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Mercapto and Seleno Derivatives as Inhibitors of Nitric Oxide Synthase

Abstract

This invention is directed t0 a pharmacologically acceptable composition for
inhibiting nitric oxide synthase in a mammal, which includes a mercapto or seleno
derivative and a pharmaceutically acceptable carrier. The invention also concerns a
method of inhibiting nitric oxide synthase, selectively inhibiting the inducible isoform of
nitric oxide synthase, and treating various conditions where there is an advantage in
inhibiting nitric oxide biosynthesis. The method includes the step of administering to a
mammal a mercapto or seleno derivative in pufe form or in a pharmaceutically acceptable

10 carrier.
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MERCAPTG AND SELENO DERIVATIVES
AS

INHIBITORS OF NITRIC OXIDE SYNTHASE
= = LT NITRIC OXIDE SYNTHASE

Backaround of tha Inventign

The present invention relates 10 the use of mercapto

and seleno derivatives ag inhibitars of nitric oxide synthase (NOS).

The free radical nitric oxide {NO) is synthesized from the
guanidino group of L-arginine by a family of enzymes termed nitric

oxide synthase {NQS). The brain isofarm (bNOS] is constitutively

present in the neural tissue and NO is released as 3 neurotransmitter

by activation of various (e.g. NMDA-type) receprors. NO in the




_a.
central nervous systermn plays an impeorant role in the genesis of

mermory,

The continuous release of NO from the constitutive
endothelial isoform of NOS (ecNOS) keeps the vasculature in a
continuous state of active vasodilatation and reducesg ThE; adhesion of
platelets and polymorphonuciear granulocytes (FMNs) 1o the
endothelial surface. The biologicai activity of NO from the ecNOS

was originally described as endothelium-derived relaxing factor

(EDRF). The release of EDRF jn vivo and in vitro is stimulated by

shear stress and various hormones and autocoids such as

acetyicholine, bradykinin, substance P, vasopressin, naradrenaiine,

histamine or platelet-activating factor.

The inducible isoform of NQOS (iNQS} is expressed in

reésponse to immuncicgical stimuli in multiple cell types including

macrophages, vascular smooth muscle celis and epithelial celis, and
Produces {arge amounts of NO {nanomoles of NO rather than
picomales of NO derived by the ecNOS or bNOS). NO in high local

concentrations can act as a Cytostatic and cytotoxic molecule acting

against fungal, bacterial, helminthic and protozoal antigens as weli as

tumor cells. A number of pro-inflarnmatory cytokines and endotoxin

{bacterial lipopolysaccharide, LPS) also induce the expression of
iNOS in a number of other cells, including fibroblasts, glial cells,

cardiac myocytes as well as vascular and non-vascuiar smooth

muscle cells,
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There is now substantial evidence that INOS plays an
important role in the pathogenesis of a variety of diseases.
Circulatory shock of various etiologies is associated with profoung
changes in the body’s NO homeastasis, In animal madels of
endotoxic shock, endotoxin produces an acute release of NO from
the constitutive isoform of nitric oxide synthase in the early phase,
which is followed by induction of iNOS.V lﬁ aadition, itis now
thou_ght that excess NO production may be inveolved in a number of
cenditions, including conditions that invalve systemic hypotension
such as septic (toxic) shock and therapy with certain cytokines,
Therefore, it is desirable 1o inhibit nitric oxide syntnase.
Furthermore, because of the potentially serious consequences of
over-inhibition of the constitutive NOS enzyme, it is preferred to
selectively inhibit the inducible isoform, Qver-inhibition of the
constitutive isoform may lead to hypertension, thrombosis, central
nervous system toxicity and tissue damage.

Various nitric oxides synthase inhibitors have been
proposed far therapeutic use. For example, NG-methyi-L-arginine (L-
NMA) and NG-nitro-L-arginine methyl ester (L-NAME) have been
suggested. However, they are generally nonselective in that they
inhibit both the constitutive and the inducible NOS isaforms to a
similar extent. Other NQS inhibitars proposed for therapeutic use
include isothicurea derivatives and aminoguzanidine. In in vitro and in

viva tests, isothioureas have been shown to inhibit NOS activity, and
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& few specific compounds within the class of isothioureas have been

shown 1o be relatively selective inhibitors of iNOS aClvity (see, i‘or

example, Garry J. Southan et al., "Isothioureas: Potent Inhibitors of

Nitric Oxide Synthases with Variable (soform Selectivity®, British

Journal of Pharmacoiogy, Vol. 114, pp. 510 - 518, 1985; Csabz

Szabd et al., "Beneficial Effects and Improved Survival in Redent

Medels of Septic Shoek with S-methylisothiourea Sulfzte, a Potent
and Selective Inhibitor of inducible Nitric Oxide S'ynthase", Proc Nat!

Acad Sci USA, Val. S1. pp. 12472-12476 (December 1994): and

PCT Application No. W0 94/12165). Aminoguanidine also has been

found to selectively inhibit the inducible isoform of nitrig oxide
synthase_ in various in vitro ang in vivo models (see, for example,
Chin-Chen Wu et al., "Aminoguanidine Attenuates the Delayed

Circulatory Faiiure and Improves Survival in Rodent Models of

Endotoxic Shock”, British Journal of Pharmacology, Vol. 113, pp.

001-007, Paper No. 78584 (1995); and European Patent Application
0547 558 A1),

Although the nitric oxide synthase inhibitars discussed
above may prove 1o have therapeutic use, it is important to identify

additional campounds which inhibit nitric oxide synthase. It also is

desirable 1o identify additional Compaunds which selectively inhibit

the inducible isofarm of the NCS enzyme. Because EXCESss nitric

oxide production plays such 3 role in a number of different disarders

and conditions, such as systemic hypotension, septic shock and
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cytokine therapy, for example, it is extremely important to identify
additional compounds capable of inhibiting, and even selectively
inhibiting, nitric oxide synthase, This js especially true given that

such additional compounds may prove to have fewer side effecrs
and greater selectivity in inkibiting the inducible nitric oxide synthase
enzymes.

Summary of the invention

This invention is directed 10 a pharmacoiogicaliy
acceptable composition for inhibiting nitric oxide synthase in a
marmmal. The composition includes a8 mercapto or selenc derivative
and a pharmaceuticélly acceptable carrier, with the mercapto or
seleno derivative present in the composition in an effective amount
1o inhibit nitric oxide synthase in the mammal.

The invention also is directed to a method of inhibiting
nitric oxide synthase in a mammal, which includes the step of
acministering to the mammal a mercapto or seleno derivative in a
pure form or in a pharmaceutically acceptable carrier.

The mercapto or selena derivative of the compaosition
and method is defined by & formula selected from the group

cansisting of:
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and

NH-R", N -R,

C-X"-2'-§.8-2-X-C
I |

N-R", . NH - R,

or a salt thereof, wherein

Ry is H, alkyl, alkenyl, phenyi, alkylene, alkenylene, or

phenyialkyiene or 3 substituted derivative thereof;

When R, is alkylene or alkenyiene, R, optionzily may be

joined to either of the amiding Ns, t0 Z or 10 X of the above formula

containing R, to form a 5-, 6- or 7- membered heterocyclic ring, with

the proviso that when R, is attached t0 Z, Z ig alkylene or alkenylene

or a substituted derivative thereof, and, when R, is attached 10 X, X

is either CRq or N;

R,, R;, R", and R, are independently H, lower atkyl,

alkenyl, alkylene, alkenylene, amino, phenyl or phenylzlkyiene, or a

substituted derivative thereof;

When R, or R, is alkyiene or alkenylene, R,erR",

opticnally may be joined 1o the imino N residing on the adjacent

amidino C to form & 5- or &- membered hsterocyclic ring;

Zand Z° are independently alkylene, alkenylene,

cycloaikylene qr cycloalkenylene, ar a substituted derivative thereof;




7

When Rj, Ry, R or R’ is alkylene or alkenylene, Rz, Ra, R'; or R optionally may
be joined to the adjacent Z or Z' to form a 5- or 6-membered helcroéyclic ring including
N. C and not more than one atom ol O or S, with the proviso that said heterocyclic ring
optionally being substituted with a lower alkyl, alkoxy, halo, hydroxy or amino;

Xis N, NRy, O, CRs or CR4R5.

X'is N, NR'y, O, CR's or CR%R';;

Y is S or Se;

Ry and R'y are independently H, alkyl, thioalkylene or thicesteratkylene;

. Rs and R's are independently H, alkyl, alkylene, alkenylene, thioalkylene,
R 1w thioesteralkylene, amino or carboxyl: and
:.:“' When Ry or R'y is alkylene, alkenylene, thioalkylene, or thioesteralkylene, Ry or R'y
::.;:' optionally may be joined to Rz, Rs, R’ or R's to form a 5- or 6-membered heterocyclic

ring including N, C and not more than one atom of O or S, with the proviso that R, Rj,

R'> and R; are independently alkylene, alkenylene, amino, phenyl, phenylalkylene, or a

+ ¢ 15 substituted derivative thereof wherein the substituted derivate is lower al kyl or halo.
According to the first embodiment of the invention, there is provided a compound

having a formula selected from the group consisting of*

RITL ' N—R:g

. Rr—Y‘Z-—X—?

. NH—R;

Ha and

-:oo.i NH __R|2 N‘R3
I

C—X—7—8 —$ —7—X—C
AL N— Ry NH—R;
or a salt thereof, wherein
Ry is . alkyl, alkenyl, phenyl, alkylene, alkenylene, or phenylalkylene or a
substituted derivative thereof;
when Ry is alkylene or alkenylene, R, optionally may be joined to either of the
2 amidino Ns, to Z ot to X of the above formula containing R, to form a 5-, 6- or 7-
membered heterocyclic ring, with the proviso that, when Ry is attached {0 Z, Z is alkylene

or alkenylene or a substituted derivative thereof, and, when R is attached to X, X is either
CR; or N;

|RALIBZZ]03303 doc:njc




1y

15

20

7a

R3. R3, R, and R'5 are independently H, lower alkyl, alkenyl, alkylene, alkenylene,
amino, pheny! or phenylalkylene, or a substituted derivative thereof;

when Rz or R'; is alkylene or alkenylene, R, or R'; optionally may be joined to the
imino N residing on the adjacent amidine C to form a 5- or 6-membered heterocyclic
ring;

Z and 7' are independently alkylene, alkenylene, cycloalkylene or cycloalkenylene,
or a substituted derivative thereof} )

when Ry, Rs, Ry or Ry is alkylene or alkenylene, Ry, Ry, R'; or R'; optionally may
be joined to the adjacent Z to Z' to form a'5- or 6smembered heterocyclic ring including
N. C and not more than one atom of O or S, with the provisa that said heteracyclic ring
optionally being substituted with a lower alkyl, alkoxy, halo, hydroxy or amino;

Xis N, NRy4, O, CRs or CR4Rs;

XisN, NRY, O, CR's or CR4R's;

Y 15 S or Se;

Rs and R’y are independently H, alkyl, alkylene, alkenylene, thicalkylene or
thioesteralkylene;

Rs and R's are independently H, alkyl, alkylene, alkenylene, thicalkylene,
thioesteralkylene, amino or carboxyl,

when Ry and Ry is alkylene, alkenylene, thioalkylene, or thioesteralkylene, Ry or
R’y optionally may be joined to Ry, Ry, R’y or R'5 to form a 5- or 6-membered heterocyclic
ring including N, C and not more than one atom of O or S, with the proviso that Ra, Rs,
Rz, and R’ are independently alkylene, alkenylene, amino. phenyl, phenylalkylene, or a
substituted derivative thereof wherein the substituted derivative is lower alkyl or halo
when used for inhibiting nitric oxide synthase in a mammal.

According to a second embodiment there is provided a composition comprising the
compound of the first embodiment and a pharmaceutically acceptable carrier, when used
for inhibiting nitric oxide synthase in a mammal.

According to a third embodiment of the invention there is provided use of a

compound having a formula selected from the proup consisting of:

s
R—Y=Z-X—C
NH—R,

and

[RALIBZZ[03303.doc:njc
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NH =R

(I.}—X;Z'fs —8§ *Z*X*(IJ
N R'3 NH—R2

or a salt thereof, wherein

Ry is H, alkyl, alkenyl, phenyl, alkylene. alkenylene, or phenylalkylene or a
substituted derivative thereof: 7

when R is alkylene or alkenylene, Ry optionally may be joined to either of the
amidino N, to Z or to X of the above formula containing R; to form a 5-, 6- or 7-
membered heterocyclic ring, with the proviso that, when R, is attached to Z. 7 is alkylene
or alkenylene or a substituted derivative thereof, and, when R, is attached to X, X is either
CR;or N

Ry, R3, Ry, and R'5 are independently H. lower alkyl, alkenyl, alkylene, alkenylene,
amino, phenyl or phenylalkylene, or a substituted derivative thereof;

when Ry or Ry is alkylene or alkenylene. R> or RY optionally may be joined to the
imino N residing on the adjacent amidine C to form a 5- or 6-membered heterocyclic
ring;

Z and Z' are independently alkylene, alkenylere, cycloalkylene or eycloalkenylene,
or a substituted derivative thereof

when Ry, R3, R'; or R'; is alkylene or alkenylene, Ry, R3, R or Ry optionally may
be joined to the adjacent Z to Z' to form a 5- or 6-membered heterocyelic ring including
N, C and not more than one atom of O or S with the proviso that said heterocyclic ring
optionally being substituted with a lower alkyl, alkoxy, halo, hydroxy or amino;

X is N, NRy, O, CRs or CR4R;;

XisN,NR's, 0, CR's or CRY4R';;

Y is S or Se;

Ry and R are independently H, alkyl, alkylene, alkenylene, thioalkylene or
thioesteralkylene,

Rs and R's are independently H, alkyl, alkylene, alkenylene, thicalkylene,
thioesteralkyienc, amino or carboxyl;

. when R4 and Ry is alkylene, alkenylene, thicalkylene, or thioesteralkylene, R4 or

R'q optionally may be joined to Ry, Ry, R'; or R’ to form a 5- or 6-membered heterocyclic
ring including N, C and not more than one alom of O or S, with the proviso that R, Rj,

R';, and R'y are independently alkylene, alkenylene, amino, phenyl, phenylalkylene, or a

[RALIBZZ]03303.doc:njc
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substituted derivative thereol wherein the substituted derivative is lower alkyl or halo for
ihe preparation of a medicament for inhibiting nitric oxide synthase in a mammal.

