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THERAPEUTIC SUBSTITUTED GUANIDINES

The present invention relates to certain substituted guanidines,
and mathods of treatment and pharmacsutical compositions that utilize

or comprise one or more such guanidines.

A number of substituted guanidines have been reported. See,
e.g., U.S. Patent Nos. 1,411,731, 1,422,506, 1,687,233, 1,842,180,
1,872,431, 1,730,388, 1,756,315, 1,795,738, 1,850,682,
2,145,214, 2,254,008, 2,833,474, 3,117,884, 3,140,231,
3,189,878, 3,228,975, 3,248,428, 3,252,816, 3,283,003,
3,270,084, 3,301,755, 3,320,228, 3,301,775, 3,408,668,
3,479,437, 3,547,951, 3,639,477, 3,681,457, 3,768,427,
3,784,843, 3,803,324, 3,908,013, 3,549,088, 3,978,533,
3,876,787, 4,060,840, 4,014,834, 4,181,641, 4,708,084,
4,808,779, 5,093,525, 5,190,978 and 5,262,588; PCT applications
WO 80/125758, WO 91/12787, WO 81/18888, and WO 82/14687; and
H.W. Geluk, et al., J. Med. Chem., 12:712 {18868).

The amino acid L-glutamates is widely thought to act as a chemical
transmitter substance at excitatory synapsss within the central nervous
system. Neuronal responses to glutamate are complex and appear to be
mediated by at least three different receptor types, i.e., KA, QA and
NMDA subtypes, each being named for their relatively specific ligands, -
i.e., kainic acid, quisaqualic acid and N-methyl-D-aspartic acid,
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respectively. An amino acid which activates one or more of these
receptor types is referred to as an excitatory amino acid (EAA).

The NMDA subtype of excitatory amins acid receptors is
activated during normal excitatory synaptic transmission in the brain.
Activation of NMDA receptors under normal conditions is responsible for
the phenomens of long-term potentiation, a memory-like phenermencn,
at excitatory synapses. Excessive excitation of neurons occurs in
epileptic seizures and it has been shown that over-activation of NMDA
receptors contributes to the pathophysiclogy of epilepsy.

NMDA receptors are aiso strongly inveived in nerve cell death
which oeccurs following brain or spinai chord ischemia. Upon the
occurrence of ischemic brain insults such as stroke or heart attack, an
excessive release of endogenous glutamate cesurs, resulting in the over-
stimulation of NMDA receptors. Associsted with the NMDA receptors is
an ion channel. The recognition site, i.e., the NMDA receptor, is
external to the ion channel. When glutamate interacts with the NMDA
receptor, it causes the ion channel to open, thereby permitting & flow of
cations across the cell membrane, 8.g., Ca®** and Na* into the csll and
K* out of the csll. it is believed that this flux of ions, especially the
influx of Ca** ions, caused by the interaction of glutamate with the
NMDA receptor, plays an important role in nerve cell death. See, e.g.,
S.M. Rothman, et al., Trends in Neurosci,, 10({7):299-302 (1887).

Agents which block responses to NMDA raceptor activation
therefore have therapeutic uses in the treatment of neurological
disorders such as epilepsy and also in the prevention of nerve cell death
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resuiting from hypoxia or hypogiycemis or following brain ischemia
which occurs during stroke, trauma and heart attack. A number of
disorders of the nervous system are associatad with neurodegeneration
that may be caused by overactivation of NMDA receptors. Antagonists
of NMDA receptor-mediated responses havs potential therefore for the
treatment of such disorders as Alzheimer’s disease, Parkinson’s disease,
Huntington’s diseass, Amyotrophic Latersl Sclerosis, Down’s Syndrome

and Korsakoff's disease.

Research on the NMDA receptor-ion channel complex has led to
determination of a receptor site within the ion channel known as the
PCP receptor. See J.P. Vincent, et al., Proc. Matl, Acad. Sci, USA,
78:4878-4882 {1979); S.R. Zukin, et al., Proc. Netl, Acad, Sci, USA,
78:5372-5376 (1978); M.S. Sonders, et al., Trends in Neurosci,,
11{1):37-40 (1988); and N.A. Anis, et al., 8. J. Pharmacol., 78:585-
875 (1883]). A compound which binds to the PCP receptor can act as
an jon channel blocker, thereby interrupting the flow of ions through the
cell membrane. in this manner, agents which interact with the PCP
raceptor act as non-competitive antagonists reducing the agonist action
of glutamate at the NMDA receptor.

Known PCP receptor ligands include PCP, i.e., Phencyclidine,
analogues such as 1-{1-{2-thienyl)-cyclohexyll-piperidine (TCP},
benzomorphan (sigma) opiates, and { +)-6-methyl-10, 1 1-dihydro-5H-
dibenzola,dlcycloheptene-5, 10-imine (i.e., the drug MK-801, see U.S.
Patent No. 4,398,141). See, also, E.H.F. Wang, et al., Proc. Natl.
Acad. Sci. USA, 83:7104-7108 (1988}, and W..). Thompson, et al., J.
#ied. Chem., 33:789-808 {1590). -
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wherein R, R' and R? are sach independently hydrogen, substituted or
unsubstituted alkyl having from 1 to about 20 carbon atoms, subsmmed
or unsubstituted alkeny! having from 2 to about 20 carbon atoms,
substituted or unsubstituted alkynyl having from 2 to about 20 carbon
atoms, substituted or unsubstituted alkoxy having fram 1 tc about 20
carbon atoms, substituted or unsubstituted alkylthic having from 1 to
about 20 carbon atoms, substituted or unsubstituted aminoalky! having
from 1 to about 20 carbon atoms, substituted or unsubstituted
carboeyclic aryi haviﬁg at least about 8 ring carbon atoms, substituted
or unsubstituted aralkyl having at ieast about 8 carbon ring atoms, or a
substituted or unsubstituted hetercaromatic or heteroalicyclic group
having from 1 to 3 rings, 3 to 8 ring members in sach ring and from 1
to 3 hetero atoms;

R® and A* ars sach independsently halogen, hydroxyl, azido,
substituted or unsubstituted alkyl having from 1 to about 20 carbon
atoms, substituted or unsubstituted atkenyl having frem 2 to about 20
carbon atoms, substituted or unsubstituted aﬁkynym having frem 2 to

ﬂiiiim’mﬁif /

~.

e,



10

20

28

about 20 carbon atoms, substituted or unsubstituted alkoxy having from
1 to about 20 carbon atoms, substituted or unsubstituted alkylthic
having from 1 to about 20 carbon atoms, substituted or unsubstituted
aminoslkyl having from 1 to about 20 carbon atoms, substituted or
unsubstituted carbocyelic aryl having at least about 6 ring carbon
atoms, or substituted or unsubstituted aratkyl having at least about 6
ring carbon atoms;

sach R® substituent is independently halogen, hydroxyl, azids,
substituted or unsubstituted alkyl having from 1 to about 20 carbon
atoms, substituted or unsubstituted alkenyl having from 2 to about 20
carbon atoms, substituted or unsubstituted alkyny! having from 2 to
about 20 carbon atoms, substituted or unsubstituted alkoxy having frem
i to about 20 carbon atoms, substituted or unsubstituted alkyithio
having from 1 to about 20 carbon atoins, substituted or unsubstituted
aminoalkyi having from 1 to about 20 cerbon stoms, substituted or
unsubstituted carbocyclic aryl having at least about 8 ring carbon
atoms, or substituted or unsubstituted aralkyl having at least about 6
ring carbon atoms;

n is an integer of from 1 to 3; and pharmaceutically acceptable

salts thereof.

In enother aspect, the invention provides compounds of the

following Formula [i:
]
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wherein R, R' and R? are each independently hydrogen, substituted or
unsubstituted alkyl having from 1 to about 20 carbon atoms, substituted
or unsubstituted alkenyl having frém 2 to about 20 carbon atoms,
substituted or unsubstituted alkynyl having from 2 to about 20 carbon
astoms, substituted or unsubstituted alkoxy having from 1 to sbout 20
carbon atoms, substituted or unsubstituted alkyithic having from 1 to
about 20 carbon atoms, substituted or unsubstituted alkylsulfinyl having
from 1 to about 20 carbon stoms, substituted or unsubstituted
alkylsulfony! having from 1 to about 20 carbon atoms, substituted or
unsubstituted aminoalkyl having from 1 to about 20 carbon atoms,
substituted or unsubstituted carbocyclic aryl having at least € ring
carbon atoms, substituted or unsubstituted aralkyl having at least 6 ring
carbon gtoms, or a substituted or unsubstituted heteroaromatic or
heteroalicyclic group having 1 to 3 rings, 3 to 8 ring members in each

ring and 1 to 3 hetero atoms;

R®, R%, and each R® substituent are each independently halogen,
hydroxyl, azide, substituted or unsubstitutad alkyi having fram 1 to
sbout 20 carbon atoms, substituted or unsubstituted aikeny! having
from 2 tc about 20 carbon stoms, substituted or unsubstitutad alkyny!
having from 2 to about 20 carbon atoms, substituted or unsubstituted
slkoxy having from 1 to about 20 carbon atoms, substituted or
unsubstituted alkyithic having from 1 to about 20 carbon atoms,
substituted or unsubstituted alkylsulfinyl having from 1 to about 20
carbon stoms, substituted or unsubstituted alkylsulfonyl having from 1
to about 20 carbon atoms, substituted or unsubstituted amincalkyl
having from 1 to about 20 carbon atoms, substituted or unsubstituted
carbocyelic aryl having about 6 or more ring carbon atoms, or
substituted or unsubstituted aralkyl havmg ab@m 6 or more ting carbon
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atoms; n is an integer of from 0-3; or a pharmaceutically acceptable salt
thersof. Thus, Formula i! is defined the same as above for Formuia |
except R, R', R?, R®, R%, R® of Formula |l each also may be
independently selectsd from substituted or unsubstituted alkyisuifoxide
having from 1 to about 20 carbon atoms and substituted or
unsubstituted alkylsulfonyl having from 1 to about 20 carbon atoms.

Preferred compounds of Formulas | and Il exhibit & high affinity
for the PCP raceptor. The phrase "high affinity for the PCP receptor” as
used herein means the compound exhibits an ICy, of 1 4M or less in a
typical PCP receptor binding assay such as described in Example 74
which follows, more preferably an I1Cy, of 0.5 yM or less in such a PCP
receptor assay. For reascns discussed below, for at least some
therspeutic applications, further preferred are these compounds of
Formulas | and (I that exhibit such high affinity for the PCP receptor as
well as high affinity for the sigma receptor. The phrase "high affinity for
the sigma raceptor” as used herein means the compound exhibits an
ICs of 1 #M or less in a typical sigma receptor binding assay such as
described in Example 76 which follows, more preferably an ICg, of 0.5

4M or less in such a sigma receptor assay.

The substituted guanidines of ths invention are useful for a
number of therapeutic applications. Accordingly, the present invention
includes methods for treatment and/or prophylaxis of neurolegical
conditions such as epilepsy, newodegenerative conditions and/or nerve
cell death resuiting from e.g. hypoxia, hypoglycemia, brain or spinal
chord ischemia, brain or spinal chord trauma, and the like. Compounds
of Formulas | and (I also are useful to treat and/or prevent various




i8

20

28

neurcdegenerative diseases such as Parkinson’s disease, Huntington’s
disease, Amyotrophic Lateral Sclerosis, Alzheimer’s diseass, Down's
Syndrome and Korsakoff’'s disease. The methods of the invention in
general comprise administration of a therapeutically effective amount of
one or mbre compounds of Formula | of Formula il to an animal,

including 8 mammal, particularly a human.

The invention also provides pharmacsutical compositions that
comprise one or more compounds of Formula | or Formula il and a

suitabie carrier.

Cther aspects of the invention are disclosed infra.

and {! as defined above {i.e. c@mp@unds of the mvamam inelude F, Ci,

Br and |. &t is intended that references herein to Formulas | and if, or
references to compounds of the invention, apply equally to compounds
of Formuilas la, b, lc, lis, lib and lic as those formulas are defined
herein. Hence, suitable and preferred substituent groups of Fermuias |
and ! as identified hersin, are also suitabie and preferred substituent
groups of compounds of Formulas la, Ib, lc, lia, lib and lic. Alkyl groups
of compounds of Formulas | and !l preferably have from { tc about 12
carbon atoms, more preferably 1 to about 8 carbon atoms, still more
preferably 1 tc about 8 carbon atoms, even more preferably 1, 2, 3 or 4
carbon atoms. Methyﬂ ethyl and propyl including isopropyl are
particularly preferred alkyl groups. As used herein, the term alkyl unﬂess
otharwise modified refers to both cyclic and noneyelic groups, although
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of course cyclic groups wili comprise at least three carbon ring
members. Straight or branched chain noncyclic alkyl groups are
gensrally more preferred than cyclic groups. Preferred alkenyl and
alkynyl groups of camp@uﬂds.. of the invention have one or mors
unsaturated linkages and from 2 to about 12 carbon atoms, more
preferably 2 to sbout 8 carbon atoms, still more preferably 2 to about 6
carbon atoms, even more preferably 1, 2, 3 or 4 carbon atoms. The
terms alkenyl and alkyny! as used herein refsr to both cyeclic and
noncyclic groups, aithough straight or branched noncyclic groups ars
generally more preferred. Preferred alkoxy groups of compounde of
Formulas § and [} include groups having one or more oxygen linkages and
from 1 to about 12 carbon atoms, more preferably from 1 tc about 8
carbon atoms, and stilf more preferably 1 to about 6 carbon atoms, even
mere preferably 1, 2, 3 or 4 carbon atoms. Preferred alkyithio groups of
compounds of Formulas | and Il include those groups having cne or
more thioether linkages and from 1 to about 12 carbon stoms, more
preferably from 1 to about 8 carbon atoms, and still more preferably 1
to about 8 carbon atoms. Alkylthio groups having 1, 2, 3 or 4 carbon
atoms are particularly preferred. Preferred alkyisulfinyl groups of
compounds of the invention include those groups having one or more
sulfoxide {SO) groups and from 1 to about 12 carbon atoms, mors
praferably from 1 to about 8 carbon atoms, and still more preferably 1
to about 8 carbon atoms. Alkylsulfiny! groups having 1, 2, 3or 4
carbon atomns are particularly preferred. Preferred alkyisulfonyl groups
of compounds of the invention include those groups having one or more

sulfonyl {SO,) groups and from 1 to about 12 carbon atoms, mors
preferably from 1 to about 8 carbon atoms, and still more preferably 1
to sbout 8 carbon atoms. Alkyisuifonyl groups having 1, 2, 3or 4
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carbon atoms are particularly preferred. Preferred aminoalky! groups
inciude those groups having one or more primary, secondary and/or
tertiary amine groups, and from 1 to about 12 carbon atoms, more
preferably 1 to about 8 carbon atoms, still more preferably 1 to about 6
carbon atoms, even more preferably 1, 2, 3 or 4 carbon atoms.
Secondary and tertiary amine groups are generally more preferred than
primary amine moisties. Suitable heteroaromatic groups of compounds
of Formula i and Formula li contain one or more N, O or S atoms and
include, e.g.. coumarinyl including 8-coumarinyl, quinclinyl including 8-
quinclinyl, pyridyl, pyrazinyi, pyrimidy!, furyl, pyrrolyl, thienyl, thiazolyl,
oxazolyl, imidazslyl, indolyl, benzefuranyl and benzothiazoi. Suitable
heteroslicyclic groups of compounds of Formula | and Formula Il contain
one or more N, C or S atoms and include, s.g., tetrahydrofuranyi,
tetrahydropyranyl, piperidinyi, morpholino and pyrrolindinyl groups.
Suitable carbocyeclic aryl groups of compounds of Formuia | and Formula
il include single and muitiple ring compounds, inciuding multiple ring
compounds that contain separate and/or fused aryl groups. Typical
carbocyclic aryl groups contain 1 to 3 separate or fused rings and from
6 to about 18 carbon ring atoms. Specifically preferred carbocyclic aryl
groups inciude phenyl including 3-substituted phenyl, 2,5-substituted
phenyl, 2,3,5-substituted and 2,4,5-substituted phenyi, particularly
where the phanyl substituents are independently selected from the same
group as defined above for R3-R®; naphthyl including 1-naphthy! and 2-
naphthyl; biphenyi; phenanthryl; and anthracyl. Suitable aralkyl groups
of compounds of Formula | and Formula Il inciude single and muitiple
ring compounds, including muitiple ring compounds that contain
separate and/or fused aryl groups. Typical émﬁkym groups contain 1 to 3
separate or fused rings and from 6 to about 18 carbon ring atbms.
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Preferred aralkyl groups include benzyl and methylenenaphthyl (-CH,-
naphthyl).

Said substituted R, R', R?, R®, R* and R® groups of Formula | or
Farmula il {as well as substituted groups of Formulas la-ic and ila-lic as
specified below) may be substituted st one or more available positions
by one or more suitable groups such as, e.g., halogen such as flucro,
chloro, bromo gﬁd ﬁado;-:cygm; hydroxyi; nitro; azido; alkanoy! such as a
C,.s alkanoyl group such as"niéfaym and the like; carboxamido; alky! groups
including those groups having 1 to about 12 carbon atoms or from 1 to
about 8 carbon atoms and more preferably 1-3 carbon atoms; alkeny!
and alkyny! groups including groups having cne or more unsaturated
linkages and from 2 to about 12 carbon or from 2 to about 8 carbon
atoms; alkoxy groups having those having one or more oxvgen linkages
and from 1 to about 12 carbon atoms or 1 to about 6 carbon atoms;
aryloxy such as phenoxy; alkylthio groups including those moisties
having one or more thicather linkages and frem 1 to about 12 carbon
gtoms or from 1 to about 8 carbon atoms; and aminoalky! groups such
as groups having one or more N atoms and from 1 to about 12 carbon
atoms or from 1 to about 8 carbon atoms. '

it should be understood that alkoxy, alkylithio, alkylsulfinyi,
alkylsulfonyl and aminoalkyl substituent groups described above inciude
groups where a hetero atom is directly bonded to a ring system, such as
& carbocyclic aryl group or a heterocyclic group, as well as groups
where & hetero atom of the group is spaced from such ring system by
sn alkylene Mﬁnkage, e.g. of 1 to about 4 carbon stoms.

—, -
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Preferred phenyl ring substituents R®, R* and R® of Formulas | and
il {as well as phemy_ﬂ ring substituents of Formulas la-ic and lla-lic as
specified below} include halogen, particularly F, Ci and Br, hydroxyl,
azido, substituted or unsubstituted alky! inciuding halogenated alkyi,
substituted and unsubstituted alkoxy inciuding halogenated alkoxy, and
substituted and unsubstituted alkyithic. Typicaily preferred phenyl ring
substituents have 1 to 4 carbon atoms with methyl, ethyl, and propy!
including isopropyl being particularly preferred. Halogen-substituted
alky! and alkoxy groups are also particularly preferred including
fluoroalkyl having 1, 2, 3 or 4 carbon atoms such as triflucromethy! and
flucro-substituted alkoxy having 1, 2, 3 or 4 carbon stoms such as
triflucromethoxy {-OCF,). Methyithio {-SCH,) and ethyithic {-SCH,CH,)
are aiso particularly preferred phenyl ring substituents.

Preferred compounds of the invention include trisubstituted
compounds where one of the gusnidine substituents B, R' and R? of the
above defined Formulas (or the corresponding guanidine substituents of
Formulas la-ic and ila-lic as specified below) is hydrogen and the other
two substituents are other than hydrogen, more preferably whers R or
R! is heterscyelic aryl or carbocyclic aryl, still more preferably where R
is substituted or unsubstituted heterocyelic aryl or substituted or !
unsubstituted carbocyclic aryl and one of R* and R? is hydrogen and one
of R and R2 is substituted or unsubstituted alkyl. Also preferred are
N, N’ -disubstituted compounds, i.e. where one of R and R' of Formulas |
or !l {or the corresponding guanidine substituents of Formulas la-lc and
lis-llc) is hydrogen and R? is hydrogen, preferably where R is substituted
or unsubstituted heterocyclic aryl or substituted or unsubstituted
carbocyelic aryl and R* and R? are hydrogen. Also preferred are

*\\ii\ii i\*’m‘m
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N,N,N’,N‘-tetrasubstituted compounds, i.e. where each of R, R' and R*
substituents of Formulas | or Y {or the e@ffe_spcﬂdﬁng guenidine
substituents of Formulas ia-ic and lla-lic) is other than hydrogen,
praferably where R or R' is substituted or unsubstituted hetsrocyclic aryi
or substituted or unsubstituted carbocyclic aryl, more preferably where
R is substituted or unsubstituted heterocyclic aryi or substituted or
unsubstituted carbocyelic aryl and B' and R? are sach substituted or
unsubstituted alkyl. In any event, at least one of the substituents R and
R' of compounds of Formula | or Il generally will be other than

hydrogen.

Preferred R®, R* and R® alkyisulfinyi groups of compounds of
Eormula 0! (as well as phenyl ring alkyisulfinyl groups of compounds of
Formulas lle-llc as specified below) typically have one or mors sulfoxide
groups, more typically, one or two sulfoxide groups and from 1 to about
8 carbon atoms, more preferably ? to about € carbon atoms, even more

_ mefemb@y 1 to about 3 carbon atoms. Methylsulfiny! {-8{OC}CH,) and

ethylsuifiny! {(-S{0)CH,CH,) ere particulariy preferred R®, R* and R®
alkyisulfinyl groups. Preferred substituted alkyisuifinyl groups include
haloalkylsuilfiny! groups that contain one or more ¥, Cl, Br or | atoms,
preferably one or more f atoms, and preferably 1 to sbout 3 carbon
atomns, more preferably one or two carbon atoms. Specifically preferred
groups inciude flucromathylsulfinyl, particularly trifiucromethyisulfinyi (-
S@Oj@ﬁ}, and flucroethylsuifinyl such as 2-trifluorsathylsulfinyl {-
§{0)CH,CF,} and pentafluoroethylsuifinyl {-S{O)CF,CF,).

Preferred R®, R and R® alkylsulfony! ring substituents of
compounds of Farmula il {as well as phenyl ring alkylsulfony! groups of

is Sheet Has Been Rﬁlaced

|



10

20

28

compounds of Formulas lla-ilc as specified below) have one or more
sulfeno {SO,} groups, more typically one sulfono group, and from 1 to
about 8 carbon atoms, still more preferably 1 to about 6 carbon atoms,
even more prefarably 1 to about 3 carbon atoms. Methylsulfonyi (-
${0),CH,} and ethylsulfonyi {-S(0),CH,CH,} are particularly preferred R®
and R* sulfonoalkyl groups. Preferred substituted alkylsulfonyl groups
include haloaikylsulfonyl groups that contain cne or more F, Cl, Br or |
atoms, preferably one or more F atoms, and preferably 1 to about 3
carbon atoms, more preferably one or two carb@n atoms. Specifically
preferred groups include flucromethyisulfonyl, particularly
trifluoromethyisulfonyl {-S{0},CF,), and fluoroethyisuifonyl such as 2-
trifluoroethylsulfonyl {(-8{0),CH,CF;} and pentafiusrosthyisulfonyl (-
8{C},CE,CFs).

Particularly preferred R and R' groups inciude phenyl substituted
at least at the 2,5 ring positions. For example, preferred are the
‘ollowing compounds of Formula la:

ﬁ\ %H o
g3' N=C—N la
ﬂs')i‘@/

géﬂ

wherein R and R? are the same as defined sbove for Formula I; each R?,
Re, ®®, AY, RY, and R® substituent is independently selectad from the

" same group of substituents as defined above for R*-R® for Formula I: m

and n are sach independently an integer of from O to 3; and
pharmaceutically acceptable salts thereof. Preferred comp@uﬁds of

i This Sheet Has Been RTWM
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Formula la include those compounds where at least one of R and R%is
other than heterocyclic aryl or carbocyclic aryl, e.g. where at lsast cne
of R and R?is hydrogen or substituted or unsubstituted alkyl,
particularly, substituted or unsubstituted aikyl having 1, 2, 3 or 4 carbon
atoms. Preferred values of m and n of Formula la are O and 1.

