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THERAPEUTIC SUBSTITUTED GUANmDINES 

MC.K&RQYND _gE THEJMV.ENDOJV 

1. Elld Rf tho ~llY.l.ntmn 
The present invention relates to eermmn substituted guanidinos, 

and methods of treatment and pharmaceutical compositions that utHiZe 

or comprise ono or more such guammdines. 

2. llWmnwnd 
A number of substituted guamfdines have been reported. See, 

e.;.e U.S. Patent Nos. 1,411, 731 ~ 1,422,508, 1,597,233, 1,842, 180, 

10 1, 672,431, 1, 730,388, 1, 766,316, 1, 796, 73.9, , ,850,682, 

2,145,214, 2,254,009, 2,833,474, 3,117,994, _3,140,231, 

3, 1 ss,e1e, 3,228,975, 3,248,426, s,2s2,s1 e, 3,283,oos, 

3,270,0!4, 3,301, 755, 3,320,229, 3,301, 775. 3,409,889, 

3,479,437, 3,547,951, 3,839,477, 3,681 ,457, 3,799,427, 

15 36 784,643, 3,803,324, 3,908,013, 3,949,089, 3,975,533, 

3,976, 787, 4,060,840, 4,014,934, 4, H51 ,541, 4, 709,094, 

20 

4,9106, 779, 5,093,525, 5, 190,976 and 5,282,568; PCT appHenons 

WO 90/12575, WO 91112797, WO 91118888, amd WO 92/14697; und 

H.W. Geluk, et al., J. Med. Chem., 12:712 (1969). 

The amino acid lagh.rtamate is widely thought to act as a chemical 

transmitter substance at excitatory synapses within tha centraM nervous 

system. Neuronal responses to glutamate are complex and appear to be 

medmatod by at least throe different receptor types, te., KA, QA and 

25 NMDA subtypes, each b11mng named for their relatively specific ligands, 

tc., kamnic acid, quisaquaHc acid and Namathyl .. Oaaspartic acid~ 

------
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respec~veiy. An amino acid which activates one or more of these 

r~captor types is referred to as an excitatory amino acid (EAA>. 

The NMDA subtype of excitatory ammno acid receptors ms 

activated during normal excitatory synaptic transmission in the brain. 

Activation of NMDA receptors under normal condmons is responsible for 

the phenomena of long~tenn potentinon, 11 memory .. ~mke phenomenon, 

at excitatory synapses. Excessive excitation of neurons occurs in 

•pmleptie seizures and It has been shown that over~ectivaticm of NMOA 

1 O receptors contributes to the pathophysmology of epHepsy. 

NMDA receptors are also strongly involved in nerve ceH death 

whMch occurs foUowing brain or spinai chord iaehemia. Upon the 

occurrence of ischemic brain mnsutts such as stroke or heart attack, an 

15 exc&ssmve release of endogenous g~utameto occurs, resulting mn the over~ 

stimu!ation of NMDA receptors. Associated wmth the NMDA receptors is 

an ion chainne~. The recognition site, i.~ .• the NMDA receptor, is 

~xtomai to tho ion channel. Whan g~utamate interacts whh the NMDA 

receptor, It cau~es th.a ion citumnem to open, tiH•reby permitting a flow of 

20 crions across tha ceH membrane, e.g., Cah and Na+ into the cell and 

K + out of the cell. It is believed that this flux of ions, espedaHy the 

mnfiux of Cah ions, caused by tho interaction of g~utemate with the 

NMDA receptor, pMays an mmportant ro!e run nerve cefl death. SH, e.g., 

S.M. Rothman, et al., Trends in Neutoscl, 10€7):299a302 (1187). 

25 

Agents which block responses to NMDA rocoptor activation 

therefore have therapeutic uses in tho tre11tmont of nouroiogi~oi 

disorders such as epilepsy and also in the prevention of nerve can death 

-- ----------------



iresuiting from hypoxia or hypogiycemra or followmng bnzin ischemia · 

which occurs during stroke, trauma and heart attack. A number of 

disorders of the nervous system aro associutad with neurodegeneration 

that may be caused by overactivation of NMIDA receptors. Antagonists 

5 of NMDA roceptor@mediated responses hove potential· therefore for the 

treatment of such disorders as A~zheimor's disease, Parkinson's disease, 

Huntington's disease, Amyotrcphic latera~ Selsrosis, Down's Syndrome 

and Korsakoff' s c:Hseasee 

10 Research on the NMDA recaptor-jon channel comphix has ~ad to 
determination of a receptor sito wfthmn the ion channe~ known as the 

PCP receptor. See J.P. Vincent, et el., Pmc. Natl. Aced. St:i. USA, 

76:467M882 ( 1979); S.A. Zukin, et m., Proc. Natl. Acad. Sci. USA, 

78:5372~5376 (1979); M.S. Sonders, at al., Trends In Neuml#:i., 

15 11n3:37e40 (1988); and N.A. Anis, et at, Br. J. Pharmacol., 79:565~ 

575 (1983). A compound which b~nds to the PCP receptor can act as 

an ion channe~ b~ocker, thereby interrupting the flow of mons through the 

ceU membrane. fn this manner, agents which inmmct wfth the PCP 

receptor 1Jct as non-competitive antagonists reducing the agonmst action 

20 of g~utamato at the NMDA receptor. 

Known PCP receptor Hgands !nc~ude PCP, i.e., Phencyciidine, 

ana~ogues such as 1-n 1 ~C2~thwony~H:ycjohaxyH~piperidine (TCP), 
benzomorphan €sigma) opiates, and ( + )e6-methy~e 10, 11 adihydroa5Hs 

25 dibenzo{SJ,d]cyejoheptenes5, 1 Osfmino (i.e., the drug MK~ecn, see U.S. 
Patent No. 4,399, 141). See, a~so, E.H.f. Wong, et am., Pmc. Natl. 
Acad. Sci. USA. 83:7104-7108 (1986), and W.J. Thompson, et at, J. 

Mod. Chem., 33: 789-808 ( 1990). 
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§!J_MMABY_ gf THE INViNTEOm 

The present invention provides substituted guanmdines of Fcrmu~a 

wherein R, IR1 and R2 are each fndependantmy h.;drogan, substituted or 
unsubstituted alkyl having from 1 to about 20 carbon moms, substituted 

or unsubstituted aHumyl having ·from 2 to about 20 carbon atoms, 

15 substituted or unsubstituted aikynyfil hawing from 2 to about 20 carbon 

atoms, substituted or unsubstituted a~koxy having from 1 to about 20 

carbon atoms, substituted or unsub~d alky~thmo hevmn; from 1 to 

about 20 carbon atoms, substituted or unsubstituted ammnoaUcyi havmng 

from 1 to about 20 carbon atoms. substituted or unsubstituted 

20 carbocycHc aryl having at least about 6 ring carbon artoms. substituted 

er unsubstituted andky~ havmn; at ~east about 6 carbon ring atoms, or a 

substituted or unsubstffitutod hetero11romatwc or hetero11iieyclic ;reup 

having from 1 to 3 rings, 3 to 8 ring members In each ring and from 1 
to 3 hetero ntomns; 

25 R3 and R4 are oach Mndependant~y halogen, hydroxy~, azfdo, 

substituted or unsubstituted a~kyf having from 1 to about 20 carbon 

atoms, substituted or unsubstituted alkanyM havmng from 2 to about 20 

carbon atoms, substituted or unsubstituted aJkynyl having from 2 to 

-- ·- ----------·-···------ -----
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8bout 20 carbon atoms, substitut~d or unsubstituted o~koxy having from 

1 to abow.mt 20 carbon atoms, substituted orr unsubstituted alkylthio 

haJving from 1 to about 20 carbon atoms, substituted or unsubstituted 

aminoaUcy~ having from 1 to about 20 carbon etoms, substituted or 

5 unsubstituted carboeyclme aryi having at least about 6 ring carbon 

moms, or substituted or unsubstituted araHcy~ having at ~e11st about 6 

ring c1mrbon atoms: 

each R11 substttuent is indapendentmy halogen, hydroxyl, uido, 

substituted or unsubstituted alkym having from 1 to about 20 carbon 

10 atoms, substituted or unsubstituted aHceny~ having from 2 to about 20 

c1irbon 11toms, substituted or unsubstituted 11~tynyl having from 2 to 

about 20 carbon atoms, substituted or unsubstituted aHcoxy having from 

1 to about 20 carbon atoms, substituted or unsubstituted e~kylthio 

having from 1 to about 20 carbon atoms, substituted or umsubstitutad 

15 aminoalty~ having from 1 to about 20 carbon atoms, substituted or 

unsubstituted carbocycHc a1ry~ having at least about 6 rmng carbon 

ntoms, or substituted or unsubstituted eraiky~ havh1g at ~east ebout 6 

ring carbon atoms; 

n ms an integer of from 1 to 3; and pharmaccmtica~ny acceptable 

20 sa~ts thereof. 

25 

~n another aspect, tho mnvontmon provides compounds of the 

fo~~owing Formula U: 



wherein R, R1 and R2 are each independen'tiy hydrogan, substituted or 

unsubstitut=d alkyl having from 1 to about 20 carbon atoms, substituted 

or unsubstituted aJkeny! havmng from 2 to about 20 carbon atoms, 

substituted or unsubstituted alkynym havfng from 2 to about 20 carbon 

5 atoms, substituted or unsubstituted aikoxy having from 1 to about 20 

carbon atoms, substituted or unsubstituted •~kylthio havmn; from 1 to 

about 20 carbon atoms, substituted or unsubstituted alky!sulflny~ having 

from 1 to about 20 eerbon atoms, substituted or un1ubstitutod 

11Wky[sumfony! having from 1 to about 20 carbon atoms, substituted or 

10 unsubstituted aminoaftyi having from 1 to about 20 carbon atoms, 

substituted or unsubstituted camocycHc arym having at least e ring 

carbon atoms, substitute~ or unsubntutad araIDkyl having at meast 6 ring 

carbon atoms, or a substituted or unsubstinrted hetaroaromattfc or 

heteroalicyeHc group having 1 to 3 rings, 3 to 8 ring members fn each 

15 rmng and 1 to 3 hetero atoms; 

Rj, R', and each R6 substituent are each independently ha~ogan, 

hydroxy!, azido, substitutad or unsubmtutad ldky! having from 1 to 

about 20 carbon atoms, substiUJted or unsubstituted aikenym having 

from 2 tc about 20 carbon atoms, substituted or unsubstitutnd a~kynyl 

20 having from 2 to about 20 carbon artoms, substituted or unsubstituted 

a~koxy having from 1 to about 20 CBrbon 11toms, substituted or 

unsubstituted aUcy~hio having from 1 to about 20 carbon moms, 

substituted or unsubstituted aWkymsulflnyl having from 1 to about 20 

carbon atoms, substituted or unsubstitutGd aMkyisu!fonym havmng from 1 

25 to about 20 carbon atoms, substitutGd er unsubstituted amincaikyl 

having from 1 to about 20 carbon moms, substituted or unsubstituted 

c~rbocycUc aryi having about 6 or more ring carbon atoms, or. 

substituted or unsubstituted aralkyi having about 8 or more ring carbon ---lr-1inr 



atoms; 111 is an integer of from Oa3; or a pharmaceutically accoptabla salt 

thereof. Thus, Formula H is defined tho same as above for Fcrmuma i 

except R, R 1, R2, R31, R4
, R1 of Fon'!fu.11la 11 each also may be 

fndependantfy selected from substituted or unsubstituted alkylsulfoxide 

5 having from 1 to about 20 carbon atoms and substituted or 

unsubstituted a~kyfsuffonyl having frem 1 to about 20 carbon atoms. 

Preferred co_mpounds of Formumas f and rn exhzblt 2 hmgh affinity 

for the PCP receptor. The phrasG WI high affin~ty for the PCP reeeptorl'I as 

10 used herein means the compound axh~blts an ICto of 1 pM or ~ass in a 

typmca~ PCP receptor binding assay such as described in Example 7 4 

which foUows, more preferab~y an ~C10 of 0.5 pM or less mn such a PCP 

receptor assay. For reasons discussed be~ow, for· at ~east some 

therapeutic appHcnons, further preferred are those compounds of 

15 Formulas ~ and H that exhibit such high affinity for the PCP receptor as 

weH as high affinity for the sigma ntcsptor. The phrase "high affinity for 

the sigma receptor"' as used herein means the compound exhibits an 

~C~0 of 1 pM or less in a typlca~ sigma receptor binding assay such as 

described in Example 75 which foHows, morG preforabfy an lf1o of 0.5 

20 pM or ~ea in such a sigma receptor assay. 

The substituted guanidines of the invention are usefu~ for a . 
number of therapeutic applications. Accordmn;~y, the present invention 

~ncludes methods for treatment and/or prophy~axis of ineurolo;icam 

25 coinditions such as epilepsy, ineurodogenerative cendttions and/or nerve 

eel~ death resulting from e.g. hypcx~a, hypoglycemia, brufn or spmna~ 

chord mschemfa, brain or spmnal chord trauma, and the ~ike. Compounds 

of Formulas l and n also are usefu~ to tre• and/or prevent various 



/ 
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neurodegemuative diseases such 1s Parkinson's dmseasa, Huntington's 

disaasc~ Amyotrophic Lateral Sclerosis, Aizheimer's disease, Down's 

Syndrome and Korsakoff' s disease. Tho methods of the invention in 

genera! comprise administration of 11 therap@uticafiy effective amount of 

5 one or more compounds of FormuMa ~ of Formuma H to an animam, 

ineiudlng a mammal, particuiariy a human. 

The invention also provides phannaeeuticai compositions thart 

comprlse one or more compounds of Formuna m or Fonnu~a mi and a 

10 suitable carrier. 

Other aspects cf the invention are disclosed Infra. 

IJUAJUQ..Q_ilCB•PD_QN Qf._IH_IJWEllDOW 
15 SuitabSe halogen substituent groups of compounds of Fonnufas I 

and H as defined above {I.e. compounds of the invention) include F, Ci, 

Br ~nd i. tt; is intended that references herein to Formulas I and U, or 

references to compounds of the mnvctntion, appiy equa~~Y to compounds 

of Fommmas la, filb, le, Uo, Hb and m: as those formtdas are defined 

20 hero~n. Hence, suitable end preferred substituent groups of Fonnuias I 

and H as identified heroin, are a~so aumtabie and preferred substituent 

groups of compounds of Formulas ~a, mb, me, Ha, ~Wb and Uc. ~kyID groups 

of compounds of Formulas ! and U preferably have from 1 to about 12 

carbon atoms, more preferably 1 to about S carbon atoms, stiH more 

25 preforabiy 1 to about 6 carbon atoms, even more preforab~y 1, 2, 3 or 4 

carbon moms. Methyl, mhyQ and propyQ including isopropym are 

p~rdc~.daifiy preferred amkyl groups. As used heremn, the term am.kyl un~ess 

otherwmse modified refers to beth cyclic and noncyclic groups, although 



of course cyeiic groups wm comprise at least three carbon ring 

members. Straight or branched chain noncyclic alkyl groups are 

generaUy more preferred than cyclic grnups. Preferred a!kenyl and 

a~kynyl groups of compounds.of the invention have one or more 

S unsatur•ed linkages and from 2 to llbout 12 carbon atoms, more 

preferably 2 to about 8. carbon atoms, still more preferably 2 to about 6 

carbon atoms, even more preferably 1, 2, 3 or 4 carbon atoms. The 

terms a~kenyl and a~kynyi as used herehi refer to both cycfie and 

noncyclic groups, although straight or branched noneyeHe groups are 

10 gomm~Hy more preferred. Preferred a~koxy groups of compounds of 

Formu~as I and U inciudo groups having one or more oxygen Hnk1iges •nd 

frcm 1 to about 12 carbon atoms, more preferably from 1 to about 8 

earboin atoms, and still more preferably 1 to about 6 carbon atoms, even 

mere preferab~y 1, 2, 3 or 4 carbon atoms. Preferred a~kyithio groups of 

16 compounds of Fonnulas ~ and H mnc~udo those groups havmng one or 

more thmoether Hnkagas and from 1 to about 12 carbon atoms, more 

preferably from 1 to about 8 carbon atoms, and stH~ more prefemb!y 1 

to about 6 carbon atoms. Alkylthio groups havmn; 1, 2, 3 or 4 carbon 

atoms am~ particularly preferred. Preferred afkylsu!flny~ groups of 

20 compounds of the invention include those groups having one or more 

su~foxmde CSO) groups and from 1 to about 12 carbon atoms, more 

preferably from 1 to about 8 carbon moms, and stm more preferably 1 

to about 6 carbon moms. Alkylsu~flny~ groups having 1, 2, 3 or 4 

carbon moms are partieulady preferred. ?referred alkyh1ulfcmyl groups 

25 cf compounds of the invention incWude those groups havfng one or more 

su~fonyl (SO~) groups and from 1 to about 12 carbon atoms, mol!'o 

preferably from 1 to eibout 8 carbon atoms. and stm more prefembiy 1 

to about 6 carbon atoms. A~kylsuifony~ groups having 1 , 2, 3 or 4 

--------------



carbon atoms are particularly p~eforred. Preferred aminoa~kyl groups 

include those groups having one or more primary, secondary and/or 

tertiary amine gmups, and ·from 1 to about 12 carbon atoms, more 

preferab~y 1 to about 8 carbon atoms, sti~~ more preforab~y 1 to about 5 

5 carbon atoms, even more prefararbly 1, 2, 3 or 4 carbon atoms. 

Secondary and tertiary amine groups are general!y more preferred than 

primary amina moieties. Sultalb!e heteroaroman:ic groups of compounds 

of Formula I and Formu~a U contain one or more N, 0 or S atoms and 

mnch.mde, e.g., coumarin~ mm:iuding Ssccmmariny;, quinclinyl including 8= 
1 O qumnelinyi, pyridyl, pyrazinyl, pyrimidyf., furyl, pyrrofy~, thfeny~, thmazolyl, 

oxazoiyl, imidazolyl, indo~y~, benzofunmy~ and banzothmazoi. Suitab~e 

heteroalmcyclic groups of compounds of Formula ~ and Formula H contain 

one or more N, 0 or S atoms and inc~udc, e.g., tetrahydrofuranyl, 

tetnmhydropyramny~, pmpermdinyl, mcrpho~mno and pyrro~mndiny~ groups. 

1 S Sultalbfe carbocyclic ary~ groups of compounds of Formuhm ~ and Formu~a 

U mnclude singlet and mu~tiple ring compounds, including multip!o ring 

compounds that contain separate and/or fused aryl groups. Typica~ 

c~rbocyclic aryl groups contain 1 to 3 separate or fused rings and from 

6 to about 18 carbon ring lltoms. SpeciflcaHy praferrad earbocycHc aryl 

20 groups include pheny~ including 3~subsdtuted pheny~, 2,5~1ubstituted · 

phenyl, 2,3,5asubstituted and 2,4,6ssubstitutad pheny~, panieu~arfy 
where the phony~ substltuents are mndependently 1Hdected from the same 

group as dcfmnad above for R3 .. R1; mmphthy~ including 1 .. naphthy! and 2a 

naphthyl; bmphenyl; phenanthryl; and anthracyt Suitable ara!ky~ groups 

25 of compounds of formu~a I and Fonnu~a U mm:!udo sing~e and multiple 

rmng compounds, inciudmng multfple ring compounds that contllin 
separate and/or fused ary! groups. Typical ara~ky~ groups contamn 1 to 3 

separate or fused rings and from 8 to about 18 carbon ring atoms. 



Preferred arafkyJ groups include benzyl and methylenenaphthyl (~CH2a 
naphthyi). 

Said substituted R, R1 ~ R2, A3, R4 and R1 groups of Fonnu~a l or 

5 Formula ii (as wemm as substituted groups of formulas Sas[c and Ima-Uc as 

specified below) may be substituted at one or more available positions 

by one or more suitable groups such as, e.g., haMogen such as fluoro, 

chfilerc, bromo ~nd iodo; . .cv.ano; hydroxy~; nftro; azmdo; a~kanoy~ such as a 
.. o;.• 

C1o1 amkanoy~ group such as acyfil and the mike; earboxammdo; alkyl groups 

10 ~nciuding these groups having 1 to about 12. carbon atoms or from 1 to 

about 6 carbon atoms and moro preferab~y 1 ~3 carbon atoms: anu~ny~ 

and aHcyny~ groups including groups having one er more unsaturated 

Hnkagas and from 2 to about 12 carbon or from 2 to about 6 carbon 

atoms; amkoxy groups hmng those hevffing one or more oxygen Hnkages 

15 and from 1 to about 12 carbon atoms or 1 to about 6 carbon atoms; 

ary~oxy such as phenoxy; aikytthio groups including those moieties 

havmng one or more thioother linkages and from 1 to about 12 carbon 

atoms or from 1 to about 6 carbon atoms; and aminoalky! groups such 

as groups having one or more N atoms and from 1 to about 12 carbon 

20 atoms or from 1 to about 6 carbon lltOms. 

It shouid bo understood that a~koxy, a~ky[thio, aH<y~sulfiny~, 

aH<y~sulfony~ and aminoalkyl substiturmt groups described above include 

groups where a hetero atom is directly bonded to ~ ring symm, such as 

25 a carbccyclic aryf group or a hoterocycHc group, us wen as groups 

where a hmero atom of the group is spaced from such ring system by 

an a~kylene ~inkage, e.g. of 1 to about 4 carbon atoms. 

,---·----·------------



Preferred phenyl ring substituents R3, R4 and R5 of Formulas i and 

H (as well as ph~nyi ring substituents of Formuias ia~ic and Ha-He as 

specified below) include haGogen, particularly F, Cl and Br, hydroxy!, 

umdo, substituted or unsubstituted afkyi including halogenated alkyl, 

substituted and unsubstituted amkoxy including halogenated ai!koxy, and 

substituted and unsubstituted altyithio. Typically preferred phenyl ring 

substituents have 1 to 4 carbon atoms wftill methyl, ethyl, and propyl 

mnciudmng isopropyi being particuiariy preferred. HaiogerMsubstltuted 

a!ky~ and ankoxy groups are also parneumarmy preferred including 

10 f&uoroaHw~ having 1, 2, 3 or 4 carbon moms such as trlfiuoromethyl and 

flm.>rcesubstituted alkoxy having 1, 2, 3 or 4 carbon atoms such as 

trifluoromothoxy (-0CF3). Methyithio (eSCH3) and eth~thio «·SCH2CH3) 

are afiso particularly preferred phenyW ring subntuenm .. 