According 1o a fourth embodiment of the invention there is provided a medicament
prepared according to the third embodiment, wherein the medicament includes a
pharmaceutically acceptable carrier.

Agcording to a fifth embodiment of the invention there is provided a method for the
treatment of a condition in a mammal, whetein said condition is selected from the group
consisting of circulatory shock, Systemic inflammatory response syndrome, therapy with
cytokines, therapy with cytokine-inducing agents, transplantation, transplant rejection,
local inflammatory responses, systemic inflammation, autoimmune diseases, adult
respiratory distress syndrome, arthritis, rheumatoid arthritis, diabetes mellitus, ileitis,
ulcerative  colitis, Crohn’s disease, asthma, periodontitis, nephrosis, chronic
demyelinating discases of the nervous system, multiple sclerosis, AIDS-related
complication, Alzheimer's disease, ischemic heart disease, cardiomyopathy, adrenal
insufficiency, hypercholesterolemia, atherosclerosis, bone diseases associated with
increased bone resorption, pre-cclampsia, uremic complication, chronic liver failure,
stroke, cerebral ischemia, and cancer; the method comprising administering a
therapeutically effective amount of a compound having a formula selected from the group

consisting oft

NRs
R1—Y—Z—X7(|:
NH—R;
and
'\l"" —R: N—R;
ﬁ—X'fz'—S —8—Z2—X —élll
N— R'; NH-—R;

or a salt thereof, wherein

Ry is H, alkyl, alkenyl, phenyl. alkylenc, alkenylene, or phenylalkylene or a
substituted derivative thereof,

when Ry is alkylene or alkenylene, R, optionally may be joined to either of the
amidine N, to Z or o X of the above formula containing R, to torm a 5-, 6- or 7-
membered heterocyclic ring, with the provise that, when R, is attached to 7, Z is aikylene
or alkenylene or a substituted derivative thereof, and, when R, is attached to X, X is either
CRsorN;

|RALIBZZ]03303.doenjc
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Rz, B3, R, and R’y are independently [1, lower alkyl, alkenyl, alkylene, alkenylene,
amino, pheny! or phenylatkylene, or a substituted derivative thereof;

when R; or R’y is alkylene or alkenylene, R; or R'; optionally may be joined to the
imine N residing on the adjacent amidino C to form a 3- or 6-membered heterocyclic
rng;

Z and 7' are independently alkylene, alkenylene, cycloalkylene or cycloalkenylene,
or a substituted derivative thereof;

when Ry, Rs, Rz or R is alkylene or alkenylene, Ry, Ry, R'; or R'; optionally may
be joined to the adjacent Z to Z' to form a 3- or 6-membered heterocyclic ring including
N. C and not more than one atom of O or S, with the proviso that said heterocyclic ring
optionally being substituted with a lower alkyl, alkoxy, halo, hydroxy or amino;

Xis N, NR4, O, CRs or CR4R5;

Xis N, NRY, O, CR's or CR4R's;

Y is Sor Se;

Ry and R'y are independently H, alkyl, alkylene, alkenylene, thioalkylene or
thioesteralkylene;

Rs and R's are independently H, alkyl, alkenylene, alkylene, thioalkylene,
thioesteralkylene, amino or carboxyl;

when Ry and R’y is alkylene, alkenylene, thioalkylene, or thioesteralkylene, Ry or
R'y optionally may be joined to Rz, Rs, R'; or R’y to form a 3- or 6-membered heterocyclic
ring including N, C and not more than one atom of O or S, with the proviso that Ry, Rj,
R';, and R'; are independently alkylene, alkénylene, amino, phenyl, phenylalkylene, or a
substiluted derivative thereof wherein the substituted derivative is lower aiky| or halo.

According to the sixth embodiment of the invention there is provided a compound

having a formula selected from the group consisting of :
£ P 2

N
R1—~Y—Z—X—C|I
NH—R;
and
r\fH T N—R;
(I?‘,—X'—Z'—S —8 —Z—X—|(I§
N— R NH—R;

or a salt thereof, wherein

[RM.IBZZ]03303.doc:njc
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Ry is H, alkyl, alkenyl, phenyl, alkylene, alkenylene. or phenylalkylene or a
substituted derivative thereof;

when R, is alkylene or alkenylene, R, optionally may be joined to either of the
amidine Ng, to Z or to X of the above [ormula containing Ry to form a 5-, 6- or 7-
membered heterocyclic ring, with the proviso that, when R, is attached to Z. Z is alkylenc
or alkenylene or a substituted derivative thereof, and, when R is attached to X, X is either
CR;orN:

Rz Rs. R%, and R'y are independently H, lower alkyl, alkenyl, alkylene, alkenylene,
amine. phenyl or phenylalkylene, or a substituted derivative thereof’

when Ry ar R'; is alkylene or alkenylene, Ry or R'y optionally may be joined to the
imino N residing on the adjacent amidino C to form a 3- or 6-membered heterocyclic
ring:

Z and Z' are independently alkylene. alkenylene, cycloalkylene or cycloalkenylene,
or a substituted derivative thereof:

when Ry, Rz, Ry or R’ is alkylene or alkenylene, Rz, R;, R'; or R'; optionalty may
be joined to the adjacent Z to Z' to form a 5- or 6-membered heterocyclic ring including
N. C and not more than one atom of O or §, with the proviso that said heterocyclic ring
optionally being substituted with a lower alkyl, alkoxy, hale, hydroxy or aming,

X is N, NRy4, 0. CRs or CR4R;

Xis N, NRY, Q. CR's or CRYRs;

Y is & or Se;

Ry and R’y are independently H, alkyl, alkylene, alkenylene, thioalkylene or
thioesteralkylene;

Rs and R's are independently H, alkyl, alkenylene alkylene, thioalkylene,
thioesteratkylene, amino or carboxyl;

when Ry and R'y is alkylene, alkenylene, thioalkylene, or thioesteralkylene, Ry or
R’y optionally may be joined to Ry, Ra, R or R'3 10 form a 3- or 6-membered heterocyclic
ring including N, C and not more than one atom of O or S, with the proviso that Ry, Rs,
R'3. and R’; are independently alkylene, alkenylene, amino, phenyl, phenylalkylene, or a
substituted derivative thereof wherein the substituted derivative is lower alkyl or halo;
when used in the treatment of a condition in a mamimal, wherein said condition is selected
from the group consisting of circulatory shock, sysltemic inflammatory response
syndrome, therapy with cytokines, therapy with cytokine-inducing agents, transplantation,
transplant rejection, local inflammatery responses, systemic inflammation, autoimmune

diseases, adult respiratory distress syndrome, arthritis, rheumatoid arthritis, diabetes

[RALIBZZ)03303.doc:njc
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meliitus, ileitis, ulcerative colitis, Crohn's disease, asthma, periodontitis, nephrosis,
chronic demyelinating diseases of the nervous system, multiple sclerosis, AlDS-related
complication, Alzheimer’s disease, ischemic heart discase, cardiomyopathy, adrenal
insufficiency, hypercholesterolemia, atherosclerosis, bone diseases associated with
s increased bone resorption, pre-eclampsia, uremic complication, chronic liver failure,

stroke, cerebral ischemia, and cancer.
According o a seventh embodiment of the invention there is provided use of a

compound having a formula selected from the group consisting of :

oo N,

o Ri—Y—2—X—-C
i NH—R,

E.'.:: o and

pw
AL C—X—2—8—§—7Z—X-C
L . s,

or a salt thereof, wherein
RILTH Ry is H, alkyl, alkenyl, phenyl, alkylene, alkenylene, or phenylalkylene or a
.::::' substituted derivative thereof;

.:“ 5 when R, is alkylene or alkenylene, R, optionally may be joined to either of the
-;---E amidino N, to Z or to X of the above formula containing R; to form a 5-, G- or 7-
.:...E‘ membered heterocyclic ring, with the provise tha, when R, is attached to Z, 7 is alkylene

.:“ or alkenylene or a substitthed derivative thereof, and, when R, is attached to X, X is either
Tt 2 CRsorN;

':"-E 20 Ra, R3, R, and R'y are independently H, lower alky!, alkenyl, alkylene, alkenylene,
amino, phenyl or phenylalkylene, or a substituted derivative thereof:
when R; or Rz is alkylene or alkenylene, Ry or R’y optionally mziy be joined to the
imino N residing on the adjacent amidino C o form a 5- or 6-membered heterocyclic
ring;
23 Z and Z' are independently alkylene, alkenylene, cycloalkylene or cycloalkenylene,

or a substituted derivative thereof;

when Ro, R3, R or R'y is alkylene or alkenylene, Ry, Rs, R'; or R'; optionally may
be joined to the adjacent Z to Z' to form a 5- or 6-membered heterocyelic ring including
N. € and not more than one atom of O or S, with the proviso that said heterocyclic ring

optionally being substituted with a lower alkyl, alkoxy, halo, hydroxy or amino,

[RALIBZZ103303 . doc:njc
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Xis N, NRy, O, CR; or CR4Rs;

Xis N, NRY, O,CR'sorCRR's; Y is S or Se;

Ry and R’y are independently H, alkyl, alkylene, alkenylene, thioalkylene or
thioesteralkylene;

5 Rs and Ry are independently H. alkyl, alkenylene, alkenylene. thivalkylene,

thivesteralkylene, amino or carboxyl;

when Ry and R'y is alkylene, alkenylene, thioalkylene, or thioesteralkylene, Ry or

R'y optionally may be joined to Ry Rj, R'; or R'; to form a 5- or G- membered

vesen! heterocyelic ring including N, € and not:more than one atom of O or S, with the proviso

. L]

e oe 10 that R5, Ry R and R are independently alkylene, alkenylene. amino, phenyl,

* »

'.'..: phenylalkylene, or a substituted derivative thereol” wherein the substituted derivative is

:. .:: lower alkyl or halo, for the preparation of a medicament for treatment of a condition in a

LI mammal, wherein said condition 15 selected from the group consisting of circulatory

LJ aw

:"_° shock, systemic inflammatory response syndrome, therapy with cytokines, therapy with

:..: : ts  cytokine-inducing agents, transplantation, transplant rejection, local inflammatery
responses, systemic inflammation, autoimmune diseases, adult respiratory distress
syndrome, arthritis, rheumatoid acthritis, diabetes mellitus, ileitis, ulcerative colitis,

'::: . Crohn’s disease, asthma, periodontitis, neplrosis, chronic demyelinating diseases of the

'::::' nervous system, multiple sclerosis, AIDS-related complication, Alzheimer's disease,

* . 20 ischemic heart disease, cardiomyopathy, adrenal insufficiency, hypercholesterolentia,
"."E atherosclerosis, bone diseases associated with increased bone resorption, pre-eclampsia,
e uremic complication, chronic liver failure, stroke, cerebral ischemia, and cancer.
.

LI According to an eighth embodiment of the invention there is provided a

e

L composition comprising the compound of the sixth embodiment and a pharmaceutically

L] LE ]

15 ucceptable earrier, when used for the treatment of a condition in a mammal, wherein said
condition is selected from the group consisting of circulatory shock, systemic
inflammatory response syndrome, therapy with cytokines, therapy with cytokine-inducing
agents, (transplantation, transplant rejection, local inflammatory responses, systemic
inflammation, autolmmune diseases, adult respiratory distress syndrome, arthritis,

rheumatoid arthritis, diabetes mellitus, ileitis, ulcerative colitis, Crohn’s disease, asthma,
periodontitis, nephrosis, chronic demyelinating diseases of the nervous system, multiple
sclerosis, AlDS-related complication, Alzheimer’s disease, ischemic heart disease,
cardiomyopathy, adrenal insufficiency, hypercholesterolemia, atherosclerosis, bene
diseases associated with increased bone resorption, pre-eclampsia, uremic complication,

chronic hiver failure, stroke, cerebral ischemia, and cancer.