Also preferred are compounds of Fermula ila, defined the same as
for Formula la above, but where each substituent, particularly the R?,
R*, B%, R, R*, and R® substituents, may be independently alkylsulfiny!
having from 1 to about 20 carbon stoms or alkylsulfonyl having from 1
to about 20 carbon atoms. Preferred compounds of Formula lla include
those compounds where at [east one of R and R?is other than
heterocyclic aromatic or carbocyelic aryl, e.g. where at least one of R
and R%is hydrogen or substituted or unsubsﬁmd alkyl, particularly,
substituted or unsubstituted alkyl having 1, 2, 3 or 4 carbon atoms.
lla are O and 1.

Preferrad values of m and n of Fermule

Further preferred compounds of Formula | include those
compounds where the value n equals 1, particularly where n equals 1
and the phenyl ring is substituted by a R® group st the 3- or 4-pasition,
i.e. the phenyi ring is 2,3,5-substituted or 2,4,5-substituted.

Such compounds of Formula Ii are also preferred, i.e. compounds
of Formula il where tﬁe valus n equals 1, particuiarly where n eguais 1
and the phenyl ring is substituted by a R® group at the 3- or 4-position,
i.e. the phenyl ring is 2,3,5-substituted or 2,4,5-substituted.
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Especisily preferred compounds of Formula | are those where n is
equal to zero (i.e., the 3, 4_and 6 positions of the phenyl ring are
hydrogen-substituted), specifically compeounds of the f@%@wﬁng Formula
ib:

b

where the groups R through R* are the same as specified above for
Formula {; and pharmaceutically acceptable salts thereof. Particularly
preferred compounds of Formule Ib include those compounds where R is
substituted or unsubstituted heterocylic aryl or substituted or |
unsubstituted carbocyclic aryl such as substituted or unsubstituted
phenyl or napthyl and where at least one of R' and R? is other than
heterocyclic aryl or carbocyelic aryl, e.g. where at ieast one of R' and R?
is hydrogen or substituted or unsubstituted alky!, particularly substituted
or unsubstituted alkyl having 1, 2, 3 or 4 carbon atoms.

Also preferred are compounds of Formuila b, defined the same as
for Formutla 1b above, but where each substituent, particularly the R®
and R* substituents, may be independently aikylsulfiny! having from 1 to
gbout 20 carbon atoms or alkylsuifeny! having from 1 to about 20
carbon stoms. Particularly preferred compounds of Formula lib include
those compounds where R is substituted or unsubstituted heterocylic
ary! or substituted or unsubstituted carbocyeclic ary! such as substituted
or unsubstituted phenyi or napthyl and where at least one of R' and R?

~ ———
———

- This Sheet i,

W



20

285

«37-

is other than heterocyclic ary! or carbocyclic aryl, s.g. where at least
one of R' and R? is hydrogen or substituted or unsubstituted aikyl,
particularly substituted or unsubstituted alkyl having 1, 2, 3 or 4 carbon

gtoms.

A still further group of preferred compounds of the invention
have, in addition tc a 2,5-substituted phenyl moiety, at lsast cne
guanidine substituent (i.e., R, R' or R? of Formulas | or (i) that is a
pheny! group substituted at the 3-position, preferably without
substitution at other ring positions. Particularly preferred are N-{3-
substituted phenyl}-N'-{2,5-disubstituted phenyllguanidines of the
following Formula le:

le

wherein R and R? ars the same as defined above for Formula i; each RY,

_ R*, R¥ and R¥ substituent is independantly selected from the same

group of substituents as definad above for R®, R* and R® for Formula §;
and n is an integer of from O to 3; and pharmaceutically salts of said
compounds. Preferred compounds of Formula le include those
compounds where at least one of R and R*is other than heterocyclic aryl
or carbocyclic aryl, e.g. where at laast cne of R and R?is hvdf@gen or
substituted or unsubstituted alkyi, particularly substituted or

N e
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unsubstituted alkyl having 1 to about 4 carbon atoms. Especially

| preferred are compounds @#_ Formula Ic ars those where one of R and R?

is hydrogen and the other is substituted or unsubstituted alkyl having 1,
2, 3 or 4 carbon atoms, mors preferably where R is methyl, ethyl or
propyl and R? is hydrogen. Preferred values of n of Formula ic are O and

1.

Also preferred are compounds of Formula lic, defined the same as
for Formula ic above, but where sach substituent, particularly the RY,
R, R® and R¥ substituents, alsc may be independently alkylsulfinyi
having from 1 to about 20 carbon atoms or alkyisuifonyl having from 1
to about 20 carbon stoms. Preferred compounds of Formula lic include
those compounds where st [east one of R and R?is other than
heterocyclic aryl or carbocyelic aryi, e.g. where at least one of R and R?
is hydrogen or substituted or unsubstituted alkyi, particularly substituted
or unsubstituted alky! having 1, 2 , 3 or 4 carbon atoms. Especially
preferred are compounds of Formula lic are those where one of R and R?
is hydrogen and the other is substituted or unsubstituted atkyl having 1
to about 4 carbon atoms, morse preferably where R is methyl, ethyi or
propyi and R? is hydrogen. Preferred values of n of Formula ilc are 0

and 1.

Preferred compounds of ?@rmu!&s I and I} exhibit high affinity to
the PCP receptor. For at lsast some therapsutic applications, use of
compounds of Formulas | or li that exhibit high affinity to both the PCP
receptor and the sigma receptor may be preferred. While not wishing to
be bound by theory, it is thought that an agent that has high a:ﬁiﬁitv to |
both the PCP and sigma recsptors can provide seffective therapy for the
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indications mentioned above without the risk of vacuolar injury as
exhibited by some prior NMDA receptor antagonists. See, e.g., Olney et
al., Science, 244:1360-1364 (1888).

Without wishing to be bound by theory, compounds cf the
invention that contain an alkyisuifinyl and/or alkyisulfony! group, may
be, in effect, "pro-drugs” wherein after administration of the compound
to a subject the suifinyl or sulfonyl group{s) are mstabolized {reduced) in
vivo to the corresponding sulfide moiety. In particular, compounds of
the invention that have an aryl substituent that is ring-substituted by
one or more alkyisulfinyi and/or alkylsulfonyl group(s) may be sffective
pro-drugs. Thus, praferred compounds of Formula Il include those

containing a carbocyclic or hetarocyclic group, such as a naphthyl or
pheny! group, substituted by one or mors aﬂlkymsuﬂﬁnyi or alkylsulfony!
groups having from 1 to about 4 carbon atoms.

Specifically preferred compounds of the pressnt invention include:
Nadaethvmphenyﬂsw,w"«dimmyﬂeN’etz,Sedﬁchﬁcmphenvwguamﬁdine;
N-{3-ethyiphenyl)-N-methyl-N’-{2,5-dichiorophenyljguanidine;
N-{3-sthylphenyl}-N’-{2,5-dichlorophenyl}-N’-methylguanidine;
N-{3-ethylphenyl}-N’-{2,5-dichlorophenyl)guanidine;
N-{3-ethyiphenyl}-N-methyl-N’-(2, 5-dibromophenyliguenidine;
N-{3-ethyiphenyi}-N’'-(2,5-dibromophenyi}-N’-methylguanidine;
N-{3-ethylphenyl)-N’-{2,5-dibromeophenyl)guanidine;
N-{3-sthylphenyl}-N-methyl-N’-{2-chlorc-5-
trifluromethylphenyliguanidine;
Ne@geethyilpheny)»M'a{Zechm@rcaSetﬂ‘lﬂuammethyﬂphen\mguanﬁdﬁng:

—

T
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N-{3-ethylphenyl}-N,N’-dimethyl-N’-{2-bromo-5-
triflucromethylphenyllguanidine;
N-{3-ethylphenyl)-N-methyl-N'-{2-broms-5-
trifluromethylphenyliguanidine;
N-{3-athylphenyl}-N’-{2-bromo-B-triflucremethyiphenyliguanidine;

N-{3-ethyiphenyl)-N-methyl-N’-{2-fluoro-B-trifluromethyighenyllguanidine;

N-{3-ethyiphenyl}-N'-{2-fluoro-5-trifluoromethyiphenyliguanidine;
N-{3-ethylphenyll-N,N’-dimethyl-N’-{2-chloro-8E-ethyiphenyllguanidine;
N-{3-ethylphenyl}-N-methyl-N’-{2-chlcro-5-ethyiphenyliguanidine;
N-{3-ethylphenyi)-N’-{2-chlore-5-ethyiphenyliguanidine;
N-{3-ethyiphenyl}-N,N’-dimethyl-N’-{2-brome-5-sthylphenyllguanidine;
N-{3-ethyiphenyl)-N-rmethyl-N’-{2-brome-5-sthylphenyilguanidine;
N-{3-ethyiphenyl}-N’-(2-bromo-E-ethylphenyliguanidine;
N-{3-ethylphenyl}-N,N’-dimethyl-N’-{2-fluoro-5-ethyighenyllguanidine;
N-{3-ethylphenyl)-N-methyl-N’-{2-fluore-5-ethylphenyl)guanidine;
N-{3-ethyiphenyi}-N’-{2-flucro-B-sthylphenyilguanidine;
N-{3-ethyiphenyl}-N,N’-dimsthyl-N’-(2-chiors-5-methyiphenyi); .
N-{3-ethyiphenyl}-N-methyl-N’-{2-chicro-5-methylphenyllguanidine;
N-{3-ethylphenyl}-N’-{2-chiors-5-ethyiphenyl}guanidine;
N-{3-ethyighenyl)-N’'-{2-chloro-5-methyiphenyliguanidine;
N-{3-ethylphenyl}-N-methyl-N’-{2-chicre-§-methyithiciguanidine;
N-{3-sthylphenyl)-N’-{2-chlore-E-methylthiclguanidine;

Ne@ 1 -naphthyl}-N’'-{2-bromo-8-athyiphenyllguanidine;

N-{ 1-naphthyl-N’-{2-flucro-§-ethyiphenyllguanidine;
N-{1-naphthyi)-N’-{2,5-dichiorophsnyl)guanidine;

N-{1 emphthyﬂ)eﬂ'eﬁzef luore-5-methyiphenyl)guanidine;
NeﬂS»amyﬂpheﬁvﬂ)ewemamwaweﬁ2 4 Samchm@mphenymzguamdm.
N-{3-ethyiphenyl}-N'-{2,4 Eemchﬂcmpheny Jguanidine;

“i?mmf i?\?\“ “W
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N-{3-ethylphenyl)-N-methyl-N’'-{2,3,5-trichlorophenyliguanidine;
N-{3-ethyiphenyl)-N'-{2, 3,5-trichlerophenyl)guanidine;
N-{1-naphthyl}-N’-(2,4, Eatrichﬂer@gihenyﬂzguanﬁdine;
N-{1-naphthyl}-N'-{2,3,5-trichlorophenyllguanidine;
N-{1-naphthyl}-N’-{ Z,Sadichmompheny!}N'emethymguamdﬁns;

N-{ 1 -naphthyl}-N’-(2-chioro-5-methylphenyliguanidine;
N-{1-naphthvl}-N’-{2, 5-dimethyiphenyliguanidine;
N-{1-naphthyl)-N'-{2,5-dibromophenyl)guanidine;
N-{1-naphthyl}-N’-{2-chloro-5-methylphenyl}-N’-methyiguanidine;
N-{{-naphthyl}-N’-{2-8-dimethylphenyl)-N’-methyliguanidine;

N-{ 1-naphthyl}-N’-{2, 5-dibromophenyl}-N-methylguanidine;

N-{ 1-naphthyi}-N’-{2,5-dibromophenyl)-N'-methylguanidine;
N-{1-naphthyl)-N’-{2-chicro-5-thiomethyiphenvi}guanidine;
N-{1-naphthyl}-N’-{ 2ﬂvw@msSstrmuemmethyﬂphenm guanidine;

N-{ 1-naphthyl)-N’-{2-chloro-5-triflucromethylphenyliguanidine;

N-{ 1-naphthyi}-N’-{2-bromo-5-trifluoromathylphenyllguanidine;
N-{1-naphthyl)-N’'-{2-thiemethyi-B-triflucromethylphenyllguanidine;
N-{1-naphthyl}-N’-{2-msthoxy-5-methyiphenyllguanidine;
N-{1-naphthyi}-N’-(2-chloro-5-ethylphenyllguanidine;

N-{ 1 -naphthyl)-N'-{2-chloro-5-ethyiphenyl}-N’-methyiguanidine;

N-{ 1-naphthyl}-N’-methyi-N’-{2-chlorc-8-thiomethyiphenyllguanidine;
N-{8-quineliny!}-N’-{2-chlore-5-methyiphenylguanidine;
N-{8-quinolinyl}-N’-{2-chioro-5-athyiphenyliguanidine;
N-{8-quinolinyl}-N’-methyl-{2-chloro-B-athyiphenyliguanidine;
N-{3-methyithiophenyl}-N-methyl-N’-{2-chlore-5-
methyithiophenyl)guanidine;
N-{3-methylthiophenyi}-N’-methyl-N’-(2-chioro-5-

methyithiophenyllguanidine;

This Sheet Has Been Rcﬂ aced
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N-{3-methylthiophenyl}-N’-{2-chloro-5-methylthiophenyi)guanidine;
N-(3-methyithiophenyl}-N-methyi-N’'-{2-chlore-8-ethyiphenyliguanidine;
N-=(3-=me€hyﬂthﬁ@phenvﬂ)sN'emethyﬂN'e{Zvchtom%»ethylphenywguanidine;
N-{3-msthyithicphenyl)-N’-{2-chiorc-5-ethyiphenyilguanidine;
N-{3-methyithiophenyi}-N-methyl-N'-{2-bromo-8-sthylphenyl)guanidine;
N-{3-methylthiophenyl}-N’-methyi-N'-{2-bromo-5-ethylphenyllguanidine;
N-{3-methylthiophenvl)-N’-{2-bromo-§-ethylphenyllguanidine;
N-{3-methyithiophenyl-N-methyl-N’-(2, -dichlerophenyllguanidine;
N-{3-methyithiophenyl-N’'-methyi-N’'-{2, 5-dichlorophenyl)guanidine;
N-{3-methyithiophenyl-N’'-{2,B-dichiorophenyliguanidins;
N-{3-methyithicphenyl}-N-methyl-N’-(2,5-dibromophenyliguanidine;
N-{3-methyithiophenyl}-N'-methyi-N’'-{2,5-dibromophenyl)guanidine;
N-{3-methylthiopheny!}-N'-{2,5-dibromophenyliguanidine;

N-{ 3-triflusromethyiphenyl}-N-methyl-N'-{2-chioro-8-
methylthiophenyliguanidine;
N-{3-trifluoromethyiphenyl)-N’-methyi-N’-{2-chlore-5-
msthyfthiophenyl)guanidine;
N-{3-triflucromethylphenyl}-N’-(2-chiore-B-methylthiophenyliguanidine;
N-{3-trifluoromethyiphenyl)-N-methyl-N’'-{2-chlorc-5-
ethylphenyllguanidine; '
N-{3-trifluoromethyiphenyl}-N’-methyl-N’-{2-chloro-5-
ethylphenyl)guanidine;
N-{3-triflucromethylphenyl}-N’-{2-chloro-5-ethyiphenyliguanidine;
N-{3-trifiuoromethyiphenyl}-N-methyl-N’-{2-bromo-&-
ethylphenyliguanidine;
N-{3-trifluoromethylphenyl)-N’-methy!-N’-{2-bromg-5-
ethylphenyl)guanidine;
N-{3-triflucromethylphenyl}-N’-{2-brome-5-ethyiphenyllguanidine;

"
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N-{3-trifluoromethyliphenyl)-N-methyl-N'-{2,5-dichlorophenyl)guanidine;
N-{3-trifiucromethylphenyl)-N’-methyl-N’-{2, B-dichlorophenyl}guanidine;
N-{3-trifluoromethylphenyl}-N’-{2,5-dichlorephenyliguanidine;
N-{3-trifluoromethyiphenyl}-N-methyl-N’-{2,5-dibromophenyl)guanidine;
N-{3-trifluoromethyiphenyl)-N’-methyl-N’-(2, 5-dibromophenyl)guanidine;
N-{3-trifluoromethylphenyl}-N°-{2,5-dibromophenyl)guanidine;
i-{3-ethyiphenyl}-N-methyi-N’-{2-bromo-8-methylithiophenyllguanidine;
N-{3-ethylphenyl}-N’-methyl-N’-{2-bromo-8-methyithiophenyl}guanidine;
N-{3-ethylphenyl)-N’-{2-bromo-5-methvithiophenyl}guanidine;
N-{3-methylthiophenyl)-N-methyi-N'-{2-bromeo-B-
methylthiophenyl)guanidine;
N-{3-methyithiophenyl}-N’-methyl-N’-{2-bromo-8-
methylthiophenyl}guanidine;
N-{3-methyithiophenyl)-N’-{2-bromo-5-methylthiophenviiguanidine;
N-{3-methylthicphenyl}-N-methyl-N’-{2-bromo-6-ethyiphenyllguanidine;
N-{3-methyithiophenyl)-N’-methyl-N’-{2-bromo-5-ethylphenyl}guanidine;
N-{3-methylthiophenyl)-N'-{2-bromo-B-sthylphenyllguanidine;
N-{3-trifluoromethyiphenyl}-N-methyl-N’-(2-bromo-5-
methyithiophenyllguanidine;
N-{3-triflusromethylphenyl)-N’-methyl-N’'-{2-bromo-5-
methylthiophenyllguanidine;
N-{3-triflucromethylphenyl)-N’-{2-brome-5-methylthiophenyliguanidine;
N-{3-bromophenyi}-N-methyl-N’-{2-chloro-5-methyithiophenyllguanidine;
N-{3-bromophenyl)-N’-methyl-N’-{2-chloro-5-methylithiophenyllguanidine;
N-{3-bromophenyl}-N’'-{2-chloro-5-methylithiophenyllguanidine;
N-{3-trifluoromethoxyphenyl)-N-methyl-N’-{2, §=dmbmmophenvﬂ}guamdme,
N-{3-trifluoromethoxyphenyl )aN'emathymsN' (2,5~

dibromophenyliguanidine;
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N-{3-trifiuoromethoxyphenyl}-N’-{2, 5-dibromophenyijguanidine;
N-{3-trifluoromethoxyphenyl}-N-methyl-N°’-{2-bromo-5-
ethylphenyllguanidine; _ .

N-{ 3=-tﬂﬂuor@methoxyphemy%N’emethvﬁaN'sﬁzebmmawss
ethyiphenyliguanidine;
N-{3-trifiuoromathoxyphenyi}-N’-{2-bromo-5-ethyiphenyllguanidine;
N-({3-methylsulfonylphenyl}-N-methyl-N’-(2, 5-dibromophenyl) guanidine;
Na@SEmet;hyﬁsqu@nyﬂphenyﬂ?ﬂw'emethyﬁeN’ﬁfz.Sedibmm@phenvﬂI'guanidina;
N-{3-methylsulfonylphenyl}-N’-{2, B-dibromophenyl)guanidine;
N-{3-methylsulfinyiphenyl)-N-methyl-N’-(2,8-dibromophenyilguanidine;
N-{3-methylsulfinyliphenyl)-N’-methyl-N’-{2,5-dibromophenyi)guanidine;
N-{3-methylsulfinylphenyl}-N’-{2, B-dibromephenyi}guanidine;
N-{3-iodophenyl}-N-methyl-N’-{2-chlora-5-methylthiophenyliguanidine;
N-{3-iodophenyl}-N’-methyl-N’-{2-chlors-B-methyithiophenyl)guanidine;
N-{3-iodophenyl}-N’-{2-chlors-5-methyithisphenyllguanidine;
N-{3-iodophenyl}-N-methyl-N’-{2-chioro-5-ethylphenyllguanidine;
N-{3-iodophenyll-N'-methyl-N'-{2-chloro-5-ethyiphenvi)guanidine;
N-{3-iodophenyl)-N’-{2-chloro-5-ethylphenyljguanidine;
N-{3-ethylphenyl)-N’'-{2-chiorc-B-ethyithiophenyllguanidine;
N-{3-ethyiphenyll-N-msathyl-N’-{2-chioro-5-ethyithiophenyl)guanidine;
N-{3-sthylphenyl)-N’-methyl-N’-{2-chloro-B-ethylthiophenyliguanidine;
N-{3-sthyiphenyl}-N,N’-dimethyl-N’-{2-chlore-§-
ethyithiophenyl)guanidine;
N-{3-ethylphenyl)-N’-{2-bromo-B-sthylthiophenyllguanidine;
N-{3-egthylpheny!}-N-methy!-N’-{2-broma-8-ethylthiophenyl}guanidine;
N-{3-ethyiphenyl)-N'-methyl-N'-{2-bromo-B-ethylthiophenyliguanidine;
N-{3-ethylphenyl)-N,N’-dimathyl-N‘-(2-bromo-5-
sthyithiophenyl)guanidine;
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N-{3-methyithiophenyl)-N'-{2-chioro-5-ethyithiophenyliguanidine;

N-{3-methyithiophenyi)-N-methyl-N’-{2-chloro-8-
sthylithiophenyl)guanidine;
N-{3-methylthiophenyl}-N’'-methyl-N’-{2-chloro-5-
ethylthiophenyllguanidine;

N-{3-mesthylthiophenyl)-N,N’-dimethyl-N’-{2-chlorc-5-

ethylithiophenyliguanidine;

N-{3-methyithiophenyl)-N'~{2-brome-5-ethylthiophenyliguanidine;

N-{3-mesthylthiophenyl}-N-methyl-N’-{2-bromo-B-
ethylthiophenyl)guanidine;
N-{3-methylthiophenyl)-N’-methyl-N’-{2-bromec-5-
sthylthiophenyliguanidine;

N-{3-methylthiophenyl)-N,N’-dimethyi-N’-{2-bromo-5-

ethylithiophenyllguanidine;

N-{3-trifluocromethyliphenyl}-N’-{2-chioro-5-ethylthiophenyilguanidine;
N-13-triflucromethylphenyl}-N-methyl-N’-{2-chioro-5-

ethylthiophenyllguanidine;

N-{3-trifluoromethylphenyl}-N’-methyl-N°’-{2-chloro-5-

- ethylthiophenyllguanidine;

N-{3-trifluoromethylphenyl}-N,N’-dimethyl-N’-{2-chloro-5-

ethyithiophenyliguanidine;

N-{3-triflucromethyiphenyl}-N’-{2-bromo-5-ethylthiophenyliguanidine;
N-{3-triflucromethylphenyl)-N-methyl-N’'-{2-bromo-85-

sthyithiophenyllguanidine;

N-{3-triflucromethyiphenyl)-N’-methyl-N’-{2-bromo-5-

ethylthiophenyliguanidine;

N-{3-triflucromethylphenyi}-N,N’-dimethyi-N’-{2-bromo-5-

ethyithiophenyl)lguanidine;
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N-{3-sthyiphenyl}-N’-{2-chloro-5-trifiuoromsthyithiophenvl)guanidine;
N-{3-ethylphenyi}-N-methyl-N’-{2-chioro-5-
trifiuoromethylthiophenyilguanidine;
N=(3=emyﬂphenyuaw=mettheN'emechm@mSa
trifiucromethylthiophenyllguanidine;
N-{3-ethylphenyl}-N,N’-dimethyl-N’-{2-chloro-5-trifluoromathyl
thiophenyllguanidine;
N-{3-ethylphenyl}-N’-{2-bromo-8-trifluorsmethylithicphenyi)guanidine;
N-{3-ethylphenyl)-N-methyl-N’-{2-bromo-5-trifiuoromethyt
thiophenyl)guanidine;

N-{3-ethyiphenyl}-N’-methyl-N'-{ 2-bromo-E-triflucromethy!
thiophenyi}guanidine;
Nams-ethymphenvﬂmﬂ,N’edﬁmethyﬁsw’eizebmm@eSetﬁﬂuammethyﬂl
thiophenyllguanidine;
N-{3-methyithiophenyl}-N’-{2-chioro-B-triflucromethy!
thiophenyllguanidine; -
N-{3-methyithiophenyl}-N-methyl-N’'-{2-chloro-5-trifluocromethyl
thiophenyllguanidine;
N-{3-methyithiophenyl}-N’-methyl-N’-{2-chloro-5-triflusromethyl!
thiophenyliguanidine; |
N-{3-methylthiophenyl}-N,N’-dimethyl-N’-{2-chloro-8-trifluoromethyl
thiophenyl)guanidine;
N-{3-methylthiophenyl}-N’-{2-bromo-B-trifluoromethyl
thicphenyiiguanidine;
N-{3-methyithiophenyl}-N-methyl-N’-{2-bromo-5-triflucremethyl
thiephenyliguanidine;
N«-@gamethytmopheﬂyﬂ)-=N'nmamyﬂaw'aﬁzebmmo%»mﬂu@mmethyﬂ
thiophenylilguanidine;
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N-{3-methyithiophenyl}-N,N’-dimethyl-N’-{2-bromeo-B-triflucromethyl
thiophenyilguanidine; _
N-{3-trifluoromethylphenyi)-N’-{2-chioro-5-trifluoromethyl
thiophenyllguanidine; |
N-{3-triflucromethyiphenyl)-N-methyl-N’-{2-chioro-8-triflucromethyl
thisphenyllguanidine;
N-{3-trifluoromethylpheanyl)-N’-methyi-N’-{2-chloro-5-triflucromethyl
thiophenyllguanidine;
N-{3-trifluoromethyiphenyl)-N,N’-dimethyi-N’-{2-chicro-B-triflusromethyl
thiophenyl}guanidine;
N-{3-trifluoromethyiphenyi}-N’-{2-bromo-5-triflucromethyl
thiophenvyliguanidine;
N-{3-triflucromethylphenyl}-N-methyi-N'-{2-bromo-5-triflucromethyl
thiophenyljguanidine; '
N-{3-triflusromsthylphenyl}-N’-methyl-N’-{2-bromo-8-trifiuoromethy!
thiophenyljguanidine;
N-{3-triflusromethyiphenyl)-N,N’-dimethyl-N’-{2-bromo-B-triflucromethy!
thiophenyllguanidine;

N-{ t-naphthyi}-N’'-{2-chloro-8-methylithiophenyllguanidine;
N-(1-naphthyl}-N’-(2-iodo-5-methylithiophenyl)guanidine;

N-{ 1-naphthyl}-N’-{2-bromo-8-methyithiophenyljguanidine;

and pharmaceutically acceptable saits of said compounds.