15 Preferred compounds of the invention include trisubrituted 

compounds where one of the guanidine substftuenm R, R1 and R2 of the 

above defined Formulas (or the corresponding guanidmm~ subst!Wents of 

Formulas iaeh: and Ha-He as specified beMew> ms hydrogen and tho other 

two substituents are other than hydrogen, more preferably where R or 

20 R1 ms heterocycHc arym or carbocycHc amyl, stiH more preforab~y where R 

fs substituted or unsubstituted heterccycUc amyl or substituted or 

unsubstituted carimcycHc aryl and one of R1 and R2 ms hydrogen and one 

of IR1 and R2 ms substituted or unsubstituted alkyl. Nso preferred are 

N,N' .. disubstituted compounds, i.ee where one of A and R1 of formumas ~ 

25 or H (or the corresponding guanidine substituents of Formumas &asic and 

HaaHc) ms hydrogen and R2 is hydrogen, preforab~y where R is substituted 

or unsubstituted hoterocycHc arym or substituted or unsubstttutGd 

earbocyeHc arr~ and R1 and R2 are hydrogen. Also preferred ere 

-----------~----------------- ·--"""' 
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N,N,N',N'~tctrasubstitutad compounds, i.e. where each of R, R' and .R2 

substituonts cf Formulas I or U (or the corresponding guanidine 

substituents of Formulas ia~i~ and Ua~Uc) is other than hydrogen, 

pll'eferably where R or R ~ ms substituted or unsubstitutttd heterocyelic airyl 

or substituted or unsubstituted carbocycHc aryl, more preferabmy where 

R is substituted or unsubstituted heterocye~mc amyl or substituted or 

unsubstituted camocycHe amyl and R1 and R2 are each substituted er 

unsubstituted a~kyM. in any event, at ~east one of tho substituents R and 

R1 of compounds of Formula I or ~I generaHy wffi~~ be other than 

10 hydrogen. 

Preferred R3
, R4 and R1 alkylsuiflnyl groups cf cempounds·of 

Fcrmuma n (as wemm as pheny~ ring a~kyfsu~flny! groups of compounds of 

Formu~as Ua~Uc: as specified be~ow) typmcam~y have one or more aulfoxide 

15 groups, mere typiceUy, one or two suffoxido ·groups and from 1 to about 

8 carbon atoms, more prefenabfy 1 to asbout 6 carbon atoms, even more 

prefcrabfy 1 to about 3 carbon atoms. Methy~su~flny~ (sS(O)CH3) and 

ethy!suiflnyl (eS(O)CH2CH3) ere particuiariy preferred R3, R' and R1 

a~kyhm~finyi groups. Preforrad substituted a~kyfsuiflnyl groups include 

20 haloa~ky~su~flnyf groups that contafn one or more F, Ci, Br or I atoms, 

preferably one or more F moms, and praferabfy 1 to about 3 carbon 

atoms, more preferably one or two carbon atoms. SpeciflcaHy preferrad 

groups include· fBuoromethy!su~finy~, partlcumarmy trif!uorometnyisu~finyl <~ 

S(O)CF3), and fluoroethylsu!flnyl such as 2strifluoroethyisulfinym (e 

25 S{O)CH2CF3) and pentafiuoroethy~su~finy~ (aS(O)CF2CF3). 

?referred R3, R4 and A~ alkyhsu!fonym ring substituents of 

compounds of Formuia H (as we~~ a:as pheny~ ring alkylsu~fonyf g~oups of 

---·----
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compounds of Formulas l~aaUc as specified below) have one or more 

suifono (S02) groups, more typieaHy one suHono group, and from 1 to 

about 8 carbon atoms, still more preferably 1 to about 6 carbon atoms, 

even more preferably 1 ta about 3 carbon atoms. Mcthyffisu&fony& (a 

S{0)2CH3) end ethy~su~fony! (sS(O)iCH2CH3) are pamcuiady preferred IR3 

and R4 sulfonoa~kyt groups. Preferred substituted aHcymsu~fonym groups 

mnciude ha~oaikyisulfonyl groups that contain one or mere F, cm, Br or i 

atoms, preferab~y one or more F atoms, and preferably 1 to about 3 

carbon atoms, more preferab~y one or two carbon atoms. Speeifleaj8y 

10 preferred groups include fiuoromethyisulfonyi, partieuWarly 

trmf~uoromethylsulfonym (aS(Oi2CF3), and fluoroethylsuHonyi such as 2~ 

trff~uoroet~w~suffanyl (-S(0)2CH2Cf3) and pentafluoroethylsuffony! (a 

Sf 0)2CF2CF1>. 

15 P1Srticubu~y preferred R and R' gro-upa include phenyl substituted 

20 

at ~east at the 2, 5 ring positions. For exampme, preferred are the 

fo~~owing compounds of formula !a: 

wherein R and R1 are the same as defined above for Formula !; each R3, 

25 R4, R1, R3', R4', and R5' substituent is mndepondontmy selected from the 

samG group of substituents as defined above for R3aRi for formula ;; m 

11nd n are each indapendendy an integor of from 0 to 3; and 

pharmaceuth::ammy acceptab~e samts thoreof. Preferred compounds _of 



5 

formula la include those compounds where ot least one of R and R2 is 

other than heterocycHc aryl or carbocyciic aryl, e.g. where at ~east one 

of R and R2 is hydrogen or s_ubstituted Oii' unsubstituted aifilkyl, 

pamcu~ady, substituted or unsubstituted aikyl having 1, 2, 3 or 4 carbon 

·atoms. Preferred values of m and n of Fomm~a la are 0 and 1. 

Ah10 preferred are compor.mds of Formula Ima, defined the same as 

for fonnula la above, but where each substituent, pameu~aniy the R3, 

IR4, R1, R3', R4', and A1• substituents, may ibe indopendendy alkylsu~finy~ 
1 O hmtmng from 1 to about 20 carbon atoms or alky~suffony~ having from 1 

to tmbout 20 carbon atoms. Preferred compounds of Formula Ima include 

those compounds where at least one of R and R2 is other than 

heterocyclmc aromatic or carbocycUc myf, e.g. where m: least one of R 

and R2 is hydrogen or substituted or unsubstituted aikym, particularly, 

15 substituted or unsubstituted alkyf hllving 1, 2, 3 or 4 carbon atoms. 

Preferred values of m and n of Formu~a Ua are 0 and 1. 

Further preferred compounds of iFermuia ID mncfude those 

compounds where the value 11 equals 1, partfcu!ady whore n equa!s 1 

20 and the phenyl dng is substituted by a R1 group at the 3~ or 4--position, 

i.e. the phenyl ring is 2,3,5esubstituted or 2,4,5ssubstitut:ed. 

Such compounds of Formu~a U are aEso proferrod, i.e. compounds 

cf Formuia U where the value n equams 1, partleularty where n equals 1 

25 and the phenyl ring is substituted by im R1 group at the 3~ or 4-position, 

&.e. the phenyl ring is 2,3,5~substituted or 2,4,5esubstituted. 
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10 

EspeciaHy preferrud compounds of Fonnuma ~ ere those where in is 

equal to zero (i.e., the 3, 4 and 6 positions of the phenyW ring are 

hydrogen$substituted), specffieaHy compounds of the foiWowmng Formula 

~b: 

where the groups R through R' are the same as specified above for 

Formula ~; and phermaeeuticaHy acceptable safilts thereof. Particularly 

preferred compounds of formul• Mb inciude those compounds where R is 

substituted or unsubstituted heterocyS!c aziryW or substituted or 

1 ! unsubstituted carbocycHe aryl such as substituted or unsubstituted 

phenyl or napthy~ and where at !east one of Rw and R2 is 01her than 

heterocyeHc aryID or carbocydmc aryf, e.g. where at ieast one of R' and R2 

!s hydrogen or substituted or unsubstituted alky!, particubmy substituted 

or unsubstituted aikyi having 1 ~ 2, 3 or 4 carbon atoms. 

20 

Also preferred are compounds of Formula Hb, defined the same as 

for Formum1m lb abovo, but where each substituent, p11nieufim1y tho ff! 
and A' substituents, may be tndependontfy aikymsuHmyl having from 1 to 

about 20 carbon atoms er alkymsuifony! having from 1 to about 20 

25 c;irben atoms. Particularly preferred compounds of Formula Ub include 

those compounds where. R is substituted or unsubstituted heterocyfic 

oryll or substituted or unsubstituted csirbocyciic aryf such as ~bstituted 

or unsubstituted phenyl or napthyt. and where art meast one of R' and R1 

---------- ----------
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fs other than heterocycHc arym or carbocycHe aryi, e.g. where at toast 

one of R~ and R2 is hydrogen or substituted or unsubstkumd afkyi, 

pameufarly substituted or unsubstitutod amtym having 1, 2, 3 or 4 carbon 

1mtoms. 

A ltiH further group of preferred compounds of the mnvention 

hrwe, mn addition to a 2,!~substftuted phenyi moiety, at ~east one 

guanidfne substituent U.e., R, A' or R2 of Formu~as ~or mn that is a 

phony~ group substituted at the ~position, prefembiy wmthout 

10 aubstltut!on at other ring positions. P1rticu~arly preferred are Na{3~ 

substituted phenyl)eN's(2,5edisubstitutad pheny~)guanfdmnes of the 

fo~~owing formu~a le: 

15 

20 

wherein R and R2 are the same as defined above for formu~a i; each R3., 

R4., R1' llnd R3" substituent ms mndepondent~ selected from the same 

group of substituents BS defined 1bove for R3, R4 ind R1 for Formuia ~; 

and n ms 1n integer of from 0 to 3; and plhannaceutmc~~~Y sa~ts of said 

25 compounds. Preferred compounds of rFormu~a ~c fnc~ude those 

compounds where at ~east one of R and R2 is other than heterocyciic aryl 

or carbocyclic amyl, e.g. w~era at ~aJast one of R end R2 is hydrogen or 

substituted or unsubstituted alky~, partmcul1dy substituted or 



unsubstituted alkyi having 1 to about 4 carbon atoms. EspeciaHy 

preferred are compounds of formula le are those where one of R and R2 

ms hydrogen and the other is substituted or unsubstituted a~kyf having 1, 

2, 3 or 4 carbon atoms, more preferab!y where R is methyl, ethy~ or 

prepy! and R2 is hydrogen. Preferred va!ues of n of formu~a ~c are O and 

1. 

A~so preferred are compounds of formuma He, defined the same as 

for Formuha le above, but where each substituent, paroeuiarfiy the R3., 

10 R'', R6• and R3" substituants, also may be independently alkymsulfinyl 

having from 1 to about 20 carbon atoms or a&kyiaulfony& having from 1 

to about 20 carbon atoms. Preferred compounds of Formula He Include 

those compounds where at meast one of A and R2 is other than 

heterocycHc ary~ or earboeyclic arym, e.g. where et Weast one of R and R2 

1 ! is hydrogen or substituted or unsubstituted a~kyl, particu~ar~y substituted 

or unsubstituted alky~ having 1, 2 , 3 or 4 carbon atoms. Especia~~Y 

proferrod ere compounds of Formula Uc are those where one of R and R2 

ms hydrogen and the other is substituted er unsubstmrted a!ky~ having 1 

to about 4 carbon atoms, more preferabfy where R ms methy!, ethyl or 

20 propy~ and R~ is hydrogen. Preferred va~ues of n of Formula He are 0 

and 1. 

Preferred compounds of Formula m mnd H exhibit high affinity to 

the PCP receptor. Fer at least some therapeutic appHcations, use of 

25 compounds of Formulas m or U that exhibit high affinity to both the PCP 

receptor and the sigma receptor may be preferred. Wnime not wishing tc 

bG bound by thoory, it is thought that an agent that has hmgh affinity to 
. . . 

both tho PCP and sigma receptors c1in provide effectzve therapy for the 

--~----·---- - - - - -- -- ··-·-- - ·-----------. 
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indications mentioned above without the risk of vacuofar mnjury as 

exhibited by some prior NMOA receptor antagonism. See, e.g., O~ney et 

at, Science, 244:1360..1364 (1989). 

Without wfshing to be bound by theory, compounds of the 

~nvention that contain an a~kylsulfiny~ and/or alkylsu!fonyf group, may 

be, mn effect, "pro-drugs" wherein after administration of the compound 

to a subject the stdfiny~ or suffony! group(s) are metabolmzad (reduced) in 
vivo to the corresponding su~fide moiety. ~n particular, compounds of 

10 the invention that have am ary~ substituent that is rmng~substftuted by 

one or more a~kyfsulflnyf and/or aiky~su~fony~ group(s) may be effective 

proadrugs. Thus, preferred compounds of Formu~a U mnc~ude those 

containing a carbocycHc or heterocycUc group, such as a naphthy~ er 

pheny[ group, substituted by ono or more a~ty~su~flnyf or a&kylsu~fonyi 
16 ;roups having from 1 te about 4 carbon atoms .. 

SpecfflcaHy preferred compounds ef the present invention inc~ude: 

Na(3sethy~phenyf)eN,N' sdimadiy~eN' R{2, 5adichlcrophonyDguanicnno; 

Na(3eethyfpheny~)~NemethyisN' s(2, f:iedich!orophany~)guanmdine; 

20 Ns(3aethylphuny!>~N' e(2,5®dmetdoropheny~)@N' amethylguamfdmne; 

Na(S..thylphenyUaN' 8 {2,5"dfehlorophenyUguammdine; 

N~f 3sethylphonyH-N-methyl~N' s(2, 5®dibromophenyi)guanmdine; 

Na{3aethy~phenyl)aN' ~(2,5--dmbromophenyf)-N' smethy!gu~nidine; 

Na(3sethylphenyn~N' ~(2, 5sdibromophenyHguanidmne: 

25 Na(3~cthyfplheny~)~N~methyfil~N' ~(2ech~orca6e 

trif~uromethylphenyi)guanidmne; 

!NH3=ethy~phonyl)~N'-(2-ch~oro~5atrmfluoromothylphonyl)guanmdmne; 

------------



Na(3aethyfphenyOaN,N' adimethy~sN' c(2~bromos5~ 

trlfluoromethylphenyOguunidmno; 

Nc(3~ethylphenyl)~N~methymsN' e(2sbromea5e 

trwfluromethylphanyf)guanidine; 

5 N--(3--ethy3phonyl)aN' 8 (2ebromoa5etrHluoromethyiphenynguanidlne; 

Na{3eethymphenyl)~Nsmethy~ .. N' ~(2~fIDuoros5etrifluromethyfphenym)guanidine; 

Ns(~ethy,phcmyi)eN' e(2-fiuoro-fi..trifluommethyipheny0guanidine; 

Ns(3~ethyiphenyDsN,N' adfmethy~ .. N' s(2schmoro~5sethyillpheny0guanmdine; 

Ne(3sethy&pheny0-N-methym..N' .. (2-chloro--5--ethy&phenym)guanidmne; 

10 N~(3--ethylphony~)aN' .. (2~chioro .. 5~ethyfphany~)guanmdlne; 

Na{3-ethyiphenym)eN,N' edimethyieN' s(2ebromos5 .. othylphenyDguanmdmne; 

Ns(3~ethylphenyl)aN~methyl .. N' s(2 .. bromo--5aethy~phenyUguanidine; 

Ns(3sethylphenynsN' s(2-bromoaSsethyiphenym)guanmdme; 

N®(3sethy~phonyn-N,N' -cffmethy[ .. N' e(2~ftuoro .. f5Rethyipheny~)guanwdmne; 

15 Ns(3~iphenym) .. NAmm:hy~sN' a(2sfluore@5e&thyiphanyi)guanmdfine: 

Ns(3sethy!phcmyOMN' ~(2afluoro--6aethyiphenyOguanidine; 

N .. (3~ethy!phenyf)aN,N' --dimathyfilaN' .. (2sehiore .. 5RmethyiphenyID); . 

N .. {3 .. ethylphenyUAN .. methy~~N' ~(2achioroa&--methy~phenym)guanwdina; 

NG(3--ethylphenym)eN' ~(2 .. chmoro .. s .. ethyiphenyl)guanfdine; 

20 N~(3 .. ethyfphenyn .. N' .. (2..ch~oroM5smethy~pheny~)guanidine; 

N .. (3 .. ethyMphenyU .. N .. methymsN' A(2 .. ch~ero .. ~methymthio);uanidine; 

N~(3--ethy~pheny0 .. Nr s(2schmoroa6 .. methy~mo)guanfdine; . 
N .. ( 1 .. n1iphthyO .. N' *(2~bremoa5eethylphonyil)guanidmne; 

N®C 1 enaphthy~eN' e(2eftuoroa5~ethy~phenyD;uanidine; 

25 Na( 1 alf'Ulphthyn$N' e(2,5sdichiorophenynguanidine; 

N .. ( 1 arn11phthyDaN' a(2efluoroa5amethy~pheny~)guanidfne; 

Na(3~ethyiphcmym)aN•mothyisN' e(2,4,5~trmehmorophGnyl}guanmdine; . . 

----· ----·---
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N={3=ethylphenyl)~N=methylsN' 0(2,3,5°trich~orophenyl)gunnidh1e; 

N=C3=ethyiphenyO~N'~{2,3,5~trichlorophonyl)gurmidino; 

N~( 1 anaphthyl)-N' =(2,4, 5=trichlorophenyi)guanidino: 

N~( 1 anaphthyl)sN' a{2,3,5strich~orophenyl)gmmmdmne; 

5 M-« 1 anaphthyO=N' s(2,5-dichlorophenyf)sN' emothylguanmdine; 

NH 1 =naphthyfil)eN' e(2schloroafismethy~phenyfil)guanmdfine; 

Na( 1 anaphthyl}sN' a(2, 5edmmethylphenyl)guanmdmne; 

NH 1 anaphthyf)aN' ~{2,5.odibromopheny~)guanidmno; 

~~H 1 anaphthy0°N' s{2~chforo~5smethyfphcmyOaN' amethyfguanidim~; 

10 N=~ 1 enaphthy;)aN' e(2s5sdimetlw~pheny~)~N' emethylguanidine; 

N=( 1 ~naphthyn-N' =(2, 5edlbromophcmyUaNemethy!guanidmne; 

Ne( 1 .. naphthyO®N'-(2,5adibromcphenyDsN' amethy~gua:midine; 

N=( 1 ~naphthyl)~N' e(2aehicro-S..thmomdly~ph1myi}gullnidmne; 

N~< 1 snaphthynaN' ~(2efluoroa5strifluommethy!pheny0guanidine; 

15 ~H 1 =naphthyDsN' -(2~chmoro .. 5atrifmuoromethyWphenym)guanidine; 

Na( 1 *naphthyf)aN' =(2-bromoa5°trifluoromothylphenyHguanidine; 

Ne( 1 ~naphthyl)0N' s(2athiomethyl-5etrifluorometrw~phenyt)guanidmne; 

i\H 1 enaphthyl)aN' a(2amethoxya5-methylphenyOguanmdine; 

Na( 1 anaphthyOaN' s(2achloro--5eethylphony{}guemidine; 

20 Ne( 1°naphthyn~N' a(2°ch!oroa5-ethylphonyn=N' 8methy~guanidine; 

N°( 1 enaphthyD~N' -methylsN' s(2achloroa5athiomothylpheny~)guanmdine; 

Na(8=quincHnyl)sN' ~(2ychmoro-5amethymphenyl)guanidine; 

N~(8=qumn0Hnyl)00N' s(2achloroa5 .. ethy~phenyl}guanfdrn«=; 

Ne(8~quinoHnyUaN' amethyH2-ch!oroe5~ethyiphenyl)guamidmne; 

25 N=€3-mcthymthiophenyUNN°mothyiaN' ${2achmoroa5~ 

mothyithiophenyl)guanfdine; 

N-(3~methylthiophenyUaN'=methyl-N'=(2achforo~5~ 

metihylthiophcmyl)guanidine; 



N=(3°methylthiophenynaN'p{2=chloroa5~mothylthiophcmyf)guanfdine; 

Na(3amethylthmophenyl}eNemethyisN' 0(2~chloro=5~athylpheny0guanidine; 

N°(3~methyithiopheny0°N11 emethyi®N' a(2~chk>a•oa5-ethylphenyl)guanidine; 

N°(3=methyJthicpheny0-N" s(29chloro05®ethyipheny~);uanidmno; 

5 Na{3~methylthiophenyU~N~methyW~N' a(2Gbromo~5aethy~pheny~}guanidine; 

N°(3--mothylthiophenyf)~N' smethy~0N' e(2-bromo05~ethymphenyl)guanidine; 

NQ(3~msthylthiopheny!)aN' G(2abromoa5eethy4phenym)guanidina; 

Na(3°methy~iophonyf .. NemethyWeN' ®(2, 5.admch~oropheny~)guanidine; 

N~(3amethylthmophenym~N' smethyfsN' a(2,5adiehlorophenyID)guanidine; 

10 Na(3~methymthiophenyW~N' a(2,5adichmorophenym)guanidmne; 

N=(3emethyithiophenyOaN~methy~*N's(2,5~mbromophenyOguanidine; 

Na{3amethyithiophenyl)aN' -methy~aN' a{2,5edibromopheny~)guanidine; 

Ns~3-methy~thiophenyt)sN' a(2,5edibromophenyl)guanidine; 

N--C3atrifluoromethymphenyUsN-methy~N' a(2schioro-!e 

15 methy~thiophenyOgruanidmm~; 

NH3-trHiuoromethylpheny~)aN' ~medly~sN' e(2sch~oroe5a 

m«rthylthfophtmyfil)guanmdine; 

N~(3=trifluoranmthymphenyOeN' a(2achloroa5smethy~thfophenym)guanidmne; 

Ne(3-trif~uoromethy~pheny~)eNemethy~aN' a(2achloroe5e 

20 ethylphenyf)guanidine; 

N=(3=trmuoromethyfphenyU-N' ~rnethyi-N' -(2~chmoro~5° 

ethyBphenyOguainidina: 

Na(3-trifiuoromethy~pheny~)~N's(2achlor~5~ethylpheny~)guanmdine; 

N~(3=trmuoromethyfphcny0-Namethy~~N' e(2abromos5e 

25 ethyfiphonyi)guanidine~ 

N~(3~trifluoromethy~pheny~)~N'-methyl~N's(2~lbromoa5~ 

ethylphcrwnguanidine; 

N=(3~trif~uoromethylphenyiH\1'~{2abromo=5~ethylpheinym)gu1mmdine; 

----~---~-----------------
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N=(3=trifluoromethylphenyl)aN°methyl=N'c(2f5°dich~crophenyl)guanidine; 

Na(3=trifluoromethyfilphenym)aN'=methyl=N'm(2,5=dichlorophenyi)guanidine; 