[RALIBZZ103303 doc:nje
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According to a ninth embodiment of the invention there is provided a medicament
prepared according to the seventh embodiment.
Briet Description of the Drawings
Fig. 1 is a graph of the effect of mercaptoethylguanidine (MEG),

5 mercaptopropylguanidine (MPG), NG-methyl-L-arginine(L-
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{L-NMA)

8-
NMA) and NG-nitro-L-arginine methyl ester (L-NAME) on nitrite

production by immunostimulated J774 macrophages (N = 3 - B};

Fig. 2is a graph of the effect of mercaptoethyiguanidine
(MEG), mercaproprapylguanidine (MPG]), NG-methyI-L-arginine (L-
NMA} and NG-nitro-L-arginine methyl ester (L-NAME) on nitrite

production by immunastimulated vascular smogth muscle ceils (N =

3-8

Fig. 3 is a graph of the effect of merbaptoathylguanidine
{MEG), mercapropropytguanidine (MPG), and NG-methyi-L-arginine

on cellular respiration by immunastimulated J774

macrophages (N = 3 - 6) with 100% Tepresenting the activiry in

control samples, i.e., in the absence of any inhibitors:

Fig. 4. is a graph of the effect of
mercaptoethylguanidine (MEG) on nitrite production by the NO daonar
compound SIN-1 in culture medium containing 10% fetal calf serum
(N = 3} with "C" fepresenting the activity in control samples, i.e., in
the absence of any inhibitors:

Fig. 5 is a graph of the effect of mercaptoethylguanidine

{MEG) and NG-methyl-L-arginine {L-NMA} on mean anerial blaod

pressure (MAP) in anaesthetized rats (N= 3-8

Fig. € is a graph of the effect of mercaptoethyiguanidine
(MEG), NG-methyl-L-arginine {L-NMAY and NG-nitro-L-arginine methy!
ester (L-NAME) on citrulline formation by endothelial cali

homagenates oktained from bovine aorae;
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Fig. 7 is a graph of the effect of selengethyiguaniding
(SEG}, guanidinoethyldisulfids {GED) and NG-methyl-L-arginina {L-
NMA) on nitrite production by immunostimulated J774 macrophages
{N=6|;

Fig. 8 is 2 graph of the effect of selenoethylguanidine
(SEG), guanidinoethyldisulfide (GED) and NG-methy|-L.
NMA} on

arginine (L-
iINOS activity in lung homogenate prepared from lungs

obtained from rats reatad with bacrerial endotoxin (N=6);

Fig. 9 is & graph of the effect of selenaethyiguanidine

(SEG), guanidinoethyidisulfide {GED) and NG-methyI—L—arginine {L-

NMA) on ecNOg activity prepared from intimal scrapings of fresh

bavine aortae {(N=8); and

Fig. 10 is a graph of the effect of 2-aminoselenazoline

{ASZ), setenopropylguanidine {SPG} and selencethylguanidine (SEG)

an nitrite praduction by immunestirmnuiated J774 macrophages

(N=6).

Detailed Description of the Invention

This invention ig directed 1o a pharmacoiogically

acceptable composition for inhibiting nitric oxide synthase in a

mammai. The composition includes a mercapto or seleno derivative

and a pharmaceuticaily acceptable carrier, with the mercapto or

seleno derivative present in the composition in an effective amount

to inhibit nitric oxide synthase in the mammal. The invention also is

directed 10 a method of inhibiting nitric oxide synthase in a mammal,

-
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which includes the siep of adminisiering 1o the mammal a mercapto

or seleno derivative in pure form orin a pharmaceutically acceptable

carrier,

Suitable mercapto or selena derivatives for use in the

compaosition or method may be made according 1o the methods of

Synthesis taught in the following zricles which are incorporated

herein in their entirety by reference:

{1) Joseph X, Khym et al., "lon Exchange Studies of

Transguanylation Reactions. |
Aminoethylisothiourea 0 2-Mer
Aminothiazoline™, Journal of th

Rearrangement of §,2-
captoethylguanidine and 2-
e American Chemical Society, Val.

79, pp 5663-56886, November 5, 1857;

(2} David G. Doherty, et al,, "Synthesis of

Aminoalkylisothiuronium Salts and t
Mercaptoalkylguanidines and Thiazolines”,
Chemical Seociety, Val. 79, Fp 5667-5671,

heir Conversion to

Journat of the American
November g, 1957;

(3] Joseph X, Khym, et al., "lon Exchange Studies of

Transguanylation Reactions. 1,

Rearrangement of 3-

Aminopropylisothiourea and N-Substituted Aminoethyl- and

Aminopropylisothioureas 0 Mer
Amingthiazolines or Penthiazalines”

caproalkylguanidines and 2-
. Journal of the American

Chemical Society, Val. 80, pp 3342-334g, July &5, 1958;

(4) David G. Doherty et al. "Synthesis of D- and L-2-

Aminobutylisothiourea Dihydrobromide
to Guanidothiols, Disulfides, angd Thiazolines™,
Chemistry, Vol. 28, Pp 1338-1342, 1963,

(5) Shih-Hsi Chy et al.,
Il. Selenium Analogs of 2-Aminoeth

and Related Compounds”©

Vol. 27, pp 2898-2801, A

{6} Tohru Hino et al.,
Studies on N-Alkylated-z-(2-aminoe
(Dithioerhylene)diguanidines"

'

Isomers and their Conversion
Journal of Organic

"Potential Antiradiation Agents.
ylisothiouronium Hydrobromide
Journal of tha American Chemical Socia v,
ugust, 1962.

"Radiation-pratective Agents. |.
thyljthiopseudoureas and 1,1-
. Chemical & Pharmaceutical Bulietin,

Vol. 14, No. 11, pp. 1193-1201, November, 1866.
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Suitable mercapto derivatives also may be made
according to the examples provided at the end of this detailed
description of the invention,
The mercapto or seleno derivative of the composition

and method is defined by a formula seiected from the group

consisting of;

N-R,
R,-Y~Z-X-(lg
NiH-RJ
and
NH-R", N-R

or a sah thereof, wherein

Ry is H, alkyl, alkenyl, phenyl, alkylene, alkenyiene, or

phenylalkylene or a substituted derivative thereof;

When R, is alkylene or alkenylene, R, optionally may be
joined to either of the amidina Ns, to Z or to X of the above farmuia

containing R, to form a 5-, 6- or 7- membered heterocyclic ring, with

the proviso that when R, is attached to Z, Zis alkylene or alkenylene

Or & substituted derivative thereof, and, when R, is attached to X, X

is either CR, or N;
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:and R7, are independently H, lower alkyl,

alkylane, alkenylene, amino, phenyi or Dhenylaikylene, ora

substituted derivative therepf;

When R,

cptionally may be joined to the imino N residing on the ‘adjagen

amidino C to form g 5-

ZandZ-

or R7, is alkylene or alkenyleng, RyorR-,

t
or &- membered heterocyciic ring;

ere independently alkylene, alkenylene,

cycloalkylene or cycloalkenylene, or a substituted derivative thereof;

When R,,

Rs R, or R

Ra R70r R, is alkylene or alkenylene, R,

s optionally may be joined to the adjacent Zor 7° to

form a.5- or &- membered heterocyclic fing including N, C and not

more than one atom of O or S, with the proviso that said

heterocyclic ring optionally being substituted with a lower alkyl,

alkoxy, halg, hydroxy or amino;

Xis N, NR,, O, CR; or CR,R;

X"isN,NR", 0, CR", ar CR" R,

Yis S or Se:

R,and R
thioesteralkylene:
Rseand R*

alkenylene, thioalkylen

When R, or R*

thioesteraJkyJene, R,or R"

Ry toforma s gr g

. 8re independentiy H, atkyl, thioalkyiene or

s are independently H, alkyl, alkylene,

&, thioesteralkylene, amino or carbaxyl: and

« is alkylene, alkenylene, thioalkylene, or
+ Cprienally may be joined 1q R., Ry, R, or

membered heteracyctic ring inciuding N, C and




A

Podwe

L] *
* an

15

20

13-

not more than cne atom of O ar S, with the proviso that Rz Ry R,

and R*, are independently alkylene, zlkenylene, amino, phenyl,

phenylalkylene, or a substituted derivative thereof whergin the

substituted derivative is lower alkyl or halo,

As used herein, the'term "salt" refers 1o any addition

salt derived from any pharmzceutically acceptable organic gr
inorganic acid. Examples of suitabte acids include hydrachioric,
hydrpbromic, sulfuric, nitric, perchloric, fumaric, maleic, phosphoric,
glycolic, lactie, salicylic, succinic, toluene p sulfonig, tartaric, acetic,

citric, methanesulfonic, formic, benzoic, malonic, naphthaleng-2-

sulfonic and benzenesulphonic acids, Additionally, as ysed herein, . .

&ny alkyl ar glkyiene may be straight chain, branched or cyelic, and

"halo" includes bromine, chlorine, fluorine and iodine.

As mentioned above, R, is H, alkyl, alkeny!, phenyl,

alkylene, alkenyiene ar phenyialkylene, or g substituted derivarive

thereof. If desired, this R, derivative may be substituted with one or

moare alkoxy, halo, hydroxy, amino or nitro groups. Additianaily, as

noted above, R, R,, R'; and R", are independently H, lower alkyl,

alkenyl, alkylene, alkenylene, amino, phenyl or phenyialkylene, or a

substituted derivative thereaf. |f desired, the Ra Ry, R, ang R,

derivative may be substituted with a lower alkyl or haig,

if the R,, R, R’, or R's substituent is thioalkylene, the

thioalkylene preferably has a formuia [-(CH,),-SH] where n jg

independently 110 4. If R,, Rs. R’, or R, is thioesteralkylene, the
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thioesteralkylene preferably has the formuia [-(CHZ)“-S-RG] wherg Rq

is independentiy a lower alkyl and n s independently 1 1o 4.

The Zand Z substituents of the mercépto or seleng
derivative are independently alkylens, alkeniyene, cycloalkyene or
cycloalkenlyene, or a substituted derivative thereof. When such a

substituted derivative is employed, the substituent may include an

alkoxy, halg, hydroxy, aming ar nitro group.
A preferreg subgreup of the mercapto or seleno

denvamve includes mercapto or seleng derivatives where: R,is Hor
lower atkyl; R:is H; R, is H; R, isH; R, is H: X is NR X' is NR',; R,

and R’, are independemly H, methyl ar ethyl; and Z and 7' are

independemly alkylene. A few nonlimiting examples include
mercaptoethylguamdme mercaptopropylguanidine, S- methyt-
mercaptoethylguanidine, S- methyl- mercaptopropylguamdme
selenoethylguamdme, selenopropyiguanidine and
guanidinaethyidisuifide. Another preferred subgroup of mercapto or
selena derivatives is formed wherein: R, is H; R, is H: RyisH: R, is
H:R'yis H; Xis NR,; X' is NR",; Reis H; R, is H; and Z and 7/ are
mdepenaemly & C,, alkylene. Nonhmmng examples mclude
mercaptoethylguamdme mercaptopropylguamdlne

selenoerhyiguanidine, selenopropylguanidine and '

guanidincethyldisulfide.

In addition 10 the mercapre and seleno derivatives

discussed above, it desired, the seleno derivative of the compasition
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and method may be an isoselenourea. Isoselenoureas have the

general formuyla;

N-R,
[

R, -Se-C
I
NH - R,

Nanlimiting examples of isoselenouress include
amincethylisoselenourea {AE-Sel)), aminopropylisoselenoureg {AP-
Sel) and 2-aminoselenazoline (ASeZ).

-AE-Sel and AP-Sel may exert their NOS inhititory
effect through intramelecular Tearrangement 1o yield
selennethylgu.anidine {SEG) and selenopropyiguanidine (SPG),
respectively. In tests with these isoselenourea compaunds, soiutions
of either compound caused the reduction of "Aldrithiol-2" (2,2 -
dithiopyridine, 2-dipyridyl disuifide), a feagent used to measure free
thigl {-SH) and free selenal (-SeH) groups. This reduction was rapid
at neutral pH, but slower at lower PH values. Furthermore, the
toncentrations of AE-SeU and AP-Sel in solution, as measured by
high pressure liquid chromatography {HPLC), diminished at rates that
were similariy pH dependent. These data suggest that AE-Sel ang
AP-Sel rearrange to vield other species predominantly

selenoalkylguanidines, in accard with data by Chu and Mautner (S.H.

Chu and H.G. Mautner, Journal of the American Chemical Society,

27, 2899-2801 (13632),
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The mercapto or seleng derivative, in pure form or in 3
pharmaceutically ecceptable carrier, will find benefit in treating
conditions and disorders where there is an advantage in inhibiting the
nitric oxide synthase enzyme and seiectively inhibiting the inducible
isoform. For example, the mercapto or seleng derivative may be
used to treat a circulatory shock inctuding its various aspects such
s vascular and myocardiak dysfunction, metaholic failure including
the inhibition of mitochondrial enzymes and cytochrome P450-
mediated drug metabelism, ang multiple organ dysfunction syndrome
inciuding adult respiratory distress syndrome. Circulatory shock may
be a resuit of gram-negative and gram pasitive sepsis, trauma,

hemorrhage, burn injury, anaphylaxis, Cytokine immunatherapy, liver

failure, kidney failure or systemic inflammatory response syndrome.
Mercapto and seleno derivatives also may be beneficial for patients
receiving therapy with cytokines such as TNF, IL-1 and IL-2 or
therapy with cytokine-inducing 8gen1ts, or 8s an adjuvant 1o shor
term immuncsuppression in transplant therapy. In addition,
mercapto and seleno derivatives may be useful to inhibit NQ
Synthesis in patients suffering from inflarnmatory conditions in which
&n excess of NO contributes to the pathophysiology of the condition,
such as adult respiratory distress syndrome (ARDS) and myocarditis,
for example.