Also specifically preferred sre compounds specifically identified
above and having one or more additionel guanidine substituents (i.e., R,
R! or R? substituents of Formuias ! or li} that are other than hydrogen,
particularly one or more additional substituents that are substituted or
unsubstituted alkyl, especially unsubstituted methyl, ethyl, propyl, butyl,
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pentyl or hexyl, mere preferably unsubstituted methyl, ethy! or propyl.
For example, tetra-substituted compounds are particularly preferred such
as di-alkyl-, di-aryl-substituted compounds such as N-{3-ethyiphenyl)-
N,N’-dimethyl-N’-(2,5-dibromophenyl}guanidine, N-{3-sthylphenyl}-N,N’-
dimathyl-N’-{2-chloro-B-trifiuromethyiphenyllguanidins, and the like.

In a further aspect, the invention provides compounds of Formula
i’, which Formusla II’ is defined the sams as Formula |l above but where
sach of the substituents R?, R® and each R® also may be independently
nitro, cyano, substituted or unsubstituted alkanoyl or substituted or
unsubstituted carboxyi. Suitable and preferred substituents of
compounds of Formula |} as disclosed hersin are slsc suitable and
preferred substituents of Formula Il’. Suitable alkanoyl groups of
Formula 1I° have 1 to about 8 carbon atoms, more preferably 1 to about _
4 carbon atoms. Acyl is a particularly suiteble alkanoyl group. Carboxyl
groups of Formula II’ include acid and ester groups of the formuia
-{CH,),CO0Y where n is an integer equal to O to sbout 8, more
preferably 1, 2, 3 or 4, and Y is hydrogen or substituted or
unsubstituted alkyl, preferably have 1 tc about 8 carbon atoms, or 1 to
about 3 carbon atoms. Compounds of Formula !I’ can be prepared as
disclosed herein for synthesis of compounds of Formulas | and Il. The
invention also includes use of compounds of Formuia i’ for the methods
of treatment disclosed herein, in the same manner as described for

Formuias | and il.

Compounds of Formulas | and il cen be readily prepared by the
reaction of an amine, typically an amine salt such as an amine _
hydrochloride, with a preformed alkyl or aryl cyanamide {see S.R. Safer,

"
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et al., J. Org. Chem., 13:924 (1948}) or the corresponding N-
substituted alkyl or aryl cyanamide. This is a particulariy suitable
method for producing N,N’-diaryl-N’-alkyl guanidines in which the
substituents are not identical. For a synthesis of asymmetrical
guanidines, see G.J. Durant, et al., J. Med. Chem., 28:1414 {1985),
and C.A. Maryanoff, et al., J. Org. Chem., §1:1882 (1988),
incorporated by reference hersin. For additional discussion of guanidine
synthesis, see PCT application WO 81/12797 and U.S. Patents Nos.
5,093,625, 5,262,568 and 5,265,568, all incorporated by refsrence
herein. Ses also H.W.J. Cressman, Org. Syn. Coll., 3:808-608 {1955);
M.P. Kavanaugh, et al., Proc. Natl. Aced. Sci, USA, 85:2844-2848
(1988); and E. Weber, et al., Proc. Mati, Acad, Sci. USA, 83:8784-8788
{1888), all incorporated hersin by reference.

More particularly, compounds of Fermulas | and [] can be prepared
suitably by reaction of an appropriate amine salt such an amine
hydrochioride with a slight molar excess {e.g., ca. 1.1 molar equivalent)
of & substituted cyanamide in a suitable solvent such as toluene or
chlorobenzene under an inert atmosphere such ag argon or nitrogen.

The reaction solution is then heated from about 110° to 120°C for 2 to
about 18 hours until reaction completion, e.g. as indicated by thin {ayer
chromatography. The reaction solution is then cooled te room
temperature, and then preferably diiuted with a sclvent such as sbsolute
alcohol. The solvent is then removed under reduced pressure to provide
the desired substituted guanidine. The crude product then can be
purified by recrystallization and/or flash chromatography, .g. by elution
on sifica gel (60-200 mesh, 50x wiw) with 5-25% methanol in ethyil
acetate. Suitable recrystallization solvents include an ethanol/ethyi

eet Has Been Reﬁaced
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acetate mixture or an ethanol/ether mixture. The cyanamide and amine
reagents with appropriate substituents {i.e., R, R', R? and R3 R4 R®-
substituted phenyl substituents), are commercially available or can be
readily prepared by known procedures. For example, the cyanamide
starting material cen be synthesized from the correspondingly
substituted amine by treatment with evanogen bromide {BrCN) in
suitable solvent such as dry ethyl ether. The amine hydrochicride can
be obtained by treatment of an appropriate amine with an excess of
HCl. For sxampls, a 2,5-substituted aniiine hydrochloride salt can be
prepared by adding methanolic HCI to a cooled sciution of the
substituted aniline and then stirring at room temperature for about 30
minutes. An alkylsulfinyl-substituted or alkylsulfonyl-substituted
reagent, that can provide correspondingly substituted compounds of the
invention as described above, can be provided by oxidation {e.g., H,0,)
of alkyithio-substituted reagents. Ses, for instance, Example 5 which

follows.

As discussed above, the present invention includes methods for
treating or preventing certain neurclogical disorders, including the
consequences of stroke or traumatic brain injury, epilepsy or
neurodegenerative diseases comprising the administration of an sffective
amount of one or more guanidines of Formulas | or Ii to a subject

mm:mcﬁudmg a mammal, particularly 8 human, in need of such treatment. In
particular, the invention provides methods for treatment and/or
prophylaxis of nerve cell death resulting e.g. from hypoxia,
hypoglycemia, brain or spinal cord ischemia, brain or spinal cord trauma,
stroke, heart attack or drowning. Typical candidates for treatment’
include e.g. heart attack, stmake, brain or spinal cord injury patients,
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patients undergoing major surgery such as heart surgery where brain
ischemia is a potential complication and patients such as divers suffering
from decompression sickness due to gas emboli in the blood stream.

In particular, the invention provides methods for treatment which
comprise administration of one or more compounds of the invention to a
patient that is undergoing surgery or other procedure where brain or
spinal cord ischernia is a potential risk. For example, carctid
endarterectomy is a surgical procedure empioved to correct
atherosclerosis of the carotid arteriss. Major risks associated with the
procedurs include intraoperative embolization and the danger of
hypertensicn in the brain following increased cerebral blood flow, which
may resuit in ansurism or hemorrhage. Thus, an effective amount of
one or more compounds of the present invention could be administered
pre-operatively or peri-operatively to reduce such risks associated with

carotid endartersctomy.

The present invention further includes methods for prophylaxis
against neurological deficits resuiting from coronary artery bypass grafts
and aortic valve replacement surgery. Those methods will comprise
administering to a patient undergoing such surgical procedures an
effective amount of one or more compounds of the invention, typically

either pre-operatively or peri-operatively.

The present invention also provides methods for prophylaxis
against neurological injury for patients undergoing myocardial infarction,
g procedure that can result in ischemic insult to the patient. Such
methods will comprise administering to a patient undergoing such

. R

"
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surgical procedure an effective amount of one or more compounds of
the invention, typically either pre-operatively or peri-operatively.

Also provided are methods for treating or preventing neuropathic
pain such as may experienced by cancer patients, persons having
diabetes, amputees and other persons who may experience neuropathic
pain. These methods for treatment comprise administration of an
effective amount of one or more compounds of Formulas | or il to a

patient in need of such treatment.

Further provided are methods of ameliorating the neurotoxic
effect induced by glutamate interacting with the NMDA receptor of
nerve cell, comprising administering to a subject, such as a mammali,
particularly a human, exhibiting symptoms of or susceptible to such
neurotoxic effect, one or more compounds of Formuias | or Il in an
amount effective to ameliorate the neurctoxic effect.

This invention also provides methods of inhibiting NMDA
receptor-ion channel reiated nesurotoxicity comprising administering to
subject in need thereof such as a8 mammal, particularly @ human, one or
more compounds of Formulas | or Il in an amount effective to inhibit or

prevent the neursctoxicity.

The invention further provides 8 method of treating Korsakoeff's
disease, a chronic alccholism-induced condition, comprising
administering to a subject including a mammal, particularly a human,
cne or more compounds of Formula | or Formula If in an amount
effective to treat the disesase. Pretreatment of animais with the NMDA
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antagonist MK-801 {Merck Index, monograph 3392, 11th ed., 1988}
markedly attenuates the extent of cell loss, hemorrhages and amino acid
changes in a rat model of Korsakoff's disease. See P.J. Langlais, et al.,
Soc. Neurosci. Abstr., 14:774 (1988). Therefore, compounds of the
present invention have utility for the attenuation of cell loss,
hemorrhages and amino acid changes associated with Korsakoff's

dissase.

The invention also provides methods for determining binding
activity of compounds of the invention, e.g. binding activity to NMDA
receptors, as well as in vitro and in vivo binding activity diagnostic
methods using one or more radiciabelled compounds of Formuia | or
Formuila Ui, e.g., @ compound of the invention that is labeled with 125,
tritium, 3P, %*Te, or the like, preferably **%l. For mstama, a compound
of the invention having a pheny! substitusnt that is ring substituted with
one or more '2%] groups can be administered to @ mammal and the
subject then scanned for binding of the compound to NMDA receptors.
Specifically, single photon emission computed temography {"SPECT™)
can be employed to detect such binding. Such an analysis of the
mammal could e.g. aid in the diagnosis and treatment of acute cerebral

ischemia.

Accordingly, the invention includes compounds of Formuia | or il
that contain a radiolabel such as "%, tritium, 32P, *¥Tc, or the like,
preferably ***i. Such radiolabelled compounds can be suitably preparad
by proecedures known in the synthesis art. For example, a compound of
the invention having an aromatic group, such as phenyl, that has a
bromeo or chloro ring substituent can be employed in an exchange
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labeling reaction to provide the corresponding compound having an 28|

ring substituent.

Certain pharmacological activity of compounds of Formulas | and
il can be determined by, e.g., @ method invoiving: {a) determining the
binding affinity with respect to the PCP receptor by competitive
displacement of tritiated MK-801; (b} in vitro cytotoxicity studies
messuring the ability of the compound to prevent nerve cell death
caused by exposure to glutamate; and (¢} determination of in vivo
neurcprotective ability using anima! models.

Evaluation of the binding activity of compounds of Foermulas | and
it with respect to the PCP receptor is suitably performed using
radicligand binding assays. The compounds are tested to determine
their ability to displace tritiated MK-801 which is used to labet PCP
receptors. Evaluating the competitive displacement binding data, the
preferred compounds are those which exhibit a high affinity {i.e., low
ICyp valus) for the PCP receptors. Under such PCP binding activity
studies, an iCy, valus of at most about 1 pM, preferably st most about
0.8 uM, indicates a high binding affinity.

As discussed above, under sigma binding studias an [Cy value of
less than 1 uM indicates a hﬁgh binding affinity of 2 compound tc the
sigma receptor. The sigma receptor binding assay, preferably against
34-DTG, may be performed as disclosed by E. Weber, st al., Proc. Natl.
Acad. Sci {USA), 83:8784-8788 (19886), which is incorporated by

refersnce herein.

This Shest Has Been Reﬁaced ,
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Compounds of Formulas | and |l may be used in therapy in
conjunction with other medicaments. For example, for treatment of a
stroke victim, one or more compounds of Formulas | or || may be
suitably administered together with a pharmaceutical targeted for
interaction in the blood clotting mechanism such as streptokinass, tPA,

urokinase and other agents that lyse clots.

As discussed abovs, preferred guanidines of Formuias | and I
exhibit high affinity for the PCP receptor. Thus, in addition to the
tregtment of neurcdegeneration and related conditions discussed above,
the guanidines of the present invention may aiso be used as a
pharmacsiogical tool in an animal model for the screening of potential

PCP receptor ligands.

The compounds of this invention can be administered intranasally,
orally or by injection, e.g., intramuscular, intraperitoneal, subcutanecus

or intravencus injection, or by transdermal, intraccular or enteral means.

The optimal dose can be determined by conventional means.

Guanidines of the present invention are suitably administered to a
subject in the protonated and water-sciuble form, e.g., as a
pharmaceutically acceptable sait of an crganic or inorganic acid, e.g.,
hydrochloride, sulfate, hemi-sulfate, phosphate, nitrate, acetate, oxalate,

citrate, maleats, etc.

The compounds of this invention can be employed, either alone or
in combination with one or more cther therapeutic agents as discussed
sbove, as & pharmaceutical composition in mixture with conventional

sxciplent, i.e., pharmaceutically acceptable organic or inorganic carrier

——
—_—
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substances suitable for parentersi, enteral or intranasal application which
do not deleteriously react with mé active compounds and are not
deletericus to the recipient thereof. Suitable pharmacsutically
acceptabie carriers include but ars not limited to water, salt sclutions,
alcohol, vegetable oils, polyethylene glycols, gelatin, lactose, amylose,
magnesium stearate, taic, silicic acid, viscous paraffin, perfume oil, fatty
acid monoglycerides and diglycerides, petrosthral fatty acid esters,
hydroxymethy!-cellulose, polyvinylpyrrolidone, etc. The pharmacsutical
preparations can be sterilized and if desired mixed with auxiliary agents,
e.g., lubricants, preservatives, stabilizers, wetting agents, srmulsifiers,
salts for influencing osmotic pressurs, buﬁers, colorings, flavorings
and/or aromatic substances and the like which do not deletsriously react

with the active compounds.

For parenteral application, particularly suitable are sclutions,
preferably oily or aquecus solutions as well as suspensions, emulsions,
or implants, including suppositories. Ampules are convenient unit

dosages.

For enteral application, particularly suitabie are tablets, dragees or
capsules having talc and/or carbohydrate carrier binder or the like, the
carrier preferably being lactose and/or corn starch and/or potato starch.
A syrup, elixir or the like can be used wherein a sweetened vehicle is
employed. Sustained release compositions can be formulated including
those wherein the active component is protected with differentially
degradable coatings, e.g.. by microencapsulation, multiple coatings, etc.

This Sheet Has Been ]Reﬁaced
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Intravenous or parentsral administration, e.g., sub-cutansous,
intrapsritoneal or intramuscular administration are preferred. The
compounds of this invention are particularly vaiuable in the treatment of
mammalian subjects, e.g., humans, whersin the pathophysiology of the
disease involves sxcessive sxcitation of nerve cells by agonists of the
NMDA receptor. Typically, such subjects inchide those afflicted with
neurodegenerative diseases such as Parkinson's disease, Huntington’s
disease, Amvotrophic Lateral Sclerosis, Alzheimer’s disease, Down’s
Syndrome and Korsakoff's diseass. Alsc suitable for treatment are
those subjects suffering from or likely to suffer from nervous system
dysfunctions resulting from, for example, epilepsy or nerve csll
degeneration which is the result of hypoxia, hypoglycermia, brain or
spinal chord ischemia or brain or spinal chord trauma. As discussed
sbove, typical candidates for treatment include heart attack, stroke,
brain or spinal cord injury patients, patients undergoing major surgery
where brain or spinal cord ischemia is a potential complication and
patients such as divers suffering from decompression sickness due to
gas emboali in the blood stream.

It will be appreciated that the actual preferred amounts of active
compounds used in a given therapy will vary according to the specific
compound being utilized, the particular compositions formulated, the
mode of application, the particular site of administration, etc. Optirnal
administration rates for a given protoce! of administration can be readily
ascertained by those skilled in the art using conventional dosage
determination tests conducted with regard to the foregoing guidelines.
In general, a suitable effsctive dose of one or more compounds of
Formula { or Formula ll, particularly when using the more potent

— ';W“%'M
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compound(s) of Formulas | or ll, will be in the range of from 0.01 to
100 milligrams per kilogram of bodyweight of receipent per day,
preferably in the range of from 0.01 to 20 milligrams per kilegram
bodyweight of recipient per day; more preferably in the range of 0.05 to
4 milligrams per kilogram bodyweight of recipient per day. The desired
dose is suitably administered once daily, or several sub-doses, e.g. 2 te
4 sub-doses, are administered at appropriate intervals through the day,
or other appropriate schedule. Such sub-doses may be administered as
unit dosage forms, 6.g., containing from 0.08 to 10 milligrams of
compound(s) of Formula | or |i per unit dosage, preferably from 0.2 to 2

milligrams per unit dosage.

As with prior guanidines such as those reported in U.S. Patent
No. 1,411,713, the guanidines of the present invention should have

utility as rubber accelerators.

The entire text of ali applications, patents and publications cited
above and below are incorporated by reference heresin.

The fellewing non-limiting examples are illustrative of the

invention.

In the foilowing examples, maelting points {mp) were determined in
open capiilary tubes on 8 Thomas-Hoover apparatus {compounds meiting
< 230°C) and are uncorrected. The NMR spectra of all compounds
were recorded on a General Electric QE-300 or Bruker 300, and
chemical shifts are reported in ppm relative to the residual signal of the

T
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deuterated solvent (CHCl;, 7.26 ppm; HCD,0D, 3.30 ppm; TMS, 0.00
ppm}. [R spectra were recorded on a Nicolet BDXB FT-IR, or a Perkin-
Elmer model 1420 in CHCI; or neat. IR and NMR spectra of all
compounds are consistent with their assigned structures. Elemental
analyses were performed by M-H-W Laboratories {Phoenix, AZ), or
Galbraith Laboratories (Knoxville, TN). 1-Naphthylamine, cyanogen
bromide, 3-ethylaniline and chiorobenzene were obtained from Aldrich
Chemicam Company, and were used as received. All other sclvents were
reagent grade. °15-Naphthym cyanamide that can be used tc prepare
compounds of Examples 27-48 and 51 is suitably prepared by the
following procedure. To a solution of 20.0 g {140 mMoal} 1-
naphthylamine in ether at 0°C was added by cannulation a solution of
17.8 mL {87.5 mMol} BrCN (5.0 M in CHLCN; Aldrich}. After 0.5 hours
the cooling bath was removed and the mixture was stirred at room
temperature overnight (14 hours}. A crystalline precipitate of the
aminecsHBr was formed, which was filtered off under suction, and
washed with sethyi acetate {18 mL x 3). The filtrate was concentrated
in vacus to provide 12.5 g of a purple colorad solid of the crude
cyanamide, whose TLC showed the presence of minor ameounts of the
hydrobromide amine salt. The crude solid was stirred with water {200
mL) for 1 hour, after which filtration under suction left a pinkish solid
which was dried in a vacuum oven overnight to afford 9.2 g, {78.3%) of
the pure 1-naphthyi cyanamide.

AMPLE 1 - Preparation of N-{3-ethyiphenyl)-N-methyl-N°-2,5-
dichiorophenyl}guanidine hydrochioride {Formula I: hydrochloride salt of
R =3-ethyiphenyi, R'=CH,, R2=H, R®*=R*=Cl, n=0).
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anhydrous diethylether (60 mL) was added siowly to a stirred solution of
3-sthylaniline {20.8 g, 171 mmel} in diethylether at 4°C. After the
addition, the reaction mixture was stirred at 24°C for 12 hours and it
became a brown solution with a white precipitats. The precipitate was
filtered off; the filtrate was washed with aqueous HCJ (1N, 3 x 150 mi)
and brine (60 mL). Then the etherate solution was dried over MgSQO,,
fiitered, and concentrated to vield a thick liquid. The crude product was
further puﬁiﬁed by chromatography (Si0O,, hexanes, hexanes/CH,Cl,,
CH,Cl,) to afford 3-sthyiphenylecyanamide {11.8 g, 78% in yield) as a
liguid. '

otep B: N-{J-ethvipnenvil-N-methyicvanamide
A suspension of 3-ethylphenylcyanamide {4.85 g, 31.8 mmol}
and sodium hydride {2.88 g of 80% NaH in mineral oil suspension, 63.6
mmol of NaH) in dried THF was heated at reflux for 3 hours. The
reaction mixture was cooled in an ice bath and methyi iodide (11.28 g,
78.5 mmol) was added dropwise with stirring tc the mixture. The
reaction mixture was then allowed to stir for 156 hours, followed by the
successive addition of MeOH (10 mL). The reaction mixture was then
concentrated tc dryness to give the crude product. Distilled water {40
ml) was sdded to this crude product and the aquescus mixture émd was
extracted with CH,Cl, (4 x 40 mL}. The combined scrganic extracts
were washed with water {3 x 30 mL} and then dried over MgS80,. The
solvent was removed to afford the crude product as an amber syrup.
Flash chromatography {SiC,, CH,Cl,) of the crude product afforded 4.2

g {75% yieid) of-the desired product.