N~C3=trifluoromethylpheny0-N' a(2, 5=dichiorrophanyl)guanidino; 

Ns{3strifluoromethylphenyl)aN'."methyleN' s(2,5adlbromop_henyl)guanidina; 

5 N~{3aU'ifluoromethyfilphenyO®N' amethy~sN .. a(2, 5~dfbromophonym)guanidine; 

Na( 3~trifluoromathy~phenynaN' e(2, 5-ifmbromophony~)guanmdmne; 

NHS..ethy~phenyfH\JlamethyfaN' a(2abromo~5amcthylthfophenyi>guanfdina; 

Na~3eethy~phanyl)aN' -methylaN' a{2abromos5amethy!thiophonyl}guanrdine; 

Na(3afrthy~phonyUaN' -(2abromo~5=mothykh!opheny[)guanidine; 

10 N~(3=methy~thiophenyl)aN-methyl-N' e(2sbromo~5-

mcthy~thiophenyOguanidine; 

N .. (3 .. methyithiophenyij~N' smethy~N' a(2abfomo .. s. 
methy~thiophenyi)guanidine; 

Na(~methyWthfiophenyl) .. N' e(2&bromo .. 5 .. methymthiophenym)gi:.umfdmne; 

15 N .. (3 .. methy~thiophenyn .. N .. mmtw~-N' .. (2sbromo .. & .. ethylpheny~)guanmdmne; 

Na(3 .. mothytthiophenyl) .. N' .. mothyf .. N' .. (2abremo .. 5=ethylphonyOguanidine; 

N .. (3--mcthylthmophenyi) .. N' .. (2 .. bromos&eethy~phenyUguantdmne; 

Na<3strmfluoromothy~phenyO .. tJ..mc:rthy~ .. N' ~(2-bromo .. !e 

mfrthyithlophcny~)guanmdwne; 

20 N .. (3~trHmuoromethymphenym) .. N' .. methym .. N' a(2~bromo .. ~ 

methyithiophenyl)guanidine: 

N .. (3 .. trmfiuoromethy~phenyH-N' .. (2-bromoe!~mothy~thwophanyOguanidine; 

N=(3~brcmophenyl)aN-mothyMaN' s(2 .. ch~cro-5amethyltlhiopheny0gmmidine; 

NH3=bromop!heny~)aN'=methy~aN"e(2ach~oro-5smethy~thiophcnyl}guanidine: 

25 N=(3~bromophenyf)~N' -(2aehloro--5-methylthiophenym>gmmidine; 

Na(3=trifiuoromethoxypheny~)=N~methy~=N'0{2,5~dmbromophenyl}gusnidine; 

Ncf 3strifluoromethoxyphenyl)aN' amothym .. N' ~(2,5= 

dibromophonvn;uamidfino;: 

--------~-------



N~(3~trffiuoromethoxyphenyl)aN' e{2, 5=dibromophenyOguanidinc; 

N=(3=trifluoromfrthoxyphenyl}aNemcthyl~N' a(2~bromoe5a 

et!hyiphonyO;uanidine; 

Ne(3=trifluoromathoxyphenyl}~N•amethym=N'$(2abromo=5a 

5 ethylphenyUguanidine; 

Ns(3stdf~uoromathoxypheny0aN' e(2°bromoe6eethyiphcmynguanmdine; 

Na(3amethylsulfonylphenyi)aNemethyleN' s(2,5adibromophenyt)gurmidine; 

N°(3eme~yisuffonylphenyO~N' ~methylaN!' ~{2,5adfbromophenyj}guanidina: 

NH3emathy!sumfonylphenyl)=N' s(2,5~dibromophenyf)gmmidine: 

10 N=(3~methylsuMfinylphenyS)aN-methy~sN' a(2,5-dibromaphenyf)guanmdine; 

Nat3emethy~su!finy!phenyO~N' *methlyEsN' ~(2,5--dfbromcphenyOguanmdine; 

N=(3-mothylsulfinylphenyl} .. N' a(2,5~dibromophenyOguanidine; 

Na(3efiodophenyHaN .. methy~eN' e{2ach~oro~6 .. methyfthiopheny~)guanidine; 

Ns(3=modophenyO .. N' smethyWeN' a(2..eh~oro .. 5 .. mettw~thiophenym)guanidine; 

15 Ns(3siodopherwD .. N' -(2$ehmoroa5 .. methylthiophenyOguanidmne; 

N®C3aiodophenyi)eN .. methyi .. N' .. (2aeh~oro~5sethy~phenyi)guanmdmne; 

N°(3~iodophenyOeN' emethyl~N' .. (2~chloro-6"9thy~phenyUguanidine; 

NH3=iodopheny~)~N' ~(2achloro-5aethy!pheny~)guanmdine; 

N~(3 .. ethy1phenyl)~N' .. (2~chmoroA5-ethymthiophenyDguanfficHne; 

20 N .. (3 .. ethy~phenyneNsmethy~~N' .. (2 .. ch~om .. 5 .. othy~thmcphtmyf)guanmdine; 

N .. (3sethy~pheny~) .. N' amethym .. N' ~(2ooehmoro~5eethy~thmophenynguanmdmne; 

Ns«3-ethyiphenyUeN,N' edimethyfaN' s(2echforoa5~ 

~thylthiophcny!)gmmidine; 

N=(3=othylphonyi)~N' a(2=bromoa5~ethyh:hiophenyOguanmdmne; 

25 Ne(3AethylphenyU~N-methyl-N' e(2abremc"5Aethy~thmophenyUguanidine; 

Na(3aothylphenyO~N' amethylaN' A(2=brnmoe5eethy~thiophenyf)guanidine; 

N=(3sethy!phenyl)QN,N' adimathylsN' =(2abromoa6a 

ethy~thiophanyl)guanidine; 

·------·-··----. -·----



.. 

N={3=methy~thiophenyM)aN' ~(2=ch~oro05sethy~thioplhonyl)guanidine; 

N°{3=methyithiophenyO-N~mothyl .. N' .. (2cchlorcs5= 

ethylthiophenyl)guarddine; 

N=~3amothylthmophenyl)aN' ~methylaN' e(2=ehloro .. 5 .. 

ethylthiophenyl)guanidine: 

Ne~3-mctlhylthiophenyl)~N, N' .. dfmethy~N' .. (2cchloroe5 .. 

ethylthmophenyOguanidfne; 

N .. f3 .. methylthiophenyD~N' .. (2 .. lbromo .. 5 .. frthy~thmophony~)guanmdino; 

N=f 3~methylthiophenym) .. N~methy~®N' .. (2 .. bromo .. 5 .. 

10 othyBthiophenym)guanidine; 

N=(3emethylthiophonyO .. N' .. meth~ .. N' .. (2$brome~5 .. 

ethy[thiophenyOgmmidmne; 

N .. ~3 .. methylthmophanyl)~N,N' adimethy~ .. N' a(2 .. bromo .. 5 .. 

athy~thmopheny~)guanidine; 

15 N .. (3=trmf;uoromethylpheny~)aN' a(2-chloros5 .. ethy~thiophenyngmmidine; 

N°{3~trmfh.!ell'Omethy~pheny~}-NamethylsN' "'(2 .. chloiroa& .. 

ethylthioph«myl)guanmdmne; 

NaC3~trifluoromothy~phony~)-N' -methy~aN' a(2--ctdoroe5° 

ethy~thmopheny~)guanidine; 

20 Na{3=trfifmuoromethylphenyl)-N,N' adimethyW .. N' .. (2~ch~oroa5-

othy!thfophcnyl)guanmdino; 

N°f 3°trifiuoromethyiphenyl}*N' a(2=bromo-s.ethylthiophenyU;uanmdmne; 

N=C3=trifluoromethymphenym)~N~methylaN' =(2abromo .. 5~ 

ethySthiophcnym)guanmdfine; 

25 N~€3-trifluoromethyiphenyU-N' =mdly~aN' .. (2=bromoa5a 

cthylthiophcnyl)guanidine; 

N~(3=trif~uorometilylphenyO-N,N'~dimethylaN' .. (2=bmmoa5a 

athyithicphenyi)guanidim~: 
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N=(3=ethylphenyi)=N' a{2achloro05etrifiuoromethy~thiophenyl)guanidfne; 

Ns(3~othylphenyi}eNsmethy~0N' ~(2=chloroa5= 

trmuoromethyh:hiophenyOguanfdine; 

N=(3aethyiphenyl)eN' ~mothy~sN' a(2ach~oros5a 

trmf!uoromethylthfopheny~)guanidmne; 

Na(3~othy~phenyf) .. N,N' -dmmethy~aN' s(2ach~oroa5~trif!uoromethy~ 

thmophenyOguanidine; 

Na(3$ethy~phtmyO-N' ~(2sbromoM5atr!fiuoromethytthfephenyl)guanidine; 

N={3-ethyiphenynaNsmethy~-N" s(2abromo~5-trifluoromothyl 

1 0 thioptumy~)guanidine; 

Na{3aothy~phenyl)aN' amethyieN' ~C2~bromos5etrifluoromethy~ 

thiophenyl}guanidina; 

Na(3-ethy~phenyi)-N,N' -dmmethyfilaN" s(2abromo--~trlfMuoromethy~ 

thmophenyOguanidine; 

15 N=(3'-methy!thmophonyOHN' ~(2~ch~oros5strifluoromethy~ 

thmopheny!)guanidine; 

Na(3~methy~thmophenyl)-Namethy~~N' a(2~ch~oro~5~trif!uoromethyl 

thmophonyUguanidfne; 

Na(3=methylthmophenyl)*N' smethy~eN' e(2eehion>e5strmfluorometlhyl 

20 thmophenym)guanmdine; 

N~(3=mcthyfthiophenyl)-N,N' adimothy~~N' ~(2~chloro~5etrffluoromethyl 

thmopheny~)guanidine: 

N~{3amethylthiophenyO-N' a(2ebromo0 5etrmuoromethy[ 

thk~phenyUguanidmne; 

25 Ne(3~methy~thiophonyneNamethylaN' a(2-bromo-5atrmfl!uoromethyl 

thfophenyl)guanidmne: 

N=C3=mcthylthmophenyl)=N' ~methy~aN' a(2abromo~5~trifh.mromethyl 

thiopheny;)guanidine; 



!NH3=methyithiophenyl)QN,N'=dimethyl~N'Q{2~bromoe5~trifluoromethyl 

thiophcmyf)guanidine; 

Nfi(3-trifluoromethylphenyl)QN' $(2=chloroff5atrifluoromethyl 

thiophcmyUguanidine: 

5 Ns~3strifh.moromothyiphenyOaNamethyleN' e(2~chlorca5-trifiuoromethyi 

thsopheny~)guanidine; 

N=(3atrifiuoromethylphany0eN' emethy~N' e(2sehloroe&strifluoromethyl 

thiophcmynguanidmno~ 

N~C3-trif(uoromethylphenyl)sN,N• adimethy~~N' a(2achlcroa5atrifluoromethyl 

1 O thiophenyUguanmdmne; 

N=~3etrifluoromothy~phenyl)aN' e(2Abromo~5emfluoromethy~ 

thiophonyl)gmmidine; 

Ne(3strmuoromethy~phenyl)sN-methyl~N' =(2Gbromos5atrmuoromothy~ 

thmophenym)guamidine; 

15 INH3etrifh.moromethy!phenyOaN' -methy~eN' a(2ebromoa6etrifluoromethyl 

thiopheny~)guanidine; 

N={3strif!uoromethyipheny0-N,N' adimethy~aN' a(2-bromoa5atrifluoromethyf . 

tlhiophenvnsuanidine; 

N~( 1 ~naphthyl}aN' a{2achforo=5°methylthiophenyUguonfdino; 

20 Na~ 1 =naphthyl)~N' a(2amodos5amothylthiophcuw~)guanidine; 

N~{ 1 enaphthyl)aN' s(2=bromos5amethy~thiophenyOguanidine; 

and pharmaceudcaHy acceptabie salts of samd compounds. 

A~so speciflcaUy preferred are compounds speciflcaHy identified 

25 above and having one or moro additional gmmidine substituents (i.e., R, 

R~ or R2 substituents of Formulas 8 or m that are other than hydrogen, 

pamcularly one or more additional substiruants that are substituted or 

unsubstituted alkyV, especiaHy unsubstituted methyf, Gthym, propyf, butyl, 
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penty~ or hexyl, more preferably unsubstituted methyl, ethyl or propyt 
Fer example, tetraM1Jubstituted compounds are part:ic1.darly preferred such 

as diaalkyl=, di=arylasubstituted compounds such as N~(3aethy~phonyl)= 

N,N' admmethy~-N' ~(2, 5adi~romephenyl)guanmdine, N~(3eethylphenyO~N, N' e 

5 dmmethy~eN'e(2-ch~oros5atrifh.mromethy!phenyUguanmdine, and the Hke. 

~n a further aspect, tha mnvention provides compounds of formu~a 

W, which Formula W is defined the seime 1is forrmu~a U above but where 

each of tha substituents R3, R' and each R1 eilso may be fndependentmy 

10 n]tro, cyeno, substituted or unsubstituted aHu1noy! or substituted er 

unsubstituted carboxyi. Suttab~e llnd prefel!'red substltuents of 

compounds cf Formula H as dmscfosed herein are also sumtab~e and 

preferred substituents of Formula H'. Suitable aHamoy~ groups of 

Fonnu~ll W have 1 to about 8 carbon atoms, moro preferab~y 1 to about 

15 4 carbon atoms. Aeyl ms a particu~amiy summb~e a[kanoy~ group. Carboxy~ 

groups of Formula W mneiude acid and ester groups of the fonnu~a 

siCH2)nCOOY where n is an integer equaj to 0 to about 8, more 

preferably 1, 2, 3 or 4, end Y ms hydrogen or substituted or 

unsubstituted a~kyl, preferably have 1 to about e carbon atoms, or 1 to 
20 about 3 carbon atoms. Compounds of formula W can be prepared as 

disclosed herein for synthosms of compounds of formu~as I and H. The 
invention a~so includes use of compounds of Formu~a W for the methods 
of treatment disc~osed herein, in the same manner as described for 

Formtdlls ~ and U. 

25 

Compounds of Formulas I and U can be readUy prepared by the 

reaction of an amine, typfcaHy an amine salt such u an 11minc 
hydrochloride, with a preformed a~kyl or aryl cyanamide (see S.R. Safer, 

-------
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et al., J. Org. Cham., 13:924 (1948U or the corrcspondfng N~ 

substituted alkyl or aryl cyanamide. This is o particularly suitable 

method for producing N,N'adiarylaN'~alkyl guanidines in which the 

substituents are net identical. Fer ai synthesis of asymmetrical 

guanndmnes, see G.J. Durant, et at, J. Med. Chem., 28:1414 (1985), 

and C.A. Meryanoff, et aI., J. Org. Cham., 51:1882 (1988), 

mncorporated by reference herein. Fen additional discussion of guanidine 

synthesis, sec PCT appimcation WO 91112797 and U.S. Patents Nos. 

5,093,525, 5,262,568 and 5,265,588, an incorporated by reference 

10 herohi. See also H.W.J. Cressman, Org. Syn. Coll., 3:608s609 (1955); 

M.P. Kavanaugh, et al., Proc. Natl. Acad. Sci. USA, 89:2844-2848 

n 988}; and E. Weber, et a~., Proc. Natl. Actid. Sci. USA, 83:8784-8788 

i 1986), an im:orpcreted horemn by reference. 

15 More particuiady, compounds of formu~as ! and U can be prepared 

suitably by roactmon of an appropriate ammne salt such an amine 

hydrochloride with a slight molar excGss (e.g., ca. 1.1 molar equmvalent) 

of a substituted cyanamide in 11 suitable so~veint such as toluene or 

cMorobenzene under an inert atmosphere such as argon or nitrogen. 

20 The reaction sohrtmon is then heated from about 110° to 120°C for 2 to 

about 16 hours until reaction comp~etion, o.g. as indicated by thin layer 

chrromatognmphy. The reaction solution is then coo~ed to room 

temperature, and then preferably diluted with a solvent such as absolute 

alcohol. The solvent is them removed under reduced pressure to provide 

25 the desired substituted guanfdine. The crude product then can be 

p~r~fied by remystamzation and/or fl8sh chromatography, e.g. by elution 

on smca gal (60=200 mesh, 50x w/w) with 5~25% methanol in ethyl 

acetate. Suitable recrystamzation solvents include an ethano~/ethyl 
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acetate mixture or an ethanoUether mixturn. Tho cyanamide and amine 

reagents with appropriate sulbstituents (i.e., R, R1
, R2 and R3,R4,R1

= 

substituted phenyl substitm~nts), are ccmmorciaHy aveUabfe or can be 

readi!y prepared by known procedures. For example, the cysnammde 

5 startfng material can be synthesized from the correspondingly 

substituted amine by treatment with cyanogen bromide CBrCN> in 

suitab~e solvent such as dry ethyl ether. The amine hydrochloride can 

bo obtained by treatment of an appropriate amine wh:h an excess of 

HCI. For axample, a 2, 5~substmrtad anmne hydroch~oride salt can bo 

1 O prepared by addmng methano~mc HC~ to a coo~ed solution of the 

substituted unmne and then stirring at room temperature for about 30 

minutes. An a~kylsulfiny~~substituted or alkybmlfony~esubstituted 
reagent, that c.mn provmde corresponding~y substituted compounds of the 

invention as described abc~e, can be provided by oxidation {e.g., H~02) 

15 of a~ky~thw~substituted reagents. See, for mnstanco, Example 5 which 

fol~ows. 

As discussed above, the present invention includes methods for 

treating or preventing cenain neuro~ogiclJ~ disorders, mncmuding the 

20 consequences of stroke or traumatic brawn injury, epHepsy or 

nourodaganerative diseases comprising the administration of an effective 

amount of one or more guanidwnes of Fomm~as ~ or n to a subject 

mnciiuding 11 mammal, particulady a human, in need of such troatnient. ~n 

particular, the invention provides methods for treatment and/or 

25 prophy~axis cf nerve cell death resulting e.g. from hypoxia, 

hypoglycemia, braln or spinal cord ischomla, bramn or spinal cord trauma, 

stroke, heart: attack or drowning. Typical candidates for treatment 

~include e.g. heart attack, stroke, brain or spinal cord injury patients, 

-------------
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pati~nts undergoing major surgery such as heart surgery where brain 

ischemia is a potential compHcation and patients such as divers suffering 

from decompression sickness due to gas emboH in the blood stream. 

~n particuh1r, 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 

spmna~ cord isehemma is a potentia~ rfsk. For examp~e, carotid 

endarterectomy is a surgical procedure employed to correct 

1 0 arthcrosc~ercsis of the carotid arteries. Major risks associated with the 

procedure Dnciude intraopenmve emb0Hz1tfo11 and the danger of 

hyp«Drtension in the brain foHownng increased cerabraf blood flow, which 

may resu~t in aneurism or hemorrhagD. Thus, an effcctiive amount of 

one or more compounds of the present inventfcn cou~d be administered 

15 pre--oper11tivcly or peri~openttive~y to reduce such risks associated with 

carotid endartcrectomy. 

The present invention further includes methods for prophylaxis 

agadnst neurological deficits resulting from coronary artery bypass grafts 

20 and aortic vamve ropWacament surgery. Those methods wm comprise 

adm~nistering to a patient 1.mdorgofing such surgicam procedures en 

effective amount of one or more compounds of the invention, typicaHy 

Githor prc0 operatively or peri-operntiveiy. 

25 The present fnvention a~so provides methods for prophyfaxis 

against neurological injury for patients und«1rgoing myocardia~ infarction, 

a procedure that can result in ischemic insult to the patient. Such 

methods wm comprise administering to a patient undergoing such 
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51.11rgicai procedure an effective amount of one or more compounds of 

the invention, typicaHy either pre~operativoly or peri0operative~y. 

Also provided are methods for treating or preventing neuropathic 

5 pain such as may oxperieneed by cllncer patients, persons having 

dwaibetes, amputees aind other persons who may experience neuropathic 

pamn. These methods for treatment comprise administration of an 

~ffectivo amount of one or more compounds of formufilas ~ er ~m to a 

patient in need of such treatment. 

10 

Further provided are methods of ameUorating tho neurotoxmc 

Gffect induced by glutamate inter~ctmng with the NMDA receptor of a 

nerve ce~~, comprising admfnistariing to a subject, such as a mammal, 

particu~ady SJ human, exhibiting symptoms of er susceptibhi to such 

15 neurotoxic effect, one or more compounds of Formuias m or U in an 

11mount effective to amoHorato tho neuretoxmc effect. 

This invention a~so provides methods of inhibiting NMDA 

rGceptoraffion chamrme~ related neurotoxielty comprising admmnisterfng to a 

20 subject min need thereof such as a mamm11m, pamcu~lilrMy a human, one or 

more compounds of Formulas ~ er H mn an amount effective to inhibit: or 

provcnt the neurotoxicity. 

The invention further provides a method of treating Korsakoff' s 

25 disease, a chronic a~cohoBmsm-induccd condition, comprising 

adlmmnismirmng to a subject includmng a mammal, partic~~ady a human, 

one or moro compounds cf Formu~a I or formu~a H in ain amount 

effocthle to treat the disease. Pretreatment of animals wmth tho NMDA 
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antagonist MK~801 (Merck Index, monograph 3392, 11th ed., 1989) 

markedly attenuates the extent cf can loss, hemorrhages and amino acid 

changes in a rat model of ICorsakoff's disease. See P.J. Langlais, et ai., 

Soc. Neumsci. Abstr., 14:774 (1988). Therefore, compounds of tho 

5 present mmrention have utHlty for the attenuation ef ecH ~oss, 

!hemorrhages and amino acid cnamnges associated with Kcrsakoff' s 

disease. 

The invention also provides methods for determining binding 

10 activity of compounds of the invention, e.g. binding activity to NMDA 

receptors, as wcH as In vitro and In vivo binding activity diagnostic 

methods using one er more radioiabeHed compounds of formula l or 

Formuh~ U, e.g., a compound of the invention that is ~aboled with 121~, 

tritium, :tip, 9'Tc, or tho like, preforab~y u 51_ Fer instance, a compound 

15 of the invention having ll phenyl substh:uent that is ring substituted with 

one or more 121i groups can be administered to a mammal and the 

subject then scanned for binding of the compound to NMDA receptors. 

SpecificaHy, single photon emission computed tomography ("SPECT") 

can be employed to detect such binding. Such an anamysis of the 

20 mamma~ could! e.g. aid in the diagnosis and treatment of acute corebraS 

mschemia. 