There is also evidence thar an NO synthase enzyme may

be invalved in the pathophysiotogy of autoimmune and/ar
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inflammatory conditions such as arthritis, rheumatoid arthritis and

systemic lupus erythematosus (SLE) and in insulin-dependent

diabetes meliitus, and therefore, mercapto and seleng derivatives

may prave helpfut in treating these conditions.

Furthermore, it is now clear that there are & number of
additional inflammatory and noninflammatory diseases that are
associated with NO overpreduction. Examples of such physiclogical
disorders inciude:

inflammatory bowel diseases such as ileitis,

ulcerative colitis and Crohn's disease; inflammatory lung disarders

such as asthma and chronic cbstructive airway disease;
inflammatory disorders of the eye including cerneal dystraphy, e
trachoma, onchocerciasis, uveitis, sympathetic ophthaimitis and
endophthalmitis; chronic inflammatory disorders of the gum inciuding
periodontitis; cﬁronic inflammatory disorders of the joints including
arthritis and osteozarthritis, tuberculosis, leprosy, glomerulonephritis
sarcoid, and nephrosis; disorders of the skin including
sclerodermatitis, psoriasis and eczema; inflammatery diseases of the
central nervous system, including chronic demyelinating diseases
such as muitiple sclerosis, dementia including AIDS-related
neurodegeneration and Alzheimer's disease, encephzlomyelitis and
viral or autoimmune encephalitis; autoimmune diseases including
immune-complex vasculitis, systemic lupus and erythematodes; and

disease of the heart including ischemic heart disease and

cardiomyopathy. Additionai diseases which may benefit from the
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use of mercapto and seleno derivatives include adrenai ihsuﬂiciency;
hypercholesterolemiz:; atherosclerosis; bone disease associated with
increased bone resarption, e.g., osteoporgsis, pre-eélampsia,
eclampsia, uremic complications; chronic liver failure,
noninflammatory diseases of the central nervous system (CNS)
including stroke and ;:erebra[ ischemia; and various forms of cancer.

Pharmaceutical formulations of the mercapto and seleng
derivative may include those suitable for oral, rectal, nasal, topical
{including buccal and sub-linguall, vaginal or parenteral (including
intramuscular, sub-cutaneous and intravenous) administration, ar for
administration by inhatation or insufflation. The formulations may,
where appropriate, be conveniently presented in discrete dosage
units and may be prepared by any of the methods well known in the
art of pharmacy. All such pharmacy methods include the steps of
bringing into association the active compaound with liquid carrieré; or
finely divided soiid carriers or both as needed and then, if necessary,
shaping the producrt into the desired farmulation.

Pharmaceutical formulations suitable for oral
administration may cenveniently be presented: as discrete units,
such as capsules, cachets ar tablets, each containing a
predetermined amount of the active ingredient; as 2 powder ar
granutes: or as a solution, a suspension or as an emulsion. The

active ingredient may also be presented as a bolus electuary or

Paste, and be in & pure form, i.e,, without a carrier. Tablets and
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capsules for oral administration may contain conventional excipients
such as hinding agents, fillers, lubricants, disintegrant or wetting
agents. A tablet may be made by compression or mbtding, optionally
with one or more accessory inaredients. Compressed tablets may be
prepared by compressing in a suitable machine the active ingredients
in'a free-flowing form such as a powder or granules, optionally mixed
with a binder, lubricant, inert diluent, lubricating, surface active or
dispersing agent. Molded tablets may be made by molding in a

suitable machine a mixture of the powdered compound moistened

with an inert liguid diluent, The tablets may be coated according to

methods well known in the art. Oral fluid preparations may be in the .

torm of, for example, aqueous or oily suspensions, solutions,
emulsions, syrups or elixirs, or may be presented as a gry product for
constitution with water or other suitable vehicle before use. Such
liguid preparations may contain conventional additives such as
suspending agents, emulsifying agents, nen-aqueous vehicles {which
may include edible oils), ar preservatives. The tablets may optionaliy
be formulated so as to provide slow or controlled reiease of the
active ingredient therein.

Formulations for parenteral administration inctude:
2gueous and non-aqueous Sterile injection solutions which may
contain znti-oxidants, buffers, bacteriostats ang solutes which render
the formulation isotonic Qith the blaod of the intended recipient; ang

agueous and nan-agueous sterile suspensions which may include
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suspending agents and thickening agents. The farmulartions may be
presented in unit dose or muiti-dose containers, for example sealed
ampoules and vials, and may be stored in a freeze-dried {iyophilized)
condition requiring only the addition of the sterile liquid carrier, tor
example, saline, water-for-injection, irﬁrnediately prior to use.
Alternarively, the formulations may be presented for continuous
infusion. Extemporaneous injection solutions and suspensions may
be prepared from sterile powders, granules and tablets of the kind
previously described.

Farmulatians for rectal administration may be presented
@s a suppository with the usual carriers such as cocoa butter or
polyethylene glycol. Formulations for topicai administration in the
mouth, for example buccally or sublingually, include lozenges,
comprising the active ingredient in a flavored base such as sucrose
and acacia or tragacanth, and pastiles comprising the active
ingredient in a base such as gelatin and glycerin or sucrose and
acacia. For intra-nasal administration the compounds of the
invention may be used as a liguid spray or dispersibla powder or in
the form of drops. Drops may be formulated with an agueous or
non-agueous base also comprising one or more dispersing agents,
solubilizing agents or suspending agents. Liguid sprays are
conveniently delivered from pressurized packs.

For administration by inhalation the compounds

accarding to the invention are conveniently delivered from an
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insufflator, nebulizer pressurized packs or cther convenient means of
delivering an aerosal sbray. Pressurized packs may comprise a
suitabie propeliant such ag dichlcrodifluoromethané,
trichlorofluaromethane, dichiorotetrafiucroethane, carbon dioxide or
other suitable gés, In the case of a pressurized aerosol, the dosage |
unit may be determined by providing a valve to deliver 3 metered
amount,.

Alternatively, for administration by inhalation or
insufflation, the compounds according 1o the invention may take the
form of a dry powder composition, for example a powdear mix of the

compound and a suitable powder base such as lactose or starch.

3

The powder composition may be presented in unit dosage form, in
for example, capsules, cartridges, gelatin or blister packs from which
the powder may be administered with the gid of an inhalatar or

insuffiator.

When desired the above described formulatians,
adapted to give sustained release of the active ingredient, may be
employed. The pharmaceutical compositions according to the

invention may alsc contain other active ingredients such as

antimicrobial agents, immunosuppressants or preservatives,

The compounds of the inventian may also be used in
combination with other therapeutic agents, for example, anti-
inflammatory agents, particularly non-steroidal anti-inflammatory

drugs (NSAIDs), vasodilator prostaglandins including prostacyclin and
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prostaglandin E,, cancer chemotherapeuric agents including cisplatin,
NO doners or NQ inhalation therapy, or PAF - receptor antagonists.

It shouid be understood that in addition o the
ingredients particularly mentioned above, the formulations of this
invention may include other agents conventional in the art having
regard 10 the 1ype of formulation in question, for example, those
suitable for oral administration may include flavoring agents.

Preferred unit dosage formulations are those cantaining
an effective dose, as recited below, or an appropriate fraction
therect, of the active ingredient.

For each of the aforementioned conditions, the
mercapto or seieno derivative may be administered orally or via
injection at a dose of fram 0.1 1o 250 mg/kg per day. The dose
range for adult humans is generally from 5 mg to 17.5 g/day,
preferably 5§ mg to 10 g/day and most preferably 100 mg to 3 g/day.
Tablets or other forms of Presentation provided in discrete units may
conveniently contain an amount which is effective at such dosage or
as & multiple of the same, for instance, units containing 5 mg to 500
mg, usually around 100 mg ta 500 mg.

The pharmaceutical composition preferably is
administered orally ar by injection {intravenous or subcutangous),
and the precise amount administered 1o a patient will be the
responsibility of the attendant physician. However, the dose

employed wili depend upon a number of factors, including the age
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and sex of the patient, the precise disorder being treated, and its
severity. Also the route of administration may vary depending upan
the conditicn and its severity.
The tollowing Examples are provided by way of

illustration, and are not intended to limit the scope of the invention.

+  EXAMPLE 1

This example illustrates the effect of selected mercapto
derivatives on endetoxin-induced nitrite formation in J774.2

macrophages and on IL-1 gamma-interferon induced nitrite formation

in cultured rat aortic smoath muscle cells. J774 macrophage cell
lines were obtained from the American Type Culture Collection
{ATCC) and were grown using standard methods in Dulbecco’s
Madified Eagle Medium (DMEM) supplemented with 10% fetal
bovine serum, glutamine, penicillin (10,000 U/ and streptomycin
{10,000 U/l}. Rat aortic smoaoth muscle cells (RASM) from Wistar
rats were isolated by enzymatic dissociation using standard methods.
The cells were pasitively identified as smooth muscle by indirect
immunofiuorescent staining for g-actin, using mouse anti-g-actin
antibody and anti-mouse igG fluorescein isothiocyanate (FITC)
canjugate. RASM celils were grown in T-75 tissue culture flasks in
50% F12 nutrient medium and 50% Dulbecco’s Modified Eagle
Medium supplemented with 10% feral bovine serum, glutamine,

penicillin (10,000 U/ and sweptomycin (10,000 U/M). Cells were
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grown in 88-weli plates for measure of nitrite production and cej|
viability. J7?4 macrophages were treated with endotoxin (10 ug/mly
for 24 hours: smooth muscle cells were treated with'IL-1 {100 Uiml)

and gamma-intertercn (50 U/ml) for 48 hours.

Concentration of nitrite, the degradation product of NO

in the culture medium, was determined by mixing equai volumes of

medium with the Griess reagent {1% sulfanilamide/0.1%

naphtylethylenediarmine dihydrochloride/2.5% H:PO.). The mixture

was incubated for 10 minutes at room temperature 1o form the
chromophore, then optical densities {OD) were determined at 550 nm
(ODgg). NaNO, was used as the standard. Spectrophotometric
measurements were performed in a dual-wavelangth

spectrophotometer.

Mitochondriat respiration, an indicator of ceil viability,

was assessed by the rmitachondrial-dependent reduction of MTT [3-
(4,5 - dimerhylthiazo!—z-yl) - 2,5 - diphenyitetrazalium bromide] to

formazan. Celis in 96-well plates were incubated {37°*C) with MTT

(0.2 mg/ml for 60 minutes). Culture medium was removed by
aspiration and the cells solubilized in dimethyisulfoxide (DMS0) {100

H). The extent of reduction of MTT to formazan within cells was

quantitated by measurement of CDss, using a microplate reader. The

calibration curve for the reduction of MTT to formazan was prepared
in DMSO. Formazan production by cells was expressed as a

percentage of the values obtained from untreated cells.
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Cells stimulated with endotexin or with IL-1 and
gamme-interferon produced nitric oxide, measured as an increase in
nitrite concentration in the cuiture medium, This wés dose-
dependently inhibited by the mercapto derivatives,
mercaptoethylguanidine {(MEG} and mercaptopropylguanidine (MPG),'
which were substantially more potent inhibitors than the reference
compounds NG-methyl-L»arginine (L-NMA) and NG-nitro-L-arginine
methyl ester (L-NAME}, as seen in Figs. 1 and 2 and Tables 1 & 2.
The inhibition of nitrite production was not due 1o cel| killing, as
these agents in their effective doses (1-100 #M) did not decrease
cellular viabitity (Fig. 3). At1mM,a slight reddétion in Qiability was.
observed (Fig, 3). Moreover, these agents did net scavenge nitrite or
nitric oxide, as they did not interfere with the measured nitrite levels
after incubation in the presence of the NO donor compound 3-
morphoiino-sydnonimin-hydrochioride {SIN-1) (Fig. 4). Simiiar to
MEG and MFG, S-methyl-MEG and S-ethyl-MEG were inhibitors of
nitrite accumulation in immunostimulated J774 macrophages

(Table 1).
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TABLE 1

ECq, vaiues for the inhibition

of nitrite production
s NOS inhibitars.