" This Sheet Has Been R
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Part 2: Preparation of 2,5-Dichioroaniline Hydrochloride
To a solution of 2,5-dichioroaniline (A drich, 1.5 g, 9 mmol} in
methanol {10 mL} was added methanclic HCI {1M, 30 mL) at 4°C, then
the reaction mixture was stirred at 25°C for 30 minutes. The resulting
solution was then evaporated and dried under vacuum to afford 1.6 g of
2,5-dichloroaniline hydrochloride (88% vyield). °

A mixture of Ne(3~emyipheny }-N-methylcyanamide (520 mg, 3.3
mmol), 2,8-dichloroanaline hydrochicride {800 mg, 3 mmeol}, and
chiorocbenzene {2 mL} were combined in a dry round button flask
squipped with & water cooled condenser under nitrogen and placed in 8
preheated oil bath (150-160°C). The reaction mixture was heated for 4

‘hours. After cooling, the crude reaction product was purified by

crystallization from chiorobenzene/diethylether. The resulting crystals
were collected by filtration, washed with diethylether, and dried in a
vacuum cven {(40°C, 15 hours) to yisld the title compound, N-{3-
ethylphenyll-N-methyl-N’-{2,5-dichlorophenyliguanidine hydrochioride, as
white solid (780 mg, 72% vyield).

TLC: R,=0.45 {10% MeOH/CH,Cl,}; mp: 162-163°C; 'H NMR
(CD,0D): & 7.53-7.23 {m, 7H, Ar-H}, 3.48 (s, 3H, CH,}, 2.70 (g,
J=7.6Hz, 2H, CH,}, 1.28 {t, J=7.8 Hz, 3H, CHy); MS(El): m/e 322 (M~
for the free bass); Anal.: C,gH,;Cl.NsoHCI; Caled. {(%): C: 83.57, H:
5.08, N: 11.71; Found {%]): C: 53.66, H: .20, N: 11.71.

LE 2 - Preparation of N-{3-ethylphenyl}-N-methyl-N'-(2,5-

'dmbmmophenymbguanﬁdim hydrochloride {(Formula 1: hydrochloride salt of

R = 3-athyiphenyl, R'=CH;, Ry=H, Ry=R,=Br, n=0}.
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methanol {5 mL} was added methanclic HCI (1M, 30 mL) at 4°C, then
the reaction mixture was stirred at 25°C for 30 minutes. The reaction
mixture became a light brown solution with a white precipitaté. The
mécﬁpé‘t@t@ was collected by filtration, washed with diethylether {2 mL),
and dried under vacuum to afford 1.8 g of 2,5-dibromoanilins
hydrochloride {83% vyield].

A mixture of N-{3-sethyiphenyl}-N-methyicyanamide {820 mg, 3.3
mmel}, 2,8-dibromosaniline hydrochioride {861 mg, 3 mmol), and
chisrebenzens {2 mil) were combined in a dry round bottom flask
squipped with water cooled condenser under nitrogen and placed in &
preheated oil bath {180-160°C}. The reaction mixture was heated for 3
hours. After cooling, the crude reacticn product was purified by
erystallization from chiorobenzene/diethylether. The resulting crystals
were collected by filtration, washed with disthylether, and dried in a
vacuum oven {40°C, 18 hours) to vield the title compound, N-{3-
ethylphenyl)-N-methyi-N’'-{2, 5-dibromophenyllguanidine hydrochioride,
gs a white solid {780 mg, 59% visid). '

TLC: R,=0.5 {10% MeOMH/CH,CL); mp: 217-218°C; 'H NMR
{CD;0D): 6 7.56-7.20 (m, 7H, Ar-H), 3.41 (s, 3H, CH,), 2.82 (q,
J=7.7Hz, 2H, CH,), 1.18 {8, J=7.7Hz, 3H, CH,); MS(E!): m/e 411 (M*
for the free base); Anal.: CigHy,BrN;eHCI; Caicd. (%): C: 42.83, H:
4,05, N: 9.39; Found {%): C: 42.80, H: 4.01, N: 8.13.
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E 3 - Preparation of N-(3-ethylphenyl}-N’-{2,5-

dwchﬂamphenvﬂ)guamdme mesylate {Formula |: mesylate of R=3-
ethylphenyl, R'=R*=H, R®*=R*=Cl, n=0).

To a hetewgemcus s!umr @f 2, Sodmch%@mamﬂme {3 O0g, 18.5
mmol} in 80 ml of water at 4°C was added solid BrCN {1.22 g, 11.3
mmol) slowly. After 8 minutes ths cooling bath was removed and the
heterogeneous reaction mixture was stirred at room temperature for 24
hours to vield the product in water suspension. The product was
coliected by filtration, washed with water {100 mL), and dried under
vacuum to vield the pure product {2 g, 60% vield).

2: Preparation of 3-ethvianiline mesylate

T@ a solution of 3~ethyﬂamﬁme {Aldrich, 4.84 g, 40 mmol) in
methana! {10 ml) was added meathanesulfonic acid (4.4 g, 45 mmol) at
4°C, then the reaction mixture was stirred at 25°C for 30 minutes to
vield a solution with white precipitates. The precipitates weré collected
by filtration, washed with ether, and dried under vacuum to afford 7.7 g
of 3-ethylaniline mesylate (7.7 g, 81% vield).

A mixture cf 2, Sedlchmmphanyﬁcyammmde {1.02 g, 6.5 mmeol), 3-
sthyianiline mesylate (1.1 g, § mmol), and chiorobenzene {15 mL} were
combined in a dry round bottom fiask equipped with a water cooled
condenser under nitrogen and placed in a preheated cil bath {180-
180°C). The reaction mixture was heated for 2 hours. After cooling,
the crude reaction product was purified by crystailization from

———

i



10

20

28

cmombeﬂzemiﬂéethy!ethef. The resulting crystals were collected by
filttration, washed with diethylether, and dried in a vacuum oven {40°C,
18 hours) to yield the title compound, N-{3-ethyipheny})-N’-{2,5-
dichlorophenyi}guanidine mesylate, as a white sofid (1.5 g, 78% vyieid).

TLC: R;=0.4 (10% MeOH/CH,Cl,); mp: 220-221°C; 'H NMR
{300 MHz, CD,0D): & 7.58-7.17 {m, 7H, Ar-H}, 2.88 (s, 3H, SO;CH,},
2.68 (m, 2H, CHy), 1.24 {t, J=7.8Hz, CH,); Anal: C,gH,gCl,N;0,; Calcd.
{%): C: 47.83, H: 4.74, N: 10.39; Found {%): C: 47.44, H: 4.84, N:
10.27.

- Preparation of N-(3-ethylphenyl)-N’-{2-chiore-5-

e@hyﬂphenvﬂ)guamdma mesylate {(Formula I: mesylate of R=3-
ethyiphenyl, R'=R?=H, R*=Cl, R*=CH,CH;, n=0).

T@ a hetemgemws sﬁmw oﬁ Zsch @W@«Seethyﬂamﬁme {1.8 g, 10
mmaol} in 80 mL of water at 4°C was added solid BrCN {0.848 g, 8
mmo!) slowly. After 5 minutes the cooling bath was removed and the
heterogeneous reaction mixture was stirred at rocm tempsrature for 24
hours to yield the product in water suspension. The precipitates were
coliected by filtration, washed with water {100 ml), end dried under
vacuum to yield the pure title compound {1.45 g, 80% vieid).

A mixture @f Zech%@meSeethyﬁphenyﬁcyanamad@ {0.8 g, 3.08
mmeil, 3-ethylaniline mesylate (0.64 g, 2.93 mmol}, and chlorobenzene
{12 ml) were combined in a dry round bottom flask equipped with a
water cooled condenser under nitrogen and placed in a preheated oil

N
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bath {160-160°C). The reaction mixture was heated for 3 hours, After
cocling, the crude reaction product was purified by crystallization from
chiorobenzene/diethylether. The resulting crystals were collected by
filtration, washed with diethylether, and dried in a vacuum oven (40°C,
15 hours) to yield the title compound, N-{3-ethylphenyl}-N’-{2-chioro-5-
sthylphenyljguanidine mesylate, as a white sclid (1.1 g, 91% yisld).

TLC: R,=0.4 {(10% MeOH/CH,Cl,}; mp: 182-163°C; 'H NMR
(300 MKz, CD;0OD): & 7.48-7.17 {m, 7H, Ar-H)}, 2.88 (s, 3H, SO,CH,},
2.87 (g, J=7.8Hz, 4H), (H;), 1.24 (¢, J=7.8Hz, 8H, CH,); Anal.:
CyaH34CiN,SO,; Caled. {(%): C: 54.33, H: 6.08, N: 10.58; Found {%):
C: 53.88, H: 6.14, N: 10.40.

EXAMP

Other substituted aniline intermadiates, suitable for reaction with
an appropriete cyanamide compound to provide compounds of the
invention as described above, are either commercially available or can be
prepared by methods generaily known to those skilled in the synthesis
art. The following Examples 8a through 5d discioss procedures for
preparation of four different substituted aniline compounds that are

suitably used to prepare compounds of the invention, including e.g. the
compounds of Examples 23, 58, 64, 69 and 70 which follow.

hvdrochioride
To a stirred solution (cooled to 18-19°C) of 2-broms-5-
(methylthiolbenzoic acid (1.5 g, 8.07 mmol, prepared by the method
described in Kuenzle, F., et al., Helv. Chim. Acta., 52(3):622-628
{1868}) in DMF (17 mlL) was added triethylamine {1.08 mL, 7.28 mmeol).
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After stirring briefly, diphenyphosphoryl azide {1.7 mL, 7.568 mmol) was
added by an addition funnel over a 15 minute period. After 2 hours of
stirring at ambient temperature, thin layer chromatography {S§i0,,
cyciohexane/ethyl acetate 8:1) showed the reaction was completed. To
this solution was added distilled water (7 ml) and the mixture was then
heated to 85°C for 2 hours.

The reaction mixture was concentrated in vacuo at 45°C to
afford a light yellow, syrupy residue. After adding water {50 mL) to this
residue, saturated potassium carbonste was added untit pH 8. The
mixture was then extracted with 40 mL of methylens chioride two
times. The combined extracts were washed with brine, dried over
MgS0, and concentrated in vacuc to yisld a yeillow oil. The yellow oll
wes dissolved in 10 mlL of sther and added HCl/ether {10 mL, 1N} to
provide a white precipitate. The solid was collected by filtration and
further purified by column chromatography (SiC2,, hexanes/EtOAc:
100%-80%). The final product was a white solid {0.6 g, 38% in yieid);
' NMR {CD;OD): & (ppm) 7.76 (d, 1H, 8.5 Hz}, 7.20 (s, 1H}, 7.18 {d,
1H}, 2.50 (s, 3H, CH;l; Anal: C;H BrNSoHCI; Caled. {%): C: 33.03, H:
3.58, N: 5.80; Found {%): C: 33.00, N: 3.52, N: 5.58.

heated to 100-105°C under argon for @vemigm,‘ The reaction mixture
was cocled to room temperature and extracted with CH,Cl, (75 mi).

The organic layer was washed with saturated Na,CO, (30 mi} thres

————
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times and dried over MgSQ,, filtered to remove MgSO, and the solution
concentrated to afford the formamide. The formamide was dissolved in
anhydrous THF {30 mi} under argon. To this solution was added slowily
LiAlH, in THF {80 mi, 1 M) at 0-6°C. The reaction was warmed up to
room temperature and stirred for 20 hours. To this reaction mixture
was added 50 mi of saturéted aqueous MgS0O,. The organic layer was
saved. The water layer was further extracted with ethy! acetate {50 mi)
three times and the combined organic solution was washed with H,0
{5C mi), brine (50 ml) and dried over MgS0,. The solution was filtered
to remove MgSO, and then concentrated to vield the crude product
which was purified by column chromatography (Si0,, hexanes/EtOAc:
8/1). The fractions which contained the product were collected and
concentrated, dried under vacuum to yield the pure N-Methyl-(3-
methylithiophenyl)amine (5.25 g, 88% in vield).

added to a solution of N-methyl-3-methyimercaptoaniline {3.0 g, 19.6
mmol) in acetone {17 mlL) at 0-6°C. The reaction was stirred overnight
and then the acetone was removed. A 1N NaOH aqueocus sciution was

added until pH 12, which was then extracted with ether {30 mi) three
times. The combined organic layers were dried over MgSO,, and then
the solution was filtered to remove MgSO, and the resulting solution
concentrated to yield the crude product of the title camp@und which
was purified by column chromatography (silica gel, sluted by

 EtOAc/MeOH: 100%-80%). N-Methyl-3-methyisulfinyianiline was

cbtained and was further converted to its hydrechloride salt (1.82 g,
45% in yield).

O
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4 NMR (CD,0D): & {ppm) 7.80-7.55 (m, Ar-H, 4H), 3.11 (s,
NCH,, 3H), 2.88 (s, SOCH,, 3H); MSIEl): m/e 189 (M* for the free
base}; TLC: R,=0.29 {Si0O,, EtOAc); M.P.: 137-138°C.

Hydmgen peroxide {30% in water, 10.22 mlL, 1 meol, Aldrich) was
added to a solution of N-methyl-3-methyimercaptoaniline {3.0 g, 19.6
mmol} in acstone {17 mL) at 0-6°C. The reaction was stirred for
overnight and then the acetone was removed. A 1N NaOH aquaous
solution was added until pH 12, which sclution was then sxtracted with
30 mi of sthyl ether three times and the combined organic layers were
dried MgSC,. The MgSO, was removed by fiitration and the resulting
solution was concentrated to vield the crude product which was purified
by column chromatography {silica gel, eiuted by EtCAc/MeOH 100%- |
80%). N-methyl-3-methylsulfonyl aniline was obtained and further
converted to its hydrochloride salt (1.8 g, 42% in yield).

4 NMR {CD,0OD): & (ppm) 7.80-7.50 {m, Ar-H, 4H), 3.18 (s,
S0,CH;,, 34}, 3.05 {s, NCH3, 3H}; MS(El): m/e 185 (M*: CgH,;NSO,);
TLC: R,=0.81 (Si0,, EtOAc); M.P.: 188-170°C.

nitric acid M»O mu at - 10"8 was added dr@pwuse 4’-fluoroacetophenone
{Aldrich, 756 g, 54.3 mmol} cver a pericd of 10 minutes. The
temperature was strictly maintained at -9 to -10°C for a total of 8
hours. The reaction mixture flask was then transferred to the freezer (-
10°C) for storage cvemﬁght.' in the morning the reaction mixture was

’?’7 ?ifi‘f Tf‘ | ii?ii‘i“‘*
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poured onto ice {1.5 Kg}. The resultant mixture was extracted three
times with ether {400 mL}. The organic layer was washed four times
with NaOH {1N, 300 mL} and brine. Concentration in vacuo afforded a
yellow liquid which by thin layer chromatography (SiO,,
cyclohexane/ethyl acetate: 2/1) showed one major and two minor
products. The crude product was purified over 800 grams of 230-400
mesh silica gel, sluting with a gradient of hexanes-sthyl acetate 10:1 to
3:1. The product containing fractions were concentrated to afford a
light yellow liquid {27.8 grams).

hydrochloric acid, was added tin {li} chloride dihydrate (37 grams), in
portions. After approximately one third of the mafewﬁam had been added,
& rapid rise in the internal reaction temperature (to 95°C) was noted.
The mixture was then heated to reflux for 10 minutss, this resuited in

the dissolution of all solids to give & solution. The mixture was then
cooled to room temperature and poursd onto an ice/water mixture {150
g). The mixture was then further cooled in an ice bath while 50%
sodium hydroxide was added until pH 12 was reached. The aqueous
layer was extracted twice with ether {E0 ml). The combined organic
extracts were washed with brine and then dried over sodium sulfate.
Remévaf of the drying agent and in vacuo concentration of the filtrate
afforded a yellow-orange oil {8.73 g) which was recrystallized on
standing. This material was of sufficient purity to be used directly in

the next step {Part 3].
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: To a stirred mixture of 3’-amino-4’-

ﬁuamace‘t@phemne ('7 56 g, 49.4 mmol) in tristhylene giycol {60 ml)
wes added 4.94 g of sodium hydroxide. Neat hydrazine hydrate {7.2
ml) was added to the mixture in one portion via a syringe. This sddition
resulted in a slight exotherm {temperature around 50°). The reaction
fiask {three neck, equipped with clsisen adapter and receiving flask) was
then eguipped with a heating mantle and the reaction heated to 100°C
for 1 hour, then 150°C. At the higher temperature distillate began 1o
collect in the receiving flask. After 1 hour at 150°C the reaction
mixture was then heated to 180°C, while still collecting distillate. After
485 minutes at 180°C thin ﬂéyem' chromatography indicated the complste
absence of starting material and the appearance of a single major
product. The reaction mixture was cooled to room temperature with an
ice bath and poured intc 100 mi of water. The aqueous mixture was
extracted three times with ether {125 mL). The combined organic
extracts were washed once with water, once with brine and then dried
over potassium carbone. Concentration of the organic extracts in vacuo
efforded 2-flucro-B-ethylaniline {6.82 g} as an amber liquid. This
material was further purified by column chromatography {silica gsl,
hexanss/ethyl acetate: 2/1) tc give 7.11 grams of product as a viscous
fiquid. |

'H NMR {CDCly): 8 {(ppm} 8.0-7.0 {m, Ar-H), 2.52 (g, CH,), 1.20
{t, CHzl: MW: 138.18 (for the free base); Anal.: CH,NF; Caled. {%): C:
§8.04, H: 7.24, N: 10.07; Found {%): C: 69.03; N: 7.48, N: 5.88.

8y procedures similar to those employed in Examples 1 thr@ughs
above but using appropriately substituted amine hydrochloride and
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cyanamide reagents, the following compounds of Formulas i and Ii were

prepared having the specified physical characteristics.

Example 6 - N-{3-Ethylphenyl}-N-methyl-N’-{2, 5-dichlorophenyl)-
N'methymguamdiné hydrochloride {Formula I: hydrochloride salt of R=3-
ethylphenyl, R'=R2=CHj;, Ry=R,=Cl, n=0).

white solid; TLC: R;=0.4 {10% MeOH/CH,Cl,); mp 181-182°C;
4 NMR {300 MHz, CD,0D): 4 7.38-7.08 {m, 7H, Ar-H}, 3.44 (s, 3H,
CH,), 3.38 (s, 3H, CHy), 2.51 {q, J=7.8Hz, 2H, CH,), 1.16 {1,
J=7.8Hz, 3H, CH,); Anal.: {Cy5H.,ClNsoHCIeH,0); Caled. {%): C:
§2.286, H: 5.88, N: 10.75; Found (%): C: §1.94, H: 5.58, N: 10.44.

Example 7 - N-{3-Ethylphenyi}-N’-{2,5-dichicrophenyi)-N’-
methylguanidine hydrochloride {(Formuis I: hydrcchﬂ@ﬁde salt of R=3-
sthylphenyl, R* =H, R2=CH,, R®°=R*=Cl, n=0).

white solid; TLC: R,=0.4 {10% MeOH/CH,Cl,); mp=82-83°C, 'H
NMR {300 MHez, CD,0OD): & 7.78-7.12 {m, 7H, Ar-H), 3.44 (s, 3H,
CH,), 2.88 {g, J=7.6Hz, 2H, CH,), 1.24 {t, J=7.8Hz, 3H, CHy); Anal.:
{C,gH7Cl,N;0HCI), Caled. (%) C: 53.58, H: 5.06, N: 11.91; Found (%):
C: 53.49, H: 5.20, N: 11.82; MS (El}= m/e 321 (M~ for the free base).

Example 8 - N-{3-Ethylphenyl}-N'-{2, 5-dichiorophenyllguanidine
hvdmch oride (F@s’mulla I: hydrochloride salt of R = 3-ethyiphenyl,
R!'=R%=H, R®=R*=Cl, n=0).

white solid; TLC: R,=0.4 {10% MeOH/CH,Cl,); mp: 111-112°C;
'H NMR {300 MHz, CD,0D): & 7.88-7.18 (m, 7H, Ar-H}, 2.68 {q,

Je=7.8Hz, 2H, CH,), 1.24 (t, J=7.6Hz, 3H, CHy); MS (El): m/e 308 (M*

m Shest i BSBMRW
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for the free base); Anal.: {C;5HzCloNsoHCIl}; Caled. {%): C: §2.27, H:
4.68, N: 12.19; Found (%}: C: 52.17, H: 4,76, N: 12.28.

ampie 9 - Ne(SaEthyﬂphemﬂﬁewamemykwoﬁz 8-dibromaphenyl}-

N'fsmezhyﬂguamdms hydrochloride {Formula i: hydrochioride sait of R=3-
sthyiphenyl, R'=R?=CH,, B*=R*=8Br, n=0}.

white solid; TLC: R;=0.3 {10% MeOH/CH,Ci,); mp: 178-180°C;
‘H NMR (300 MHz, CD,OD): & 7.48-7.10 {m, 7H, Ar-H), 3.45 (s, 3H,
CHg), 3.38 (s, 3H, CH,), 2.52 (g, J=7.7Hz, 2H, CH,}, 1.18 (g,
J=7.7Hz, 3H, CH,); MS (El): m/e 428 {M* for the free base}; Anal.:
{Cy7H,oBr,NgeHCI}; Caled. {%): C: 44.23, H: 4{37, N: 8.10; Found {%):
C: 44.00, H: 4.87, N: 8.04.

Example 10 - N-(3-Ethylphenyl}-N’-{2,5-dibromophenyi}guanidine
hvdmchm@mde {Formula 1: hydrochloride sslt of R = 3-ethylphenyl,
R'=R%*=H, R®*=R*=Br, n=0). ,

white solid; TLC: R;=0.54 {10% MeOW/CH,Cl,}; mp: 76-77°C;
'H NMR (300 MHz, CD,OD): & 7.70-7.18 {m, 7H, Ar-H), 2.67 (q,
J=7.6Hz, 2H, CH,}, 1.24 {t, J=7.8Hz, 3H, CH,); MS (El}: m/e 397 (M*
for the free base); HRMS: 394.8818 (384.8632 calculated for
CygHsBrNgl.

Example 117 - N-{3-Ethyiphsnyl}-N-methyl-N’-{2-chiorc-5-
mﬂum’@methyﬂphanvuguamdme hvdrochloride (Formula I: hydrochloride
sait of R=3-ethyiphenyl, R'=CH;, R?=H, R®*=Cl, R*=CF,, n=0).

white solid; TLC: R,=0.5 {10% MeOH/CH,Cl,}; mp: 180-181°C;
4 NMR: & 7.76-7.25 {m, 7H, Ar-H), 3.53 (s, 3H, CHg), 2.70 (q,
J=7.8Hz, 2H, CH,), 1.26 (t, J=7.8Hz, 3H, CHy); MS (El): m/e 388

as Been Reﬁaced
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{M* for the free base); Anal.: {C,;M,,CiF;NseHCl); Caled. {%): C: 52.085,
H: 4.83, N: 10.71; Found {%): C: 52.18, H: 4.53, N: 10.72.

Example 12 - N-{3-Ethylphenyl)-N’-{2-chisre-5-
triflueromsthylphenyl)guanidine hydrochloride {Formula [: hydrochloride
sait of R =3-sthylphenyl, R'=R*=H, R®*=Cl, R*=CF,, n=0).

white solid; TLC: R;=0.4 {10% MeOH/CH,Cl,}; mp: 73-74°C;
'H NMR: & 7.55-7.18 (m, 7H, Ar-H), 2.80 (g, J=7.8Hz, 2H, CH,)}, 1.21
{¢, J=7.6Hz, 3H, CH,); MS (El): m/e 341 (M* for the free base); HRMS:
341.0907 {341.0817 calculated for C;gH,;CIFsNs).

Example 13 - N-{(3-Ethyiphenyl}-N-methyl-N’-{2-bromo-5-
mﬂlu@mm@thyﬁphenyﬂhgwamdme hydrochloride {Formula I: hydrochloride
salt of R=3-ethylphenyl, R'=CH,, R2=H, R®=Br, R*=CF,, n=0}.

white solid; TLC: R,=0.5 {10% MeOH/CH,Cl,}; mp: 184-186°C;
4 NMR: & 7.93-7.28 (m, 7H, Ar-H}, 3.80 (s, 3H, CH,}, 2.70 {q,
J=7.8Hz, 2H, CH,}, 1.25 {t, J=7.8Hz, 3H, CH,); MS (Ei}: m/e 400 (M*
for the free base); Anal.: (C;;H,;BrFsN,oHCI); Caled. (%): C: 48.76, H:
4.18, N: 9.62; Found {%]}: C: 46.57, H: 4.12, N: 9.38.