Accordingmy, the invention inc~udes compounds of Formula i or IS 

that contain a radiolabel such as ~ 21m, tritium, 32P, 1'Tc, or the Hke, 

25 preferabmy 121t Such radiomabemmed compounds can be suitably prepared 

by procedures known in the synthesis art. For example, a compound of 

the ffinvontion having an aromatic group, such as phenym, that has a 

bromo or chloro ring substituent camn \be ~mpmoyed in an exchange 
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l11baH111g reaction to provide the corresponding compound having an ~ 21 1 

trBtng substftuent. 

Certain pharmacological activity of compounds of Formulas I and 

5 U can be dotennim~d lby, e.g., a method ~nvo!vfng: (a) determining the 

bmndmng affinity with respect to the PCP receptor by competitive 

dh;pmacement of tritiated MK-801; Cb) in vitro cytotoxiclty studies 

measuring the abmmity of the compound to prevent nerve ceU death 

e1iused by exposure to gmummate: and (c) determination of In vivo 

1 O neuroprotective abmty using anmmat modeis. 

EvaMuation of the binding activity of compounds of Formulas m and 

H with respoet to tho PCP receptor ms suitably performed uaing 

radioHgand bmnding assays. The compounds are tested to determine 

15 th@ir abimmty to displace trttiated MKe801 which fs used to label PCP 

receptors. Evaluating the competitive disp!acement binding data, the 

preferred compounds are those which exhibit a hmgh affinity U.e., mow 

~Ci«> vamuo) for tho PCP ~acoptors. Under such PCP binding activity 

studies, an ~C10 value of at most about 1 pM, preferabmy at most about 

20 0.5 µM, indicates a high bindmng affinity. 

As discussed above, under sigma .bindmng studies an IC10 va~ue of 

~oss than 1 pM mndicates a high binding affinity of a compound to the 

sigma receptor. The sigma receptor binding assay, preferabmy agamnst 

25 3H=!OTG, may be performed as discfos~d by E. Weber, et at, Proc. Natl. 

Acad. Sci (USA), 83:8784-8788 (1986), which is incorporlrted by 

reference heroin. 

- . ---- -----------



Compounds of formulas I and U may be used in therapy in 

conjunction with other medicaments. For example, for troatment of a: 

stroke victim, one or more compounds of Formulas I or U may be 

sumtably admmnistored together wmth a pharmacautmcal mrgoted for 

5 wnteraction in the blood clotting maehanfsm such as stroptoldnaso, tPA, 

urokmnase and other agents that ~yse c;ots. 

As discussed above, preferred guanidmnes of !Formulas I and U 

exhiblt hmgh affinity for the PCP receptor. Thus, in addition to the 

10 treatment of neurcdeganeration amd re~ated conditions discussed above, 

the guenwdfnes of the present invention may a~so be 1Jsad &s a 

pharmacological tool mn an 11nima~ mode~ for the screening of potential 

PCP receptor Hgands. 

The compounds of this invention c11n be admirdstemd intranasaHy, 

ora~~y or by mnjection, e.g., mntramuscu~ar~ mntraperitoneal, subcutaneous 

or mntravenous injection, or by transdermal, intraocular or enteral means. 

The optima~ dose can be determined by conventional means. 

Guanmdmnes of the present invention arc summbly administered to a 

20 subject in the protonated and wator~solub~e form, e.g., as a 

25 

phiannaceuticaHy acceptable salt of an organmc or inor;anmc acid, e.g., 

hydroch~oride, sulfate, lhemm-sulfate, phosphate, nitrate, acetate, oxa~ate, 

cmtrote, ma~e1.te, etc. 

The compounds of this invention can be employed, either a~cme or 

run ccmbina'tion wmth ono or more other therapeutic agents as discussed 

above, as a phanrmaceutmca~ composition mn mixture with conventional 

excipient, i.e., pharmacomical~y acceptabije organic or iinorgainic carrier 

------------.. ---
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substances suitable for pare1nterai, enter~I or intranasal application which 

do not deleteriously react with the active compounds and are net 

deleterious to the recipient thereof. Sultab~e pharmaceuticaHy 

acceptable carriers include but are not limited to water, nit solutions, 

5 ah::ohoB, vegetable oils, polyethylene gmycois, gematin, ~aetose, amylase, 

magnesium stourate, talc, sincic acid, vmscoius paraffin, perfume on, fatty 

imcid monogiycarides and digMycerides, petroethral fatty acid esters, 

hydroxyrnethyt~ceHulose, poiyvinyipyrroHdone, etc. The pharmaceutical 

prcp2rations can be ateriHzed and if desired mmxad with auxmarv agents, 

1 O e.g., ~ubricants, preservatives, stabmmmze.rs, wetting agents, emulsifiers, 

aaits for inf!uencing osmotic pressure, buffers, colorings, flavorings 

and/or aromnc substances and the Hke which do not deleteriously reset 

with the active compounds. 

15 for parenteral appUcrion, pamcu~arIDy suh:abfa are solutions, 

preferably oHy or aqueous so~utions es we~~ as susp•nsions, emu~sions, 

or fmpiants, including suppositories. Ampules are convenient unit 

dosages. 

· 20 For enteram application, particr..darly sult!lbfe are tabmets, dragees or 

capsu~es hav[ng talc and/or carbohydrate earrfer binder or the mmkc, the 

carrier profersbly being factose and/or corn starch and/or potato stairch. 

A syrup, oWbdr or the ~ike can be used wherein a sweetened vohfcla ls 

emp~oyed. Sustained remease compositions can bG formulated including 

25 those wherein the active component ms protacted with dHferentiuHy 

degradab~e coatings, e.g., by microencapsu~ation, mulltwpie coatings, etc. 



intravenous or parenteral administration, D.g., subGcutaneous, 

intrapsritoneal or intramuscular administration are preferred. The 

compounds of this invention are particularly vah.n1bie in the treatment of 

mammalian subjects, e.g., humaJns, wherein the pathophysiology of the 

5 disease involves excessive excitation of nerve ce~~s by agonists of the 

NMDA recGptor. TypicaHy, such subjects include those afflicted with 

inou.rodcgonsrative diseases such as Parkinson's disease, Huntington's 

dfsoase, Amyotrophic lateral Sclerosis, Aizhefmer's disease, Down's 

Syndrome and Korsakoff" s disease. A~so suitable for treatment are 

10 those subjects suffering from or Mukaly to suffer from nervous system 

dysfunctions resulting from, for ex11mple, epHepsy or nerve ceH 

degeneration which is tho result of hypoxia, hypogfycomia, brain or 

1pfinam chord ischemia or brain or spinal chord trauma. As discussed 

above, typfcaf candidates for treatment mnc~udc heart attack, stroke. 

· 15 brain or spmna~ cord injury patients, patients undergoing major surgery 

whore brain or spinaJ cord ischemia ms a potential complication and 

p11tmtmts such as divers sufforing from decompression sickness due to 

gas emboH in the b~ood stream. 

20 ~t wm be appreciated that the actual preferred amounts of active 

compounds used in a given thenapy wm vary according to the specific 

compound being utilized, the particular compositions formulated, the 

mode of application, the partic1Jlar site of admfnistration, etc. Optima~ 

admmnistration rates for a given protoco~ of administration can be readily 

25 ascertained by those skmed in the art using conventiona~ dosage 

determination tests conducted with regard to the foregoing guideUnes. 

~n general, 11 sumtab!e effective dose of one or more compounds of 

formu~a I or Formui~ n, particularly when using the more potent 

~ 
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ccmpound(s) of formulas I or ~m, wm be in the range of from 0.01 to 

100 mHligrams per kilogram of bodyweight of recuipent per day, 

preferably in tho range of from 0.01 to 20 mmmmigrams per lldmogram 

bodyweight of recipient per day~ more preferably in the range of 0.05 to 

5 4 mHiigrams per kHogram bodyweight of recipient per day. Tho desired 

dose ms suitabfy administered onca daUy, or several sub-doses, e.g. 2 to 

4 subadoses, are administered at appropdm intervams through tho day, 

or other appropriate schedume. Such subedoscs may be administered as 

unit dosage forms, e.g., containing from 0.05 to 10 miHigrams of 

10 compound(s) of Formula m or H per unit dosage, preforabMy from 0.2 to 2 

mHHgrams per unmt dosage. 

As with prior guanfdmnes such as those reported in U.S. Patent 

No. 1,411, 713, the guanidines of the pnnsent [nvention sheumd have 

15 w.rtmty as rubber accelerators. 

The entire text of aH appmmcnons, patents and pubHcations cited 

above and be;ow are incorporated lby refer•nce herein. 

20 The foHcwing mm-limiting exampfos are mustratfve of the 

mnvention. 

1-EWEBAb.C.OMME__NII 
mn the foUowing axamp~es, maltfng points (mp) were determined fin 

25 open capmery tubes on a ThomassHoover apparatus (compounds meitmng 

< 230°C) and are uncorrected. The NMR spectra of aH compounds 

were recorded on a General Electric OE0 300 or Bruker 300, and 

chomica~ shifts are reported fn ppm ro~ative to tho residua~ signal of the 

--· ·--··---
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deuterated solvent (CHC~3, 7 .26 ppm; HCD200, 3.30 ppm; TMS, 0.00 

ppm~. IR spc:Jctra were recorded one Nicolet 5DXB FT=IR, or a Perkin= 

Elmer modGI 1420 in CHCl3 or neat. IR and NMR spectra of all 

compounds are consistent with their assigned structures. Elemental 

5 anafyscs were performed by M-H~W laboratormos (Phoenix, AZ), or 

Ga~broith laboratories U<noxvme, TN). 1ANaphthy~amina, cyanogen 

!bromide, 3sethybmmne and chiorobenzcme were obtained from A~drich 

Chemfca~ Company, and were uud as received. A~~ other solvents were 

reagent grade. 1 ~Naphthy~ cyanammde thllt can be used to prepare 

10 compounds of Examples 27s46 and 51 is suitably prepared by tho 

fcUowing procedure. To a solution of 20.0 g (140 mMon 1~ 

naphthyiammne in ether at 0°C was added by cannu~11tion a solution of 

17.5 mL (87.5 mMon BrCN (5.0 Min CH3CN; A~drlch). After 0.5 hours 

the cooling bath was removed and the mbrturre was stirred at room 

15 temperature ovemmght ( 14 hours>. A crym~~mne precipitate of the 

ammneoHBr was formed, which was fl!teredl off under suction, and 

washed wtth ethyl acetlrte ( 15 ml x 3). The filtrate was concentrated 

in vacuo to provide 12.5 g cf a purp~c co~cred soHd of the crude 

cyanamide, whose TlC showed the presence of minor amounts of tho 

20 hydrobrommdo amine salt. The crude soHd was stirred with water (200 

ml> for 1 hour, after whmch fHtration under suction ~eft a pinkish so!id 

which was drmed in a vacuum oven overnight to afford 9.2 g, (78.3%) of 

tile purn 1 ~naphthyf cyanamida. 

25 EXAM:ELIE 1 =Preparation of N~(3-ethylphony~)~Nsmethy~~N'ff2,5= 

dh:hlorophenyl)guanmdine hydroch~oride (Formu~a I: hydrochloride salt of 

R63~ethylphenyl, 1Ff1 =CH3, R2 §H, R3 :;,gR"lECI, n~O). 

--------------



faitt 1 : e.reosro_lion of.~hth~lgh.1mdl~~amtb.Yl&Y1m1mi____d_t 

~tin k 3-!.UlYiPflenviGY1n1mid~ 

A soiution of cyanog~n bromide n 1.36 g, 107 mmoO mn 

anhydrous diethylethar (60 mL) was added siowIDy to a stirred solution of 

5 3cethyianmne (20.8 g, 171 mmoO in diethyiether at 4°C. After the 

addition, the reaction mixture was stirred at 24°C for 12 hours and it 

became a brown solution with am white preeipftato. The precipmtate was 

fHtored off; the filtrate was washed wfth aqueous HCZ ~ 1 N, 3 x 150 ml) 

and brine (60 ml). Then the merato solution was dried over MgS04, 

10 fi~tered, and concentrated to yield a thick Hquid. The crude product was 

further purified by chromatography «Sm02, hexanes, hexanes/CH2CE2, 

CH2Cm2> to amfford a..mhylphenyfcyanamide (1 1.6 g, 76% in yieid) as a 

Hquid. 

Sttrt 9; .... ~a(3811~lab1.D!dH~:m1-1bY1£v.1n1lDid1 
15 A suspension of 3-ethylphtmy~cyanamide (4.65 g, 31.8 mmoO 

and sodium hydride (2.55 g of 80'6 NaH in mmneral oi~ suspension, 63.6 

mmo~ of NaH) mn dried THF was heated at rafffiux for 3 hours. Tho 

rGaction mixture was eooied in en ice bath and methyi modlde (1 1.28 g, 

79.5 mmol) was added dropwmse with stirring to the mixture. The 

20 reaction mixture was then allowed to stir for 15 hours, foHowod by the 

succossive addition of MeOH (10 ml). The reaction mixture was then 

concentrated to dryness to give the crude product. DwstiHed wmer (40 

mU was added to this crude product and the aqueous mixture and was 

extracted with CH2Ci2 €4 x 40 ml). The combined organic extracts 

25 woro washed wmth water C3 x 30 ml} and then dried over MgS04 • The 

so~vcmt w11s removed to afford the crude product 111 an amber syrup. 

F~ash chromatography (Sm02, CHzCl2) of the crude product afforded 4.2 

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

---- --- -------· -- ------------·--- -



~n 2: __ Pre21JJratio-0sof 2,5aQi;blsuo_1nmn1_Hydrocblarid1 

To a solution of 2,Sadichloroanmne (Aldrmeh, 1.5 g, 9 mmol) in 

methanol (10 ml) was added methanolic HCI {1 M, 30 ml) at 4°C, them 

the reaction mixture was stirred at 25 °C for 30 minutes. The resulting 

so~utmon was then evaporated and dried under V8cuum to afford 1. 6 g of 

2,5~dichlorcanmline hydrochloride (88% yield). 

e&rt ~=- Gyan_idmna §mth11f1 

A mixture of Na(3~ethyfphenyD~N-methylcyanamido (520 mg, 3.3 

10 mmol), 2,5-<tichloroamaline hydrochloride (800 mg, 3 mmol), and 

chiorobenzene (2 ml) were combim~d ran a dry round button f!ask 

equmpped wfth a wm:er cooled condenser under nhrogen and placed in a 

preheated oH bath (150..160°C). Tho re1ietion mixture was heated for 4 

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

15 crystamzatiorn from chlorobenzeno/diethyfethor. The resu~ting crysta~s 

wore co~~ected by filtration, washed with dwethy~other, and dried in a 

vacuum oven (40°C, 15 hours) to yme~d tho title compound, Na(3~ 

othy~phenyl)aN~methy~*N' ~(2,5adffich;orophcnyl)guamwdine hydrochloride, as 

a white so~id (760 mg, 72% yiofd). 

20 TLC: R,~0.45 (10% Me0H/CH2C~2); mp: 162a163°C= 1H NMR 

25 

CCD300): J 7.53G7.23 (m, 7H, Ar~H», 3.48 Cs, 3H, CH3), 2.70 (q, 

J:;;s7.6Hz, 2H, CH2), 1.26 Ct, J::®7.6 Hz, 3H. CH3); MSCEI>: m/e 322 (M+ 

for tho free bass); Anal.: C11H17C~2N3°HCI; Ca~cd. €%): C: 53.57, H: 

5.05, N: 11. 71; Found (%}: C: 53.66, H: 5.20, N: 11. 71. 

EXAMPLE 2 =Preparation of Na(3~ethy~phonyl}sN=methy~~N'0(2,5~ 

dibromopheny~)guanmdine hydroch~orffide (Formula I: hydrochloride salt of 

R § 3aethylphenyl, R1 
g CH3, R2 ~ H, R3 ~ R4 :;;;: Br, n ~o). 

·-·----------·----



-. 

P1rt.J.;..= frGg1rdoMf 2.5;dibmmoanillW! hx!frsn;b_!QridJ 

To a solution of 2,5-dibromoanmne (Aldrich, 1.5 g, e mmol) in 

methanol (5 ml) was added. methanoHc HCi UM, 30 mU 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 precipitate. The 

precipitate was coHected by filtration, washed with diethyiether (2 ml), 

and dried under vacuum to afford 1. 6 g of 2w5adibromo~nimine 

hydrochloride {93% yield}. 

10 fltt.2: .G.Yanfdlne Sxmbni• 
A mixture of N .. (3sethyiphenyl)sNemethyieysnamide (520 mg. 3.3 

mmon, 2,5sdibromoaniiine hydrochloride (861 mg, 3 mmol), and 

ch~orcbenzene (2 mU were combined in a dry round bottom flask 

equipped with water cooled condennr under nitrogen and p&aced fn a 

16 preheated om~ bath ( 160..160°C>. The reaction mixture was heated for 3 

hours. After cooHng, the crude reaction product was purified by 

crystamzamcm from chforobenzene/diethyiether. The resulting crystals 

were eoHeetcd by filtration, washed with diethymether, and dried fn a 

v;icuum oven ·{40°C, 15 hours) to yield the titme compound, Ne(3e 

2·0 ethyIDphenym>~Nemethyi--N'-(2,5..Qibromophenyf)guanidino hydrochloride, 

as a white soHd C780 mg, 59% yield). 

TLC: R,~0.5 (10% MeOH/CH2C!2); mp: 217s218°C; 1H NMR 

iCD300): 6 7.5&-7.20 (m, 7H, Ar~H), 3.41 (s, 3H, CH3), 2.62 {q, 

J ~ 7. 7Hz, 2H, CH2), 1.18 (t, J ~ 7. 7Hz, 3H, CH3); MS(Ef): m/e 411 CM+ 

25 for the free base); Anal.: CuaH11Br2N3°HCI; Caicd. (%): C: 42.93, H: 

4.05, N: 9.39; Found (%}: C: 42.90, H: 4.01, N: 9.13. 



• 

E>SAMPlE~ ~Preparation of Ne(3ecrthyJphenyU~N'a(2,5a 

dichMorophonyUguanidine mesyfate (Fcrm1J~a i: mesyBaite of R ~ 3-

ethy~phcnyfil, R~ :sR2 ~H, R3 ~R4 ~cr, n~o>. 

6 e1n. 1 : .. f~tn.----P12.§.e.dlcblgrgghftoxjgyJm1mlU 

Tc a heterogeneous slurry cf 2,5-dich~oroanmne (3.0 g, 18.5 

mmoH in 60 ml of water at 4°C was added solid BrCN (1.22 g, 11.3 

mmoO slowUy. After 5 minutes the cooling bath was removed and the 

heterogeneous reaction mixture was stirred at rnom tomperature for 24 

10 hours to yfieid the product in water suspension. The product was 

co~hieted by fmltration, washed with water ( 100 mL), and dried under 

vacuum to yie~d the pure product (2 g, 80% yield}. 

P .,. ~ •i .,.4 3 ·•h m ·r ' ....ill ~'a ulRD~QD.¥1 :LJl!~D~ IDlUl mDXilll 

15 To a so~utmon of 3~eth~anmne {A~drich, 4.84 g, 40 mmol) in 

methanol (10 ml> was added methrmmasu~fonmc acid (4.4 g, 45 mmoO at 

4°C, then the reaction mixture was stirred at 25°C for 30 minutes to 

yma~d a so!ution with white precipitates. The precipitates were collected 

by fHtrnon, washed with ether, and dried under vacuum to afford 7. 7 g 

20 of 3eethyBenHine mesy~ate (7. 7 g, 91 % yieIDd). 

Ela 36,G.u10Idl11JJ $yolbJllis / 
A mixture of 2,5~dichlorophenylcyanllmmde (1.02 g, 5.5 mmon, 3= 

ethy~anmne mesylate (1.1 g, 5 mmol), and chlorobenzene €15 mL) were 

25 combfined in a dry round bottom flask equipp11d with a water cooi6d 

condonsGr under nitrogen and piacad mn a prehe1ited oH bath { 1 50~ 

160°C). The reaction mixture was hellted for 2 hours. After cooling, 

tho crude reaction product was purified by crystamzation from 

JiiilT 



chlorobenzene/diethylether. The resulting crystals wore coHected by 

filtrm:ion, washed with diethy~ether, and dried mn a vacuum oven (40°C, 

15 hours) to yield the title compound, Na(3 .. ethylphenyi)eN" .. (2,5~ 

dffichiorophenyOguanidine mesylata, as a white solid n .5 g, 7!% yield). 

5 TLC: R,~0.4 (10% MeOH/CH2Cl2); mp: 22~221°C; 1H NMR 

10 

«300 MHz, CD30D): I 7.58a7.17 (m, 7H, Ar .. H), 2e88 fs, 3H, S03CH3). 

2.68 (m, 2H, CH3), 1 .24 (t, J ~ 7 .8Hz, CH3); Anai: C19H,9C92N30 3; Caicd. 

(%): C: 47.83, H: 4.74, N: 10.39; found(%}: C: 47.44, H: 4.64, N: 

10.27. 

~AMPLE 4 e Preparation of N .. (3~ethy~phenyO .. N' e(2achloro .. s. 
Mhy~pheny~)guammdine mesyim:e (Formu~IJ !: mesylate of Rm 3~ 

ethy~pheny~, R1 ~R2 ~H, R3 ~cr, R"~CH2CH3, n:;;eO). 

15 Ela ti PmpamJiml Af .2~GbJaca.~§=__1tbyipb__IDx.mD1mid1 
To a hotorogeneous siuny of 2sehloro~6eethy~aniHne (1 .6 g, 10 

mmon in 60 mL of water at 4°C wims added soHd BrCN (0.848 g, 8 

mmon slowMy. After 5 minutes the cooHng bath was removed and the 

heterogeneous reaction mixture was stirred at room temperature for 24 

20 hours to yieDd the product in water suspension. The precipitates were 

coUectod by fmltrnon, washed wmth water n 00 ml), and dried under 

vacuum to yi·tt~d the pure tiUo compound (1 .45 g, 8096 yield). 

foci 2~ . ,Guaokfmn,a Smlbufl 

25 A mixture of 2echlorca5eethylphenyicyanamide {0.6 g, 3.08 

mmcO, 3sethyianHine mesy~ate (0.64 g, 2.93 mmoO, and ch~orobenzene 

( 12 ml) were combined in 11 dry round bottom f*ask equipped with a 

water cooBed condenser under nitrogen and placed in a preheated oH 

--------------



bath (160~H50°C). The reaction mixture was hGated for 3 hours. After 

cooling, the crude reaction product was purified by crystamzation from 

chlorobenzeno/diethylether. The rosu~thig crysta~s were co~~ected by 

fi~tration, washed with dfethyfether, and drfedl in a vacuum oven (40°C, 

6 15 hours) to yiawd the title compound, Na(3sdlyiphenyn~N' a(2achloro~5-

ethylpheny~)guanidino mosylate, as u white soHdl n .1 g, 91 % ymeld). 