J774 macrophages by variou

by stimulateq

disulfide (GED)

X-R
R-N =C
l
NH - R*”
Compaund X R R’ R | ECy,
M)
1 | N%Maethyl-i- NH ~ICH,l; {CHY)NH,ICO,H -CH, | H 159
arginine (L-NMA)
2 | N%Nitro-L- NH -(CH,),CH(NH,]CD,H NO, | H ~1000
arginina
{L-NA}
Aminaguaniding NH -NH_“ H H 120
4 | Mercaptoethyi- NH | -CH,CH,SH H H 13
gueniding (MEG)
5 | Mercapto- NH | _eH,cH,cH,eH H H 115
propyiguanigine
(MPG)
6 | S-methyl-MEG NH -CH,CH,SCH, H H 80
7 | S-ethyl-MEG RR | -CHCH,SCH,CH, [H  |n | 308
B guanidylethylene- | NH < S H H 1

<> R=-(CH,),SS(CH,),NHC( = NH)NH,
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TABLE 2
ECy values of AATUs, MAGs and other compounds
for their inhibition of the activites of iNOS, ecNOS;
bNOS in tissue homogenates,
EC., (wM)
Compound iNOS | ecNOS | bBNOS
1 | N%-Methyl-L-arginine 17 5 20
{L-NMA)
2 | NSNitro-L-arginine 300 2 -10.8
(L-NA}
Aminoguanidine 80 2600 220
4 | Mercaptoethylguanidine 11.5 110 80
(MEG!}
8 Mercaptopropyiguanidine 7 4 8O
{MPG)
S-methyl-MEG 1.4 43 8
S-ethyi-MEG 30 880 460
8 | guanidylethylenedisulfide 200 630 180
(GED}
EXAMPLE 2

This example illustrates the effect of selacted mercapto
derivatives on blood pressure in normai anesthetized rats. An
increase in blood pressure by agents that inhibit NOS is & good
measure of their inhibitary effect on the constitutive, endothelial NOS
{ecNOS). Because L-NMA is known 10 be only weakly selective for
inducible NOS (iNOS), inhibiting iINOS and ecNOS tc a substantially
similar degree, L-NMA is useful as a reference compound i.n
illustrating isoform selectivity, 1t g NOS-inhibiting agent increases

blood pressure less strongly than L-NMA4, (a generally non-selective
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compaound), then the agent may be said ta have selectivity for the
inducible isoform,

In this particutar example, Male Wistar‘ rats wvere
anesthetized with thiopentone sodium (120 mg/kg, i.p). The trachea

was cannulated to facilitate respiratian and the rectal lemperature

was maintained at 37°C by means of a recta probe cannected tg a

homeothermic blanket. The right carotid artery was cannulated and

connected to a pressure transducer for the measurement of phasic
and mean arterial bfood pressure and heart rate. The left and right
femoral veins were cannulated for the administratian o drugs.

The mercapto derivatives MEG and MPG and referenca
compound L-NMA waere administered in appropriate doses i.v. or i.p.
ta the animals. As shown in Fig. &, mercapto dérivatives caused
only a slight increase in mean arterial blood pressure {MAP), whereas
the conventiona reference compound L-NMA caused 3 pronounced
and dose-dependent pressaor response, thereby illustrating the

selectivity of the mercapto derivatives.

EXAMPLE 3

This is a further example of the reiatively weak effect of
mercaptoethyiguanidine and related compounds on constitutive NOS

activities (ecNOS and bNOS). ecNOS activity from bovine aorta was

estimated as follows. The intimal surface of fresh bovine aortae was

scraped in the presence of homogenation buffer composed of 50 mM
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Tris-HEL, 0.1 mM ethylenediamine tetraacetic acid (EDTA) and 0.1

mM ethyleneglycoi bis (beta-amincethyl ether) (EGTA). Conversion

of [*HI-L-arginine 1o P*Hi-L-citrulline was measured in the

hamagenates as follows: cell hemogenate (50 ul) was incubated in
the presence of [*Hl-L-arginine (10 yM, SkBq/tube), NADPH (2 mM),
calmadulin {30 nM}, tetrahydrobiopterin (5 pM) ang calcium (2mM)
tor 20 minutes 2t 37°C i N-2-hydraxethyl piperazing-N-2-athana

sulfonic acid (HEPES) buffer {pH 7.5). Reactions were stopped by

dilution with 1 mi of ice cold HEPES butfer (pH 5.5) contzining EGTA
{2 mM) and EDTA (2 mM). Reaction mixtures were applied 1o
Dowex 50W (Na* farm) columns and the eluted P*H]-L-citrulline
activity was measured by scintillation caunting. bNOS activity was
measured using similar methods in homogenates of whois rat brains.
The dose dependent inhibition of ecNOS activity by
mercaptoethylguanidine (MEG), when included in the incubation
medium, was substantially less (ECs9=110 uM, n=86) than that of L-
NMA (EC,,=5 uM, n =8) or L-NAME (ECso =2 M, n=g}, thereby
illustrating the isoform selectivity of the mercapto derivative (Fig. 6,

Table 2). Similarly, S-methyl MEG and S-ethyl MEG were less potent

an ecNOS while being relative potent inhibitors of INOS activity

{Table 2).
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EXAMPLE 4

~This Example illustrates a method for synthesizing
mercaptoethylguanidine sulphate. Mercaptoethyiarﬁine hydrochiaride
(2g) was dissolved in methano! (5 mi) and cooled in a salt/ice bath. A
5 cold solution of patassium hydroxide (0,99 g) in methanol (10 mi)
was added and the mixture stirred. After 1 hour, the soiution was
filtered and S-methylisothicurea {29} was added 10 12 mi of the

tiltrate. The solution was stirred &t room temperature (18°C) for 16

.:':::. hours under nitrogen. The solution then was filtered and ether was
et
::.::.. 10 added 1o precipitate the crude product which was then recrysrtallized
R from an ether/ethanol mixture.
S,

EXAMPLE 5
v e
':::: 2-|Methyithio}ethyiguanidine sulphate was prepared as
el follows: 10 a solution of 0.695g S-methylisothiourea in 15 m! 90%
......g 15 methanot was added 0.45Bg 2-imethyithiolethylamine. The solution
R was stirred for 20 h at room temperature, filtered and the solvent
E".:: removed in vacuo. The residue was crystallized from a mixture of

methanol and ether,

EXAMPLE 6

20 2-lethylthiolethylguanidine sulphate was prepared using
the procedure of example 5; however, 0.5g of 2-

{ethylthiolethylamine was used instead of 2-{methyithiolethylamine.
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EXAMPLE 7

N-amidinyithiomarphoiine sulphate was prepared as
follows: thiomorpholine (3 mi) was added to & soiution of 4.17g 8-
methylisothiourea in 30 mi of 25% aqueous methanol and the
solution was stirred avernight. The solvent was removed under
reduced pressure and tha residue taken up in warm methanol and

filtered. The volume was reduced and the solution was |eft for 2

days after which the saolid was catlected.

EXAMPLE B

N-amidinyithiazolidine sulphate was prepared as follaws;
thiazolidine (1g) was added 10 a solution of 1.58g S-
methylisothiourez in 15 ml of 25% aqueous methano! and the
solution was stirred overnight, The solvent was removed under

reduced pressure and the residue recrystallized from methanolfwater

10 give a white salid in low yield.

EXAMPLE &

This example' ilustrates the effect of selected mercapto
and seleno derivatives on nitrite production in J774.2
immunostimulated macrophages. The J774.2 mouse macrophage
cell line was cbtained from the ATCC and was cultured in DMEM
with 4 X107 M L-glutamine and 1Q% tetal calt serum. Cells were

cultured in 86-well plates with 200 Ll eulture medium unti! they

b
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reached 60-80% confluence. To induce INCS, fresh cukure medium
containing E.coli LPS (10 #g/mb) and murine gamma-interferan
(IFN)50U/mi) were added. Nitrite accumulation in fhe cell culture

medium in the absence or presence of various inhibitors was

measured after 24 hours. Nitrite production, an indicator of NO

synthesis, was measured in the supernatant of J774.2 macrophages
by the Greiss reaction ag described in Example 1 abave.

There was no detectable nitrite production by the
J774.2 macraphages in the absence of immunostimulation,
However, in the presence of IFN and LPS, nitrite caoncentration of the
medium increased 10 17+ 2 4N in the absence of inhibitars.
Referring to Fig. 7 and Table 3, both SEG and GED caused a dose-
dependent inhibition of nitrite production, Furthermore, the potency

of each of these compounds was higher than the reference

compound L-NMA. SEG had an ECso of 10 ¥M and GED had an ECq

of 0.3 uM whereas the ECqo vaiue for L-NMA was 90 M.

TABLE 3

EFFECT OF SELECTED COMPOUNDS ON NITRITE
PRODUCTION iN IMMUNOSTIMULATED MACROPHAGES

NITRITE {% OF CONTROL) USING:

inhibitor L-NMA SEG GED
Concentration (log M)

-6.000 95.000 90.000 36.000
-5.000 73.500 50.000 7.000
-4.000 45,000 7.000 0.000

-3.000 12.600 0.000 0.000
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EXAMPLE 10

This Example iilustrates the effect of selecteg mercapto
and seleno derivatives on iNOS activity in fung horﬁogenates
prepared from rats treated with endotoxin. Lungs were obtained ‘
from rats which had been treated with hacrerial endotoxin {15 mg/kg
(V) for three hours, and the lungs were subsequently homogenized,
The homagenization buffer was composed of 50 mivt tris-HCL,

0.1mM EDTA, 0.1 mM EGTA and 1 mM phenylmethylsulfonyl

chloride {pH 7.4). Celi suspensions werg homogenized in the

homogenization buffer on ice using a Tissue Tearor 8985-370

homogenizer (BioSpec Products, Racine, Wisconsin). Refgrring 10

Fig. 8 and Table 4, GED and L-NMA are somewhat similar in their

inhibitory effect on iNOS activity while SEG inhibits iNOS activity

more strongly,

TABLE 4

EFFECT OF SELECTED COMPOUNDS ON
iNOS ACTIVITY IN LUNG HOMOGENATES PREPARED
FROM RATS TREATED WITH ENDOTOXIN

iNOS ACTIVITY (%) USING:

Inhibitor L-NMA SEG GED
Concentration (log M) N

-7.000 100.000 100.000 100.000
-6.000 100.000 86.000 100.000
-5.000 100.000 56.000 100.000
-4.000 40.000 15.000 57.000

-3.000 18.000 0.0000 22.000
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EXAMPLE 11

This Example illustrates the effect of selected mercapto
and seleno derivatives on ecNOS activity prepared from intimat
scrapings of fresh bovine aortae. For @ preparation rich in ecNOS,
the intimate surface of fresh bovine aortae was sc}aped and

homogenized. The hemogenization buffer wWas composed of 50 mM
tris-HCL, 0.1mM EDTA, 0.1 mM EGTA and T mM

phenylmethylsulfonyl chioride {pH 7.4]. Call suspensions were

homogenized in the homogenization buffer on ice using a Tissue

Tearor 985-370 homogenizer {BioSpec Products, Racine, Wisconsin}.

Conversion of [°Hl-L-arginine to PHI-L-citrulline was measured in the .

homogenates as described in Example 3 above..
Referring to Fig. 9 and Table 5, SEG and GED inhibited
ecNQOS activity Iess‘strongly than the L-NMA. Furthermore,

comparing Figs. 8 and 9 ang Tables 4 and 5, the EC,, for SEG on

INOS (10 uM) was significantly less than the ECs, for SEG on ecNOS
{600 #M). In addition, the EC,, for GED on iNOS (200 uM) was

significantly less than the ECy, of GED on ecNOS (630 #M). These

EC., values further demonstrate the relative selectivity of SEG and

GED for iNOS.
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TABLE S

EFFECT OF SELECTED CCMPOUNDS ON
acNOS ACTIVITY PREPARED FROM THE INTIMAL SCRAPINGS
OF FRESH BOVINE AORTAE

ecNOS ACTIVITY USING;

Inhibitar L-NMA | SEG GED
Concentration {log M)

-7.000 117.000+ | 93.000 g9.c00
-6.000 93.000 93.000 86.000
-5.000 58.000 97.000. 86.000
-4.000 12.000 73.000 €0.000
-3.000 2.000 48.000 23.000

+ resuit likely due 1o experimental errar

EXAMPLE 12

This Exampie illustrates the effect of selected seieno
derivatives on endotoxin-induced nitrite formation in J774.2
macrophages. The mouse macrophage cell line J774.2 obtained
from the ATCC was cultured in DMEM with 4x10°3 M L-glutamine
and 10% feral calf serum, Cells were cuitured in 96-well plates with
' 200 4l culture medium untif they reached 60-80% canfluence. To
induce iNOS, fresh culture medium containing £.coff LPS (10 ug/mh

and murine gamma-interferon (IFNI50 U/ml) were added. Nitrite

accumulation in the cell culture medium in the zbsence or presence
of various inhibitors was measured after 24 hours. There was no

detectable nitrite proguction by the J774.2 macraphages in the

absence of immunostimutation, However, in the presence of IFN and
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LPS, nitrite concentration of the medium increased to 17 2 M in
the absence of inhibitor. Referring to Fig. 10 and Table 6, ASZ, SEG

and SPG dose-dependently inhibited nitrite production.