14 - N-{3-Ethylphenyi}-N’-{2-bromo-5-
mﬂu@mmethyﬁpheny iguanidine hydrochloride (Formuls {: hydrochloride
sait of R =3-sthylphenyl, R'=R%=H, R*=8r, R*=CF,, n=0}.

white solid; TLC: R;=0.4 {10% MeOH/CH,CI,}; mp: 108-110°C;
‘H NMR: 6 7.77-7.17 {m, 7H, Ar-H), 2.81 (g, J=7.7THz, 2H, CH,};
MS(El}: m/e 386 {M™* for the free base); HRMS: 385.0381 (385.0401
calculated for C,gHsBrF Nyl

Exampla 1

”ﬂi’i‘liiiﬁiiw il ﬂw
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ample 18 - N-{3-Ethyiphenyi)-N-methyi-N’-{2-flucro-B-

trifluoromsthyliphenyl}guanidine hydrochloride (Formula I: hydrochloride
salt of R=3-ethylphenyl, R'=CHs, R®=H, R®*=F, R*=CF,, n=0).

whits solid; TLC: R,%O.S {10% MeOH/CH,Cl,); mp: 168-158°C;
'H NMR: & 8.20-7.20 {m, 7H, Ar-H}, 3.43 {8, 3H, CHj), 2.81 {q,
J=7.8Hz, 2H, CH,), 1.17 {t, J=7.8Hz, 3H, CH,);: MS (El}): m/e 339 (M*
for the free base); Anal.: {C;H;FNseHCl); Caled. {%): C: §4.33, H:
4.83, N: 11.18; Found {%): C: 54.20, H: 4.90, N: 11.04.

Example 18 - N-{3-Ethylphenyl}-N’-{2-fluors-B-
trifiuoremethyiphenyllguanidine hydrochloride (Formula §: hydrochloride
salt of R=3-ethyiphenyi, R'=R?=H, R*=F, R*=CF,, n=0).

white solid; TLC: R,=0.4 {10% MeOH/CH,Cl,}; mp: 108-108°C;
'H NMR: & 7.25-6.88 {m, 7H, Ar-H}, 2.60 (g, J=7.7Hz, 2H, CH,), 1.21
{t, J=7.8Hz, 3H, CHs); MS (El}: m/e 325 {M"* for the free base); HRMS:
325.1212 {325.1202 calculdted for C,gH,sNsF,).

Example 17 - N-{3-Ethyiphenyl}-N-methyl-N'-{2-chloro-B-
ethylphenyll-N’-methylguanidine hydrochloride {Formuila i: hydrochioride
sait of R =3-ethyiphenyl, R'=R%2=CH,, R®*=Cl, R*=CH,CH,, n=0}.

white scolid; TLC: R,=0.3 {10% MeOH/CH,Cl,); mp: 128-130°C;
'H NMR (300 MHz, CD,0D): & 7.28-7.01 {m, 7H, Ar-H}, 3.42 (s, 3H,
CH,), 3.39 {s, 3H, CH,), 2.49 (g, J=7.8Hz, 2H, CH,), 2.34 (q,
J=7.8Hz, 2H, CH,), 1.13 {t, J=7.7Hz, 3H, CHs}. 1.08 {t, J=7.7Hz,
3H, CHg); MS (El): m/e 330 {M* for the fres base).
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Example 8 - Nw{S»Ethyﬁphenyﬂ) -N-methyi-N’'-{2-chloro-5-
ethyﬂpheny }Jguanidine hydrochioride (Formula I: hydrochioride sait of
R = 3-ethyiphenyl, R' =CH,, R*=H, R®*=Cl, R*=CH,CH,, n=0).

white solid; TLC: R,=0.4 {10% MsOH/CH,Cl,); mp: 190-191°C;
'H NMR (300 MHz, CD,0D): & 7.44-7.20 (m, 7H, Ar-H), 3.48 {s, 3K,
CHg), 2.71 {q, J=7.6Hz, 2H, CH,}, 2.85 (J=7.8Hz, 2H, CH,}, 1.27 {t,
J=7.7Hz, 3H, CHyl, 1.23 {t, J=7.7Hz, 3H, CHg); MS (El}: m/e 315
{M™ for the free basse); Anal.: {C,yH,,CiN;oHCI); Caled. {%): C: 61.36,
H: 6.58, N: 11.83; Found {%): C: 61.08, H: 6.37, N: 11.86.

Example 18 - N-{3-Ethyiphenyl)-N’-{2-chloro-8-
@thyﬂphenvﬂbguamdme hydrochloride {Formuta I: hydrochioride sait of
R=3-sthylphenyl, R* =R?=H, R¥=Cl, R*=CH,CH,, n=0).

white sclid; TLC: R;=0.5 {10% MeOH/CH,CL,); mp: 77-78°C;

H NMR (300 MHz, CD,OD): & 7.48-7.18 (m, 7H, Ar-H), 2.88 (g,
J=7.6Hz, 4H, CH,), 1.24 {t, J=7.6Hz, 6H, CH,); MS (El): m/e 301 (M*
for the free base); Anal.: {C,;H,,CIN,oHCI); Caled. {%): C: 80.38, H:
6.26, N: 12.42; Found {%): C: 80.33, H: 8.42, N: 12.37.

Example 20 - N-{3-Ethylphenyl)-N-methyl-N’-{2-bromo-5-
gthyl phenyﬂbguamdme hydrochioride {Formula I: hydrochloride salt of
R =3-sthylpheny!, R'=CH,, R2=H, R*=Br, R*=CH,CH,, n=0}.

white solid; TLC: R,=0.4 {10% MeOH/CH,CIL,}); mp: 188-180°C;
'H NMR {300 MHz, CD,0D): ¢ 7.82-7.18 {m, 7H, Ar-H), 3.49 (s, 3H,
CHgl, 2.71 {q, J=7.6Hz, 2H, CH,), 2.64 {q, J=7.8Hz, 2H, CH,}, 1.28
{t, J=7.8Hz, 3H, CHy), 1.23 (t, J=7.7Hz, 3H, CH); MS (El}: m/e 360
{M* for the free base); Anal.: {CygH5BrN,oHCI); Caled. (%): C: 54.49, .
H: 5.84, N: 10.59; Found {%): C: 54.46, H: 5.85, N: 10.82.

T
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example 21 - N-{3-Ethyiphenyl}-N’-{2-bromo-5-
ethyt ph@nyﬁ}guamdme hydrochloride {Formula I: hydrochioride salt of
R=3-ethylphenyl, R' =R*=H, R*=Br, R*=CH,CH,, n=0).

white solid; TLC: R,=0.54 {10% MeOH/CH,Cl,}; mp: 70-71°C;
'H NMR (300 MHz, CDOD}: 6 7.82-7.10 {m, 7H, Ar-H}, 2.71-2.62 {m,
4H, CH,), 1.27 (t, J=7.8Hz, 3H, CH,), 1.22 (t, J=7.7Hz, 3H, CH,);
Anal.: {Cq5H,6BrNgeHCI); Caled. {%): C: 53.35, H: 8. 53, N: 10.88;
Found {%): C: 83.61, H: 5.5€, N: 11.04; MS{E!): m/e 345 {M* for the

free base).

Example 22 - N-{3-Ethyiphenyl}-N-methyl-N'-{2-fluoro-5-
ethy@phenyﬂbguamdme hydrochlcride (Formula I: hydrochloride salt of
R=3-sthylphenyi, R'=CH;, R?=H, R®=F, R*=CH,CH,, n=0}.

white solid; TLC: R,=0.4 {10% Ma@HiCHécmzi; mp: 171-172°C;
'H NMR (300 MHz, CD,OD): & 7.45-7.14 {m, 7H, Ar-H}, 3.48 (s, 3H,
CHsl, 2.70 {q, J=7.8Hz, 2H, CH,), 2.84 {q, J=7.5Hz, 2H, CH,}, 1.26
{t, J=7.7Hz, 3H, CHgl, 1.22 {t, J=7.5Hz, 3H, CHg}; MS {El): m/e 259
{M* for the free base); Anal.: {(C,gH,,FN,oHCI): Caicd. (%): C: 84.37, H:
8.80, N: 12.51; Found {%]): C: 64.48, N: 7.01, N: 12.456.

Example 23 - N-{3-Ethyiphenyl}-N’-{2-flucro-5-
ethylphenyllguanidine hydrochloride {(Formula i: hydrochioride salt of
R=3-ethylphenyl, R' =R?=H, R®=F, R*=CH,CH,, n=0}.

white solid; TLC: R;=0.3 {10% MeOH/CH,C!,); mp=52.53°C;
'H NMR {300 MHz, CD,OD): § 7.34-7.11 {m, 7H, Ar-H}, 2.70-2.61 {m,
4H, CH,), 1.28-1.20 (m, 8H, CH,); Anal.: {C,;H,cFN;oHCI); Caled. (%):
C: 83.45, H: 6.58, N: 13.08; Found {%]): C: 63.82, H: 8.77, N: 13.32;
MSIEl: m/e 285 {(M* for the free bass).

r This Sheet Has Been Reﬁwﬂi
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Example 24 - N-{3-Ethyiphenyl)-N-methyl-N’-{2-chlore-5-
methylphenyljguanidine hydrochioride (Formula I: hydrochloride salt of
R=3-ethylphenyl, R'=CH,;, R®=H, R*=Ci, R*=CH,, n=0).

white solid; TLC: R;=0.48 {10% MeOH/CH,Cl,}; mp: 204-205°C;
'H NMR {300 MHz, CD,0D): & 7.48-7.18 {m, 7H, Ar-H), 3.48 (s, 3H,
CHgsl, 2.70 (g, J=7.8Hz, 2H, CH,), 2.33 (s, 3H, CH,), 1.28 (¢,
J=7.6Hz, 3H, CHg); MS (El): m/s 302 {M* for the free base); Anai.:
{C,7H2oCINgoHCI); Caled. {%): C: 80.38, H: 8.26, N: 12.42; Found (%]:
C: 80.23, H: 8.50, N: 12.32.

Example 25 - N-{3-Ethyiphenyl}-N’-{2-chiorc-B-
methylphenyljguanidine hydrochioride (Formula |: hydrochloride salt of
F =3-ethylphenyl, R'=R*=H, R*=Cl, R*=CH,, n=0)..

white solid; TLC: R;=0.35 (10% MeOH/CH,Cl,}; mp: 88-89°C;
'H NMR (300 MHz, CD,0D): & 7.45-7.18 {m, 7H, Ar-H}, 2.88 {q,
J=7.7Hz, 2H, CH,), 2.37 (s, 3H, CHg), 1.25 (t, J=7.7Hz, 3H, CH,);
MS (El): m/e 288 (M* for the free base); Anal.:
{C,eH4sCINgoHCI®0.5H,0); Caled. {%): C: §7.86, H: 6.05, N: 12.81;
Found {%}: C: §7.36, H: 6.08, N: 12.46.

- Nat3aEmyiphenvm}=Nnmethyf«M' {2-chloro-B-

Exampie 26

| methy%thm@phenyﬂhguamdme hydrochioride {Formula |: hydrochioride salt

of R =3-ethylphenyl, R’ = CH, R*=H, R®=Cl, R*=SCH;, n=0}.

white solid; TLC: 9,50.45 {1C% MGOHICHZCM; mp: 188-188°C;
MS {El): m/e 333 (M* for the free base); 'H NMR {CD,0D}: & 7.45-7.20
tm, 7H, Ar-H}, 3.48 (s, 3H, CHy}, 2.70 (g, J=7.5Hz, 2H, CH,), 2.49 (s,
3H, SCH,), 1.28 {t, J=7.BHz, 3H, CH); Anal.: (C;;HsCIN,SeHCI);

This Sheet Has Been Rtilgliced
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Caled. {%): C: 55.14, H: 5.72, N: 11.35; Found {%): C: 54.89, H:
5.83, N: 11.23.

Example 27 - NB{SBEthyipheny }-N’-{2-chloro-5-
mefhymthm@pheny Jguanidine hydrochloride (Formula I: hydrochioride salt
of R=3-gthylphenyl, R'=R?=H, R*=Ci, R*=8CH,, n=0}.

white solid; TLC: R, = 0.45 {10% MeOH/CH,Cl,); mp = 132-
133°C; 'H NMR (CD,0D): & 7.60-7.18 {m, 7H, Ar-H}, 2.69 (q,
J=7.6Hz, 2H, CH,), 2.51 (s, 3H, CH,}, 1.26 (t, J==7.6iHz, 3H, CHj,);
Anal.: {C;gH,3CINsSeHCI); Caled. {%): C: 53.83, N: 11.78, H: 5.37;
Found {%): C: 54.08, N: 11.72, H: 5.44.

Example 28 - N-{1-Naphthyl}-N’-{2-flucro-8-
m»sﬁhyﬂphenv%guamdme hydrochloride {Formula l: hydrochloride salt of
A= 1-naphthyl, R'=R*=H, R?=F, R*=CH,, n=0}.

white solid; mp 194°C; 'H NMR {300 MHz, CD,0D): & 7.98-
8.18 {m, 2, Ar-H), 7.57-7.68 (m, 3, Ar-H} 7.15-7.24 {d, 8, Ar-H); 2.35
{s, 3, CH); MS (El); m/e 283 {(M* for free base).

Exampie 29 - N-{1-Naphthyl}-N’{2,5-dichlorophenyl)-N’-
methyﬂguamdme hydrochloride {Formula I: hydrochioride sslt of R=1-
naphthy!, R'=H, R*=CH,, R*=R*=C|, n=0).

c white solid; mp 210°C, 'H NMR {300 MHz, CD,OD}): & 7.96-
8.02 {m, 3, Ar-H}, 7.48-7.84 {m, 7, Ar-H}; 3.82 (s, 3, N-CH;}; MS (El):
m/e 344 (M* for free base); Anal.: {C,,H,;Cl,N;oHCIe0.25 H,0}; Caled.
{%6): C: 56.13, H: 4.32, N: 10.91; Found {%): C: 58.02, H: 4.80, N:

10.73.

e ———
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xample 30 - N-{1-Naphthyl}-N’{2-chioro-5-

mezhymphenyﬁ)guamdme hydrochloride {Formula I: hydrochloride sait of
R=1-naphthyl, R'=R?=H, R*=Cl, R*=CH,, n=0).

white solid; mp 125°C; 'H NMR (300 MHz, CD,0D): & 7.95-
8.10 {m, 3, Ar-H), 7.62-7.70 {m, 6, Ar-H); 7.41-7.48 {d, 1, Ar-H);
7.30-7.35 (s, 1, Ar-H); 7.20-7.286 (m, 2, Ar-H); 2.37 (s, 3, Ar-CH,); MS
{El}: m/e 310 {M™ for free base); Anal.: {C,gH;sCINs°HCI); Caled. (9%): C:
82.44, H: 4.88, N: 12.14; Found (%): C: 82.52, H: 5.04, N: 11.98.

Example 31 - N-{1-Naphthyl)-N'-{2, 5-dimethylphenyllguanidine
hydmchﬂ@nde {Formula I: hydrochloride salt of R = 1-naphthyl,
R'=R?=H, R®=R*=CH,, n=0).

white solid; mp 122-123°C; 'H NMR {300 MHz, CD,0D): &
7.85-8.08 {m, 3, Ar-H}, 7.86-7.71 m, 4, Ar-i); 7.10-7.28 {m, 3, Ar-
H); 2.32 {s, 8, 2 Ar-CH,); MS (El}): m/e 288 {M* for free base); Anal.:
{CiaHgNsoHCI); Caled. {%): C: 70.04, H: 8.18, N: 12.80; Found {%): C:
70.02, H: 6,20, N: 12.87.

Exampile 32 - N-{1-Naphthyl}-N’-{2,5-dibromophenyl}guanidine
hydmch @mde {Formula I: hydrochloride salt of R = 1-naphthyl,
R'=R?=H, R*=R*=8r, n==0).

white solid; mp 231-232°C; 'H NMR (300 MHz, CD,0D): §
7.97-8.13 {m, 3, Ar-H), 7.48-7.72 {m, 7, Ar-H}; MS (El}: M/e 419 (M*

for free base).

ample 33 - N-{1-Naphthyl}-N’-{2-chiors-8-methyiphenyi}-N'-
methy@guamdme hydrochloride {Formula I: hydrochloride salt of R=1-
naphthyl, R' =H, R?=CH,, R*=Ci, R*=CH,, n=0).
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white solid; mp 228-228°C; 'H NMR (300 MHz, CD,0OD): &
7.96-7.98 {m, 3, Ar-H}, 7.48-7.81 {m, 6, Ar-H); 7.26-7.30 (d, 1, Ar-H);
3.50 (s, 3, N-CH,); 2.39 {s, 3, Ar-CH,)i MS (El): m/e 324 (M* for free
base}; Anal.: {C,gH,sCINsoHCI); Caled. {(%): C: 83.34, H: 5.32, N:
11.86; Found (%): C: 63.20, H: 5.43, N: 11.886.

Example 34 - N-{1-Naphthyl}-N’-{2, 5-dimethyiphenyl}-N’-
methy!guanidine hydrochloride {Formula I: hydrochloride salt of R=1-
naphthyl, R'=H, R?=CH,, R*=R*=CH,, n=0}.

white solid; mp 216-217°C; 'H NMR (300 MKz, CD,0D): &
7.88-8.00 (m, 2, Ar-H), 7.5-7.7 {m, 4, Ar-H}; 7.18-7.38 {m, 4, Ar-H);
3.5 {br s, 3, N-CH,l: 2.38 {s, 3, Ar-CHg); MS {El): m/e 303 (M* for free
base); Anal.: (Cagh,Ny*HCl); Caled. (9%): C: 70.68, H: 8,62, N: 12.36;

Found {%]): C: 70.51, H: 6,48, N: 12.18.

Example 35 - N-{1-Naphthyl)-N’-{2,5-dibromophenyi)-N-
memwguamdme hydrochloride {Formula I: hydrochioride sait of R=1-
naphthyi, R' =H, R?=CH,, R®*=R*=8r, n=0).

white sofid; mp 213°C; 'H NMR {300 MHz, CD,OD}: & 7.94-
8.06 {m, 3, Ar-H), 7.54-7.74 {m, 8, Ar-H); 7.2-7.38 {m, 1, Ar-H}; 3.8
{br, s, N-CHs); MS (El}: m/e 433 {M* for free base); Anal.:
{C,gHsBraNy2HCI); Caled. (%): C: 46.04, H: 3.43, N: 8.85; Found {%):
C: 48.15, H: 3.33, N: 8.89.

le 36 - N-{1-Naphthyl)-N’-{2-chlorc-5-

mz@memy%phenyﬁ}guamdme hydrochloride {Formula i: hydmchﬂmde salt
of R=1-naphthyl, R' =R?=H, R®*=Cl, R*=8CH,, n=0).

i
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white solid; mp 175°C; 'H NMR (300 MHz, CD,0D): & 7.95-
8.10 {m, 3, AR-H), 7.558-7.70 {m, 4, Ar-H); 7.48-7.51 {d, J=8Hz; 1,
Ar-H); 7.34-7.39 (s, 1, Ar-H); 7.28-7.32 {dd, 1, Ar-H}; 2.51 {s, 3, S-
CH,); MS {El): m/e 342 (M~ for free base)]; Anal.:
{C,gHsCINySoHCleEtOH); Caled. {%): C: 58.61, H: 5.23, N: 9.80;
Found {%): C: 86.71, H: 5.21, N: 10.18.

Example 37 - N-{1-Naphthyl}-N’-{2-fluoro-5-
triflusromethylphenyllguanidine hydrochloride {Formula I: hydrochioride
salt of R= i-naphthyl, R'=R%=H, R®*=F, R*=CF;, n=0).

white solid; mp 148°C; 'H NMR {300 MHz, CD,0D): & 7.87-
8.07 {m, 3, Ar-H), 7.48-7.85 (m, 7, Ar-H}); MS (El}): m/e 347 {M* for
free base); Anal.: {C18H,3F,N5oHCl); Calcd. {%): C: 58.33, H: 3.68, N:
10.95; Found (%): C: 55.91, H: 3.89, N: 10.78.

Exarnple 38 - N-{1-Naphthyl}-N’'-{2-chloro-5-
trifluoromethyiphenyl}guanidine hydrochioride {Formula I: hydrochloride
salt of R= 1-naphthyi, R’ =R2=H, R*=Cl, R*=CF,, n=0).

white solid; mp 198°C; 'H NMR (300 MHz, CD,0D): & 8.07-
8.09 {d, J=8.5Hz, 1, Ar-H}, 7.98-8.01 {m, 2, Ar-H); 7.56-7.86 (m; 7,
Ar-H); MS (El}: m/e 364 (M* for free base); Anal.: {CygH;3CIFsN;oHCH);
Caled. (%): C: 54.02, H: 3.83, N: 10.80; Found {%): C: 54.18, H:

3.52, N: 10.35.

Example 39 - N-{1-Naphthyl}-N’-{2-bromec-5-

triflusromethyiphenyilguanidine hydrochioride {(Formula I: hydrochloride
salt of R=1-naphthyi, R’=R2=H, R*=Br, R*=CF,;, n=0).

——
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white solid; mp 234°C; '"H NMR (300 MHz, CD,0D): ¢ 8.10-
8.12 {d, J=8Hz, 1, Ar-H), 7.87-8/01 {m, 3, Ar-H); 7.86 (s, 1, Ar-H):
7.56-7.70 {m, 5, Ar-H); MS (El): m/e 408 (M"* for free baseb;'Amaﬂ.:
{CqgH3BrFsNyoHCI); Caled. {%): C: 48.62, H: 3.17, N: 9.45; Found {%]):
C: 48.48, H: 3.11, N: 9.18.

Example 40 - N-{1-Naphthyl)-N'-{2-thiomethyi-5-
triflucromethylphenyllguanidine hydrochioride {Formuls I: hydrochioride
salt of R={-naphthyl, R’ =R?*=H, R®=SCH,, R*=CF,, n=0).

white solid; mp 210°C; 'H NMR (300 MHz, CD,OD): 4§ 8.11-
8.14 (d, J=8Hz, 1, Ar-H}, 7.88-8.01 {d, J=T7Hz; 2, Ar-H): 7.55-7.73
{m, 7, Ar-H); 2.82 {3, s, S-CHy); MS (El): m/e 375 {M* for free base);
Anal.: {CygH,sF;N;SeHCIl); Caled. {%): C: 85.41, H: 4.16, N: 10.20;
Found (%): C: §8.27, H: 4.18, N: 10.90.

Example 41 - N-{1-Naphthyl}-N’-{2-methoxy-5-
methylphenyllguanidine hydrochioride {Formutla I hydrochloride salt of
R=1-naphthyl, R'=R%?=H, R®=0CH,, R*=CH,; n=0).

white solid; mp 184°C; 'H NMR {300 MHz, CD,0D}: & 8.06-
8.08 {d, J=8Hz, 1, Ar-H}, 7.96-8.00 (m, 2, Ar-H); 7.52-7.89 {m, 4, Ar-
H; 7.14-7.20 {m, 2, Ar-H}; 7.02-7.06 {dd, J=8.5 Hz; 1, Ar-H}); 3.94 (s,
3, OCH,); 2.29 (3, s, Ar-CHy); Anal.: (CygH,gNsOeHCI); Caled. (%): C:

€8.78, H: 5.90, N: 12.28; Found {%]): C: 686.25, H: 5.89, N: 12.23.