TLC: Rf~o.4 (10% MoOH/CH2C~2); mp: 162=163°C; 1H NMR 

«300 MHz, CD300): 6 7.48°7.17 (m, 7H, Ar~H), 2.69 (s, 3H, S03CH3), 

2.67 (q, J~7.5Hz, 4H), (H2}, 1.24 (t, J§7.5Hz, 6H, CH3); Ana~.: 

10 C~1H24CfN3S03; Ca~cd. (%}: C: 54.33, H: 6.08, N: 10.56; Found (%): 

C: 53.98, H: 6.14, N: 10.40. 

EXAMPLE 5 

Other substituted aniline intermedmmes, suitab~e for nHmetion with 

15 an appropriate cyanamide compound to provide compeuirnds of the 

invGntion as described above, are either commercmam~y avaUable or can be 

prepared by methods generally known to those stmed mn the synthesis 

1mrt. The followmng Examples Sa through 5d dmscfose procedures for 

preparation of four different substituted anmne compounds that are 

20 sumtably used to prepare compounds of tho invention, including e.g. the 

compounds of Examples 23, 58, 64, 69 and 70 whmch fo~~ow. 

Examofl 5a _0 _ Pmuamou_gf__2-~rgmoa5-metby_lthiga.mlim 

bY:droc_hmoridft 

25 To a stirred solution (coo~ed to 16a19°C) of 2~bromo-5~ 

~mathylthmo)benzoh: acid ( 1 .5 g, 6.07 mmo~, prepared by tho method 

described in Kuonzle, f., et al., Helv. Chim. Acta., 52(3):622m628 

(1969)) in DMF (17 ml) was added triethy~ammno (1.05 mL, 7.28 mmol). _ 

-------·-----··-----

·liiiil 



After stirring briefly, diphenyphosphoryi azida ( 1. 7 ml, 7. 59 mmol) was 

added by an addition funnel over a 15 minute period. After 2 hours of 

stirring at ambient temperature, thh1 ~ayor chromatography (Si02, 

eyclohoxane/ethyl acetate 8:1) showed the reaction was completed. To 

5 this so~ution was added disti~Wcd water (7 mU and tho mixture was then 

h8ated to 65°C for 2 hours. 

The reaction mixture was concentrated in vacuo at 45 °C to 

afford a Hght yellow, syrupy rosidue. After adding water (50 ml} to this 

10 residue, saturated potassium carbonate was added until pH 9. The 

mixture was then extracted with 40 ml of methyiene chloride two 
times. The combim:ad ·extracts were washed with brine, dried over 

MgS04 and concentrated in v11euo to yield ll yeHaw oim. The yeHow oU 

was dmsso~ved ~n 10 ml cf ether and added HCUather < 10 ml, 1 N) to 
15 provide! a white precipitate. The sofid was eoHected by filtration and 

further purified by column chromatography ~Sfi022, hexanes/EtOAc: 

100%s80%). The fina~ product was a white solid (0.6 g, 39'6 in yieWd}; 

'H NMR (CD300}: 6 (ppm) 7.76 (d, 1H, 8.5 Hz), 7.20 (s, UU, 7.18 (d, 

1 H}, 2.50 (s, 3H, CH3); Anei: C.,H8BrNSeHCm; Caicd. €%): C: 33.03, H: 

20 3.56, N: 5.50; Found (%): C: 33.00, N: 3.52, N: 5.59. 

Eumola Sb :: .et:1_.01rd<m of ~-Milthxf .. ~~Wfiny_l1-nUiru1 
bmmGbimidJJ 
f1ttJ_;_ N.~fvtQtbYlef 3=metbxl:tbiaPhtDxi)_11mm,1: 3 .. Methy~mercaptoanmne 

25 (6 g, 34.8 mmol) was dmssoivod in formic acid n .92 ml, 49 mmol) and 

heated to 100°105°C under argon for overnight. The reaction mixture 

w1s cooled to room temperature and extracted with CH2Cl2 (75 mO. 

Tho organmc fayer was washed with saturated Na2C03 C30 mn three 
--------

iiiiiT 



times and dried over MgS04, fl~tcred to remove MgS04 and tho solution 

concentrated to afford the formamfde. Tho formamide was dissolved in 

anhydrous THIF (30 mi) under argon. To this solution was added slowly 

LiA~H4 in THF (50 ml, 1 M) a~ Q..5°C. The reaction was warmed up to 

5 room tomporature and stirred for 20 hours. To this reaction mbrture 

was added 50 m~ of saturated aqueous MgS04 • The organic layer was 

saved. The water layer was further extracted with othy~ acetate (50 ml) 

three times and the combinGd organic solution was washed with H20 

(50 mn, brine (50 ml> and dried over MgS04 • The so~ution was fHtered 

10 to remove MgS04 and thon concentrated to yfcid the crude product 

wh~ch was purified by comumn chromatography (Si02, hex11nes/Et0Ac: 

811). The fractions which contained the product were eo~~ected and 

concentrated, dried under vacuum to yie~d the puro NsMethyH3a 

methymthiophonyl)amino (6.25 g, 98% in yie~d). 

15 

eatt 2: .. __ N~Methvl':3~mdJl!;~1rmxllni!iut bl!drru:-b~_mld! 
Hydrogen peroxide (30% in water, 10.22 ml, 1 mo;, Aldrich) was 

added to a somution of N~methyl~3--methylmercaptoannino (3.0 g, 19.6 

mmoD mn acetone ( 17 ml) at Q..5 ° C. Tho reaction was stirred ovornfght 

20 1ind then tho acetone was removed. A 1 N NaOH aquoous solution was 

added untim pH 12, which was then extracted with ether (30 mn three 

times. The combined organic layers wGre dried over MgS04, and then 

tho soh.mdon was fHtcred to remove MgS04 and tho resulting so~ution 

concentrated to yield the crude product of the title compound which 

25 was purified by column chromatography (sm~mca gel, eiuted by 

EtOAc/MaOH: 100%a90%). N=Methyl=3smethylsufffnylanmne was 

obtained and was further converted to its hydrcchIDoride suit n .82 g, 

45 % h1 ywamcn. 



1H NMR (CD30D): 6 (ppm) 7.90o7.55 (m, Ar~H, 4H), 3.11 (s, 

NCH3, 3H), 2.85 (s, SOCH3, 3H); MSUE!>: m/f} 169 (M+ for the free . 

base); TLC: R,~0.29 {Si02, EtOAc); M.P.: 137~138°C. 

5 iiumaJt 5-c, - em_am:dDll of N--Mtlb3fi~3:mnJbyhudliQDXl IDUiO!t 

b~mgchlgrfd§ 

Hydrogen peroxide (30'6 in water, 10.22 mL, 1 mol, A~drich) was 

added to 11 solution of N~methy~ ... s..mmhylmercaptoanmne (3.0 g, 19.6 

mmoU in acetone (17 mL) at Oe5 °C. The reaction was stirred for 

10 overnight and than the acetone was romoved. A 1N NaOH aqueous 

so~ution was added until pH 12, which sokrtion was then extracted with 

30 m~ of ethym ether three times 11nd the combined organic layers were 

dried MgS04• The MgS04 was removed by fHtratien and the resulting 

somution wais concentrated to ymemd the crude product whffieh was purified 

15 by column chromatography (sHiea gel, eluted by EtOAc/MeOH 100%s 

90%1. Namethy~~3-methyisu~fony~ anmno W&ts obtained and further 

convened to h:s hydrochloride salt (1.8 g, 42% in ymemd). 
1H NMR (C030D): d (ppm) 7.90s7.50 (m, Ar8 H, 4H>, 3.16 (s, 

S02CH3, 3H), 3.05 Cs, NCH3, 3H); MSCEU: m/o 186 (M+: C1HnNS02); 

20 TlC: R,~0.81 (Si02, EtOAc); M.P.: 169=170°C. 

0 

fm1.j: 3--~mlf2_':4'~:0y12roru;1tQRf'l&ngne: To stfrred, preacoofod fuming 

nm~c 1mcid (40 ml} at =10°C was added dropwise 4'sfiuoroacetophenone 

25 CA~drich, 75 g, 54. 3 mmol) over a period of 10 minutes. The 

temper&mture was strictly maintained at e9 to s10°C for a total of s 
hours. The reaction mixture flask was then transferred to tho freezer (e 

1 o°C) for storega overnight. fn the morning the reaction mixture was 

-------



poured onto ice ( 1 . 5 Kg}. The resiuftant mixture was extracted three 

times with ether (400 ml). Tho organic layer was washed four times 

with NaOH ( 1 N, 300 mL) and brine. Concentration in vacuo afforded a 

yo&~ow Hquid which by thin layer chrommography (Si02, 

5 cyc~ohexane/ethy~ acetate: 2/1 > showed one major and two minor 

products. The crude product was purified over 600 grams of 230=400 

mesh simtiea gel, eluting with a gradient of haxanes'"9thyl acetate 1O:1 to 

3: 1. The product containmng fractions were concentrated to afford a 

Hghtt yeUow liquid {27.8 grams). 

10 

f1J:L2;,___3'~~mh1~'-ffygro1cmgb1Doo.1: To a stirred mixture of 3'~nitre>o 

4'~f~uoroacotophenom~ (10.04 g, 55 mmoU mn 72 ml of concantrated 

hydroeh~oric acid, was added tin «m ch~oride dihydrate (37 grams), mn 

portions. After approximate!y one third of the materia~ had been added, 

15 ~rapid rise in the internal reaction temperature (to 95°C) was noted. 

The mixture was then heated to ref~ux for 10 minutes, this resr..dted in 

the dissolution of aH solids to give a so~utfon. The mixture was then 

cooBcd to room tampermura and poured onto an ice/water mmxture ( 150 

g). The mixture was then further coo&ed in an ice bath while !0% 

20 sodmum hydroxide was added until pH 12 was reached. The aqueous 

mayor was extracted twice with ether (50 ml). The ccmbmncd organic 

extracts were washed with brine and then dried ov11r sodium sufifatc. 

Remov~f of tho drying agent and in vacuo concentration of the fUtrate 

affon:lled a yellow-orange oml (8. 73 g) which was recrystamzed on 

25 standing. This material was of sufficient purity to be used directly in 

the next step (P8rt 3). 

---------------
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eaa 3~~0Elygro-:_!a~1t.bxkmi.IID.1: To a stirred mixture of 3#aaminoa4'e 

f~uoroacetophonone (7 .56 g, 49.4 mmol) mn triothyiene glycol {60 ml) 

was 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 addition 

5 resu~ted in a slight axotherm (temperature around 50°). The reaction 

f~ask tthrGe neck, equipped with eiaisen amdapttH' and receiving flask) was 

then equmpped with a heating mantle and the reaction heated tc 100°C 

for 1 hour, then 150°C. At thG higher temperature distiHate began to 

coHect in the receiving flask. After 1 hour at 150°C the reaction 

10 mfixtur~ was then homed to 180°C, while stm coHecting distiHate. After 

45 minutes at 180°C thin fayer chromatography indicated the compmete 

absence of starting material and the appearance of a single major 

product. The reaetion mixture WIJS cooied to room temperature with an 

ice btrth and poured into 100 ml of water. The aqueous mixture was 
15 extracted three times with ether i 125 mU. The combined organic 

oxtracts were washed once with water, once with brine and then dried 

over potassium carbone. Conccmrtration of the organic extracts in vacuo 

-afforded 2-fluoro~5aethylanfimmne (6.82 g) as an amber Hqumd. This 

meiterio~ was further purified by comumn chromatography «smca g9~, 

20 hcxanos/ethy~ &cetate: 211) to give 7. 11 grams of product as a viscous 

Hquld. 

25 

~H NMR (CDCi3): o (ppm) 8.0s7.0 (m, Ar~H), 2e!S2 {q, CH2), 1.20 

(to CH3~; MW: 139.18 (for the frett based; Anal.: C1H10Nf; Calcd. (%): C: 

69.04, H: 7.24, N: 10.07; Found(%): C: 69.03; N: 7.49, N: 9.89. 

EX6MeLES .a~za 
By procedures similar to those empfoyed in Examples 1 through 5 

above but using appropriately substituted amine hydrochloride and 
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cyanamide reagents, the following compounds of Formulas~ and II were 

prepared having the specified physics~ characteristics. 

Egampht 6 = Na{3~Ethy~phenyl)~Namothy~sN' 0 (2, 5adichlorophcnyU= 

5 N' smethy~guanmdine hydroch~oride (Formul1i I: hydroch~oride salt of R 1"'iil 3~ 

ethylpheny~, R1 :;5R2 ~CH3, R3 ~.~~c1, n~o>. 

whmto so~md; TLC: Rt~0.4 (10% MeOH/CH2C[2); mp: 161=162°C; 

1H NMR {300 MHz, CD300): 17.38=7.09 (m, 7H, Ar~H), 3.44 (s, 3H, 

CH3), 3.38 (s, 3H, CH3), 2.51 (q, J~7.8Hz, 2H, CH2), 1. US (t, 

10 J ~ 7 .6Hz, 3H, CH3); Anal.: (C17H11C~2N3~HC~0H20); Ca~cd. (%): C: 

62026, H: 5.68, N: 10.75: Found(%): C: 51.94, H: 5.59, N: 10.44. 

Ex1mpfile _1 e N~(3=EthylphenyUsN' a{2, 5adichlorophenyl}aN' a 

mothy~guanidmne hydrochloride (Formula ~= hydrech~orido salt of R ~ 3~ 

15 etlhylphicny~, R1 ~H, R2 ~CH3, R3 ~R4 ~C~, n:;:;::O). 

white ao~wd; TLC: Rt~0.4 (10% MeOH/CH2C~2); mpg92~93°C, 
1H 

NMR (300 MHz, CD300): 17.76--7.12 (m, 7H, Ar~H}, 3.44 (s, 3H, 

CH3}, 2.68 {q, J~7.6Hz, 2H, CH2), 1.24 (t, J~7.6Hz, 3H, CH3); Anal.: 

(C~0H11Cl2N3oHCI), Ca~cd. (%) C: 53.58, H: 5.06, N: 11.91; Found (%): 

20 C: 53.49, H: 5.20, N: 11.92; MS CEO~ m/e 321 OVI+ for the free base}. 

El1mpllJJ_ a N-(3BEthylphenyUsN' ~(2, 5Adichlorophenyl)guanidmne 

hydrochloride (Formula ~= hydroch~oride s~lt of R ~ 3~cthylphenyl, 

""~ =Rz~H a:t~R4~cm ""'-=0' n ~ ~ , n o=<:::!O Z'=i> m, wu ~ 8• 

25 white IO~md; TLC: Rf=0.4 (10% MeOH/CH2C~~); mp: 111~112°C; 

1 H NMR {300 MHz, CD300): d' 7. 58e 7. 15 (m, 7H, AreH), 2. 68 (q, 

Jg7.6Hz, 2H, CH2), 1.24 (t, J~7.6Hz, 3H, CH3); MS {Ell: m/1)308 (M"' 

~·iiiilf 
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for tho fn:~e base); Anal.: (C~1H111Ct2N3°HCO; Caicd. {%): C: 52.27, H: 

4.68, N: 12.19; Found (%): C: 52.17, H: 4. 76, N: 12.25. 

ggmpl1 & .. N .. (~EthyiphenyO~N~methyleN' .. (2,5-iiibromophenyO~ 

5 N' 0 methyfilguanidine hydrochloride (Formula ~: hydrochloride salt of R :§ 3e 

ethyiphenyl,. R1 :;;;;R2 ~CH31, A3 ~R4 ~Br, n~O). 

white somid; TLC: R,~0.3 (10% MeOH/CH2C~2); mp: 179-180°C; 

~H NMR (300 MHz, CD30D): 6 7.48e7.10 (m, 7H, AreH), 3.45 (s, 3H, 

CH3), 3.38 (s, 3H, CH3), 2.52 (q, J ~ 7. 7Hz, 2H, CH2), 1.18 (t, 

10 J ~7.7Hz, 3H, CH3); MS UEO: m/o 425 (M+ for the free base); Anal.: 

CC17H11Br2N3°HCD; CaIDcd. (%): C: 44.23, H: 4.37, N: 9.10; Found(%}: 

C: 44.00, H: 4.67, N: 9.04. 

~amplg lQ .. N$«3~Etily~phenyl)RN' e(2,5-dwbromophenyi)guanidine 

15 hydroch!oride {fonrn.da !: hydroehmorlde sa!t of A~ 3eethy~phenyl, 

R1 ~R2 io:oH, R3 ~R'~Bll', n~O). 

whfte so~md; TLC: R,~0.54 (10% Me0H/CH1C~2); mp: 76e77°C; 

~H NMR (300 MHz, CD30D): 67.7~7.15 (m, 7H, ArsH), 2.67 (q, 

J:s7.SHz, 2H, CH2), 1.24 (1:, J~7.6Hz, 3H, CH3); MS Um: m/e 397 (M+ 

20 for the free base); HRMS: 394.9618 (394.9632 caWctdated for 

C11H~1Br2N3). 

Eua:n:tlfl j l = N .. (3~Ethylphsny~)aN~mothyieN' ~(2sch~oroa5-

trifh.woromothy~phenyl)guanidmne hydroeh~orlde (Formu~ai i: hydroeMoride 

25 samlt of R ~ 3~ethy~phenyi, R~ :§ CH3, R2 
!Bl! H, R3 ~ C~, R4~Cf3, n ®§ 0). 

white solid; TLC: R,~0.5 (10% MeOH/CH2Cl2); mp: 180..181°C; 

1H NMR: a 7.76~7.25 (m, 7H, ArsH), 3.53 (s, 3H, CH3), 2.70 (q, 

J§ll7.5Hz, 2H, CH2). 1.26 Ct, Jm7.5Hz, 3H, CH3); MS CEO: m/e 355 

--~------



··-···---- ...... ------ ----------~--====~-----------

«M'*' for the free base); Anal.: (CnH111C~f3N3eHCI); Calcd. (%): C: 52.05, 

H: 4.63, N: 10.71; found(%): C: 52.15, H: 4.53, N: 10.72. 

WJDRfft l.2 ~ Na(3~Ethylpheny~}~N' a(2schh:H'Os5~ 

5 trmfluoromethy~pheny~)guanidine hydroch~orfda CFonnula I: hydrochloride 

sa~t of R~3=ethyiphony~, R1 :..;;:A2 mH, R3 ~Cm, R4:!0ilCF3, n~O). 

white soHd; TLC: Rt~0.4 (10% Mo0H/CH2Ci2); mp: 73=74°C; 

~H NMR: 6 7.55®7.16 (m, 7H, ArsHJ, 2.60 {q, J ~ 7.6Hz, 2H, CH2), 1.21 

~t. J~7.6Hz, 3H, CH3); MS (El): m/o 341 (M"" for the freG b8so); HRMS: 

10 341.0907 (341.0917 calculated for C~1H11Cif3N3). 

E_xamnJ1_.13 e Na(3-EthylphenyUsN~methy~sN' e(2=bromoa5e 

ttmuoromethyiphenyOgu11nfdine hydrochmorfde (FomiuBa ~= hydroch~oride 

A~t of lR ~ 3ac=thylphenyl, R1 ~ CH3, R2 
ll§ H, R3 ~Br,. R4 ~Cf3, n ~ Oi. 

15 white soHd; TLC: R,l§0.5 (10% MoOH/CH2Ci2); mp: 184-185@C; 

20 

11H NMR: I 7.93-7.28 (m, 7H, ArsH), 3.50 (s, 3H, CH3}, 2.70 (q, 

J~7.6Hz, 2H, CH2}, 1.25 (t, J~7.6Hz, 3H, CH3); MS CEO: m/e 400 CM"' 

for the free base); Anat: (C11H,-,BrF3N3<>HCU; Ca~cd. (%): C: 46.76, H: 

4.15, N: 9.62; Found-(%): C: 46.57, H: 4.12, N: 9.36. 

WmPlt 14 = N=(3~EthyWphtmyUaN' s(2sbromo~5~ 

trmfluoromethy~phenyi)guanmdine hydrochloride (Formula l: hydrochmorfde 

sa~tof ftig3aetlhyiphenyl, R1 ~R2 ~H, R3 ~Br, R4 ~CF3, n~oi. 

white soHd; TLC: Rw:s;0.4 (10% Me0H/CH2Cl2); mp: 109-110°C; 

25 ~H NMR: 6 7.77~7.17 (m, 7H, Ar-H), 2.61 (q, J~7.7Hz, 2H, CH2); 

MS(Ei): m/e 386 CM+ for the free base); HRMS: 385.0391 (385.0401 

ca~cu~ated for C~1Hu;Brf3N3). 

------ ~---- ----------·-· - --
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E11mol1 . .1§ • N~(3eEthy!phenyOaNpmethyleN' e(2~fhjoroe5e 

tr~fluoromethyfphenyl)guanidina hydrochloride (Formula I: hydrochloride 

sait of R~3-ethylphenyi, R~ ~CH3, R2 ~H, R3 ~F, R4~CF3, n ~o). 

white soHd; TLC: Rt~0.5 (10% MeOH/CH2Cl2); mp: 158e159°C; 

5 1H NMR: 6 8.20.-7.20 (m, 7H, Ar .. H), 3.43 (s, 3H, CH3), 2.81 {q, 

J~7.6Hz, 2H, CH2), 1.17 (t, J~7.8Hz, 3H, CH3}; MS (El): m/e 339 CM+ 

for the free base); Anal.: (C11H11F4N3oHC!); Calcd. ('6): C: 54.33, H: 

4.83, N: 11.18; Found (%): C: 54.20, H: 4.90, N: 11.04. 

10 bamoh:t l_S - Ns(3~ethylphenyO~N's(2~f~uoroe5-

trifluorcmethylphanyl)guMidine hydroch!oridle (formu~a I: hydrochloride 

salt cf Rre3~Mhyiphonyi, R1 ~R2 ~H, R3 ~F, IA4 !@CF3, n~O). 

whito solid; TLC: R,~0.4 {10% MeOH/CH2C~2); mp: 105-106°C; 

,H NMR: 17.25--6.85 (m, 7H, Ar~H}, 2.80 {q, J~7.7Hz, 2H, CH2), 1.21 

15 (t, J ~ 7 .6Hz., 3H, CH3); MS CEU: m/e 325 CM.p for the free base); HRMS: 

325.1212 (325.1202 caiculm:ed for C11H,1N3F4). 