TABLE 6

5 EFFECT OF SELECTED COMPQUNDS
ON NITRITE PRODUCTION IN
IMMUNOSTIMULATED MACROPHAGES

NITRITE {% OF CONTROL) USING:

Inhibitor ASZ SEG SPG
10 Concentration {log M}

-6 100 100 100

-5.5 88 94 73

-5 ‘60 50 1

-4.5 37 28 4 e
15 -4 14 14

The detailed description of the invention presented
above is provided by way of illustration, and it is not intended to

limit the scope of the invention which is 10 be determined by the

following claims.
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The claims defining the invention are as follows:

I. A compound having a formula selected from the group consisting of:

N—R,
R1—Y‘—Z—X—(|'£
NH—R;
and
NH—=R" : N-R,
%xz;s —s —z—x—'cl‘
N—R'5 NH—R5

or a salt thereof, wherein

Ry is H, alkyl, alkenyl, phenyl. alkylene. alkenylene, or phenylalkylene or a
substituted derivative thereof:

when R, is alkylene or alkenylene, R, optionally may be joined to cither of the
amidino Ns, to Z or to X of the above formula containing R to form a 5-, 6- or 7-
membered heterocyclic ring, with the proviso that, when R is attached to Z, Z is alkylene
or alkenylene or a substituted derivative thereol, and, when R, is attached to X, X is cither
CRsorN;

Ry, R;, R, and R'; are independently H, lower alkyl, alkenyl, alkylene, alkenylene,
amine, pheny! or phenylalkylene, or a substituted derivative thereof;

when Ry or R’; is alkylene or alkenylene, R, or R'; optionally may be joined to the
imino N residing on the adjacent amidino C to form a 3- or 6-membered heterocyclic
ring:

Z and 7! are independently alkylene, alkenylene, cycloalkylene or cycloalkenylene,
or a substituted derivative thereof;

when Rz, Rs, R or Ry is alkylene or alkenylene, Ry, R3, R'2 or R’ aptionally may
be joined to the adjacent Z to Z' (o form a 3- or 6-membered heterocyclic ring including
N. C and not more than one atom of O or S, with the proviso that said heterocyelic ring
optionally being substituted with a lower alkyl, alkoxy, halo, hydroxy or amino;

X is N, NRy, O, CRs or CR4R5;

X is N, NR';, O, CR's or CR.R's:

Y is S or Se;

Ry and Ry are independently H, alkyl, alkylene, alkenylene, thioalkylene or

thioesteralkylene;

[RALIBZZ]03303.doe:njc
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Rs and R's are independently I, alkyi, alkylene, alkenylene, thioalkylene,
thioesteralkylene, amino or carboxyl;

when R4 and R4 is alkylene, alkenylenc, thioalkylene, or thioesteralkylene, Ry or
R'y optionally may be joined to Rz, R3, R’y or R's to form a 3- or 6-membered heterocyelic
ring including N, C and not more than one atom of O or 8, with the proviso that Ry, Ry,
R';. and R'; are independently alkylene, alkenylene, amino, phenyl, phenylalkylene, or a
substituted derivative thereof wherein the substituted derivative is lower alkyl or halo,
when used for inhibiting nitric oxide synthase in a mammal.

2. The compound of claim 1 wherein said substituted derivative of R, is
substituted by one or more groups selected from alkoxy, halo, hydroxy, amino and nitro.

5. Thecompound of claim | or claim 2 wherein said substituted derivative of Ry,
Rs. R or R'y is independently substituted by a group selected from lower alkyl and halo.

4. The compound according to any one of claims | to 3 wherein said Ry, Rs, R's,
or Rs thicalkylene has a formula {-(CH,),-SH] where n is independently 1 to 4.

5. The compound according to any one of claims | to 3 wherein said Rs, Rs, R',
or R's thioesteralkylene has a formula [-(CHy)p-S-Rg] where R, is independently a lower
alkyl and n is independently 1 to 4.

6. The compound according to any one of ¢laims | to 5 wherein said substituted
derivative of Z or Z' is independently substituted by a group selected from alkoxy, halo,
hydroxy, amino and nitro.

7. The compound according to any one of claims | to 6 wherein R is selected
from the group consisting of H and lower alkyl, Ry is H, Ry is H, R is H, R’y is H, X is
NRa. X' is NR's, Rq and R’y are independently selected from the group consisting of H,
methyl, and ethyl, and Z and Z' are independently alkylene.

8. The compound according to any one of claims 1 to 7 wherein R, is H, Ry is H,
Ry is M, R’y is H, R’y is H, X is NRy, X' is NR'y, Ry is H, R4y is H and Z and 7 are
independently a C, ., alkylene.

9. The compound according to any one of claims 1 10 8 wherein said conipound
is  selected from the group  consisting of  mercaptoethylguanidine,
mercaptopropylguanidine, S-methyl-mercaptoethylguanidine, S-methyl-
mercaptopropylguanidine, selenoethylguanidine, selenopropylguanidine and
guanidinoethyldisulfide,

10. A composition comprising the compound according to any one of claims 1 to
9 and a pharmaceutically acceptable carrier, when used for inhibiting nitric oxide

synthase in & mammal.
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I'l. The composition of claim 10 formulated for oral, rectal, nasal, topical, buccal,
sub-lingual, vaginal, parenteral, intramuscular, sub-cutaneous, intravenous, inhalation or
insufflation administration.
12, The composition of claim 10 formulated for oral administration, said carrie}
i including an ingredient selected from the group consisting of a binding agent, filler,
lubricant, disintegrate, wetting agent, inert diluent, surface active agent, dispersing agent,
suspending agent, emulsifying agent, edible oil, {lavoring agent, and mixtures thereof.
13, The composition of claim 10 formulated for topical administration in the

mouth, said carrier including an ingredient selected from the group consisting of a flavor,

."l-:

BT sucrose, acacia, tragacanth, gelatin, glycerin and mixtures thereof.

..
AL 14, The composition of claim 10 formulated for nasal administration, said carrier
s ": including an ingredient selected from the group consisting of a dispersing agent,
.,, '. solubilizing agent, suspending agent and mixtures thereof,
L L ]
.o 15, The composition of claim 10 formulated for administration by inhalation, said
T carrier including a propellant.

16. The composition of claim 15 wherein suid propellant is selected from the
group consisting of dichlorodifluoromethane, trichlorofluoromethane,
dichlorotetrafluoroethane, carbon dicxide and mixtures thereof.

17. The composition of claim 10 formulated for administration by inhalation or

20 insufflation, said carrier including an ingredient selected from the group consisting of

lactose, starch and mixtures thereof,

18.  The cothposition of claim 10 formulated for parenteral adminisiration, said

vaee carrier including an ingredient selected from the group consisting of an anti-oxidant,

. . »

:: : buffer, bacteriostat, suspending agent, thickening agent, saline, water and mixtures
.. :

. .

» o thercofl
19, The composition of claim 10 formulated for rectal administration, said carrier
including an ingredient selected from the group consisting of coca butter, polyethylene
slycol and mixtures thereof,
20.  The composition of claim 10 formulated to include an ingredient selected
w  lrom the group consisting of an antimicrobial agent, an immunosuppressani, a
preservative and mixtures thereof,
21, The composition of ¢claim 10 formulated for adminisiration at a dose of from
about 5mg to about 17.5 g/day of said compound.
22, The composition of claim 10 formulated for administration at a dose of from

about 5mg to about 10g/day of said compound.
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23.  The composition of claim 10 formulated for administration at a dose of from
aboul 100mg to about 3g/day ol said compound.

24, Use of'a compound having a formula selected from the group consisting of :

i
R1—Y—Z—X—?
NH—R:
and
T
C—X—2Z—S8—5§ foX—(_iI
il
N— R'3 NH—RZ

or a salt thereof, wherein

Ry is H, alkyl, alkenyl, phenyl, alkylene, alkenylene, or phenylalkylene or a
substituted derivative thereof;

when R, is alkylene or alkenylene, R optionally may be joined (o either of the
amidino Ng, to Z or to X of the above lormula containing R, to form a 5-, 6- or 7-
membered heterocyclic ring, with the proviso that, when R is attached to 7, Z is alkylens
or alkenylene or a substituted derivative thereof, and, when R, is attached to X, X is either
CRsor N;

Rz, R3, Rz, and R'; are independently H, lower alkyl, alkenyl, alkylene, alkenylene,
amino, phenyl or phenyialkylene, or a substituted derivative thereof;

when Rz or R is alkylene or alkenylene, Ry or R'; optionally may be joined to the
imino N residing on the adjacent amidino C to form a 5- or 6-membered heterocyclic
rnng; .

Z and Z' are independenily alkylene, alkenylene, cycloalkylene or cycloalkenylene,
or a substituted derivative thereof;

when Ry, R, R'; or R'y is alkylene or alkenylene, Ry, Rs, R'; or R’ optionaily may
be joined to the adjacent Z to Z' to form a 5- or 6-membered heterocyclic ring including
N, C and not more than one atom of O ar §, with the proviso that said heterocyclic ring
oplionally being substituted with a lower alkyl, alkoxy, halo, hydroxy or amino;

X is N, NRy, O, CR;s or CR4Rs;

X1s N, NR'4, 0, CR's or CRY4R's;

Y is S or Se;

Ry and R'4 are independently H, alkyl, alkylene, alkenylene, thioalkylene or

thioesteralkylene;
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Rs and R's are independently H, alkyl, alkylene, alkenylene, thioalkylene,
thioesteralkylene, amino or carboxyl; '

when Ry and R4 is alkylene, alkenylene, thioalkylene, or thioesteralkylene, Ry or
R'y optionally may be joined to Ry, R3, R or R'; to form a 5- or 6-membered heterocyelic
ring including N, C and nol more than one atom of O or 8, with the proviso that Ry, Rs,
R'5. and R'y are independently alkylene, alkenylene, amine, phenyl, phenylalkylene, or a
substituted derivative thereof wherein the substituted derivative is lower alkyl or halo for
the preparation of a medicament for inhibiting nitric oxide synthase in a mammal.

25, Use according to claim 24 wherein said substiluted derivative of R is
substituted by one or more groups selected from alkoxy, halo. hydroxy, amino and nitro,

26.  Use according to claim 24 or claim 25 wherein said substituted derivative of
Ra. Ry, R or Ry is independently substituted by a group selected from lower alkyl and
halo.

27.  Use according to any one of claims 24 to 26 wherein said R4, Rs, R'a, or Rs
thioalkylene has a formula [-(CH,),-SH] where n is independently 1 to 4.

28, Use according to any one of ¢claims 24 (o 26 wherein said Ry, Rs, R'y, or R's
thioesteralkylene has a formula [-(CHj)u-S-Re] where R, is independently a lower alkyl
and n is independently 1 to 4.

29, Use according to any one of claims 24 to 28 wherein said substituted
derivative of' Z or Z' is independently substituted by a group selected from alkoxy, halo,
hydroxy, amino and nitro.

30.  Use according to any one of claims 24 10 29 wherein R, is selected from the
wroup consisting of H and lower alkyl, Ry is H, Rs is H, Rh is H, Ry is H, X is NRy, X' is
NR's, Ra and R's are independently selected from the group consisting of H, methyl, and
ethy!. and Z and Z' are independently alkylene.

31, Use according to any one of claims 24 to 30 wherein R, is H, Ry is H, R; is H,
Ry is H, Ry is H, X is NRy, X' is NR's, Ry is H, R'y is H and Z and Z' are independently a
Cy. alkylene.

32, Use according to any one of claims 24 to 31 wherein said compound is
selected from the group consisting ol mercaptoethylguanidine, mercaptopropytguanidine,
S-methyl-mercaptoethylguanidine, S-methyl-mercaptopropylguanidine,
selenoethylguanidine, selenopropylguanidine and guanidinoethyldisulfide.

33. A medicament prepared according to any one of claims 24 to 32, wherein the

medicament includes a pharmaceutically acceptable carrier,
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34,  The medicament of claim 33 formulated for oral, rectal, nasal, topical, buccal,
sub-lingual, vaginal, parenteral, intramuscular, sub-cutaneous, intravenous, inhalation or
insufflation administration.

35, The medicament of claim 33 formulated for oral administration, said carrier
including an ingredient selected from the group consisting of a binding agent, filler,
lubricant, disintegrate, wetting agent, inert diluent, surface active agent, dispersing agent,
suspending agent, emulsifying agent, edible oil, flavoring agent, and mixtures thereof.

36. The medicament ol claim 33 formulated for topical administration in the
mouth, said carrier including an ingredient selected from the group consisting of a flavor,
sucrose, acacla, tragacanth, gelatin, glycerin and mixtures thereof.

37, The medicament of claim 33 formulated for nasal administration, said carrier
including an ingredient selected from the group consisting of a dispersing agent,
solubilizing agent, suspending agent and mixtures thereof.

38.  The medicament of claim 33 formulated for adminisiration by inhalation, said
carrier including a propellant.

39.  The medicament according to claim 38 wherein said propellant is selected
from the group consisting of dichlorodifluoromethane, trichlorofluoromethane,
dichloratetrafluoroethane, carbon dioxide and mixtures thereof.

40. The medicament of claim 33 formulated for administration by inhalation or
insufflation, said carrier including an ingredient selected from the group consisting of
lactose, starch and mixtures thereof.

41.  The medicament of claim 33 formulated for parenteral administration, said
carrier including an ingredient selected from the group consisting of an anti-oxidant,
buffer, bacteriostat, suspending agent, thickening agent, saline, water and mixtures
thereof. .

42, The medicament of claim 33 formulated for reclal administration, said carrier
including an ingredient selected from the group consisting of coca butter, polyethylene
glycol and mixtures thereof.

43.  The medicament ot claim 33 formulated (o include an ingredient selected
from the group consisting of an antimicrobial agent, an immunosuppressant, a
preservative and mixtures thereof, 7

44.  The medicament of claim 33 formulated for administration at a dose of from
about Smg to about 17.5 g/day of said compound.

45, The medicament of claim 33 formulated for administration at a dose of from

about 5mg to about 10g/day of said compound.
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46,  The medicament of claim 33 formulated {or administration at a dose of from
about 100mg to about 3g/day of said compound.

47.  The compound according to any one of claims 1 to 9 wherein the inhibition (s
selective inhibition of inducible nitric oxide synthase.