=xample 42 - N-{1-Naphthyl}-N’-{2-chlorc-8-ethylphenyilguanidine
hydmchﬂaﬂde {Formula i: hydrochloride salt of R:= 1-naphthyi,
R'=R%=H, R%= =Cl, R*=CH,CH,, n=0).
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white solid; mp 154°C; 'H NMR {300 MHz, CD,0D): & 8.07-
8.10 {d, J=8Hz, 1, Ar-H), 7.97-8.01 {m, 2, Ar-H); 7.57-7.69 (m, 4, Ar-
H); 7.47-7.50 (d, J=8Hz, 1, Ar-H); 7.13-7.35 (m, 2, Ar-H); 2.63-2.71
{g, J=7.5Hz, 2, CH,); 1.21-1.28 {t, J=8Hz, 3, CHy); MS (El}: m/e 324

{iM* for free bass).

Exampie 43 - N-{1-Naphthyl}-N’-(2-chioro-5-ethy! phenyﬂew'
m@thy@gu@mdme hydrochiloride {Formula §: hydrochioride salt of R=1-
naphthyl, R' =H, R*=CH,, R*=Cl, R*=CH,CH;, n=0).

white solid; mp 233°C; 'H NMR {300 MHz, CD,0D): & 7.97-
8.02 im, 3, Ar-Hj}, 7.52-7.83 {m, 6, Ar-H); 7.31-7.34 (d, J=8He, 1, Ar-
H); 3.51 {br s, 3, N-CH;); 2.67-2.74 (g, J=7.5Hz, 2, CH,); 1.24-1.29
it, J=8Hz, 3, CH,); MS (El): m/e 338 (M* for free base); Anal.:
{CoeHasCiNgeHCIY; Caled. (%): C: 64.18, H: 5.685, N: 11.23; Found (%):
C: 83.96, H: 5.83, N: 11.25. '

Example 44 - N-{1-Naphthyl}-N’-{2-bromo-8B-ethylphenyl)guanidine
hydmchﬂaﬂde (F@rmuMa I: hydrochloride salt of R = 1-naphthvyi,

R'=R%=H, R®=Br, R*= QHZCHW n=0}.

white solid; TLC: R,=0.5 (10% MeQH/CH,CL,}; 'H NMR (300
Miz, CD,0D): & 8.08-7.22 {m, 10H, Ar-H), 2.87 (g, J=7.5Hz, 2H,
CH,), 1.24 {t, J=7.8Hz, 3H, CH,).

Example 45 - N-{1-Naphthyl)-N’-{2-flucro-5-ethylphenyllguanidine
hydr@ch loride @F@fmmﬂla I: hydrochloride salt of R = {-naphthyl,
R'=R%=H, R®=F, R*=CH,CH,, n=0}.
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white solid; TLC: R;=0.5 {10% MeOH/CH,CL); 'H NMR {300
MHz, CD,0D): & 8.05-7.19 {m, 10H, Ar-H)}, 2.85 (q, J=7.5Hz, 2H,
CHy), 1.23 {t, J=7.8Hz, 3H, CHy).

Example 48 - N-{1-Naphthyl)-N'-{2-bromo-5-ethyiphenyl}guanidine
hydr@ch&@nde (F@rmuﬂa I hydrochloride sait of R = 1-naphthyi,
R'=R?=H, R*=Br, R*=CH,CH,, n=0}.

white solid; TLC: R;=0.5 {10% MesOH/CH,Cl,}; mp: 145-148°C;
'H NMR (300 MHz, CD,0D): & 8.08-7.22 {m, 1CH, Ar-H), 2.67 (g,
J=7.8Hz, 2H, CH,}, 1.24 {8, J=7.BHz, 3H, CH,); MS (El): m/e 367 (M*

for free bass).

Exampie 47 - N-{1-Naphthyl}-N’-{2-fluoro-8-ethylphenyliguanidine
hydmcm@mda {Formula I: hydrochloride salt of R = 1-naphthyi,
R'=R%=H, R®*=F, R*=CH,CH,, n=0}.

white solid; TLC: R;=0.5 {10% MeOH/CH,Cl,); mp: 100-101°C;
H NMR {300 MHz, CD,0D): & 8.05-7.18 {m, 10H, Ar-H}, 2.66 {q,
J=7.8BHz, 2H, CH,), 1.23 {t, J=7.8Hz, 3H, CH,); MS {El}): m/e 307.1
{M* for the free base); Anal.: (CgH,sFN,oHCI); Caled. {%): C: €6.37, H:
5.87, H: 12.22; Found {%): C: 88.21, H: .50, N: 12.17.

Example 48 - N-{8-Quinolinyl}-N’-(2-chloro-5-
m@myﬁphenyﬂbguamdme hydrechloride {Formula I: hydrochioride salt of
R = 8-quinslinyl, R'=R%=H, A= Cl, R*=CH,, n=0}.

yellowish solid; mp 150°C; 'H NMR {300 MHz, CD,0D): & 8.98-
8.00 {dd, 1, Ar-H}, 8.40-8.44 (dd, 1, Ar-H}; 7.83-7.96 {d, 1, Ar-H);
7.82-7.84 {d. 1, Ar-H); 7.61-7.68 {m, 2, Ar-H); 7.38-7.44 (m, 3, Ar-H);
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7.21-7.22 {d, 1, Ar-H); 3.30 {s, 3, CH,}; MS (El): m/e 310 (M* for fres

base]).

Example 48 - N-{8-Quinoliny!}-N'-{2-chloro-5-
@mvmphenyﬂ)guamdme hydrochloride {Formula i: hydrechioride salt of
R =8-quinolinyl, R'=R?=H, R®=Cl, R*=CH,CH,, n=0}.

brown soiid; mp 187°C; 'H NMR (300 MHz, CD,0D): & 8.40-
8.25 {m, 2, Ar-H), 7.27-8.34 {m, 7, Ar-H); 2.65-2.72 {q, 2, CH,); 1.22-
1.27 (¢, 3, CHgy): MS (El): m/e 324 (M* for free bass).

Example 50 - N-{3-Ethylphenyl)-N-methyl-N’-{2,4,5-
mcm@mphenynguamdme hydrochloride (Formula i: hydrochloride sait of
R=3-sthylphenyl, R' =CH,, R2=H, R®=R%=Cl, R¥=4-Cl, n=1).

white solid; TLC: R,=0.3 {10% MeOHICHQCM; mp: 164-185°C;
'H NMR {300 MHz, CD,OD): & 7.78-7.23 im, 6H, Ar-H), 3.49 (s, 3H,
CH3), 2.70 {a, J=7.8Hz, 2H, CH,}, 1.28 {t, J=7.6Hz, 3H, CHy); MS
{El): m/e 335.0 (M* for the free bass}; Anal.: {C,gH,ClyNysHCle1/2H,0};
Calcd. {%): C: 47.78, H: 4.51, N: 10.45; Found (%): C: 47.83, H:
4,83, N: 10.33.

Example 81 - N-(3-Ethyliphenyl}-N'-{2,4,5-
trichloraphenyl}guanidine hydrochioride {Formula §: hydrochioride sait of
R =3-ethylphenyl, R'=R*=H, R¥*=R*=Cl, R¥=4-Cl, n=1).

white solid; TLC: R,=0.4 {10% MeCH/CH,Cl,}; mp: 82-83°C; 'H
NMR {3C0 MHz, CD,0D): & 7.83-7.18 {m, 6H, Ar-H}, 2.83 {q,
J=7.8Hz, 2H, CH,), 1.22 {t, J=7.8Hz, 3H, CH,}; MS (El): mie 341 (M*

for the free base].

——

—————
——
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Example 52 - N-{1-Naphthyl}-N’-{2,4, Semchﬁ@mphanynguamdme
hydmch oride € Formula I: hydrochioride salt of R = 1-naphthyl,
R'=R?=H, R®*=R*=Cl, R®*=4-Ci, n=1). -

white solid; TLC: R;=0.4 {10% MeOH/CH,Cl,); mp: 238-238°C:
'H NMR {300 MHz, CD,0D}: & 8.08-7.868 {m, 10H, Ar-H}; MS {El): m/e
383 {M* for the free bass); Anal.: {C,;H,,ClyNs°HCI}; Caled. {%): C:
80.8, H: 3.28, N: 10.48; Found {%): C: 61.11, H: 3.33, N: 10.83.

ample 83 - NeiSeEthyﬁphenyﬂ! -N-methyi-N’-{2-bromo-5-

mathyﬁthmphenynguamdm@ hydrochioride (Formula |: hydrochioride salt
of R=3-ethylphenyi, R'=CH,, R*=H, R*=8r, R*=CH,S, n=0).

TLC: R;=0.5 (SI0,, CH,Cl,/MeOH=10/1); M.P.: 80-82°C; 'H
NMR {CD,0D): & {(ppm)} 7.84-7.15 {m, Ar-H, 7H), 3.49 (s, CH,, 3H),
2.70 g, J=7.4 He, 2H, CH,), 2.47 (s, SCH,, 3H), 1.28 (t, J=:7.5Hz,
3H, CH,): MS (El}: mie 377 (M™: Cy7HyoN;Br,8,); Anal.
{CyoH20NsBr, S,oHCIl); Caled. {%): C: 48.23, H: 5.1, N: 10.13; Found (%)
C: 48.30, H: 5.28, N: 10.28.

Example 54 - N-{3-Methylthiophenyl}-N-methyl-N'-{2, 5-
dmchﬂoa’@ph@mﬂl)gu&mﬁﬂme hydrochioride {Formuia I: hydrochloride sait of
R = 3-methylthiophenyl, R'=CH,, R*=H, R*=R*=Cl, n=0).

TLC: R,=0.3 {10% MeOH/CH,CL,); MP: 200-201°C; 'H NMR
{300 MHz, CD;0D): & {ppm} 7.85-7.18 {m, 7H, Ar-H}, 3.48 (s, 3H,
NCH,}, 2.52 (s, 3H, S8CH4); MS (El}): m/e 338 {M* for the free base);
Anal. {C,;H,zCl,NsSeHCI); Caled. (%): C: 47.82, H: 4.28, N: 11.15;
Found (%): C: 47.66, H: 4.286, N: 11.34.
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dmbmm@phanyﬂiguamdme hydrochloride {Formuia i: hvcimeh!@rsde salt of
R = 3-methyithiophenyl, R' =CH,, R?=H, R*=R*=8r, n=0.

TLC: R;=0.4 (10% MeOH/CH,Cl,); MP: 238-240°C; 'H NMR: &
{ppm) 7.70-7.20 {m, 7H, Ar-H), 3.48 {s, 3H, NCH,), 2.53 (s, 3H,
SCHs); MS (Ei): m/e 428 (M* for the free base}; Anal.
{Cygh,5Br,NsSeHCI); Caled. (%): C: 38.68, H: 3.48, N: 8.02; Found (%):
C: 38.65, H: 3.60, N: 8.88. -

smple B8 - N-{3-Methylthiophenyl)-N-methyl-N’-{2-chioro-5-

ethyl ph@ﬂnguanﬁdme hydrochloride {Formula I: hydrochloride salt of
R = 3-methyithiephenyl, R*=CH,, R?=H, R®*=Cl, R*=CH,CH,, n=0}.

white solid; TLC: R;=0.3 (10% MeOH/CH,CL,); MP: 212-213°C;
'H NMR (300 MHz, CD,0D}): & {ppm} 7.45-7.19 {m, TH, Ar-H}, 3.48 (s,
3H, CH,), 2.68 {q, J=7.5Hz, 2H, CH,), 2.51 {s, 3H, SCH,}, 1.22 (t,
J=7.8Hz, 3H, CHgl); MS (El): m/e 333 {(M* for the free base); Anal.
{CysHoCIN,SoHCI); Caled. {%): C: 65.14, H: 6,72, N: 11.35; Found
{%): C: 55.28, H: 5.81, N: 11.36.

Example 87 - N-{3-Methyithiosphenyl}-N-methyl-N’-{2-chloro-5-

methylthicphenyliguanidine hydrochleride (Fermula i: hydrochloride sait
of R =3-methyithiophenyl, R'=CH,, R?=H, R®*=Cl, R*=8CH,, n=0).

TLC: R,=0.25 {10% MeOH/CH,Cl,); MP: 203-204°C; 'H NMR
{300 MHz, CD,0D}: & {ppm) 7.50-7.18 {m, 7H, Ar-H), 3.48 (s, 3H,
CH,l, 2.82 (s, 3H, SCH;), 2.49 (s, 3H, SCH,); MS (E): m/e 351 (M* for
the free base); Anal. {C,gH,sCIN;S,oHCI); Caled. {%): C: 49.48, H: 4.93,
N: 10.82; Found {%): C: 49.41, H: 5.07, N: 10.81.
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Example 58 - N-(3-Methyithiophenyl}-N-methyl-N’-{2-bromo-5-
methyfthm@phennguamdme {Formula I: R=3-methyithiophenyl, R' =CH,,
R?=H, R®=Br, R*=8CH,, n=0].

TLC: R,=0.43 {Si0,;, CH,Cl,/MeOH =10/1}; M.P.: 174-175°C; 'H
NMR (CD3OD): & {ppm) 7.66-7.15 {m, Ar-H, 7H], 3.48 (s, CH,, 3H]),
2.52 (s, SCH,, 3H), 2.48 (s, SCH,, 3H); HRMS: 385.0120 (Caicd.:
385.0128 for C,gH;3NsBrS,); HPLC: 98.47%.

Example 58 - N-{3-Methylthiophenyl}-N-methyl-N’-{2-bromg-B-
sthylphenyliguanidine hydrochleride {(Formula I: hydrochloride salt of
R = 3-methyithiophenyi, R' =CH,, R2=H, R*=B8¢, R*=CH,CH,, n=0).

TLC: R,=0.3 {10% MeOH/CH,Cl,); MP: 198-200°C; 'H NMR

{300 Mz, CD,0D): & {ppm) 7.68-7.18 {m, 7H, Ar-H}, 3.48 (s, 3H,

CH,), 2.64 (g, J=7.8Hz, 2H, CH,), 2.52 (s, 3H, SCH,}, 1.23 {t,
J=7.8Hz, 3H, CH,); MS (El}: m/e 378 {M" for the free base}; Anal.
{Cy7H2oBriNsSoHCl); Caled. {(%): C: 48.23, H: 8.10, N: 10.13; Found
{%): C: 49.38, H: 8.01, N: 10.02,

dmchﬁowphany%guamdm& hydrochlzride (Formula is hvdmchﬂ@nde sait @f
R = 3-triflucromethyiphenyi, R' =CHs, R2=H, R®*=R*=Cl, n=0}.

TLC: R,=0.3 {10% MeOH/CH,Cl,); MP: 208-210°C; 'H NMR: &
{ppm) 7.868-7.39 (m, 7H, Ar-H}; 3.84 {8, 3H, CHsj; MS (E!l): m/e 381
{M* for the free base); Anal. {C,;H,,Cl,FsNsoHCI); Caled. {%): C: 45.18,
H: 3.29; N: 10.54; Found {%): C: 45.31, H: 3.50, N: 10.81.




10

15

20

25

-88-

Example 61 - Ne(SeTriﬂuemmethvphenyfﬁaNnmethyﬂeN'aqg 5-
dibromophenyllguanidine hydrochloride {Formuila I: hydrechioride salt of
R = 3-trifluoromethyiphenyl, R'=CH;, R®=H, R*=R*=Br, n=0).

TLC: R;=0.5 (10% MeOH/CH,Cl,); MP: 233-234°C; 'H NMR: &
{ppm} 7.90-7.48 (m, 7H, Ar-H}; 3.54 (s, 3H, CHg); MS (El}): m/s 449
{(M* for the free base); Anal. {C,zH,,Br,FsNsoHCI); Caled. (%): C: 36.93,
H: 2.68, N: 8.82; Found {%): C: 37.00, H: 2.70, N: 8.58.

Example 82 - N-(3-Trifluoromethyiphenyl)-N-methyl-N’-{2-chioro-5-
methylthmphenvw'uamdme hydrochloride {(Formula I: hydrochloride salt
of R= 3-trifluoromethylphenyl, R'=CH,, R?=H, R®=Cl, R*=SCH,,
n=0}.

TLC: R,=0.3 {10% MeOH/CH,Cl,}; MP: 166-157°C;: 'H NMR
{300 MHz, CD,0D): & {ppm) 7.90-7.20 {m, 7H, Ar-H}, 3.53 (s, 3H,
CHal, 2.48 (s, 3H, SCH,}; MS {El}: mfe 373 {M* for the free base);
Anal. (CygH,5CIFsN,S,oHCI); Caled. (%): C: 48.84, H: 3.93, N: 10.24;
Found {%): C: 48.78, H: 4.07, N: 10.12.

Example €3 - N-(3-Triflusromethylphenyi)-N-methyl-N’-{2-chioro-5-
ethylphenyllguanidine hydrochioride (Formula I: hydrochloride sait of
R = 3-triflucromethyiphenyl, R’ =CH,, R?=H, R®=Cl, R*=CH,CH,, n=0).
TLC: R;=0.3 (10% MsOH/CH,Cl,); MP: 164-186°C; 'H NMR
{300 MHz, CD,0OD): & {ppm} 7.83-7.18 {m, 7H, Ar-H), 3.53 (s, 3H,
CHg), 2.65 {q, J=7.8Hz, 2H, CH,)}, 1.22 {t, J=7.BHz, 3H, CH,); MS
{El): m/e 386 {(M" for the free base); Anal. {C,,H,,CIF,N,°HCI); Caled.
{%): C: 82.06, H: 4.83, N: 10.71; Found {%): C: 52.14, H: 4.7S, N:
10.86.
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(Al 34 - N-{3-Trifluoromethylphenyl}l-N-methyl-N’-{2-bromo-
Semethymhmphenyﬂl)guamdme hydrochloride (Formula I: hydrochloride
salt of R=3-triflucromethyiphenyi, R' =CH,, R*=H, R*=Br, R*=SCH,,
n=0j}.

TLC: R,=0.5 {10% MeOH/CH,Cl,); MP: 121-122°C; 'H NMR
{300 MHz, CD,CD}: & (ppm) 7.87-7.15 {m, 7H, Ar-H}, 3.53 (s, 3H,
CHs), 2.49 (s, 3H, CHs); MS (El): m/e 419 {M* for the fres base}; Anal.
{CygH,sBrFsNsSeHCI); Calcd. (%): C: 42.28, H: 3.5, N: 8.24; Found (%):
C: 42.27, H: 3.70, N: 9.06.

xample 85 - N-{3-Triflusremethylphenyl}-N-methyl-N’-{2-bromo-

Saethyﬂpheny Jguanidine hydrochloride {Formula I: hydrochloride salt of
R = 3-trifluoromethyiphenyl, R' =CH,, R?=H, R*=Br, R*=CH,CH,, n=0).

TLC: R,=0.5 {10% MeOH/CH,Cl,}); MP: 95-86°C; "H NMR {300
iMHz, CD,0D): & {ppm) 7.70-8.78 {m, 7H, Ar-H}, 3.47 (s, 3H, CH,),
2.58 {g, J=7.5HZ, 2H, CH,), 1.22 {t, J=7.5Hz, 3H, CHy); MS (El: m/e
401 {M* for the free base); Anal. {C,;H,,BrF3NgoHCI}; Caled. (%}: C:
48.76, H: 4.15, N: 8.82; Found {%): C: 48.57, H: 4.43, N: 8.38.

memylﬂthﬁcphenyﬂguamdme hydrechioride {Formula {: hydrochloride salt
of R=23-bromophenyl, R'=CH,, R®=H, R*=Cl|, R*=8CH,, n=0).

TLC: R;=0.5 {10% MeOH/CH,Cl,}); MP: 244-245°C; 'H NMR
{300 MHz, CD,0D): & {ppm} 7.80-7.20 {m, 7H, Ar-H}, 3.83 (s, 3H,
CHg), 2.48 (s, 3H, SCH,); MS {El}): m/e 388 (M" for the free base);
Anal. {C,sH,sBrCINsSeHCI); Caled. {%): C: 42.78, H: 3.83, N: 8.98;
Found {%): C: 42.85, H: 3.98, N: 8.80.
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67 - N-{3-Trifluoromethoxyphenyi}-N’-{2-bromo-5-

ethyﬂphewwﬂ)eNamethyﬂguamdme hydrochloride (Formula i: hydrochioride
salt of R = 3-triflucromsthoxyphenyl, R' =CH,, R*=H, R®=Br,
R*=CH,CH,, n=0}.

TLC: R;=0.38 (Si0,, CH,Cl,/MeOH =10/1); MP: 74-75°C; 'H
NMR {CD,0D}: & {ppm) 7.63-7.18 (m, Ar-H, 7H), 3.30 {s, CH,, 3H},
2.64 {m, CH,, 2H), 1.23 (1, CH,, J=7.45Hz, 3H); MS {El): m/e 4186.0
(M*: CyoHy;NzBrOF;); Anal. {Cy,H,;NsBrOF,oMCi}; Calcd. (%): C: 45.10,
H: 4.01, N: 9.28; Found {%]): C: 45.31, H: 4.15, N: 9.09.

Example 88 - N-(3-Triflucromethoxyphenyl}-N’-{2,5-
dmbmm@phemyﬂawsmemwguamdmm hydrochloride (Formula I:
hydrochloride salt of R= 3amﬂu@mmeth@xypheﬂyf R'=CH,, R?=H,
R*=R*=8Br, n=0).

TLC: R,=0.55 {8i0,, CH,Cl,/MeOH=10/1); MP: 188-188°C; 'H
NMR {CD,OD): & {ppm) 7.80-7.40 {m, Ar-H, 7H), 3.52 (s, CH,, 3H); MS
{El}: m/e 467.80 (M*: CygH,,N3Br,OF;); Anal. {C,zH,,N,;Br,OF;HCI);
Calcd. (%): C: 35.78, H: 2.80, N: 8.34; Found {%): C: 35.72, H: 2.75,
N: 8.286.

=xample 89 - Na{SBMethyisuﬁonyﬂphenvweaNemethvmeN'eﬁz 5-
dmbr@m@phenv lguanidine hydrochloride (Formuia Ii: hydrochloride sait of
R = 3-methylsulfonyiphenyl, R’ =CH,, R?2=H, R®*=R*=Br, n=0).

TLC: R,=0.47 (Si0,, CH@I#!M@OH%W!‘M: MP: 245-248°C; 'H
NMR {CDsOD): & {ppm} 8.18-7.48 {m, Ar-H, 7H), 3.56 {s, CH,, 3H),
3.17 (s, CH,, 3H); MS (El): m/e 482 {M*: C,gH,sNsBr,SC,}; Anal.
{Cy5H,sNsBraSC,oHCI); Caled. (%): C: 36.20, H: 3.24, N: 8.44; found
{%): C: 35.98, H: 3.11, N: 8.36.

I

i
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=xample 70 - N-{3-Methylsulfiny!phenyll-N-methy! eN'a(Z B-
dabwm@phenyﬂ}guamdme hydrochloride {Formula 1!: hydrochioride sait of
R = 3-methylsulfinylphenyl, B! =CH,, R?=H, R®*=R*=8Br, n=0).