Eumgtg 17. e NM(3--EthyiphenyO~Nemethy~aN' e(2~chloroti&e 

ethy~phenyO~N' emethylguanidine hydroch~oride (Formula l: hydrochloride 

20 sa4t of R ~ 3~athymphcmy!, R1 ~ R2 ~ CH3, R3 ~cm, R4 ~ CH2CH3, n ~ 0). 

white soHd; TLC: R,~0.3 (109' MeOH/CH2Ci2); mp: 129e130<»C; 

tH NMR (300 MHz, CD300): 6 7.2S..7.01 (m, 7H, ArffH), 3.42 Cs, 3H, 

CH~), 3.39 (s, 3H, C~), 2.49 (q, J~7.6Hz, 2H, CH2), 2.34 (q, 

J~7.6Hz, 2H, CH2), 1.13 (t, J~7.7Hz, 3H, CH3), 1.05 {1, J~7.7Hz, 

25 3H~ CH~; MS (ED: m/e 330 (M"" for the free base}. 



" 

wm9fe l B e N~(3~Ethyipheny0°Nemathyl~N' -{2schioro~5Q 

ethyiphenyi)guanidine hydrochloride (Formtda J: hydrochloride sajt of 

R ~ 3-ethyiphenyl, R1 ~ CH3, R2 ~ H, R3 
g Cl, R4 ~ CH2CH3, n ~ 0). 

white solid: TLC: R,~0.4 (10% Me0H/CH2Cl2); mp: 190~191°C; 

5 ~H NMR (300 MHz, CD30D): I 7.44-7.20 (m, 7H, Ju'eH), 3.48 (s, 3H, 

CH3), 2.71 (q, Jl!<ll7.6Hz, 2H, CH2), 2.65 CJ~7.6Hz, 2H, CH2}. 1.27 Ct, 

J~7.7Hz, 3H, CH3), 1.23 {t, J~7.7Hz, 3H, CH3): MS H:O: m/o 315 

CM+ far the frae base); Anal.: (C111H22CIN3°HCB); Camcd. (%): C: 61.36, 

H: 6.58, N: 11.93; Found (%): C: 61.09, H: 6.37, N: 11.86. 

10 

~WI l i e N~C3~Ethympheny§)~N' s(2achioro~5~ 

ethy~phenyi)guanidmne hydroch&oride (Formula i: hydrochIDoride salt of 

R~3eethy~pheny~, R~ ~R2 ~H, R3~cm, R4~CH2CH3, n!i®O). 

white soHd; TLC: Re~0.5 {10% Me0H/CH2Cl2); mp: 77-78°C; 
15 1H NMR (300 MHz, CD30D): 6 7.4S..7.18 fm, 7H, ArsH), 2 .. 69 (q, 

J~7.6Hz, 4H, CH2), 1.24 (t, J~7.6Hz, 6H, CH3); MS (El}: m/e 301 (M+ 

for the free base); Anal.: (C17H~CMN3oHCU~ Ca~cd. {%): C: 60.36, H: 

6.26, N: 12.42; Found(%): C: 80.33, H: 5.42, N: 12.37. 

20 WmWL2.Q - Na(3-Ethy~phenyUsN~methyfilaN' s(2ebromo~S. 

othy~phenyl)guanidine hydroehfiloride (Formuia I: hydrochmoride salt cf 

Rg3~ethytpheny,, R1 ~CH3, R2 ~H, IR3 ~1Br, R"~CH2CH3,, n~O>. 

white sclfd; TLC: R,~0.4 (10% Me0H/CH2Cl2); mp: 189-190°C; 

~H NMR {300 MHz, CD300): 6 7.62a7.18 (m, 7H, ArsH), 3.49 (s, 3H, 

25 CH!), 2. 71 (qi, J is 7.SHz, 2H, CH2), 2.64 {q, J liO§ 7.8Hz, 2H, CH2}, 1.26 

U:, Jg7.6Hz, 3H, CH3), 1.23 (t, J~7.7Hz, 3H, CH3}; MS (EU: m/e 360 

(M+ for the free base); Anal.: (C11H22BrN3°HCU; C1mlcd. (%): C: 54.49, . 

H: 5.84, N: 10.59; Found (%): C: 54.46, H: 5.95, N: 10.52. 

~~ 
-----~ 

-------~ 
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10 

.EHmJll~ ~ N-{3=EthyiphenyOQN' 0(2=!nomoe5~ 

ethy!phenyOguanidmne hydroehiormde (Formula I: hydrochloride salt of 

R~3~Gthylphonyf, R1 ~R2 ~H, R3 ~Br. R4 g;:CH2CH,, n ~oi. 

white solid; TLC: R,~0.54 (10% MeOH/CH2Ci2); mp: 70s71°C; 
1H NMR (300 MHz, CD30D}: I 7.62~7.10 (m, 7H, Ar-H), 2.71~2.62 (m, 

4H, CH2), 1.27 Ct, J~7.8Hz, 3H, CH3), 1.22 {t, Jm7.7Hz, 3H, CH3); 

Anat: «C11H20BrN3°HCO; Caicd. (%): C: 53.35, H: 6.53, N: 10.98; 

Found (%): C: 53.61, H: 5.5e, N: 11.04; MS(E!): m/e 345 {M+ for the 

free base). 

~ED'S 22, y Ne(3~EthyWphenyO~N~methy~sN' ~(2sfh.mor~5~ 

ethymphonyOguanidino hydrochloride (formula r: hydrochloride salt of 

R~3~ethy~phenyfil, R,~CH3, R2 ~H, R3 ~F, A4 ~CH2CH3, n@O). 

white soimd; TLC: R,~0.4 {10% Me0H/CH2·Ci2); mp: 171s172°C; 
15 1H NMR (300 MHz, CD30D): 17.46~7.14 (m, 7H, AreH), 3.48 (s, 3H, 

CH3l, 2. 70 {q, J ~ 7 .6Hz, 2H, CH2), 2.64 (q, J ~ 7 .5Hz, 2H, CH2}, 1.26 

ft, J:.a:7.7Hz, 3H, CH3), 1.22 (t, Jl@7.6Hz, 3H, CH31); MS CEO: m/e 299 

,CM"' for the free base}; Anal.: (Cu1H22FN3°HCO; Cafcd. ('6): C: 64.37, H: 
6.90, N: 12.51; Found(%): C: 84.49, N: 7.01, N: 12.45. 

20 

~ - N-(3°EthymphenyO~N' ~(2~f~uoros5~ 

ethy~phenyDguanidine hydrochloride {formula I: hydrochloride salt of 

R~3®ethylphenyl, R1 :i>::R2 ~H, R3 ~F, R4 :&CH2CH3, n~O). 

white 10Hd; TLC: R,~0.3 (10% MeOH/CH2Cl2); mp~52.53°C; 

26 ~H NMR (300 MHz, C0300): 6 7.34-7.11 (m, 7H, ArsH), 2.70..2.61 {m, 

4H, CH2), 1 .2&-1.20 (m, 6H, CH3}: Ana&.: (C11H20FN3eHCO; Camcd. (%): 

C: 83.45, H: 6.58, N: 13.06; Found (%): C: 63.52. H: 6. 77, N: 13.32; 
MSUm: m/e 285 (M+ for the free base}. 



... 

.Example 24 a N=(3aEthyiphenyj)=Namethyf~N' a(2~ch~oro~6~ 

methyiphenyl}guanidine hydrochloride {Formu~si ~= hydrochloride so~t of 

R:§3aethylphenyl, R~ :;§lCH3, R2 ~H, R3 ~CI, R4~CH3, n ~O). 

white soiid; TlC: Re~0.45 (10% Me0H/CH2C~2)~ mp: 204-205°C; 

5 ~H NMR (300 MHz, CD30D): 6' 7.4&.7.16 {m, 7H, Ar~H}, 3.48 (s, 3H, 

CH3}, 2.70 (q, J~7.6Hz, 2H, CH2), 2.33 {s, 3H, CH3), L26 ft, 

10 

J §l7.6Hz, 3H, CH3); MS (El): m/e 302 {M+ for the free base); Anal.: 

€CnH20CiN3cHC~); Calcd. (%): C: 80.36, H: 6.28, N: 12.42; found (%): 

C: 60.23, H: 6.50, N: 12.32. 

E~mnPlft 2_5 e N .. (3-EthyiphcmyneN' e(2~ch!oro .. 5~ 

methy~phenyl}guanidine hydrochloride (formuma m: hydrochloride samt of 

R~3sethy~phenyi, Rt ~R2 ~H, IR3 ~C~, R4~CH3, n~O) •. 

white so~md; TlC: Rt ~0.35 U 0% MeOH/CH2Cl2); mp: 88a89°C; 

15 1H NMR {300 MHz, CD30D): 4 7.45--7.18 (m, 7H, Ar~H), 2.89 (q, 

J~7.7Hz, 2H, CH2}, 2.37 (s, 3H, CH3), 1.25 Ct, J~7.7Hz, 3H, CH3); 

MS CE!>: m/e 288 (M+ for tho free base); Anat: 

«Cn1H11ClN3oHCl•0.5H20); Calcd. (%): C: 57 .66, H: 6.05, N: 12.61; 

Found (%): C: 57 .36, H: 6.08, N: 12.46. 

20 

Ex1mpJI. 20 ~ N-C3-Ethylphenym)=N=mothyl~N' =(2-chloro-5~ 

mothyithmophenyi)guanidino hydroch~oride {Formu~a ~= hydrochloride sa~t 

of R ;§; 3~ethylpheny~, R~ ~ CH3, R2 ~ H, R3 ~ C~, ~ ::§: SCH3, n :;;;;: 0). 

white soUd; TLC: Rw~0.45 (10% MeOH/CH2C~2); mp: 198a199°C; 

25 MS (Em): m/e 333 (M+ for the free base); 1H NMR (CD30D): 17.45~7.20 

~m, 7H, AraH), 3.49 (s, 3H, CH3), 2. 70 {q, J ~ 7 .5Hz, 2H, CH2l, 2.49 {s, 

3H, SCH3), 1.26 (t, J~7.5Hz, 3H, CH3); Anet: (C17H10CfN3S•HCD; 

' 

.:irbediUT 
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Caicd. (%): C: 55.14, H: 5. 72, N: 11.35; Found (%): C: 54.998 H: 

5.63, N: 11.23 . 

6 mathylthmopheny!)guanidine hydrochloride (Formula ~= hydrochloride salt 

·of R ~ 3$ethylphenyf, R' ~ R2 ~ H, R3 
!l;ll C!, R4 ~ SCH3, n @:l 0). 

~ltc soHd; TLC: R, ~ 0.45 (10% MeOH/CH2CJ2); mp :a 132a 

133@C; 'IH NMR (CD:.OD): 17.5~7.18 (m, 7H, AreH), 2.69 (q, 

J1§7.6Hz, 2H, CH2), 2.51 (s, 3H, CH3}, 1.25 (t, J~7.6Hz, 3H, CH3); 

10 Anat: (Ci1H11CEN3S•HCO; Caicd. (%): C: 53.93, N: 11. 79, H: 5.37; 

Found (%): C: 54.09, N: 11. 72, H: 5.44. 

E11mpJ1. 28 .. Ne( 1 ~Naphthyi)eN' ~(2°flucro~5;.. 

methylphenyl)gu1Jnidim~ hydroch~oride fFormuma ~= hydrocnmoride samt of 

15 R~1an1Sphthy~, R1 ::l§R2 @H, R3 ~F, R"'~CH31, n~O>. 
white soHd; mp 194°C; 1H NMR (300 MHz, CD300): i 7.98a 

8.15 (m, 2, AreH), 7.57s7.68 Cm, 3, Ar~H) 7.15a7.24 (d, 5, AraH); 2.35 

(s, 3, CH3); MS CEO; m/e 293 (M+ for free base}. 

20 bJMDPil 29 e N-( 1-NaphthyO~N' (2, 5-dfchiorophenyl) .. N' -

methy~;uanidine hydrochloride (Formul19 ~: hydroelhMoride satt of R ~ 1 ~ 

naplhthy~, R~ lliOIH, R2 :<§CH3,, R3 ~R4~c~, n~O>. 

wh~to solid; mp 210°C, 1H NMR (300 MHz, C030D): 4 7@96-

8.02 (m, 3, Ar-H), 7.48=7.64 (m, 7, AraH); 3.52 (s, 3, N~CH3): MS (Em): 

25 m/e 344 (M"" for free base>: Anat: CC11JH11Cl2N3oHC~e0.25 H20); Calcd. 

(%): C: 56.13, H: 4.32, N: 10.91: Found C%): C: 56.02, H: 4.60, N: 

10.73. 

--------------·-·------

ili1UU 
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[i;p__mD~§ .3_0 ~ N-(1eNaphthyl)~N'{2ech4oroa5a 

methy~phenyl)guanidinc hydrochloride !Formula i: hydrochloride saJt of 

R~ 1anaphthyl, R1 :attl2~H, R3 ~CI, A4~CH3, n~O>. 

white soHd; mp 125°C; 1H NMR (300 MHz, CD30D): 4 7.95-

5 8.10 (m, 3, AreH), 7.52-7.70 (m, 6, ArsH); 7.41~7.48 (d, 1, Ar~H); 

7.30=7.35 Cs, 1, ArsH); 7.20..7.25 (m, 2, AraH); 2.37 {s, 3, Ar~CH3); MS 

U:D: m/o 310 CM+ for free base); Ana!.: (C11H111ClN3°HCi); Calcd. (%): C: 

82.44, H: 4.95, N: 12.14; Found (%): C: 82.52, H: 5.04, N: 11.96. 

10 .Eunmis 3] ~ N~( 1 ~Naphthyi)aN' -(2, 5-iimmethyiphenyl)guanidine 

hydroch~orido (Formula i: hydrochmoride salt of R ~ 1 enaphthym, 

R1 ~R2mH, R3 ~R4~CH3, n :®0). 

white somid; mp 122$123°C; 1H NMR (300 MHz, C030D): 6 

7.95s8.0S 1{m, 3, ArsH), 7.55e7.71 1(m, 4, ArsH): 7.10s7.28 (m, 3, Ar-

15 H); 2.32 ~s, 6, 2 Ar-CH3); MS (EO: m/e 289 (M+ for free base); Anal.: 

(C"H11N3oHCU; Calm'f. (%): C: 70.04, H: 8.19, N: 12.90; found {%): C: 

70.02, H: 8,20, N: 12.87. 

mID».i! 32 e Ne( 1aNaphthym}aN'0 (2,5sdibromophenyl)guanmdine 

20 hydroch~oride {fonnuma ~: hydrochmorfde salt of R ~ 1 enaphthy~, 

IR~ gR2 ~H, !R3 :oo:R4~Br, n~OJ. 

25 

white soHd; mp 231=232°C; ,H NMR (300 MHz, CD300}: 6 

7.97a8.13 (m, 3, ArsH), 7.48a7.72 (m, 7, AreH); MS (EO: M/e 419 (M"' 

for free base). 

Egamnl1 33 e Ne(1sNaphthym)-N'a(2~chloro~5~methy;phenyU=N'0 

mcthyBguanmdmne hydrnchmorids (Formula I: hydrochloride salt of R ~ 1-

naphthy~, R11 ~ H, R2 
g CH3, R3 

g Ci, R4 
g CH3, n ~ 0). 

----~-- -----·-



white solid; mp 228°2~9°C; 1H NMR (300 MHz, CD30D): 6 

7.96=7.99 (m, 3, ArsH), 7.48 .. 7.61 (m, 6, Ar-Hh 7.26=7.30 (d, 1, Ar~H}; 

3.50 (s, 3, N~CH3); 2.39 (s, 3, Ar=CH3)1 MS (El): m/e 324 (M+ for free 

base): Anat: CCutH11CIN3°HCI); Ca!cd. (%): C: 83.34, H: 5.32, N: 

6 11.66; found (%): C: 63.20, H: 5.43, N: 11.88. 

E11mal1.34 ~ N .. ( 1 eNaphthyD .. N' .. (2, 5edimethy~phenyO .. N' e 

methy!guanmdine hydrochloride (Formu!a i: hydrochloride salt of R:..: 1 ~ 

naphthyl, R1 ~ H, R2 ~ CH3, R3 ~ft'~ CH3, n ~ Ol. 

10 white solid; mp 216s217°C; 1H NMR (300 MHz, C030D): 6 

15 

7.95~8.00 (m, 2, AfeH), 7.5a7.7 (m, 4, Ar®H); 7.18e7.38 (m, 4, Ar .. H); 

3.5 (br s, 3, N .. CH3); 2.38 (s, 3, ArsCH3); MS <En: m/e 303 (M.., for free 

b11se}~ Anat: 1(C~:uN3•HCU; Ca!cd. (%}: C: 70.68, H: 6,62, N: 12.36; 

Found (%): C: 70.51, H: 8,46, N: 12. 18. 

Egaam~I 35 ~ Na{1-Naphthym)eN's{2,5sdmbromophenyOaN~ 
methy~guanmdmm~ hydrochloride Cfomm~a ~= hydrochloride samt of R ~ 1 ~ 

napihrttw~, R11 ~H, R2 ~CH3, R3 ~R4 ~Br, n~o>. 

white soHd: mp 213°C; 1H NMR €300 MHz, CD30D): 6 7.94-

20 8.06 (m, 3, Ar~H), 7.54-7.74 (m, 6, AraH); 7.2a7.38 Cm, 1, ArAH}; 3.5 

(br, s, N-CH3); MS CEO: m/e 433 (M+ for free base); Anal.: 

(C~1H11.Br2N33HCD; Calcd. (%~: C: 46.04, H: 3.43, N: 8.95; found(%): 

C: 46. 15, H: 3.33, N: S.89. 

25 iumRil. 3§ = Na( 1 eN~phthym)aN' =(2achBoroa6e 

th~omethy~phenyUguanmdine hydrochloride {Formula I: hydrochloride sa~t 

of R"" 1anaphthym, R1 ~R2 ~H, R3 ~Ci, R4~SCH3, n~O). 

---------



white solid; mp 175°C; ~H NMR (300 MHz, CD300): 6 7.95= 

8.10 {m, 3, ARaH), 7.55~7.70 (m, 4, Ar~H); 7.46Q7.51 {d, J ~&Hz; 1, 

Ar=H); 7.34-7.39 (S, 1, AraH); 7.25s7.32 fdd, 1, AraH); 2.51 {S, 3, Sa 

CH3); MS (El): m/e 342 CM"" for free base); Ana!.: 

5 (C~,H~,C~N3SoHC~oEtOH}: Calcd. (%}: C: 56.61, H: 5.23, N: 9.90; 

!Found("): C: 56.71, H: 5.21, N: 10.19. 

Ex,11mol1 __ 3z a Ne( 1 aNaphthyn®N' a(2afluor0a5~ 

trifluoromethy~phenyi)guanldine hydroch~oride (Formu~a ~= hydrochloride 

10 s11~t of R~i~naphthy~, R~€§R2 :;;;:::H, R31 ~F, A4~Cf3, n~O). 

15 

white soHd; mp 149°C; 1H NMR (300 MHz, CD300): 4 7.97= 

8.07 (m, 3, Ar-H), 7.48a7.85 (m, 7, ArsH); MS (E~): m/e 347 (M+ for 

fr~c base); Anal.: (C18H13F4N3•HCI); Ca!cd. C%): C: 86.33, H: 3.68, N: 

10.95; found(%): C: 55.91, H: 3.69, N: 10.79. 

E1ample aB - N~( 1 aNaphthyf)~N' s(2sch~oroe5e 

trmfluoromathylphenyl)guanmdine hydrochlormde (Formu~a I: lhydroch~oride 

salt of 1Rg1-naplhthyi, R1 glR2 =H, R3 ~CI, R4 ~CF3, n~O). 

white solid; mp 198°C; ~H NMR {300 MHz, CD300): 6 8.07~ 

20 8.09 Cd, J:soi8.5Hz, 1, AreH), 7.98a8.01 (m, 2, Ar·H); 7.56a7.86 (m; 7, 

All'aH); MS (El): m/e 364 CM+ for free base); Amat: (C111H13CmF3N3cHCm); 

Ca&cd. (%): C: 54.02, H: 3.53, N: 10.50; Found (%): C: 54.16, H: 

3.52s N: 10.35. 

25 ,bamg~~- 3jl - Na(1~Naphthyl)~N'a(2=bromo~5~ 

tr~fluoromothylphenyl)guanidine hydrochloride (Formu~a I: hydroch~oride 

se~t of R ~ 1 =nap.hthyf, R1 
:ii§ IR2 ::;;:;: H, R3 

§ Btr, R4 a CF3, n ~ 0). 

-- ---·-- ------



----------------------=-----------~==-----------

white soHd; mp 234°C; 1H NMR (300 MHz, CD300): 6 8.10° 

8.12 (d, Jg9Hz, 1, AreH), 7.97 .. 8/01 (m, 3, AreH); 7.86 (s, 1, ArDH); 
- . 

7.55--7.70 (m, 5, AreH); MS_ (ED: m/o 408 CM.., for free base); Anat: 

«C141H~3BrF3N3°HCI); Calcd. (%): C: 48.62, H: 3.17, N: 9.45; Found(%): 

5 C: 48.49, H: 3. 11, N: 9.18. 

E.umole_ ~ ff N-( 1 sNaJJphUly~)sN' s(2sthiometily~s5e 

trifluoromethyiphenyl)guanidine hydroch;orrde (Formu•s M: hydrochloride 

salt of R ~ 1 enaphthyi, R~ ~ R2 ~ H, R3 ~ SCH3, R4~Cf3, n ~ 0). 

10 wtdte somid; mp 210°C; 'H NMR {300 MH_z, CD30D): 6 8.11° 

15 

8.14 (d, J~BHz, 1, AreH), 7.98e8.01 (d, J~7Hz; 2, Ar~H); 7.65~7.73 

€m, 7, ArsH); 2.62 (3, s, SeCH3); MS fED: m/«J 375 (M+ for free base); 

Ana~.: {C~9H~1f 3NsS•HCU; Calcd. (%): C: 56.41, H: 4. 16, N: 10.20; 

Found (%): C: 56.27, H: 4. 18, N: 1 '0.90. 