48, The compound according to claim 47 wherein the inhibition of nitric oxide
synthase is for treatment of a condition selected from the group consisting of circulatory
shock, Systemic inflammatory respense syndrome, therapy with cytokines, therapy with
cytokine-inducing  agents, transplantation, transplant rejection, local inflammatory
responses, systemic inflammation, autoimmune diseases, adult respiratory distress
syndrome, arthritis, rheumatoid arthritis, diabetes mellitus, ileitis, ulcerative colitis,
Crohn’s disease, asthma, periodontitis, nephrosis, chronic demyelinating diseases of the
nervous system, multiple sclerosis, AIDS-related complication, Alzheimer’s disease,
ischemic heart disease, cardiomyopathy, adrenal insufficiency, hypercholesterolemia,
atherosclerosis, bone diseases associated with increased bone resorption, pre-eclampsia,
uremic complication, chronic liver failure, stroke, cerebral ischemia, and cancer.

49, The compound according to claim 47 wherein the inhibition of nitric oxide
synthase is for treatment of a condition selected ftom the group consisting of systemic
inflammatory response syndrome and circulatory shock.

50.  The composition according to any one of claims 10 to 23 wherein the
inhibition is selective inhibition of inducible nitric oxide synthase.

51.  The composition of claim 50 wherein the inhibition of nitric oxide synthase is
for treatment of a condition selected from the group censisting of circulatory shock,
Systemic inflammatory response syndrome, therapy with cytokings, therapy with
cytokine-inducing ~ agents, transplantation, transplant rejection, local inflammatory
responses, systemic inflammation, autoimmune diseases, adult respiratory distress
syndrome, arthritis, rheumatoid arthnitis, diabetes mellitus, ileitis, ulcerative colitis,
Crohn’s disease, asthma, periodontitis, nephrosis, chronic demyelinating diseases of the
nervous system, multiple sclerosis, AIDS-related complication, Alzheimer’s discase,
ischemic heart disease, cardiomyopathy, adrenal insufficiency, hypercholesterolemia,
atherosclerosis, bone diseases associated with increased bone resorption, pre-eclampsia,
uremic complication, chronic liver failure, stroke, cerebral ischemia, and cancer.

52.  The composition of claim 50 wherein the inhibition of nitric oxide synthase is
for treatment of a condition selected from the group consisting of systemic inflammatory

response syndrome and circulatory shock.
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53.  The use according to any cne of claims 24 to 32 wherein the inhibition is
selective inhibition of inducible nitric oxide synthase.

54, The use of claim 53 wherein the inhibition of nitric oxide synthase is for
treatment of a condition selected from the group consisting of cicculatory shock, Systemic
inflammatory response syndrome, therapy with cytokines, therapy with cytokine-inducing
agents, transplantation, transplant rejection, local inflammatory responses, systemic
inflammation, autoimmune diseases, adult respiratory distress syndrome, arthritis,
rheumatoid arthritis, diabetes mellitus, ileitis, ulcerative colitis, Crohn’s disease, asthma,
periodonlitis, nephrosis, chronic demyelinating diseases of the nervous system, multipte
sclerosis, AlDS-related complication, Alzheimer’s discase, ischemic heart disease,
cardiomyopathy, adrenal insufficiency, hypercholesterolemia, atherosclerosis, bone
diseases associated with increased bone resorption, pre-eclampsia, uremic complication,
chronic liver failure, stroke, cerebral ischenia, and cancer.

35 The use of claim 53 wherein the inhibition of nitric oxide synthase is for
treatment of a condition selected from the group consisting of systemic inflammatory
response syndrome and circulatory shock.

56.  The medicament according to any one of claims 33 to 46 wherein the
inhibition is selective inhibition of inducible nitric oxide synthase.

57.  The medicament of clain 36 wherein the inhibition of nitric oxide synthase is
for treatment of a condition selected [rom the group consisting of circulatory shock,
Systemic inflammatory response syndrome, therapy with cytokines, therapy with
cylokine-inducing “agents, transplantation, transplant rejection, local inflammatory
responses, systemic inflammation, autoimmune diseases, adull respiratory distress
syndrome, arthriti§, rheumatoid arthritis, diabetes mellitus, ileitis, ulcerative colitis,
Crohn’s disease, asthma, periodontitis, nephrosis, chrenic demyelinating diseases of the
nervous system, multiple sclerosis, AIDS-related complication, Alzheimer’s disease,
ischemic heart disease, cardiomyopathy, adrenal insufficiency, hypercholesterolemia,
atherosclerosis, bone diseases associated with increased bone resorption, pre-eclampsia,
uremic complication, chronic liver failure, stroke, cerebral ischemia, and cancer.

58.  The medicament of claim 50 wherein the inhibition of nitric oxide synthase is
for treatment of a condition selected from the group consisting of systemic inflammatory
response syndrome and circulatory shock.

59. A method for the treatment of a condition in 2 mammal, where said condition
is selected from the group consisting of circulatory shock, systemic inflammatory

response syndrome, therapy with cytokines, therapy with cytokine-inducing agents,
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transplantation,  transplant  rejection, local  inflammatory  responses, systemic
inllammation, autoimmune diseases, adult respiratory distress syndrome, arthritis,
rheumatoid arthritis, diabetes mellitus, ileitis, ulcerative colitis, Crohn’s disease, asthma,
periodontitis, nephrosis, chronic demyelinating diseases of the nervous system, multiple
sclerosis, AIDS-related complication, Alzheimer's disease. ischemic heart disease,
curdiomyopathy, adrenal insufficiency, hypercholesierolemia, atherosclerosis, bone
discases associated with increased bone resorption, pre-eclampsia, uremic complication,
chronic liver failure, stroke, cerebral ischemia, and cancer, the method corprising
administering a therapeutically elfective amount of a compound having a formula

selected from the group consisting of:

N—Rs
R1—Y~Z—X*#
NH—R;
and
'\iH_R'Z N—R;
ICII—)(' Z—S8—8§ —ZkaIC,;
N— R, NH—R;

or a salt thereof, wherein

Ry is H, alkyl, alkenyl, phenyt, alkylene, alkenylene, or phenylalkylene or a
substituted derivative thereof;

when Ry is alkylene or alkenylene. R| optionally may be joined to ecither of the
amidino Ny, to Z or to X of the above formula conlaining R, to form a 5-, 6- or 7-
membered heterocyclic ring, with the proviso that, when R is attached to 7, Z is alkylene
or alkenylene or a substituted derivative thereof, and, when R, is attached to X, X is either
CRsorN;

Rz, R3, R, and R's are independently H. lower alkyl, alkenyl, alkylene, alkenylene,
amino, phenyl or phenylalkylene, or a substituted derivative thereof:

when R or R'; is alkylene or alkenylenc, R; or R'; optionally may be joined to the
imino N residing on the adjacent amidine C (0 form a 5- or 6-membered heterocyclic
ring;

Z and Z' are independently alkylene, alkenylene, cycloalkylene or cycloalkenylene,
or a substituted derivative thereof;,

when Ry, Ry, R’z or R'y is alkylene or alkenylene, Ry, Rs, R'; or R's optionally may

be joined to the adjacent Z to Z' to form a 5- or 6-membered heterocyclic ring including
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N. C and not more than ene atom of O or §, with the proviso that said heterocyclic ring
optionally being substituted with a lower alkyl. alkoxy, halo, hydroxy‘or aming;

Xis N, NRy, O, CR5 or CR4R5;

X is N.NR'4, O, CR's or CRY4R's;

Yis S or Se;

Ry and Ry are independently H, alkyl, alkylene, alkenylene, thioalkylene or
thioesteralkylene;

Rs and R's are independently H. alkyl, alkenylene, alkylene, thioalkylene,
thioesteralkylene, amino or carboxyl;

when Ry and R’y is alkylene, alkenylene, thiocalkylene, or (hivesteralkylene, R, or
R'y optionally may be joined to Rs, R;, Rz or R'5 1o form a 5- or 6-membered heterocyclic
ring including N, C and not more than one atom of O or S, with the proviso that Ry, Rj,
R'y, and R'y are independently atkylene, alkenylene, amino, phenyl, phenylalkylene, or a
substituted derivative thereof wherein the substituted derivative is lower alkyl or halo.

60.  The method of claim 39, wherein said condition 1s selecled from the group
consisting of systemic inflammatory response syndrome and circulatory shock.

61, The method of claim 59 or ¢laim 60, wherein said substituted derivative of Ry
is substituted by one or more groups selected from alkoxy. halo. hydroxy, amino and
nitro.

62, The method according to any one of claims 59 (0 61, wherein said substituted
derivative of Ri, R;, R or R is independently substituted by a sroup selected from
lower alkyl and halo.

63. The method according to any one of claims 59 to 62, wherein said R4, Rs, R's,
or Rs thicalkylene has a formula [-{CH;),-SH] where n is independently 1 to 4.

64.  The method according to any onc of claims 59 to 62, wherein said Ry, Rs, R'a,
or R's thioesteralkylene has a formula [-(CHs),-S-Re] where Ry, is indépendem]y a lower
alkyl and n is independently 1 to 4.

65, The method according to any one of claims 59 to 64, wherein said substituted
derivative of Z or Z' is independently substituted by a group selected from alkoxy, halo,
hydroxy, amino and nitro.

G6.  The methed according to any one of claims 39 to 65, where R, is selected
from the group consisting of H and lower alkyl, R; 1s H, R3 is H, R is H, R’y is H, X is
NR4, X' 1s NR's, Ry and R4 are independently selected from the group consisting of H,
methy! and ethyl, and Z and Z' are independently alkylene.
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67.  The method according to any one of claims 59 to 66, wherein Ry is H, Ry is H,
IRz is H, R'7is H, R'5 is H, X is NRa, X' is NRy, X' is NR'y, Ry is H, R'yis Hand Z and 7/
are independently a C alkylene.

68.  The method according to any one of claims 39 to 67, wherein said compound
is  sclected  from  the  group  consisting  of  mercaptoethylguanidine,
mercaptopropylguanidine, S-methyl-mercaptoethylguanidine, S-methyl-
mercaplopropylguanidine, selenoethylguanidine, selenopropylguanidine and
cuanidinoethyldisulfide.

69, A compound having a formula selected from the group consisting ol :

N—Rs
R1—Y—Z—X—E|f‘.
NH—R3
and -
NH —=R' N—R;
(ﬁ—X'—Z’wS —S —Z—X—‘C‘I
N—R'; NH—R,

or a salt thereof, wherein

Ry is H, alkyl, alkenyl, phenyl, alkylene, alkenylene, or phenylalkylene or a
substituted derivative thereof,

when R, is alkylene or alkenylene, R, optionally may be joined to either of the
amidino Ny, to Z or to X of the above formula containing R to form a 5-, 6- or 7-
membered heterocyclic ring, with the proviso that, when R; is attached to Z, Z is alkylene
or alkenylene or a substituted derivative thereof, and, when R, is attached to X, X is either
CRsorN;

Ry, Rs, Ry, and R's are independently H, lower alkyl, alkenyt, alkylene, alkenylene,
amino, phenyl or phenylaikylene, or a snbstituted derivative thereof;,

when R; or Ry is alkylene or alkenylene, Rz or R’y optionally may be joined to the
imino N residing on the adjacent amidino C to form a 5- or 6-membered heterocyclic
ring;

Z and Z' are independently alkylene, alkenylene, cycloalkylene or cycloalkenylene,
or a substituted derivative thereof;

when R, R;, R; or R'; is alkylene or alkenylene, R;, R;, R'; or R’y optionally may

be joined to the adjacent Z to Z' to form a 5- or 6-membered heterocyelic ring including
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N. C and not more than one atom of O or §, with the proviso that said heterocyclic ring
optionaily being substituted with a lower alkyl, alkoxy, halo, hydroxy or amino,

Xis N, NRy4, O, CR;s or CR4R5;

X is N, NR's, O, CR's or CR4R's;

Y is S or Se;

Ry and RYy are independently H, alkyl, alkylenc, slkenvlene, thioalkylene or
thioesteralkylene;

Rs and R's are independently H, alkyl. alkenylene. alkylene, thioalkylene,
thioesteralkylene, amino or carboxyl;

when Ry and R'y is alkylene, alkenylene, thioalkylene, or thioesteralkylene, R4 or
R'y opltionally may be joined to Ry, Rs, R or R's to form a 5- or 6-membered heterocyclic
ring including N, C and not more than one atom of O or S, with the proviso that Ra, R,
R'5, and R’ are independently alkylene. alkenylene, amino, phenyl, phenylalkylene, or a
substituted derivative thereof wherein the substituted derivative is lower alkyl or halo;
when used in the treatment of a condition in a mammal, wherein said condition is selected
from the group consisting of circulatory shock, sysiemic inflammatory response
syndrome, therapy with cytokines, therapy with cytokine-inducing agents, transplantation,
transplant rejection, local inflammatory responses, systemic inflammation, autoimmune
diseases, adult respiratory distress syndrome, arthritis, rheumatoid arthritis, diabetes
mellitus, ileitis, ulcerative colitis, Crohn’s disease, asthma, periodontitis, nephrosis,
chronic demyelinating diseases of the nervous system, multiple sclerosis, AIDS-related
complication, Alzheimer’s disease, ischemic heart discase, cardiomyopathy, adrenal
insutficiency, hypercholesterolemia, atherosclerosis, bone diseases associated with
increased bone resorption, pre-eclampsia, uremic complication, chronic liver failure,
stroke, cerebral ischemia, and cancer.