TLC: R;=0.52 {8i0,, CH,Cl,/MeOH =10/1); MP: 168-170°C; 'H
N {CD,0D): & {ppm} 7.90-7.48 {m, Ar-H, 7H), 3.88 {s, CH;, 3H),
2.85 {s, CH;, 3H); MS (El): m/e 448 (M*: C,;H,sN,Br,S0); Anal.
{C,gH,5N3Br,S0oHCI); Caled. (%): C: 37.41, H: 3.35, N: 8.72; Found
{%): C: 37.15, H: 3.48, N: 8.38.

xample 71 - N-{3-lodophenyl}-N-methyl-N’-{2-chloro-5-
meﬂwﬂthmphenyf@gw&mdme hydrechloride (Formula I: hydrochioride salt
of R=iodophenyl, R' =CH,, Ry;=H, R®*=Cl, R*=8CH,, n=0).
M.P.: §1-83°C. '

Exampie 72 - N-{2-Chioro-5-ethylphenyl)-N’-{3-
md@phenngugﬂmﬂme hydrochloride {Formuie I: hydrochloride salt of
R=3-iodopheny!, R'=R?=H, R*=Cl, R*=CH,CH,, n=0).

white solid; mp 78-77°C; R,==0.28 {10:1 CHCl,/MeOH)}: 'H NMR
{300 MKz, CD,0D): & {ppm} 7.78-7.78 {m, 1H, Ar-H), 7.82-7.88 {m,
1H, Ar-H), 7.38-7.42 {d, J=8Hz, 1H, Ar-H)}, 7.31-7.38 {m, 1H, Ar-H),
7.08-7.22 {m, 3H, Ar-H}, 3.30 {g, 2H, CHj), 1.20-1.30 it, 3H, CH,};
RMS{EN: m/e 400 (M* for free base); Anal.: {C,5H,sCl.INs2HCI); Caled.
{9%): C: 41.31, H: 3.70, N: 8.83; Found {%): c: 44.60, H: 3.86, N:
9.59.

Example 73 - N- eZacnm@msSsthwcmethyﬁmenyﬂ}aw%53-modapheny§)=
N’amethvﬂguamdmm hydrochloride {Formula I; hydrochloride salt of R=3-
isdophenyl, R' =CH,, AR?=H, R*=Cl, R*=8CH;, n=0).

’ﬂms Sheet Has Been IReracetﬂ
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brown solid; mp 61-83°C; R,=0.24 {10:1) CHCly/MeCH); *H
NMR {300 MHz, CD,0OD): §7.74-7.75 {3, 1H, Ar-H}, 7.58-7.82 {dt, 1H,
Ar-Hj, 7.30-7.37 {m, 2H, Ar-H), 7.14-7.18 {t, TH, Ar-H), 6.82-8.87 {m,
2H, Ar-H), 3.36 (s, 3H, N-CH,), 2.48 (s, 3H, SCH,); MS (El): m/e 432
{(M* for free base); Anal. (CygHsCINgSoHCIeEL,0); Caled. (%): C: 40.78,
H: 4.33, N: 8.20; Found {%]}: C: 44,37, H: 4.69, N: 8.58.

membranes as the source of receptors. The radicligand used to labe!
PCP receptors was [*HIMK-801.

Synthesis of [PHIMK-801 and PCP receptor binding assay
Sci., 43:9656-873
{1988). Briefly, in the protocels, rat brain membranes were prepared

protocols are described in J.F.W. Keana, et al., Life

and used as described for "detergent-treated membranes™ {ses D.E.
Murghy, et al., J. Pharmacol. Exp. Ther., 280:778-784 {1987}, and
stored at a protein concentration of 10 mg/ml at -70°C. No effect of
storage {1 month} of the membranses at -70°C on recsptor number or
affinity for [*HIMK-801 was observed.

For assays with rat membranes, the thawed membranes were
incubated at 1 mg/ml with 0.01% Triton X-100 for 15 minutes at 32°C,
then washed three times by centrifugation to reduce the endogenous
aminc acid concentrations, and finally resuspended in buffer for assay.

‘Glyeine and 1-glutamate were each added back to a final concentration

of 1 M to maximally stimulate the [*H]MK-801 binding. The assays
contain 400 ¢! of membranes, and 80 yl of buffer or uniabelied drug.
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For [PHIMK-801 binding, 1 nm radicligand was incubated with
200 pg/mi of rat brain membranes for 4 hours at room temperature. All
assays were stopped by rapid filtration under vacuum through Whatman
GF/B giass fiber filters presoaked in 0.06% polysthyleneimine using a
Brandel 48-well cell harvester (Brandel, Gaithersburg, MD). The filters
were washed three times with 8 mi of cold § mM tris-HCI, pH=7.4.
Each filter was suspended in 10 mi of Cvt@scﬁnt {ICN Biomedicals, Costs
fMesa, CA) and radioactivity was measured by liquid scintillation
gpectromstry at & counting efficiency of 80%. Nonspecific binding was
defined as that fgmainﬁng in the presence of 10 #M MK-801 or 100 M
PCP.

Saturation data were svaluated and iCyy Qaﬁ@es were determined
as described by J.B. Fischer and A. Schonbrunn {J. Bio/. Chem.,
2683:2808-2816 {1888)}. K values are derived from the 1Cy, values as
describad by Cheng et al., Blochem. Pharmacol., 22:308%-3108 (1973).

Results of the assay are shown in Table | which follows Example
78 below, whersin the general formula of the tested compounds {i.e.,
compounds identified as compound nos. 1-83) is shown at the top of
Table | with the particular substituent groups of each compound
specified within the Table.

membrane h@m@genmes and the radioligand FHEDTG were conducted as
described by E. Weber, et al., P.N.A.S. {USA), 83:8784-8788 (19886).
Briefly, frozen whole guinea-pig brains {Biotrol, Indianapolis, IN) were

This Sheet Has Been Reﬂaced
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homogenized in 10 volumes (w/v} of ice-cold 320 mM sucrose using a
Brinkman polytron. The homogenate was centrifuged at 1,000 x g for
20 minutes at 4°C. The supernatant was centrifuged at 20,000 x g for
20 minutes at 4°C. The resulting pellet was resuspended in 10 initial
volumes of 80 miM Tris/HCI buffer at pH 7.4 and centrifuged at 20,000
x g for 20 minutes at 4°C. The resulting pellet was resuspended in §
initial volumes ice-cold 50 mM Tris/HC! (pH 7.4}, and the final volume
was adjusted to yield a protein concentration of 3 mg/mi. Aliquots of
20-m| were stored at -70°C until used, with no detectabls loss of

binding.

For [*HIDTG binding assays, the frozen membrane suspensions
were thawed and diluted 1:3 in 50 mM Tris/HCI (pH 7.4). To 12 x 75
mm polystyrene test tubes were added 0.8 mi of dﬁﬂuted membrane
suspension, 0.1 mil of PH]DTG (Dupont/NEN) to yield a final
concentration of 1.4 nM, and 0.1 mi of unlabelled drugs or buffer. The
protein concentration in the 1-mi final incubation volume was 800
pg/mi, corresponding to 32 mg of brain tissus {original wet weight) and
o a tissue concentration within the linear range for specific binding.
Non-specific binding was defined as thsat remaining in the presence of
10 M haloperidol. Incubations were terminated after 80 minutes at
room temperature by addition of 4 ml of ice-cold 80mM Tris/HC! {(pH
7.4) and rapid filtration of the membrane suspension through Whatman
GE/B glass-fiber filters under vacuum, using a 48-well cell harvester
{Brandell. The filters were washed 2 times with 4 ml of 80 mM
Tris/HC! (pH 7.4). Each filter was suspended in 10 mi Cytoscint {iC},
and radiocactivity was measured by liquid scintillation spectrometry at
counting sfficiency of approximately 80%. [Cy, values were determined -
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by non-linear regression analysis. The results are shown in Table |
below for each of the tested compounds of the specified structure. In
Table 1, the designation "NT" indicates the compound was not tested in

the spacified assay.

| © PH-MX801) o
Cempd. ICos K, 1 PHoTe)
Ne. R R (el = k) | hy | Ko b0} ]
1 Sethylghenyl H lulal a 8 |er7| 118 |
2| 3etwigheny MW {#wle| o |85 |673] 182
3 S-sthyigheny! H ju|luw]| a 148 | 112 | 185 |
4 Jotyipheryl | K | w (& | cr, | ses [eas]| 103
5 3etipheryi | H | W | F | cF, | 888 | 780 | 48
6 | 3etyiphenwt H tulal e 57 | 438 | 14.2
7 S-sthylphenyl H [wlal e, | 1o [769] 308 |
8 Sethyishert | H | cucH, | 462 | 347 | 206 |
8 3-sthylphenyi 'R cueH, | 18 | 1291 s
10 Sethylphenyt | CH, | H | a 848 | 65.0 | 286
T Sethyighemyl | CH, | Br s7.8 | 388 | 402
12 Sethyiphenyl | CH, | M o 68 | 497 [ 435
H
=
H
K
| o
r
L H
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(H-MKS0T]
HOTG]
A R B? iy & 1Cs % 1Cgp (M)
{nhd) | inbd)
3-athyipheny! G, H F CHCH; | 126 | 869 112.8
3-sthyipheryl H | u P | o [ses| 488 | 74
Jethyiphany) cHy | w B | CHH, | 167 | 128 | 203
3-athylpheryl W H B | Cen, | 383 | 268 | 807
3-athyiphenyl CH, | o a scH, | 87 | 8.1 | 3088
Setiviphenyl H H & scH, | 16.4 | 11.8 | 168
F-sthylphenyl CHy, | ©H, o ] 93.7 | 72.8 39.3
3-athyiphanyl CHy, | CHy 8r B | 365 ) 273 | S0
Setiyiphenyd cH, | ou, CHCH, | 148 | 112 | 260.5
2-ghinre-5- H H o cH, | 847 | 421 | 36
2-chiora-6- H H B Be | 684 | 610 | 188
athylphenyl - _
1-napithy) H M a | a 41 | 318 25
1-naphthys H | uw | e B |48e| 373 | ms
—— H CH, cH, | 782 sos | 274
1-nuphtiyd H " F cH, | 88 | 881 | 68
1-maphthyl H | H c cH, | 912 260 | 43
PY—— H H | ocH, | cH, |@1.6{ 4723 | 181
1-nuaphthy) H W ! u a | an | 28 33
1-naphthyi M H | # | cH, | 192 | 148 78
1-neghthy! H | o P | cF, |3sse| 286 | 784
t-naphthyl H H o cr, |3se| 288 | 528
1-naptiyd H | w B CF, | 8.1 | 38.3 | 48.8
f-naphthyl H H | sci | o |70 | 1 418
1-naphthyl H M H cr, | 120 | 982 | ase
FY—" K M C | cHcH, | 208 | 188 | 4sae
1-nyaphthyi Ho| H H | cHeM, | 38 | 300 | 63
1-ruapthy) M H a scH, | 43 | 332 | as.
1-naghthyl W | H H scH, | 124 | 98.3 27
8-quinaliny! W] ow a cH, | 32 | 264 | 988
B-quinalinyl M| o® a | ouew, | a2 | 32 322
1-naphthy) H CH, a o 62 | 478 | 1318
Yonaphthyi Ho| CH o Br e5 | 489 | taso
T— W] eH | M a | 107 | 823 | 2982




PH-MX801) l’
— PHOTG) |
R A" e Ae R o | K | 1Cy 3 |
- M | toh) 1
1-nephtil H | e H e 64 | 418 | 2788 |
t-naphtiyi H | o, | o | cH, | 78 | eo8 | 1868 |
1-naghthyl H | e | @ e, | 41 | 318 | 2628 |
H | en, H cH, | 8 | @64 | 1282
H e, o | cuen, | 328 | 282 138 |
H ) oM | W | cHow, | 376 | 288 | 2838 |
o, | M B | CH, |39 ) 245 | 240 |
CHy, | ® a scH, | 243 | 1.84 | 480
e, | v | a | cuen, 128 sme | 17
CH, | H a o |se3| 468 | 130
cH, | ® By scH, | 2.18 | 1.68 NT
CHy, | W B | oueH, | 608 | 382 | 180
cH, | W B | & 838 a3 s
CH, H | o scH, | 8.47 | 692 | &2
e, | M a | cHoh, | 770 | 802 | 200
cH, | H a o 201 | 188 110
CH, | © Br SCH, | 6.56 | 427 | 631
CH, H & | ouew, | 206 | 5.7 166
CH, W | B | & 360 | 28.1 224 |
o, | W | @ 8CH, | 4.85 | 3.58 NT |
CHy, | W B B | 26.8 | 187 NT
msthexyphenyl - :
3-uifluerc- CH, | H Br | CHCH, | 1680 | 123 | T
methexyphesnyl ) [
3-methy- cH; | M Br B | 630 | 408 | T
sulforylphenyt o
3.methyl- CH, | M B | B 222 | 248 NT
sulfinyiphenyl : B
 3dodophenyl | CH, | M o | s, | 211 ] 182 | WNT
3-iadophenyl ' NT

&»@uimﬂi_q _ sy |

NN



10

20

25

AMPLE 76 - in vivo assay for protection against NMDA-induced

excitotoxic demage to the central nervous system.

The in vivo potency of compounds of the present invention is
exemplified by data summarized in Table i and obtained pursuant to the
following protocol. Day 7 necnatal rats were anesthetized with
metophane inhalation anesthetic for 4-8 minutes, inserted into
stereotaxic apparatus and injected intrastriatally with 0.5 g4 of 50 mM
NMDA {N-methyl-D-aspartate}. 15 minutes after the NMDA injection,
the rat pups were injected intraperitoneaily with 10, 30 or 60 umol/kg
of the NMDA antagonist of the structure specified in Table il. Animals
were returned to their mother and watched for signs of distress {e.g..
respiratory depression). After five days, the animals were anesthetized
with CO, and then decapitated; their brains were removed and weighed
to determine the degree of neurcprotection. Because NMDA injection
results in a retardation of brain growth @ﬁncﬁudﬁng necrosis), effects can
be measured gravimetrically in terms of the weights of injected and non-
injected hemispheres. Two groups of rat pups were used at each of
three doses of & compound toc generate a neuroprotection dose-response
curve. The chamical structure of sach of the tested compounds is
specified below with the general formula of the compounds shown at
the top of Table Il with particular substituent groups specified within
that Table. Teble Ii discicses 1) the EDg, for each tested compound,
i.s., the dose of a compound that provides 80% of the maximum
protection against damage to the central nervous system; and 2} the
percent {9%) maximum protection against damage to the central néwous
system provided by the indicated dose sxpressed as ymol per kilogram
bodyweight of the test subject.

T
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B S | T % meioum |
Cmpd. | . EDBO | protection per |
Ne R R, R, | R, B pmclikg | dose {pmoliky) “j

1 | 3othyiphenyl | CH, { H | © | © | 384 88.8@60 |
2 | 3ethyiphenyl | CHy | H | B | B | 134 | s838@60 |
3 J-sthylphenyl | H H F | CFR 18.2 768.8@680 | éw
6 ! aahyphenyl | cHy | M | o loH | 198 778060 |
5| trepitmg | M Lo | o |c# | 223 | sazee0 |
8 | tnephti | W lcH | B | B | 288 | ss7@80 |
7 0 tnaphthyi | #H | CHy | CH, | CH, 22.5 88.0@30 i
8 tnaphttyl | B | | B | cr, | 288 86.0@60 f*
8 | trphtryi | M | W | o Iscu | 108 | s27@e0 |
10 | tnwphttyl | H | u | o1 | cH, | 488 98.4@60 |

This invention has been described in detail with reference to
preferred embodiments thereof. However, it will be appreciated that
those skilled in the art, upon consideration of this disclosure, may make
rmodifications and improvements within the spirit and scope of the

invention.

-—
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¥What is clained is:

. A compound of the following Fermuia i

wherein R, R' and R? are each independently hydrogen, substituted or
unsubstituted alky!, substituted or unsubstituted éﬂkawwﬁ, substituted or
unsubstituied alkynyl, substituted or unsubstituted alkexy, substituted
or unsubstituted alkyithio, substituted or unsubstituted amincalkyl,
substituted or unsubstituted carboeyelic awﬂ, substituted
~ unsubstituted sralkyl, or a substituts ubstituted hatercaromatic
or heteroalicyclic group having 1 to 3 rings, 3 to 8 ring members in each
ring and 1 to 3 hetero atoms;
R®, R, and sach R® substituent are each independently haiogen,
hydroxyl, azido, substituted or unsubstituted alkyl, substituted
unsubstituted alkenyl, substituted or unsubstituted alkynyl, substituted
or unsubstituted alkoxy, substituted or unsubstituted alkyithio,
substituted or unsubstituted amincalkyl, substituted or unsubstituted
carbocyclic aryl, or substituted or unsubstituted aralkyl; n is an integer
of from 0-3; or a pharmacsutically aéeambﬂ sait thereof.

2. A compound of claim 1 wherein at least cne of R and R’ is
sther than hydrogen. '
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3. A csmp@uﬁdnof ciaim 2 wherain R is a substituted

unsubstituted carboeyelic aM group or & subsituted or unsubstityt
hetercaromatic group.

4. Acompound ofchizl where R is a substituted or
unsubstituted carbeeyzlic aryl group, and R' and R? are sach
independently hydrogen or substituted or unsubstituted alkyl.

6. Acompound cichainl of the f@ﬁﬁ@mﬁn@ Formuls la:

wherein R and R? are each indepsndently hydrogen, substituted or
unsubstituted alkyl, substituted or unsubstituted alkenyl, s@b tituted or
unsubstituted alkynyl, substituted or unsubstituted alkoxy, substituted
or unsubstituted alkyithio, substituted or unsubstituted aminoalkyl,
substituted or unsubstitutad carbocyelic aryl, substituts
unsubstituted aralkyl, or a substituted or unsubstituted heterocaromatic
or hetsroglicyclic gmup having 1 to 3 rings, 3 to 8 ring smembers in sach

o or

ting and 1 to 3 hetarc atoms;

RY, RS, each R%, R¥, RY, and each H¥ are each independently
halogen, hydroxyl, azido, substituted or unsubstituted alkyl, substituted
or unsubstituted alkenyl, substituted or unsubstitutad alkynvyl,
substituted or unsubstituted alkoxy, subsﬁ@gdi or unsubstitusted




alkylthio, substituted or unsubstituted aminoalkyl, substituted or
unsubstituted carbocyclic aryl, or substituted or unsubstituted aralkyl; m
and n are sach indspandently an integser of from 0 to 3; or a
pharmaceutically acceptable sait therseof.

8. A compound ogclaim 1 of the following Formuis lb:

R MH @8
N ) g3

Ne= C@ B r\ b
/7

ﬁfp

whersin R, R' and R? are each independently hydrogen, substituted or
unsubstituted alkyl, substituted or unsubstituted alkenyl, substituted or
unsubstituted alkynyl, substituted or unsubstituted alkexy, substituted
or unsubstituted alkyithio, substituted or unsubstitutad amincalkyl,
substituted or unsubstituted carbocyclic aryl, substituted or
unsubstituted aralkyl, or a substituted or unsubstituted hetsrosromatic

or hetercalicyclic group having 1 ¢ 3 rings, 3 to 8 ring members in each

ring and 1 to 3 hetero atoms;

R® and R® are sach independently halogen, hydroxyl, azido,
substituted or unsubstituted alkyl, substituted or unsubstituted
d or unsubstituted

substituted or unsubstituted alkynyi, substitute
alkoxy, substituted or unsubstituted alkylthic, substituted or

unsubstituted aminoalkyl, substituted or unsubstituted carbocyeiic aryl,
or substituted or unsubstituted aralkyl; or a pharmacsutically acceptable

salt thereof.
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7. A compound of claim 1 of the following Formuia ic:

wherein R and R? ars each independently hydrogen, su
unsubstituted alkyl, substituted or unsubstituted :
unsubstituted alkynyl, substituted or unsubstituted sikexy, substituted
or unsubstituted alkyithio, substituted or unsubsmmsd am@aﬁkvﬂ,
substituts rted carbucyelic aryl, substituted

unsubstituted araikyl, or  substituted or unsubstitutsd hetercaromatic
or heteroalficyclic group having 1 to 3 rings, 3 to 8 ring members in each
ring and 1 to 3 hetero atoms;

AY, R*, R* and each A¥ are sach independentiy halogen,
hydroxyl, azido, substituted or unsubstituted alkyi, substituted or
unsubstituted alkenvyl, substituted or unsubstituted alkynyl, substituted
or unsubstituted alkaxy, substituted or unsubstituted alkyithie,
substituted or unsubstituted amincaikyl, substituted or unsubstitusted
esrbocyelic aryl, or substituted or unsubstituted aratkyl; n is an integer
of from O to 3; or a pharmacsutically acceptable sait thereot.

g or unsubstity

8. Acompound ¢clalil ghgtis N-{3-ethylphenyi)-N,N’-
dimethyi-N’-{2,5-dichiorophenyllguanidine;
N-{3-athyiphenyl)-N-methyl-N’'-{2, 5-dichloroghenyilguanidine;
N-{3-athyiphenyl}-N°-{2,5-dichiorophenyl)-N’-methyiguanidine;

i
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N-{3-ethyiphenyi}-N’-{2, 8-dichisrphenyl}guanidine;
N-{3-ethyiphenyl)-N-methyl-N'-{2, 5-dibromophenyi)guanidine;
N-{3-ethylphenyl}-N’-{2,5-dibromophenyl]-N'-methyiguanidine;
N-{3-ethyiphenyl}-N’-{2, 5-dibromophenyilguanidine;
N-{3-ethylphenyli}-N-methyl-N’-{2-chicro-5-
trifiuromethyiphenyllguanidine;
N-{3-sthyiphenyl}-N’'-{2-chlore-5-triflucromethyiphenyi)guanidine;
N-{3-ethyiphenyl}-N,N’-dimethyl-N"-{2-brome-5-trifiuorsmethyliguanidine;
N-{3-sthylphenyl)-N-methyl-N’-{2-bremo-5-
trifiuromethyiphenyllguanidine: '
N-{3-sthyiphenyi]-N’-{2-bromo-5-triflusromethyiphenylguanidine;
NeissethyﬂpheﬂyﬂsMememy!eM’e(szﬂu@me&mmmamwmenmgunﬁdﬁn&;
N-{3-ethyiphenyl}-N’-(2-flucre-B-triflucromsthyiphenyilguanidine;
N-{3-ethyiphenyl}-N,N’-dimethyl-N’'-{2-chioro-B-ethyiphenyliguanidine;
N-{3-sthyiphenyl)-N-methyl-N'-(2-chioro-B-ethyiphenyi}gusnidine;
N-{3-ethyiphenyl)-N'-{2-chloro-5-ethyiphanyl)guanidine;
N-{3-ethyiphenyl}-N, N'-dimsthyl-N’-{2-bromo-5-ethyiphenyilguanidine;
N-{3-ethylphenyt}-N-methyl-N’-{2-bromo-5-ethyiphenyllguanidine;
N-{3-ethyiphenyi)-N’-{2-broma-5-ethyiphenyllguanidine;
N-{3-sthylphenyl}-N, N’'-dimethyl-N’-{2-flucro-B-ethyiphenyl)gusnidine;
N-{3-ethyiphenyl}-N-methyl-N’-{2-fluoro-5-ethyiphenyilguanidins;
N-{3-ethyiphenyll-N’-(2-flucro-5-ethyiphenyl)guanidine;
N-{3-ethyiphenyl}-N,N’-dimethyl-N’-{2-chioro-5-methyighenyl);
N-{3-ethyiphenyl)-N-methyl-N’-{2-chioro-§-methyiphenyliguanidine;
N-{3-sthyiphenyi}-N'-{2-chiore-5-sthyiphenyl}guanidine:;
N-{3-ethyiphenyl}-N'-{2-chloro-5-methylphenyllguanidine;
N-{3-sthylphenyl}-N-methyi-N'-{2-chioro-§-methylthic)guanidine;
N-{3-ethylphenyi)-N’-{2-chiors-5-methyithio)guanidine;
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N-{1-naphthyi)-N’-{2-brome-5-etityighenyilguanidine;
N-{1-naphthyl-N’'-{2-fucro-5-sthylphenyl)guanidine;
N-{t-naphthyi}-N’-(2,5-dichierophenyliguanidine;
N-{1-naphthyi)-N’-{2-fluore-5-methyiphenvilguanidine;
N-{3-ethyiphenyll-N-methyi-N'-{2,4, 5-trichlorephenyiguanidine;
N-{3-ethyiphenyl}-N’-(2,4,5-trichicrophenyliguanidine;
N-{3-ethyiphenyil-N-methyl-N'-{2, 3, 5-trichlorephenyllguanidine;
N-{3-sthyiphenyl}-N’'-{2,3,5-trichicrophenvilguenidine;
N-{1-naphthyi)-N’-(2,4,5-trichiorophenyliguanidins;