Ellmd-1t,4J - Ne(1eNaphthyiH\f'~(2~mettmoxye5~ 

methylphenyi)guankHna hydrochloride {formula l: hydroch~orido salt of 

R§ 1cnaphtlhy&, R1 cR2 ~H, R3 ~0CH3, IR4 ~CH3; n~O). 

white soHd: mp 194°C; 1H NMR {300 MHz, CD300): 6 8.06e 
20 8.09 (d, J&i8Hz, 1, Ar~H), 7.96-8.00 (m, 2, Ar~H); 7.52a7.69 {m, 4, Ar­

H); 7.14--7.20 Cm, 2, Ar~H>; 7.02~7.05 (dd, J~B.5 Hz; 1, Ar=H); 3.94 {s, 
3, OCH3); 2.29 (3, s, Ar-C~); Anal.: (C11H11~N30°HCO; Caicd. (%J: C: 

66. 78, H: 5.90, N: 12.29; Found (%): C: 66.25, H: 5.89, N: 12.23. 

25 Eumplf 42 e N~( 1-Naphthyi)®N' ~(2=ehloro=6-cthyiphenyi)guanidine 

hydrochloride (Formula I: hydroe~loride sa!t of R t;;l 1 ~naphthyl, 

Ri gR2 :rgH, R3 isCI, R4~CH2CH3, n@;O>. 

----------------.-~ 

iiilif 



v 

white solid; mp 154°C; 1H NMR (300 MHz, CD300): 6 8.07a 

8.10 (d, J~9Hz, 1, AraH), 7.979 8.01 {m, 2, AraH); 7.57a7.69 (m, 4, Ar~ 

H~; 7.47=7.50 (d, J~SHz, 1, Ar~H); 7.13°7.35 (m, 2, Ar~H); 2.63e2.71 

{q, J~7.6Hz, 2, CH2); 1.21aL26 (t, J~SHz, 3, CH3); MS Um: m/e 324 

5 (M+ for free base). 

Examg_i,_, 43 a Np( 1 -NaphthyO~N" e(2ech~oro~5~ethyfphenyO-N' = 

methyfguanidine hydrochMoride (Formula ~= hydrochloride salt of R ~ 1 ~ 

naphthyl, R1 ~H, R2 ~CH3, R1 ~c1, IR4~CH2CH3, n~O}. 

10 whmte solid; mp 233°C; 1H NMR (300 MHz, CD300): 6 7.97-

8.02 (m, 3, AraH), 7.52-7.83 (m, 6, Ar-H); 7.31~7.34 (d, J:as8Hz, 1, Ar~ 

H~; 3.51 (br s, 3, N~CH3}; 2.67~2.74 (q, J~7.5Hz, 2, CH2); 1.24-1.29 

(t, J ~sHz, 3, CH3); MS (EO: m/o 338 <M"' for free base); Anal.: 

{C20H20ClN3eHCD; Calcd. (%): C: 64.18, H: 5.65, N: 11 • .23; found (%): 

16 C: 63.96, H: 5.83, N: 11 • .25. 

Examgig_ 44 e Na(1 aNaphthyl)aN' a{2abromoa5aathy~phony~)guanidine 

hydrochlor?de <Formu~a i: hydrochloride sa~t of R ~ 1 anaphthyl, 

R~ §R2 ~H, R3 mBr, R4 g:;:CH2CH3, n §0). 

20 white so&id; TLC: Rt~0.6 (10% MeOH/CH2Cm2); 1H NMR (300 

MHz1 CD30D): 6 8.09-7.22 Cm, 10H, Ar-H), 2.67 (q, J>§7.5Hz, 2H, 

CH~), i .24 it, J ~ 7 .5H%, 3H, CH3}. 

1E11mpM1 4§ ~ Na( 1 =Naphthym)~N' -(2~fluorca5~thylphenyUguanmd&ne 

25 hydrochforido (Formu~a ~: hydroch~oridc sa~t of iR :;§ 1 enaphthy~, 

:o1 ~o2=H b3~F o4-=CH CH n~O' n =n = , n ~··, n ~ 2 31 ~ I• 

-------:'"· ------ . -------



whitG solid; TLC: Rtm0.5 (10% MeOH/CH2Cl2); 1H NMR (300 

MHz, CD300): 6 8.05-7.19 {m, 10H, Ar-H}, 2.65 (q, J :il!:7.5Hz, 2H, 

CH2), 1.23 (t, J~7.5Hz, 3H, CH3). 

5 Ex•mDktA6 - N~{1 ~NaphthyD~N' a(2-bremo--5~ethyipheny0guanidine 

hydrochloride (Formula i: hydroeh~oride salt of R@ 1 .. naphth~, 

R1 :®R2 ~H, R3 :;:;:i8r, R4~CH2CH3, n~O). 

white soHd; TLC: R,io:0.5 <10% Me0H/CH2Ci2); mp: 145~146°C; 

tH NMR (300 MHz, CD30D): I 8.09~7.22 €m, 10H, Ar~H), 2.87 {q, 

10 J27.5Hz, 2H, CH2h 1.24 (t, J!00!7.5Hz, 3H, CH3); MS (El): m/o 367 CM+ 

for free bue). 

fi11mglg ~z e N9
( 1 -Naphthyf> .. N' s(2sflucro-5eethyWphenyOguanidine 

hydrochloride {Formula i: hydrochloride sa~t of R ~ 1 enaphthyf, 

15 R1 ~R2 ~H, R3 ~F, R4~CH2CH3, n~O}. 

white soHd; TLC: t\!!<;10.6 <10% Me0H/CH2C;2}; mp: 100e101°C: 

~H NMR (300 MHz, CD300): I 8.05s7. 19 (m, 10H, Ar~H}, 2 .. 65 (q, 

Jg7.5Hz, 2H, CH2), 1.23 (t, J~7.5Hz, 3H, CH3); MS (El): m/e 307.1 

~M"' for the free base); Anal.: (Cu1H11f~oHCU; Camed. (%): C: 66.37, H: 

20 5.57, H: 12.22; Found(%): C: 86.21, H: 5.50, N: 12.17. 

~lmRil ff ~ N-(S..Quinofilinyfil)aN' a(2~chioroa6s 

methyiphenyOguanidine hydrochWoride (Formula ffi: hydroch!ormde salt of 

R~Sequ&no!inyl, R1 ~R2 :;®H, R3 ~CI, R4~CH3, n~O). 

25 · yei~owmsh solid; mp 150°C; 1H NMR €300 !MHz, CD300): 6 8.98-

8.00 (dd, 1, Ar-H), 8.40-8.44 (dd, 1, AreH); 7 .93~7.96 (d, 1, AreH}; 

7.82~7.84 (d, 1, Ar~H); 7.61a7.68 {m, 2, AraH); 7.38=7.44 (m, 3, AreH); 



.. 
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7.21=7.22 (d, 1, Ar~H); 3.30 (s, 3, CH3); MS Om: m/e 310 (M-i> for free 

bese). 

MlmPll !9 = N-CSDQuinominyr}aN' a(2~ch&oro~5= 

othy~phonyl)guanmdine hydrochloride (formula i: hydrochloride salt of 

R~&~quinonny~, R1 ~R2 ~H, IR3 ~CI, R"~CH2CH3, n~o1. 

brown soHd; mp 187°C; 1H NMR (300 MHz, CD300): I 8.40-

9.25 (m, 2, ArsH), 7.27-8.34 {m, 7, AreH); 2.65a2.72 {q, 2, CH2); 1.22= 

1.27 (t, 3, CH3); MS (El): m/e 324 (M+ for free ban). 

!;unmll .§Q ~ N-(3-Ethy!phenym)sNam&thy!sN'a(2,4,6= 

trfilchMorophonyl)guanfdine hydrochfodde (Formufia !: hydrochmorido salt of 

R g 3eethy~phenyi, R1 ~ CH3, R2 ~ H, R3 ~ R4 ~ C~, IR1 :il§4-eCm, n ~ 1). 

white soHd; TLC: Aw~0.3 (10% MeOH/CH2Ci2); mp: 164--165°C; 

15 ~H NMR (300 MHz, CD30D): 4 7.79~7.23 (m, 6H, Ar~H), 3.49 (s, 3H, 

CH3), 2. 70 (q, J ~ 7 .6Hz, 2H, CH2}, 1.26 (t, J ~ 7 .6Hz, 3H, ·cH3); MS 

(EB): m/c 335.0 (M"' for the free base); An~fil~: (C1111H-usCl3N3cHCl•1 /2H20); 

Ca~cd. (%): c:· 47.78, H: 4.51, N: 10.45; Found(%): C: 47.93, H: 

4.63, N: 10.33. 

20 

ExamRie 51 e Ne(3"Ethylpherwi>-N' ~(2,4,5~ 

trich~orophcmym)guanmdine hydroch~orido Cformuia ~= hydrochloride salt of 

IR ~ 3ecrthyiphenyl, Rt ~ R2 ~ H, R3 ~ R4 ~Cl, R1 €);:4-CI, n ~ 1). 

white solid; TLC: R,~0.4 (10% MoOH/CH2Cl2)~ mp: 82E83°C; 1H 

25 NMR (300 MHz, CD300): 47.63~7.18 (m, 6H, AraH), 2.63 (q, 

Jg7.6Hz, 2H, CH~), 1.22 (t, J~7.6Hz, 3H, CH3}; MS (EO: m/e 341 (M+ 

for tho free base). 

------



l511~nl1 §2 s Ne{ 1 eNaphthyUsN' s(2,4, 5°trichlorophenyl)guanidine 

hydrochloride {Formu~a ~= hydrochloride Sl~t of R ~ 1 aruaphthyI, 

IR1 ~ R2 
g;;: H, R3 

2 R4 ~Cl, R1 ~4--Cf, in:;;;;: 1). 

white so~md; TLC: f\~0.4 €10% Me0H/CH2Ci2); mp: 238~239°C; 

~H NMR (300 MHz, CD30D): I 8.0S..7.58 (m, 10H, ArsH); MS {El): m/o 

363 (M+ for the free base); Anat: CCnH12C~3N3oHCU; Ca!cd. ('Mii): C: 

50.9, H: 3.29, N: 10.48; found(%): C: 51.11, H: 3.33, N: 10.63. 

Example 53 ~ Na(3-Ethy~phenynaNam@thylaN' a(2~bromoe5e 

10 methylthiophenyl)guanidmne hydroch~oride (Formu~a ~= hydrochloride salt 

of R~3aethyfilphenyi, R~l§CH3, R2 ~H, R3 ~Br, R4 ~CH~, 111:;;;oO). 

TLC: F\ ~ 0. 5 (SI02, CH2Cl2/MeOH ~ 1011 ): M.P .: 90s92 °C; 1 H 

NM!R (CD30D): 6 (ppm) 7.64-7.15 Cm, Ar~H, 7H), 3.49 (s, CH3, 3H), 

2.70 (q, J~7.4 Hz, 2H, CH2), 2.47 ~s, SCH3, 3H), 1.25 (t, J~7.5Hz, 

15 3H, CH3); MS (El): m/e 377 CM'*': C17H20N3Br1 S~); Amd. 

(CnH20N3Br~S1 eHCO; Ca~cd. (%): C: 49.23, H: 5.1, N: 10.13; Found(%) 

C: 49.30, H: 5.28, N: 10.28. 

E;x1mple 54 a Na{3aMothylth~ophenyl>=Namethy~sN' -(2, 5~ 

20 diclh~orophenym)guanidine hydrochforide (Fonmda I: hydrochlorid6 samt of 

R~3~meuw~thiopheny~, R~ ~CH3, R2 ~H, R3 ~1R4 ~C~, n:;:;:O). 

TLC: ~~o.3 (109' MeOH/CH2CI~>; MP: 2Q0..201@C; 1H NMR 

<300 MHz, CD300): I (ppm) 7.55a7.15 Cm, 7H, AreH), 3.49 (s, 3H, 

NCH3), 2.52 (s, 3H, SCH3); MS (ED: m/e 339 CM"' for tho free base); 

25 An11t (C11Hu»Cl2N3S•HCI); Calcd. £%): C: 47.82, H: 4.28, N: 11.15; 

Found (%): C: 47 .66, H: 4.26, N: 11.34. 



.. 
.. 

(;ymQleJUi e N~(3AMethylthiophenyl)0NemGthyl-N' e(2,5a 

dibromophenyOguanidine hydrochloride (Formula I: hydrochloride salt of 

R~3~methylthiophenyl, R~~CH3, R2 ~H, R3 ~R4 ~Br, n~O). 

TlC: R,~0.4 110% MeOH/CH2C~2); MP: 239e240°C; ~H NMR: 6 

S (ppm) 7.70..7.20 tm, 7H, AreH), 3.49 fs, 3H, NCHaJ, 2.53 (s, 3H, 

SCH3); MS (EU: m/e 429 (M+ for the free base); Anal. 

(C11;H16Br2N3S0 HCI); Ca&ed. (%): C: 38.89, H: 3.48, N: 9.02; found{%): 

C: 38.65, H: 3.60, N: 8~98. 

10 E_1amRlfl §__§ a N .. (3alMethytthiophenyl)&N~methyieN' -(2;.chioro-5~ 

ethy~pheny~)guanmdlne hydrochloride (Formula m: hydroctdoride sa!t of 

R~3~methylthmophenyf, R1 ~CH3, R2 ~H, R3 ~c~. R4 ~CH2CH3, n~oi. 

white solid; TI.C: R~:;o;:Q.3 (10% MeOH/CH~C!2); MP: 212 .. 213°C; 
11H NMR (300 MHz, CD30D): I (ppm) 7.45~7.19 (m, 1H, Ar-H), 3.49 {s, 

15 3H, CH3), 2.ea (q, J~7.!Hz, 2H, CH2), 2 .. 51 (s, 3H, SCH3), 1.22 (t; 

J~7.6Hz, 3H, CH3); MS (Em): m/e 333 «M+ for the free bamse); Anal. 

(C111H20CXN3SoHCO; Caicd. (%): C: 56.14, H: 5. 72, N: 11.35; Found 

(%~: C: 55.29, H: 5.81, N: 11.36. 

20 Eumme .§7 e N~(3AMethymthiopheny!)aN~methy~N' s(2<>Chior~5e 

mcthyfthicphenym)guanidine hydrochfiorido (Fcrmu~a ~: hydrochloride salt 

of R :.s 3-methylthwophenyl, R' ~ CH3, R2 :;;;: H, R3 ~Cl, Ff' m SCH3, n ~ 0). 

TLC: R,~0.25 (10% MeOH/CH2Cmz); MP: 203~204°C; 1H NMR 

(300 MHz, CD30D): 6 {ppm) 7.50..7.18 (m, 7H, AraH), 3.49 (s, 3H, 

25 CH3), 2.62 (s, 3H, SCH3), 2a49 (s, 3H, SCH3); MS CEO: m/e 351 CM+ for 

the free base); Ana&. (C19Hu•C~N3S2oHCn: Calcd. (%): C: 49.48, H: 4.93, 

N: 10.82: found (%}: C: 49.41, H: 5.07, N: 10.81. 

---------



~IQIL§S. ~ Ne(3~Med1y~thiophenyO-N~methy~~N' e(2abromo-5c 

mothyfthmopheny!)guanidine (formula fil: R ~ 3amethyithiopherw~, R' ~ CH3, 

R2 ~H, R3 ~Br, R4 @SCH3, n~O). 

TLC: ~~0.43 (Si02, CH2CW2/MeOH~101n; M.P.: 174-175°C; ~H 

NMR (CC300): 6 (ppm) 7.6~7.15 (m, AreH, 7H), 3.49 (s, CH3, 3H), 

2.52 (s, SCH3, 3H), 2.49 (s, SCH3, 3H); HRMS: 395.0120 (Calcd.: 

395.(>126 for C18H11N3BrS2): HPLC: 98.47%. 

~bt.5.i .. Ne(3~Methy!thmophenym)eNsme'thyr .. N' .. (2Gbrcmo .. 6s 

1 O ethy~phenym)guanmdine hydrochloride (Formu&a ~= hydroeh~oride salt of 

Rg3--methy~thiophonym, R' ~CH3, R2 ~H, R3 ~Br, R'~CH2CH3, n~O). 

TlC: R,~0.3 (10% MeOH/CH2C~2>; MP: 199 .. 2oo@C; ~H NMR 

(300 MHz, CD30D): 6 (ppm) 7.66--7.16 (m, 7H, Ar··M), 3.49 Cs, 3H, 

CH3), 2.84 (q, J~7.6Hz, 2H, CH2), 2.52 (s, 3H, SCH3), 1.23 {t, 

15 J g 7. 5Hz, 3H, CH3); MS Um: m/e 378 (M+ for the free base}; Amat 

CC~1H20BrN3Sc:>HCO; CaWcd. C~): C: 49.23, H: 5.10, N: 10. 13; found 

(%}: C: 49.39, H: 5.01, N: 10.02. 

. E>uuml1 fiQ a N~(3= Trif~uoromethylpheny~)~Nsmethy~*N' s(2, 5 8 

20 dmch~orophenym)gmmmdine hydroch~crido (formuia I: hydroehmoride salt of 

R~3~trffiuorcmmhyfphenyl, R~ ~CH3, R2 @H, R3 ~R4~c~, n~O). 

TLC: R,~0.3 (10% MeOH/CH2Ci2>; MP: 20S..210°C; 'H NMR: 6 

~ppm) 7.86e7.39 €m, 7H, Ar-H); 3.64 (s, 3H, CH3); MS CE!>: m/e 361 

{M'*' for the free base); Anat. (CuiH12CID2f 3N3oHCn; Caicd. <~>: C: 45.19, 

25 H: 3.29; N: 10.54; Found(~): C: 45.31, H: 3.50, N: 10.61 •. 



Exgmple __ 61 B Ne{3-Trifluoromethylphenyl)0 N=methyiaN' e{2,5-
dibromophenyf)guanidine hydrochloride (Formula I: hydrochloride salt of 

IR 1§!! 3-trmfiuoromethylphenyl, Rn ~ CH3, R2 ~ H, R3 ~ IR4 ~Br, n ~ 0). 

nc: Rg~0.5 (10% Me0H/CH2Cl2); MP: 233a234°C; 1H NMR: 6 

~ppm) 7.90..7.46 (m, 7H, Ar®H); 3.54 (s, 3H, CH3); MS (EO: m/e 449 

UM+ for the free base); Anal. {C11H~2Br2f3N3°HC~); Ca~cd. (%): C: 36.93, 

H: 2.69, N: 8.62; Found(%): C: 37.00, H: 2.70, N: 8.56. 

Eumplf! 62 a Na(S.. Trmf~ruoromethylpheny~)~Nemethy~~N' ~(2echloro-5-

10 methy~thiophenyl)guanidine hydroch~oride (Formu~a ~= hydroch~ormde salt 

of R :!@ 3atrifh.lloromethylphenyl, R1 ~ CH3, R:2 ~ H, R3 ~Cl, IR4 ~ SCH3, 

n~O). 

TLC: Re:;;;:0.3 (10% MeOH/CH2C~2); MP: 166s187~C; ~H NMR 

(300 MHz, CD30D): 4 (ppm) 7.90a7.20 fm, 7H, Ar~H), 3.53 (s, 3H, 

15 CH3), 2.49 {s, 3H, SCH3); MS {ED: m/e 373 (M"' for thst free base); 

Ana~. CC11H11,CIF3N,828HC~); Ca~cd. C%): C: 46.84, H: 3.93, N: 10.24; 

Found£%): C: 46.78, -ff: 4.07, N: 10.12. 

E1amWe 63 = Nef 3= Trifh.1cromethylpheswn~Nemethy~-N' ~(2achloro-5-

20 ethylphenyOguanmdine hydrochloride (Formuh:1 ~= hydroch~oridc sa~t of 

IR 1'5 3=trifluorcmet:hylpheny~, R1 ~ CH3, R2 ~ H, IR3 ~Ci, R" ~ CH2CH3 , n g 0). 

TlC: Rt~ 0.3 ( 10% MeOH/CH2Ci2); MP: 184.e 165 °C; 1 H NMR 

(300 MHz, CD30D}: 4 (ppm) 7.83a7.19 {m, 7H, Ar=H), 3.53 (s, 3H, 

CH3), 2.65 (q, J::.;g7.5Hz, 2H, CH2), 1.22 (t, J~7.5Hz, 3H, CH3); MS 

25 (El}: m/e 355 CM+ fer the free base); Anet (C117H17CIF3N3°HC~); Calcd. 

(%): C: 52.06, H: 4.63, N: 10. 71; found (%): C: 52. 14, H: 4. 79, N: 

, 0.56. 

--------------



Ex.ample §4 s Na(3a TrifhJoromethylphcnyl)eN~methy~$N' a{2~bromoa 

!5~methy~thfcpheny~)guanidine hydrcchlormde (formuhm ~= hydrochloride 

suit of R~3~trmfhmoromethy~pheny~, R~ ~CH3, R2 ~H, IR3 ~Br, R4~SCH3, 

n~o>. 

6 TLC: f\"'®0.5 "(10% MeOH/CH2Ci2~; MP: 121s122°C; 1H NMR 
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(300 MHz, CD300): I (ppm) 7 .87e 7 .15 Cm, 7H, ArsH) /1 3. 53 (s, 3H, 

CH3), 2.49 (s, 3H, CH3); MS Um: m/e 419 CM'*' for tho free b1i1e); Anat 

(C~8HHBrlF3N3S0HCD; Calcd. (%): C: 42.26, H: 3.5, N: 9024: Found (%): 

C: 42.27, H: 3. 70, N: 9.06. 

Examgle 65 - N~(3-Trifluoromethyiphenyl)~NemethyleN' 8(2~bromo= 

5~ethy~phenyf)guaznmdino hydroch~oride {Formula ~= hydroch~ormde salt of 

IR~ 3etrifluoromothylphany~, IR1 ~ CH3,, R2 ~ H, R3 ~Br, ft':§ CH2CH3, n ~ 0). 

TlC: Rt~0.5 (10% MaOH/CH2Cl2); MP: 95a96°C; 1H NMR (300 

15 MHz, CD30D): 6 (ppm) 7. 70..8. 75 (m, 7H, ArsH), 3.47 is, 3H, CH3), 

2.58 {q, Ji§7.5HZ, 2H, CH2), 1.22 (t, J~7.5Hz, 3H, CH3); MS (ED: m/e 

401 CM+ for tho free base); Amml. (Ct1HnBrF3N3QHCD: Ca~cd. (%}: C: 

46. 76, H: 4. 15, N: 9.62; Found (%): C: 46.57 w H: 4.43, N: 9.38. 

20 E.g§mple 66 e N-C3=BromophtH1yn~Nemathy~~N' ~(2~chmor~5= 

methy~thfcphenyi}guanidine hydrceh~ormde (Formu~a I: hydrochloride sa~t 

of IR~3~bromopheny~, R1 ~CH3, R2 :§H, R3 ~C~, R4~SCH3, n~O>. 