70.  The compound according to claim 69 wherein said condition is selected from
the group consisting of systemic inflammatory response syndrome and circulatory shock.

71, The compound according to claim 69 or claim 70 wherein said substituted
derivative of R is substituted by one or more groups selected from alkoxy, halo, hydroxy,
amino and nitro.

72. The compound according to any one of claims 69 to 71 wherein said
substituted derivative of Ry, R, R'; or R'; 1s independently substituted by a group selected
from lower alkyl and hale.

73.  The compound according to any one of claims 69 to 72 wherein said Ra, Rs,

R4, or Rs thioalkylene has a formula [-(CHa),-SH] where n is independently 1 to 4.
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74.  The compound according to any one of claims 69 t0 72 wherein said Ry, Rs,
R's. or R's thicesteralkylene has a formula [-(CHs),-5-Re] where R, is independently a
fower atkyl and n is independently 1 to 4.
75. The compound according to any one of claims 69 to 74 wherein said
s substituled derivative of Z or 7' is independently substituted by a group selected from
alkoxy. halo, hydroxy, amine and nitro.
76.  The compound according to any-onc of claims 69 to 75 where R, is selected
Irom the group consisting of H and lower alkyl, Ry is H, Ry is H, Ry is H, R’5 is H, X is

NR,. X' 1s NR'y, R4 and R'y are independently selected from the group consisting of H,

R i methyl and ethyl, and Z and Z' are independently alkylene.
:::::: 77. The compound according to any one of claims 69 to 76 wherein R, is H, Ry is
S H. Ryis M, Ry is H, R'5 is H, X is NRy4, X' is NRy. X' 1s NR's. Ry is H, R’y is Hand Z and
°“ ': Z' are independently a C,., alkylene.
:- .'E 78, The compound according to any one of claims 69 to 77 wherein said
:::E.: 1= compound is selected from the group consisting of mercaptoethylguanidine,
mercaptopropyiguanidine, S-methyl-mercaptoethylguanidine, S-methyl-
mercaptopropylguanidine, selenocthylguanidine, selenopropylguanidine and
::::. vuanidinoethyldisulfide.
LA 79.  Use of a compound having a formula selected from the group consisting ol':
.:... I|\||—R3
R-AAhH R1—Y—Z—X—?
':"'f N NH—R,
. 20
RIS and
Ra R N—Ry
o C—X—z—5—S —z—x—EI:|
N— R NH—R;

or a salt thereof, wherein
Ry is H, alkyl, alkenyl, phenyl. alkylene, alkenylene, or phenylalkylene or a

25 substituted derivative thereof;

when Ry is alkylene or alkenylene, R, optionally may be joined to either of the
amidino N, to Z or to X of the above formula containing R, to form a 5-, 6- or 7-
membered heterocyclic ring, with the proviso thal, when R, is attached to Z, Z is alkylene
or alkenylene or a substituted derivative thercof, and, when R; is attached to X, X is either
CRsorN;
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Ry, R3, R, and R'y are independently H, lower alkyl, alkenyl, alkylene, alkenylene,
amino, phenyl or phenylalkylene, or a substituted derivative thereof;

when R; or R'; is alkylene or alkenylene, Ry or R optionally may be joined to the
imino N residing on the adjacent amidine C to form a 5- or 6-membered heterocyclic
ring:

Z and Z' are independently alkylene, alkenylene, cycloalkylene or cycloalkenylene,
or a substituted derivative thereof;

when R, Rs, R or R's is alkylene or alkenylene, Ra, R;, R'; or R'; optionally may
be joined 1o the adjacent Z 1o Z' to form a 5- or 6-membered heterocyclic ring including
N. C and not more than one atom of O or 8, with the proviso that said heterocyclic ring
optionally being substituted with a lower alkyl. alkoxy. halo. hydroxy or amino;

X is N, NRy, O. CRs or CR4Rs;

Xis N, NRY;, O, CR's or CRYR's;

Y is S or Se;

Ry and Ry are independently M, alkyl. alkylene. alkenylene, thioalkylene or
thioesteralkylene;

Rs: and R's are independently H, alkyl, azlkenylene, alkenylene. thicalkylene,
thioesteralkylene, amino or carboxyl;

when Ry and Ry is alkylene, alkenylene, thicalkylenc, or thioesteralkylene, Ry or
R'y optionally may be joined 10 R;, R;, R'; or R'; o form a 5- or 6- membered
heterocyclic ring including N, C and not more than one atom of O or S, with the proviso
that R, Rs, R, 'and R'y are independently alkylene, alkenylene, amino, phenyl,
phenylalkylene, or a substituted derivative thereof wherein the substituted derivative is
lower alkyl or halo;
for the preparation of a medicament for treatment of a condition in a mammal, wherein
said condition is  selected from the group consisting of circulatory shock, systemic
inflammatory response syndrome, therapy with cytokines, therapy with cytokine-inducing
agents, (ransplantation, transplant rejection, local inflammatory responses, systemic
inflammation, autoimmune diseases, adult respiratory distress syndrome, arthritis,
rheumatoid arthritis, diabetes mellitus, ileitis, ulcerative colitis, Crohn’s disease, asthma,
periodontitis, nephrosis, chronic demyelinating diseases of the nervous systen, multiple
sclerosis, AlDS-related complication, Alzheimer’s disease, ischemic heart disease,
cardiomyopathy, adrenal insufficiency, hypercholesterolemia, atherosclerosis, bone
diseases associated with increased bone resorption, pre-eclampsia, uremic complication,

chronic liver failure, stroke, cerebral ischemia, and cancer,
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80. The use according to claim 79 wherein said condition is selected from the
uroup consisting of systemic inflammatory response syndrome and circulatory shock.

81. The use according to claim 79 or claim 80 wherein said substituted derivative
al Ry is substituted by one or more groups selected from alkoxy, halo. hydroxy, amino
and nitro,

82 The use according to any one of claims 79 to 81 wherein said substituted
derivative of Ry, Rs, R’y or R'y is independently substituied by a group selected {rom
lower alkyl and halo.

83.  The use according to any one of claims 79 to 82 wherein said Ry, Rs, Ry, or
R thioalkylene has a formula [-{CH,},-SH] where n is independently | to 4.

84, The use according to any one of claims 79 to 82 wherein said Ry, Rs, R's, or
R's thioesteralkylene has a formula [-(CH2)y-S-Re| where Ry is independently a lower
alkyl and n is independently 1 to 4.

83.  The use according to any one of claims 79 to 84 whertein said substituted
derivative of Z or Z' is independently substituted by a group selected from alkoxy, halo,
hydroxy, amino and nitro.

86. The use according to any one of claims 79 to 85 where R is selected from the
eroup consisting of H and lower alkyl, Rais H, Ry is H, Rz is H, R3 is H, X is NRy, X'is
NR'4, Ry and R's are independently selected from the group consisting of H, methy! and
ethyl, and Z and 77 are independently alkylene.

87.  The use according to any one of claims 79 to 86 wherein R, is H, Ry is H, R;
is H, Ry is H, R'3is H, X is NRy, X'is NR4, X' is NR'y, Ry is H, Ry is H and Z and Z' are
independently a C,.; alkylene.

88. The usé according to any one of claims 79 to 87 wherein said compound is
selected from the group consisting of mercaptoethylguanidine, mercaptopropylguanidine,
S-methyl-mercaptoethylpuanidine, S-methyl-mercaptopropylguanidine,
selenoethylguanidine, selenopropylguanidine and guanidinoethyldisulfide.

89. A composilion comprising the compound according to any one of claims 69
to 78 and a pharmaceutically acceptable carrier, when used in the treatment of a condition
in o mammal, wherein said condition is selected from the group consisting of circulatory
shack, systemic inflammatory response syndrome, therapy with cytokines, therapy with
cytokine-inducing agents, transplantation,' transplant rejection, local intflammalory
responses, systemic inflammation, autoimmune diseases, adult respiratory distress
svndrome, arthritis, rheumatoid arthritis, diabetes mellitus, ileitis, ulcerative colitis,

Crohn’s disease, asthma, periodentitis, nephrosis, chronic demyelinating diseases of the
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nervous system, multiple sclerosis, AIDS-related complication, Alzheimer's disease,
ischemic heart disease, cardiemyopathy, adrenal insufficiency, hypercholesterolemia,
atherosclerosis, bone diseases associated with increased bone resorption, pre-eclampsia,
uremic complication, chronic liver failure, stroke, cerebral ischemia, and cancer.

: 90.  The composition of claim 89 formulated for oral, rectal, nasal, topical, buccal,
sub-lingual, vaginal, parenteral, intramuscular, sub-cutaneous, intravenous. inhalation or
insufflation administration.

91.  The composition of claim 8% formulated tor oral administration, said carrier

including an ingredient selected from the group-consisting of a binding agent, filler,

receas
" lubricant, disintegrate, wetting agent, inert diluent, surface active agent, dispersing agent,

::3::2 suspending agent, emulsifying agent, edible oil, flavoring agent, and mixtures thereof.

E',": 92.  The composition of claim 89 formulated for topical administration in the

'" " mouth, said carrier including an ingtedient selected from the group consisting of a flavor,

:. "5 sucrose, acacia, tragacanth, gelatin, glycerin and mixtures thereof.

:::E‘: I3 93, The composition of claim 89 formulated for nasal administration, said carrier
including an ingredient selected from the group consisting of a dispersing agent,
solubilizing agent, suspending agent and mixtures thereof.

ot 94.  The composition of claim 89 formulated for administration by inhalation, said

S, carrier including a propellant.

sena
. 20 95, The composition of claim 94 wherein said propellant is selected from the

':"‘E group consisting of dichlorodifluoromethane, trichlorofluoromethane,

"'"E (lichIorotetraﬂuorocﬂwne, carbon dioxide and mixtures thereof.

‘:“ 96, The composition of claim 89 formulated for administration by inhalation or

.:: 5 insufflation, said carrier including an ingredient selected from the pgroup consisting of

..
- -

2 lactose, starch and mixtures thereof.
97. The composition of claim 89 formulated for parenteral administration, said
carrier including an ingredient selected from the group consisting of an anti-oxidant,
buffer, bacleriostat, suspending agent, thickening agent, saline, water and mixtures
thereof.
3 98. The composition of claim 89 formulated for rectal administration, said carrier
including an ingredient selected [rom the group consisting of cocoa butter, polyethylene
glycol and mixtures thereof.

99. The composition of claim 89 formulated to include an ingredient sclected
from the group consisting of an anlimicrobial agent, an immunosuppressant, a

preservative and mixtures thereof.
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100. The composition of claim 89 formulated for administration at a dose of from
about Smg to about 17.5 g/day of said compound,

101. The composition of claim 89 formulated for administration ai a dose of from
about 3mg to about 10g/day of said compound.

102. The composition of claim 89 formulated for administration at a dose of from
abaut 100mg to about 3 g/day of said compound.

163. A medicament prepared according to any one of claims 79 Lo 88, wherein the
medicament includes a pharmaceutically acceptable carrier.

104. The medicament of claim 103 formulated for oral, rectal. nasal, topical,
buccal. sub-lingual, vaginal, parenteral, intramuscular, sub-culaneous, intravenous,
inhalation or insufflation administration.

103. The medicament of claim 103 formulated for oral administration, said carrier
including an ingredient selected from the group consisting of a binding agent. filler,
lubricant, disintegrate, wetting agent, inert diluent, surface active agent, dispersing agent,
suspending agent, emulsifying agent, edible oil, flavoring agent, and mixtures thereof.

106. The medicament of claim 103 formulated for topical administration in the
mouth. said carrier including an ingredient selected from the group consisting of a flavor,
sucrose. acacia, tragacanth, gelatin, glycerin and mixtures thereof.

107. The medicament of claim 103 formulated for nasal administration, said carrier
including an ingredient selected from the group consisting of a dispersing agent,
solubilizing agent, suspending agent and mixtures thereof.

108. The medicament of claim 103 formulated for administration by inhalation,
said carrier including a propeliant.

109. The medicament of claim 108 wherein said propellant is selected from the
group consisting of dichloredifluoromethane, trichloroflucromethane,
dichlorotetrafluoroethane, carbon dioxide and mixtures thereof.

i10. The medicament of claim 103 formulated for administration by inhalation or
insufflation, said carrier including an ingredient selected from the group consisting of
lactose. starch and mixtures thereof.

111. The medicament of claim 103 formulated for parenteral administration, said
carrier including an ingredient selected from the group consisting of an anti-oxidant,
buffer, bacteriostat, suspending agent, thickening agent, saline, water and mixtures

thereof,
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112, The medicament of claim’ 103 formulated for rectal administration, said
carrier including an ingredient sclecled from the group consisting of cocoa butter,
polyethylene glycol and mixtures thereof.

113. The medicament of claim 103 formulated to include an ingredient selected
from the group consisting of an antimicrobial agent. an immunosuppressant, a
preservative and mixtures thereof.

114, The medicament of claim 103 formulated for administration at a dose of from
about Smy (o about 17.5 g/day of said compound.

115, The medicament of claim 103 formulated for administration at a dose of from
aboul Smg (o about 10g/day of said compound.

116. The medicament of claim 103 formulated for administration at a dose of from
aboul 100mg to about 3 g/day of said compound.

Dated 27 November, 2000
Children’s Hospital Medical Center

Patent Attorneys for the Applicant/Nominated Person

SPRUSON & FERGUSON
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