N-{ 1-naphthyi)-N'-{2,3,5-trichiorophenyl)guanidine;

N-{ 1 -naphthyi}-N’-(2, B-dichlorsphenyil-N'-methyiguanidine;

N-{ 1-naphthyl}-N’-{2-chicro-5-methyiphenyiiguanidine;

N-{ 1-naphthyl}-N'-{2, B-dimsthylphenyliguanidine;

N-{ 1 -naphthyil-N’~{2, 5~dibremogphenyllgusnidine;
N-{1-naghthyi)-N’-{ Zechﬂcr@aSsmemvmphewﬂ@em’emmvﬂgu&ﬂiﬁiﬂe;
N-{ 1-naphthyl}-N’'-{2-5-dimsthyiphenyl)-N'-methyiguenidine;

N-{ 1-naphthyl)-N’-{2,5-dibromophenyl)-N-methyiguanidine;
N-{1-naphthyli-N'-{2, Saéﬁb?@m@pheﬁv%em'amaﬁwﬂg;uaﬂidﬁne;
N-{1-naphthy!}-N’-{2-chiorc-B-thiomethyighenyilguanidine;

N-{ 1 -naphthyi)-N’-{2-fluore-E-trifiucromethyiphenyllguanidine;
N-{ 1-naphthyi}-N’-{2-chioro-B-triflucromethylphenyijguanidine;
N-{1-naphthy!}-N’-{2-bromo-5-triflusromethyiphenyl}guanidine;
Ns( {-naphthyll-N’-{2-thiomethyi-B-triflusromethyiphenylilguanidine;
N-{ { -naphthyil-N’-{ 2-methoxy-5-methylphenyilguanidine;

N-{ 1 -naphthyil-N’-{2-chlore-5-ethyiphenyllguanidine;

N-{ 1-naphthyi}-N’-{2-chloro-8-ethyiphenyil-N’-methylguanidins;
N-{ 1-naphthyll-N’-methyi-N’-{Z-chlore-5-thiomethyiphenyliguanidine;N-
{8-quinolinyl)-N’-{ Zechﬂer@eEaﬁimgmyﬂphemﬂmumﬁdﬁms
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N-{8-quinciinyi)-N’-{2-chloro-5-sthylphenyilguanidine;
N-(8-quinolinyi)-N’'-methyi-{2-chiore-5-sthyiphenylguanidine:
N-{3-methyithiophenyl)-N-methyi-N’-{2-chloro-5-
methyithiophenyllguanidins;
N-{3-msthylthiophenyl}-N’-methyl-N°’-{2-chicre-8-
methyithiophenyilguanidine;
N-{3-methyithiophenyl]-N’-{2-chioro-8-msthyithiophenyilguanidine;
Ne@emamymmpﬁaﬂmewammyﬂaw’eﬂzre»ehﬂ@meSeemwpheﬁvﬂgmmdm@,
N-{3-methyithiophenvi)-N’-methyl-N’-{2-chioro-8-sthyl
N-{3-methyithiophenyl)-N'-{2-chioro-E-sthyiphenyllguanidine;
N-{3-methyithicphenyl)-N-methyi-N'-{2-bromo-6-ethyighenyliguanidine;
M-{3-mathyithiophenyll-N’-methyi-N’-{2-bromo-8-ethyiphenvliguanidine;
N-{3-msthylthiophenyi)-N’-{2-bromo-B-sthyiphenyi)guanidine;
N-{3-msthyithicphenyi-N-maethyl-N’-{2, 5-dichiorophenyllguanidins;
N-{3-methyithiophenyl-N’-methyl-N’-{2,5-dichlcrophenyi)guanidine;
N-{3-methyithiophenyl-N’-(2, 5-dichisrophenyi)guanidine;
N-{3-methylthiophenyi}-N-methyl-N’-{2,5-dibromophenyliguanidine;
N-{3-methyithiophenyl)-N’-methyi-N’-{2, 5-dibramophenyllguanidine;
N-{3-methyithicphenyi}-N’-{2, 5-dibromophanyilguanidine;
N-{3-triflusromethyiphenyl}-N-methyl-N’-{2-chlors-5-
mathyithiophenyllguanidine;
N-{3-triflucromethyiphenyl)-N’-methyl-N’-{2-chloro-8-
methylthiephenyi}guanidine;
N-{3-triflusromethylphenyl}-N’-{2-chlors-B-methvithicphenyiiguanidine;
N-{3-triflusromethyiphenyi)-N-methyl-N’-{Z-chioro-5-

sthyiphenyllguanidine;
N-{ Semﬂu@mm@myﬁpheﬂyﬂbeN'smathyMEN'e(Zecm@me@

ethyiphenyllguanidine;
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NeqSetfﬁﬁu@mmethyﬁphenyﬂ)aN‘e(Zacm@é@aSaemvah@nmg@anﬁdﬁm;
N-{3-triflucromsthyiphenyl)-N-methyl-N’-{2-brome-8-
athyiphenyllgusnidine;
N-{3-triflucromethyiphenyl)-N’-methyl-N’-{2-broma-8-
ethvighenyllguanidine;
N-{3-trifluoromethyiphenyil-N’-(2-brome-8-ethylshenvijguenid

ine;

N-{3-triflusromasthyiphenyil-N-methyi-N’-{2,5-dichiorophenyllguanidine;
N-{3-trifluoremethylphenyl}-N'-methyl-N’'-{2, 5-dichisrophenyllguanidine;
N-{3-trifluoremsthylphenyl}-N’-{2,8-dichlorophenyllguanidine;

N-{3-triflucremethylphenyl}-N-methyl-N'-{2, 5-dibremegphenyllguanidine;
N-{3-trifiucromsthylphenyl)-N’-methyi-N’-(2, 5-dibromephenyll guanidine;
N-(3-trifluoromethyiphenyi}-N’-(2,8-dibromnephenyliguanidine;

m@@mﬁyﬂgﬂamdﬁmw

N-{3-athyiphenvl}-N-methyl-N’-{2-bromg-B-met
N-{3-athyiphenyl)-N’-methyi-N'-{2-brome-B-methvyithi .
N-{3-ethyiphenyi)-N’-{2-bromo-E-methyithicphenyl) guanidine;
N-{3-methyithiophenyl}-N-methyl-N’"-{2-bromo-5-
methyithiophenyi)guanidine;
N-{3-methylthicphenyl)-N'-methyl-N’-{2-brome-5-
methyithiophenyljguanidine;
N-{3-methyithiophenyi}-N'-{2-brome-8-methyithiopheny!) guanidine;
N-{3-methylthiophenyl)-N-methyl-N’-{2-brome-8-ethviphenyll guanidine;
N-{3-methyithiophenyl}-N’'-methyi-N’-{2-broms-8-ethyiphenyllguanidine;
Ne@Sememvm&@phemﬂewe{Zebwmosseethymm@nyﬁkguamdim:
N-{3-triflucromethylphenyl)-N-methyl-N’-{2-bromo-8-
methyithiophenyliguanidine;

N-{ 3-triflucromethyiphenyl)-N’-methyl-N’-{2-bromo-5-

methylthiophenyilguanidine;
Naﬂgsmﬂu@mmmnphemﬂ)ﬁN's(Zebf@m@aSem@mhy’mm@@hany%guamdm@,

ifﬁﬁiWW
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Neqs-sbmmcphnyﬂ}eNememViaN'eqZechwm%ememyﬁthisphenyﬂbgumﬁdine;
N-{3-bromogheny!}-N'-methyl-N'-(2-chloro-8-methyithiaphenyilguanidine;
N-{3-bromophenyl)-N’-(2-chlero-§-methyithiophenyilguanidine;
Ne@smﬂuammgthxvphenvﬂewememyﬁaw’42@Ssdibmm@phenyﬂ}gumidiﬂe;
N-{3-triflucromethoxyphenyl)-N’-methy

dibromophenyllguanidine;

N-{3-trifluoromethoxyphenyi)-N'-(2, 5-dibromophenyijguanidine;
N-{3-trifluoremethoxyphenyl}-N-methyl-N’-{2-bromio-5-
ethylphenvilguanidine;
N-{3-trifluoromethoxyphenyl}-N'-methyl-N’-{2-Brome-5-
ethyiphenyliguanidine; |
Ne@amm@mmem@mhfwmbaN'e@abmme@emwpmnwmm&ﬁm:
N-{3-iodophenyl]-N-methyl-N’-(2-chiore-B-methyithiophenyliguanidine;
N-{3-lodephenyl}-N'-mathyi-N'-{2-chisre-8-meathyithiophenyllguanidine;
N-{3-iodophenyll-N'-{2-chioro-5-methyithiophenyliguanidine;
N-{3-iodaphenyi]l-N-methyl-N’'-{2-chlore-5-ethylphenyllguanidine;
N-{3-icdophenyl}-N’-methyl-N’'-{2-chlerc-8-sthyiphenyliguanidine;
N-{3-iodophenyi)-N’-{2-chlors-5-sthyiphanyllguanidine;
N-({3-ethylphenyl)-N’-(2-chioro-8-ethylthiophenylguanidine;
N-{3-ethylphenyi}-N-methyl-N’-{2-chiora-B-ethylthicphenyllguanidine;
N-{3-ethyiphenyl)-N’-methyi-N'-{2-chiore-6-ethyithiophenyllguanidine;
N-{3-ethyiphenyi}-N, N’ -dimethyl-N’-{2-chiora-5-
sthvithiophenyljguanidine;
N-{3-ethyiphenyl}-N'-{2-bromo-§-ethylthiophsnyl)guanidine:;
N-{3-ethyighenyl)-N-methyl-N’-{2-bromeo-5-ethyithiophenyilguanidine;
N-{3-ethyiphenyl}-N’-methyi-N’-{2-bromo-B-ethyithiophenyllguanidine;
N-{3-ethyiphenyl}-N,N’-dimethyl-N’-{2-bromo-5-
ethylthiophenyllguanidine:
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N-{3-methyithiophenyl)-N’-{2-chlors-E-sthyithioshenyllguanidine;
Na%Bem@mvithﬁoph@nvﬂeMemeﬁiymeN'e@ecm@meSe
sthylthiophenyilguanidins; -
N-{3-methylithiophenyl}-N’-methyl-N’-{2-chlors-8-
ethyithiophenvyilguanidine;
N-{3-methylthiophenyl)-N,N’-dimethyi-N’-{2-chloro-5-
sthyithiophenyllguanidine; |
N-{3-methyithiophenyl}-N’-{2-bromo-§-sthyithiophenyliguanidine;
N-{3-methvithisphenyl}-N-methyi-N’-{2-bromo-6-
ethyithiophenyllguanidine;
N-{3-methyithiophenyi)-N’'-methyl-N’-{2-brome-&-
ethyithiophenyllguanidine;
N-{3-methyithiophenyl}-N,N’-dimethyl-N’-{2-bromo-8-
sthykthiophenyliguanidine; |
N-{3-triflusromethyiphenyi)-N’-{ 2-chiers-8-sthyithiophenyllgusnidine:
N-{3-triflucromethyiphenyll-N-methyi-N’-{2-chioro-6-
ethvithiophenyl)guanidine;
N-{3-triflusromethyliphenyl}-N’-methyl-N’-{2-chiora-5-
sthyithiophenyllguanidine; _
Nstsmﬂ@@mmemytphenyﬂeN,N'adﬁmsmyﬁem’a¢2~eﬁﬁ@%@e§a
ethvithiophenyilguanidine;
N-{3-triflueromethyiphenyll-N’-{2-bromo-8-ethyithiophenyllguanidine;
Me{SQMﬂu@mm@mymphenyweNememwewe(zsbmm@sﬁa
sthyithiophenyllguanidine;
N-{3-triflucromethylphenyl}-N’-methyl-N’-{2-bromo-8-
ethyithiophenyllguanidine;
N-{3-trifluoromethyiphenyl}-N, N’ -dimethyl-N’-{ 2-bromo-5-
ethylthiophenyliguanidine; B



N-{3-ethyiphenyl}-N’-{2-chiorc-5-triflucramethyithiophenyi)guanidine;
N-{3-ethyiphenyl}-N-methyl-N’-{2-chioro-5-
Wﬁﬂuammemwthi@phenvmggmaﬁi@ine;
N-{3-ethyiphenyl}-N’-methyl-N’-{2-chlorg-5-
witluoromethyithiophenvi}guanidine;
N-{3-ethyiphenyl}-N,N’-dimsthyi-N’'-{2-chicro-5-triflusromethyi
thiophsnyl)guanidine;
M-{3-ethylphenyi}-N’-{2-bromo-5-triflucremethyithiophenyllguanidine;
N-{3-ethyiphenyl)-N-methyl-N’-{2-bromu-8-triflusromethyl
thisphenvilguanidine;
N-{3-ethyiphenyi]-N’'-methyl-N'-{2-bromo-B-triflucrometiyi
thiophenyllguanidine;
N-(3-athyiphenyi)-N,N’-dimethyi-N'-{2-broma-B-trifiuoremethyl
thiephenyllguanidine;
N-{3-methyithiophenyl}-N’-{2-chloro-5-trifivoromethyl
thiophenyllguanidine;
N-{3-methyithiophenyl}-N-methyi-N’-{2-chlere-8-trifluoramethyi
mﬁ@m@m@g@aﬂmﬁm;
N-{3-methyithiophenyl}-N’-methyl-N’-{2-chiors-5-triflusromethyi
thiophenyi)guanidine;
N-{3-methyithiophenyl}-N,N’-dimethyl-N’-{2-chioro-5-trifluoromathyi
thiophenyllguanidine;
Ma{3emgmmﬁ@phenyﬂeN'eiZebmmaeSaﬁﬁﬂu@r@memvil
mﬁ@phenngumidmg;
N-{3-meathyithiophsnyl}-N-methyl-N’-{2-bromo-B-trifluoremethyi
thicphanvilguanidine;

- Sememvimmg@henyﬂeh\l'emethyieN's(Z-bmm@sSamﬂu@mmemvi

thiophenyl)guanidine;

e

\il'iiiﬁﬂfﬂfﬂ“\‘ﬁm '



-

UL

¢ L ® s *

N-{3-methyithiophenvyi}-N, N’ -dimethyl-N’-{2-brome-8-triflusromethyi
thiophenyljguanidine; '_
N-{3-triflucromethyiphenyl}-N’-{2-chloro-5-triflucromethyi
thiophenyljguanidine;
N-{3-trifluoremethyiphenyij-N-mathyl-N°-{2-chlore-E-trifluoromsthyi
thiophenyilgusnidine;
N-{3-trifluoromethyiphenyll-N’-methyl-N"-{2-chiere-8-triflusremethyi
thisghenyllguenidine; |
N-{3-triflucromethyiphenyi}-N, N’ -dimathyl-N’-{2-chloro-5-triflucromethyl
thiophenyliguanidine;
N-{3-triflusromethyiphenyl)-N’-{2-brome-5-triflucromethyi
thiophenyllguanidine; |
N-{3-trifluoromethyiphenyl)-N-methyi-N’-{2-bromeo-B-triflucromsthyi
thisphenyi)guanidine; |
Nemaﬁrﬁﬁuf@methvﬁphenv#@aN'«mgthyﬁeN"sQZebr@m@eﬁetﬁﬂu@mmmw
thiophenyllguanidine;

N-{ 3-trifiuoremethviphenyl}-N,N’-dim
thisphenyliguanidine;

N-{ 1-naphthyl)-N’-{2-chlore-8-methyithisphenyllguanidine;
N-{ 1-naphthyi}-N’-{2-iodo-5-methyithiophenvilguanidine; or
N-{ t -naphthyii-N’-{2-bromo-5-msthyithiophenyliguanidine;
and pharmacsutically acceptable saits of said compounds.

sthyl-N’-{2-brome-B-triflussomethy!

| 8. A compound of the following Fermuis il:
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wherein R, R' and R? are each independently hydrogen, substituted or
unsubstituted alkyi, substituted or unsubstituted alkenyi, substituted
unsubstituted alkynyl, substituted or unsubstituted alkaxy, substituted
or unsubstitutsd alkyisulfinyl,
8d or unsubstiturted

or unsubstituted alkyithic, substitutsd
substituted or unsubstituted alkyisulfonyl, substitute
sminoalkyl, substitutad or unsubstituted carboeyelic aryl, substitutad
unsubstituted araikyl, or a substituted or unsubstituted hetsroaromatic
or heteroalicyclic group having 1 ¢o 3 rings, 3 to 8 ring members in each
fing and 1 to 3 hetaro atoms; |

R®, R%, end each R® substituent sre ssch indepsndently haiogen,
hydroxyl, azido, substituted or unsubstitutad aﬁkyﬂ substituted
unsubstituted slkenyl, substituted or unsubstitute
or unsubstituted alkoxy, substituted or unsubstitute
substituted or unsubstituted alkyisuifinyl, substituted
glisvisulfonvi, substituted or unsubstituted ammaﬁkvw substitu
unsubstituted carboceyelic aryl, or substituted or unsubstituted aralkyl; n
is an integer of from O-3; or a pharmacsutically acceptabls sait thereaf.

fe
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10. A compound of claim 8 of the following Fermuia lla:

lia

wherein # and B2 are each independently hydrogen, smbsmmgd er
unsubstituted alkyl, substituted or unsubstituted alkeny!, substituted or
unsubstituted alkynyl, substituted or unsubstituted alkoxy, substituted
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or unsubstituted alkyithio, substituted bstitutad alicylsutfiny,
substituted or unsubstituted alkylsuifenyl, substituted or unsubstituted
aminoalkyl, substitutad or unsubstitutsd cam@cv@ﬁc aryl, substituted
unsubstituted aratkyl, or s substituted or unsubstituted hetere
or hetersalicyclic group having 1 to 3 rings, 3 to 8 ring members in each
ring and 1 ts 3 hetero atoms; :

R®, R, sach R®, R*, R®, and each R are esch independently
halogen, hydroxyl, szide, substituted batituted alkyl, substituted
or unsubstituted alkenyl, substituted or unsubstituted aslkynvi,
substituted or unsubstituted alkoxy, substituted
slkvithio, substituted or unsubstituted slkyvisuifinyi, substituted
unsvbstituted alkylsulfonyl, substituted or unsubstituted aminocaikyli,
subsiituted or unsubstituted carbocyclic aryl, or substituted or
unsubstit arslkyl; m and n are each indepsndently an integer of from
0 to 3; or a pharmacsutically acceptable sait thersof.

1. A compsound of claim 8 of the following Fermuls ilb:

wherein B, R' and R? are each independently hydrogen, substituted
unsubstituted alkyl, substituted or unsubstituted alkenyl, substituted or
unsubstitutad alkynyl, substituted or unsubstituted alkoxy, substitutsd
or unsubstituted alkyithic, substituted or unsubstituted alkylsulfinvi,

substituted or unsubstituted alkylsulfonyl, substituted @funsubmmgd




smincalkyl, substituted or unsubstituted carbocyclic aryl, substituted or
unsubstituted aralkyl, or & mmteé or unsubstituted heterosromatic
or heteroslicyclic group having 1 to 3 rings, 3 to 8 ring members in sach
ring and 1 to 3 hetero atoms;

R® and R* are each independently halogen, hydroxyl, azido,
substituted or unsubstituted alkyi, substituted or unsubstituted alkenyl,
substituted or unsubstitutsd alkynyi, substitutad or unsubstituted
gikoxy, substituted or unsubstituted alkyithio, substituted
unsubstituted alkylsulfinyl, substituted stituted
substituted or unsubstituted aminoalkyl, substitute
carbacyelic aryl, or substitutad cr unsubstituted araikyi; er
pharmaceuticaily acceptable salt thereof.

i2. A compound of ciaim 9 of the following Forrmula lic:

wherein R and R? are each independently hydrogen, substituted
unsubstituted aikyl, substituted or unsubstituted aikenyl, substituted or
unsubstituted alkynyi, substituted or unsubstituted alkexy, substitutsd
or unsubstitutad alkyithio, substituted or unsubstituted alkyisulfinyi,
substituted or unsubstituted alkyisulfonyl, substituted or unsubstituted
amirncalkyl, substituted or unsubstitutad carbocyelic aryl, substituted or
unsubstituted aralkyl, or a substituted or unsubstituted hetsrcaromatic
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or heteroalicyclic group having 1 to 3 rings, 3 to 8 ring members in each
ring and 1 to 3 hetero atoms;

R¥, R*, RY, and each A" gre each independently haiogen,
tituted alkyi, substituted

hydroxyi, azido, substituted or unsubs
stituted alkenyl, substity

ituted a&koxy, substituted or unsubstituted

ted or unsubstituted

slkyisuifonyl, substitutad
unsubstituted carb@cycﬁ@ SM, OF substitutes

mﬂkvﬁ*
is an integer of fmm 0 to 3; or a pharmacsutically a@sepmbms salt

thersof.

lsulfonyiphenyl)-

13. A compound of claim 8 that is N-{3-m
N-methyl-N'-{2,5-dibromeophenyliguanidine;
N-{3-msthyisulfonyiphenyi}-N'-methyi-N’-{2, 5-dibromophenyilguanidine;
N-{3-mathyisulfonyiphenyl)-N'-{2,5-dibromoghenyl)guanidine;
N-{3-methyisulfinylphenyl}-N-methyi-N’-(2,5-dibromophenyliguanidine;
N-{3-mathyisuifinylphenyl}-N’-methyi-N’-{2,8-dibromophenyliguanidine;
or N-{3-msthylsulfinylphenyi}-N’-{2, 8-dibromophenyllguanidine; and
pharmacsutically acceptable saits thereof.

14. A method of treating a disease of the nervous system
in which the pathophysiology of the disorder involves
excessive excitation of nerve cells by agonists of NMDA
receptors, comprising administering to a mammal
exhibiting symptoms of the disease or that exhibits
symptoms of the disease or susceptible to the disease an

effective amount of a compound of claim 1. :
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18. The mtmict visim 14 wharein said disease is Alzheimer’s
dissase, Parkinson’s disease, Huntington’s disease, Amyotrophic Latsrai
Sclerosis, Down’s Syﬂdmme or Koersakoti’s dissase, or
:bmerein the mammal is a hum?n suffering from epilepsy.

186. B witad of {skibitisg W _ raceptor-ion channel related

neurstoxieity in @ mammal exhibiting such neurstoxicity or susceptibis
thereto pininigtering to the semal an effective wnmut of Y

17. The method of claim 16 whersin gsaﬁd neurotoxicity is
caused by excasasive release of endogenous glutamats follewing the
eccurrence of hypoxia, hypoglycemis, brain or spins! chord ischemis, or
brain or spinal chord trauma.

é

18. A method of treating nerve cell death comprising
administering tco a mammal in need of such treatment an
effective amount of a compound of claim 1.

19. A method of treating a disease of the nervous system
in which the path@physialogy of the disorder involves
excessive excitation of nerve cells by agonists of NMDA
receptors, comprising administering te a mammal
exhibiting symptoms of the disease or that susceptible to '
of the disease an effective amount of a compound of claim

9
20.  amtedel -inhibiting NMDA receptor-ion channel related
neurotoxicity in 8 mammal exhibiting such neurctoxicity er susceptible
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thereto gomprising administering to the mammal an,

leffective amount of & compound of clainm $.

e

A method of treating nerve cell death comprising

21.
ng to a mammal in need of such treatment an

administeri
effective amount of a compound of claim 9.

22. A pharmacesutical composition cemprising a therapeutically
effective amount of one or mare compounds of claim 1 and a
pharmaceutically sccaptable carrier.

23. A phermaceutical composition compriging a therapeutically
~ affective amount of ohe or more compounds @:f claim 9 and a ’
pharmacsutically acceptable carrier. . 6

24. A compound of claim 1 or claim’'9 which is
radiolabelled,