TLC: Rt~0.5 (10% MeOH/CH2C~2); MP: 244-245°C; 1H NMR 

<300 MHz, CD30D): I (ppm) 7.80-7.20 (m, 7H, Ar~H), 3.53 Cs, 3H, 

25 CH3), 2.49 (s, 3H, SCH3); MS Um: m/e 385 (M+ for the free basG); 

Anat (C11H11,BrCIN3S•HCI); Coled. !%): C: 42. 78, H: 3.83, N: 9.98; 

Found (%}: C: 42.85, H: 3.99, N: 9.80. 



J;x&mmJ_e Jll e Nc(3~ Trifluoromethoxyphenyf;eN' e(2~bromoa5a 

ethyBphenyU-N-methylguanfdine hydrochloride Cfonnuia l: hydrochloride 

sa~t of Rg3strifhJoromathoxypheny,, R~ gCH3, R~~H, R3 ~Br, 

iR4 
g CH2CH3, n :g; 0). 

5 TLC: R,~0.36 (Si02, CH2CW:iMeOH~10/1); MP: 74-75°C; 1H 

10 

NMR (CD300): I {ppm) 7.63s7.15 (m, AreH, 7H), 3.30 Cs, CH3, 3H), 

2. 64 (m, CH2, 2H}, 1.23 (t, CH3, J ~ 7 .45Hz, 3H); MS CEO: m/e 416.0 

CM<i>: C11HnN3Bll'Of3); Anal. CC11H17N3BrOF3°HCU; Ca!cd. (%}: C: 45.10, 

H: 4.01, N: 9.28; Found (%): C: 45.31, H: 4.15, N: 9.09. 

E&UD.DilJm s N~C3-TrifluoromethoxyphenyOeN' e(2,5~ 

dlbromophenym)eNemathyiguanmdmne hydroeh~oride (Formuma ~= 

hydroch~odde saft of R ~ 3strifluoromothoxyphenyf, R~ s: CH3, R2 ~ H, 

R3~R4gBr, n~O). 

16 TLC: R,~0.55 CSiOa, CH2Ci2/MeOH~1011>; MP: 188~189°C; 1H 

20 

NMR CCD30D): 6 {ppm) 7.80..7.40 (m, AreH, 7H), 3 .. 62 fs, CH3, 3H); MS 

(E~): m/e 467.80 (M+: C11H12N3Br20f3); Anat <C,1H11,N3Br20f3•HCn; 

Ca~cd. ('M: C: 35. 78, H: 2.60, N: 8.34; Found (%): C: 35. 72, H: 2. 75, 

N: 8.26. 

g1mPJI U · Na(3aMCDthylsulfonylpheinym)sNemethym~N' e(2,5= 

dmbrcmophenyUguanmdine hydrochloride (Formu~a U: hydroch~cride sait of 

R~3~methylsuttony~phenyl, R1 ~CH3, R2 ~H, R3 ~R"~Br, n"""O). 

TlC: Rw~0.47 (Sl02, CH2Cl2/MeOH~10/1); MP: 245~246°C; 1H 

25 NMR (CD;sOD): 6 (ppm) e. 15-7 .45 Cm, Ar .. H, 7H) I 3. 56 (s, CH3, 3H), 

3.17 €s, CH3, 3H); MS ClEO: m/e 462 CM+: C11HHN3Br2S02); Amil. 

(Cii1HHN3Br2S02°HCU; CaUcd. (%): C: 36.20, H: 3.24, N: 8.44; found 

~%~: C: 35.98, H: 3.11, N: 8.36 . 

. -------------·-



•. 

gmo.J!h~ ZQ ~ Nq(3aMethyhndfinylphenyl)~N~methyleN' ~(2,5~ 

dibromophenyOguanidinc hydrochloride (FormuQaz H: hydrochloride salt of 

R§3smethybndfinylphenyi, R1 ~cH,, R2 ~H, R3 ~R4 '!i§Br, n ~o>. 

TLC: R,~0.52 (Si02, CH2Cl2/MeOH~10/1)= MP: 189s170°C; 1H 

NMR €CD30D): 6 (ppm} 7.90..7.45 (m, ArsH, 7H), 3.55 (s, CH3, 3H), 

2.85 ~s, CH3, 3H); MS CED: m/e 446 (M+: C11H~1N3Br2SO); Anal. 

(C111H11N3Br2S0°HCi>; CaIDcd. (9'): C: 37.41, H: 3.35, N: 8.72: Found 

€%): C: 37.15, H: 3.46, N: 8.38. 

10 g_gmum1. Z1 s N~(3e~odopheny~)aNsmethyfeN' s(2~chim•os5$ 

mettw~thiopheny~);uanmdwne hydrechmormde Cformu!BJ I: hydrochloride salt 

of R ~ modopheny~, A~ a CH3, R2 ~ H, R3 ~ C~, R4 ~ SCH3, n ~ 0). 

M.P.: 61s63°C. 

15 yampff- 12 e N~(2sChJora..&eethy~pheny~)sN' sf 3e 

wodophenym)guanidine hydrochmoride (Formula ~= hydroch~oride salt of 

R ~ 3~iodopheny!, R1 ~ R:2 ~ H, R3 ~Cm, R4 ~ CH2CH3, n ~ O~. 

white so~md; mp 7fJ..77°C; R,~0.28 €10:1 CHC~3/Mo0H): 1H NMR 

(300 MHz, CD300): I {ppm) 7.7~7.78 ~m, 1H, ArsH), 7.52~7.56 (m, 

20 1H, Ar~H), 7.39~7.42 (d, J~&Hz, 1H, Ar~H), 7.31~7.36 (m, 1H, Ar~H), 

7.08a7.22 {m, 3H, Ar~H), 3 .. 30 fq, 21H, CH2}, 1.20e1 .30 mt, 3H, CH31); 

MS(EJ>: m/e 400 fM"' for free base); Ana~.: (C111H18Cm2WN3eHC~>; Ca&cd. 

~%~: C: 41.31, H: 3. 70, N: 9.63; found €%): c: 44.60, H: 3.96, N: 

9.89. 

ElimDJI ll s Na(2sch~OfOe5ethiomethyMphonyUeN' ~(3eiodophcnyi}0 

N' ~methylguanidmne hydrochloride (formu~a ~: hydroch~olride sa!t of R ~ 38 

~odophtmy~, R1 ~CH3, iR2 ~H, R3 ~CI, R4~SCH3, nBllO). 

--·-----·----- - ·-----



brown solid; mp 61~63°C; R,~0.24 (10:1) CHCi3/MeOH>; ~H 

NMR (300 MHz, CD,00): 67.74--7.75 (3, 1H, AraH), 7.58a7.62 (dt, 1H, 

Ar~H), 7.30=7.37 (m, 2H, Ar~H), 7.14-7.19 (t, 1H, Ar-H), 6.92c6.97 (m, 

2H, Ar8 H), 3.36 (s, 3H, N-CH3), 2.46 {s, 3H, SCH3}; MS iEO: m/e 432 

5 (M°" for free base); Anal. (C11HHCEN3SeHC~0Et20); Ca~cd. (%): C: 40. 76, 

H: 4.33, N: 8.20; Found(%): C: 44.37, H: 4.69, N: 8.58. 

fiXAMf:l.E .74 e fCe Ba(jioJfggnd.BDdllm~l_llY' 
PCP receptor binding assays were performed using rat brain 

10 membranes as the source of receptors. The radioHgand used to label 

PCP receptors was [3H]MKa801. 

Synthesis of [3H]MKe801 and PCP receptor binding assay 

protocois are doscribed in J.F.W. Keanu, et am., Lift &ei .. ~:986s973 

15 « 1988}. Brmef~y, mn tho protocols, rat brain membranes were prepared 

and used as described for l'ldetergentstreated membranosllW (see D.E. 

Murphy, ct eI., J. Pharmacol. Exp. Thor., 240:778a784 (1987)), and 

stored at a protein concentration cf 10 mg/mm at ~70°C. No effect of 

storage (1 month) of the membranes at ~70°C on receptor number or 

20 affinity for [3HJMK*801 was obseNed" 

Fer ass11ys with rot membranes, the thawed membranes were 

mm::ulbated at 1 mg/m~ with 0.01 % Triton Xs 100 for 15 minutes at 32 °C, 

thGn washed three times by cemtrifugetion to reduce the endogenous 

25 amino acid concentrations, and flna&my rosuspendGd in buffer for assay • 

. G~ycino and 1 aglutamate were each added back to a fina! concentration 

of 1 JIM tc maxmmaHy stimuiata the [3HlMK'.~801 binding. The assays 

cont~mn 400 p~ of membranes, and 50 JA of buffer or un!abeHed drug • 

. --------------
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For [3H]MK-801 binding, 1 nm radioligand was incub•ed with 

200 pg/mi of rat brain membranes for 4 hours at room temperature. AH 

assays were stopped by rap~d fHtra'don under vacuum through Whatman 

GF/B giass fiber filters presaaked In 0.06% polyethyleneimmne using a 

5 lBnmdei 48~weH ceH harvester (Brandei, Gaithersburg, MD). The filters 

were washed three times with ! ml of cold ! mM tris--HC~, pH~ 7 .4. 

Each filter was suspended in 10 m& of Cytoscint UCN Bfcmedlcais, Costa 

Mess, CA) and radioactivity was measured by Hquid scintlHation 

spectrometry at a counting efficiency of 50%. Nonspecific binding was 

1 O defined as that remaining in the presance of 1 O pM MK .. aoi or 100 pM 

PCP. 

Saturation data were evaluated and me'° values were determined 

as described by JeB. Fischer end A. Sehonbrunn {J. Biol. Chem.,, 

15 213:2808 .. 2816 (1988)). K1 values are derived from the IC1@ va~ues a 

doscribed by Cheng et al., /Jlocheme Pha1m11col., 22:3099~3108 (1973). 

Ruumts of the assay are shown in Table m which foHows Example 

75 boiow, wherein the general formula of the teated compounds n.e., 
20 compounds identified as compound nos. 1 e83) fa shown et the top of 

Tabie ~ with the particular substituent groups of each compound 

specified within the Table. 

EXAMfiJi .Z5 ~ &mm1 __ Blt:.1RS<>! mndilla.AllD 
25 MJdbgg1. Sigma receptor binding assays using guinea pmg brain 

membrane homogenates and the radfomfigand i3HJDTG wore conducted as 

described by E. Weber, et at, P.N.A.S. (USA), 83:8784a8788 (1986). 

Br~cf~y 0 frozen whole guinea~pig brains {Biotro3, fndianapoHs, ~N) were 
-----------------

,jfiliir· 



homogenized in 10 volumes (w/v} of ic&>cold 320 mM sucrose using a 

Brinkman polytrcn. Tho homoganatG was centrifuged at 1,000 x g for 

20 mfnutes at 4°C. The supernatant was centrifuged at 20,000 x g for 

20 mmnutos m 4°C. The rasufting peHct was resuspended in 10 initial 

5 volumes of 60 mM Tris/HCI buffer at pH 7.4 and centrifuged at 20,000 

x g for 20 mmmrtes at 4 °C. The resullting peHet was resm1pendod fn 5 

mnltiai vo~umes iccM:old 50 mM Tris/HCI (pH 7.4), and the final volume 

was adjusted to yme~d a protein concentration of 3 mg/ml. Aliquots of 

20amj were stored at e70°C until used, with no detectab~e ~oss of 

10 bmndwng. 

For (3H]DTG binding assays, tho frozen membrane suspensions 

wero thawed and dHuted 1:3 in 50 mM Tris/HC~ (pH 7.4). To 12 x 75 

mm po~ystyrene test tubes were amdded 0.8 m~ of dHuted membrane 

15 suspension, 0. 1 m~ of [3HJDTG (Oupont/NfEN) to yieid a flna~ 

concentration of 1.4 nM, and 0. 1 mm of un~abeUed drugs or buffer. The 

protein concentration in the 1 amm fina~ incubation vomume was 800 

pg/m~, corresponding to 32 mg of brain tfssue (origina~ wet weight) and 

to D tissue concentration withmn the ~mnear range for spocmflc binding. 

20 Nonsspeciflc binding was defined as that remafnmng mn the prescmce cf 

10 µM hamoporwdot !ncubations were terminated after 90 minutes at 

room temperature by addition of 4 m~ of fc~M:old 50mM Tris/HCI (pH 

7 .4> and rapid flltradon of the membrane suspension through Whatman 

GF/B ghiss~fiber fUtars under vacuum, using a 48eweH can harvester 

25 (Branden. The filters were washed 2 times with 4 m~ of 50 mM 

Trms/HCI (pH 7.4). Each ffh:er was suspended in 10 ml Cytoscint UCU, 

11nd radioactivity was measured by Hqufd scintmation spectrometry at a 

counting efficicmcy of approximate~y 50%. ~C1o vahuJs wore determined · 

---------- ---------



by non°Hne11r regression ana~ysis. The fGIU~I are shown in Tab~e ~ 

be~ow for each cf the tested compounds of the specified structure. ~n 

Table I, the designation "NTn indicates the compound was not tested in 

the specHied assay. 

~­•• 

IABlE m 

----~~ HI H I II' i Ir 

H H 

H I H 

CH1CHl3 

Ir 

-- -------------------- -

liii1iif 

-- -----·- ··--

~llCI01» 

17.i 

U>1 77.fi 

13 40.1 
------ ---

213 i Ul-4 

101 ICU i 

H.5 

uu 
14.1 

30.8 

s.o 
2111.!!i 

45.3 

1H 

SUI 

40 
-



-- - --·-

C'H·MlllO'I] 
~. ~2".CTGU 

IN@. R ftU ~ ft' R4 IC. Ki !Cu@ l!l\M) 
«!i!M» (nM& 

-· -- .. . -- -

20 3-tlthylrili'tenyil CHa " -
f a\Cff:; '1121 BG.I 112.! 

·---- . 

21 ~ H H f CH1CH: 14.1 4SU 7.4 
-·· ·- -

·- ·-- --· -· -· 

22 ~ ~- H llJlr CH.Wa Ul.7 12.8 203 
.. -·· ·-

23 ~ HI IH lllr -~CB\ 38.3 24.9 1.07 
' 

24 ~ ~ H CIJ 30JU 
.. ·-· - ... 

21 ~ HI H a Sa-£1 'Ui.4 u.a 11U 
-

~~ a1la CH1 a a 13.1 72.0 39.3 
-

~hll!'IYi ~- Ola Ir Ir 31lU 27.3 310 
·-

21 3-dl~ .OC. ~ a OfaOla 146 U2 240.li 
- - -· 

:m 2~1ic H H Cll CHa 14.7 42.1 38.1 

~~ 

30 2~6- HI H II' Ir U.4 - 151 .o HHS 
ethyl~ -· - -· 

·- ·- ·- - ' -· 

31 1~MhVI. H IH a a 41 ' 3Ui 25 
·- -·-

32 '11..n~ H H • •• 41.I 37.3 37.1 
-·-· 

-- -···· -- --
33 '""~ H H ~ °'* 7fU IC.I 27.4 

-· 
·-

34 1~~ H IH F CH, II 11.1 II 
·- -

1-ft~ H HI Cl _OH:; :n.2 24.0 a 
- -·· -· ·- -

H 1~ HI H OCH: -~s IUi 47.3 181 
-· ·-

·-- -·· --

37 1-mpl!iltlhy!I H HI HI a 371 211 33 
-· 

. -·· -- ·-

n 1<>M~ " 
- ·- --- 7li 

: ... - . ·-

39 1o~ ~ H f Cf1 31.4 ZIU 71.4 
-- -

40 1-na~ H H Cl Cfs 31U 2fU 12.6 

R= 
-· 

.. ~. H H Br Cf:w !11.'!I 31U 41.0 
.. 

- - --

1-tffli!~ IH H SCH1 Cfa no 1:n 418 
-··- -

1-ttll~hdllyl H H tr 11.2 231 
-· 

·-

" ~-mlipMhyQ H ff CJ CH~H3 JC.@ Ui.11 4.94 
-· 

41 1-nlll~ H H H ~~ 31 30.0 13.1 
-· 

-- -- -· ··--

41 ~-m-yi IH IH Q SCH: 43 33.2 21.4 

47 1-M~ H H H SCH1 124 H.3 27 
·- ·-

41 1-q~nlinyi H H a 24.4 919 
-· -· --· - ·-

-· ... ··-

49 8-quiOO!il!1YI H H Cl 
...... 

-- - -

1·mpMhyi H Ci\ Cl ! a 12 .._1.G 13'1\B 

!n ~°'"-~ 
H CH1 I& Br Iii 4SU t25C 

- -· ·- -· - ·-

i2 °!cMJ)~ IH CH1 H a 'l\@1 12.3 2112 
-· -· ·- - -· -
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. ,EXAMP!.,E _7Ji = In vivo assay for protection against NMOA0 finduced 

excitotoxic damage to the contram nervous system. 

The in vivo potency of· compounds of the present invention is 

5 exempUfied by data summarized mn Table U and obtained pursuant to the 

fo~~owmng protocot Day 1 neonam~ iram were anesthetized with 

motophane mnhalation anesthetic for ~6 minutes, mnsorted into IJ 

m:ercetaxic apparatus and injected intrastrim~~Y with 0. 5 pl of 50 mM 

NMDA €N~methyleD-aspartate). 15 mmnutes after the NMDA injection, 

10 tho rat pups were injected intraperftoneatly with 10, 30 or 60 pmo!/k; 

cf tho NMDA antagonist of tho structure specffled in TabBe U. Animals 

were returned to their mother and watched for signs of distress (oeg., 

respmiratory doprossmon). After five days, the anmmels ware anesthetized 

w~th C02 end then decapmtated~ their brains were removed and weighed 

16 to determine the degree of neurcprotactmon. · Because NMDA injection 

resumm mn e retardlltion of brain growth «mm:fudmng necrosis), effects can 

be measured gnsvimetricaUy in terms of the weights of injected and non= 

mmijected hemispheres. Two groups of rat pups were used at each of 

three doses of a compound to generate a neuroprotection doscM'&Usponse 

20 curve. The chemmcal structure of each of the tested compounds ms 

specified be~cw with the general formula of the compounds shewn at 

the top of Tab~e U with particu~ar substituent groups specmfmed within 

that Tab~e. Tab~e H discloses 1) the ED1e for each tested compound, 

w.e., the doso of a compound thm: provides 80% of the maxtmum 

25 protoctmon against damage to the central nervous system; and 2) the 

percent (%) maximum protection against damage to the centrad ru:Hvous 

systom provided by the indicated dose expressed as pmo~ per kHogram 

bodyweight of the test subject. 

·------­--------·-----
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Cmpd. 
No. R 

1 , 3sothy6phooyl 

2 _kthylpMnyl 

3 . 3e~ph~ . 
4 3Dnthylphenyl 

. -

5 1anfiphthyl 
. - -

8 1D~aphthy0 

1 1~naphthyl 

cu 1-n~hthyi 

I 1°MfiPhthyl 

10 1~m1ph~yl 

u 8..q~lnelyU 
-- -

IABUUj 

R NH RI 
' U I 1.l 
N-C~~ ./ 

R1 0 
~ 

~ Ra ~ R. -_ 

<;H:e H a a 
CH31 . H • • 
H H F Cf3 

--· H Cl C1~• -
H CH3 Cl C2H@ 

... -

H CH3 911' Br 

H CH3 CH3 CH3 

1H H F _CF3 

H H Cl · SCH3 

H H Cl CH3 

H H a C2H1 
--

% maximum 
ED80 protection per 

pmcUk9 doee fpmoUkg) 

38.4 88.8080 

13.4 93.8060 
·- -

15.2 78.8080 . 
·-

19.8 I 77.8080 
' 

22.3 92.2080 

29.9 85.7060 

22.5 89.0030 

28.1 1e.ooao 
10.8 12.7060 

45.8 96.4060 
-· 

14.2 94.5030 
--· 

Thms invention has been described mn det11H with reference to 

proferrod embodiments thereof. Howev@r, it wm be appreciated tt; at 

those skmed in the art, upon consideration of this disclosure, may make 

modffications and improvements within the spidt 11nd scope of the 

5 mnvuntmon. 
-------
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What is claimed is: 

1. A compound of the fo!!owing Fcrmuia i: 

wherein R, R' and R2 are each fndapendentiy hydrogen, substituted or 

unsubstituted alkyl, substituted or unsu~d alkenyC, substituted or 

unsubstituted a&kynyl, substituted or unsubsdtuted alkoxy, substituted 

or unsubstituted ailc.ylthio, subltituted or unsubstituted aminoaikyi, 

substituted or unsubstituted earboeycHe ...,., subatftuted er 

unsubstituted araimty~, or a substh.umd er uns~ hetemammadc 

oil" hetaroaficycHc group having 1 to 3 rings, 3 to 8 mg members in each 

1r~ng and 1 to 3 hetaro atoms; 

A', R4
, Md each R1 subrituent me each hldapendenUy h~ogen, 

hydroxyl, azido. substituted or unaubatituted 1IDkyf, substituted or 

unsubstituted alkenyl, subltituted or unsubstituted aikyn~. substituted 

·or unsubstitutad amkaxy, substituted or unsubstituted amkyethio, 

sub~d or unsubstituted aminoalkyf, subsdtuted or unsubstituted 

carboeycHc arym, or substitumd or unsubstitutadl amkyi: n is an meger 

of from Qa3; er a pharmaceuticaHy aecuptable satt thereof. 

2e A compound of claim 1 wherein at ieat cne of R and A' is 

other than hydrogen. 
--·-- -----·---
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3. A compound of claim 2 wherein R is a substituted or 

ummbstitutad carbocyciie amyl group er a subsituted or unsubstituted 

heterearomne group. 

4. A compound @f m 1 where A is 11ubltitutld or 

un1ubstmrted camoeycHe aryJ group~ and R1 and R2 me each 

mndependantiy hydrogen er subdttutad or unsubstituted adkyl • 

. 
&.. A compound ef ea 1 of the fcffilcwmng Formula Wa: 

wherein R nnd R2 are each indepandem&y hydrogen. aubsthuted or 

unsubstituted Blky!, substituted or unaubsdtuted amifcanyl, substituted or 

unsubstituted a~kynyi, substfMed or unwbstmrted aHcoxy,, aub~ 

or unsubstituted olky~thio, substituted er unsubatitutad ammoalkyl, 

substituted or unsubstituted carbocycHc arviw sub~ or 

unsubsdtutod ara~kyl, or a substituted or unsubstituted heteraaromrie 

or hetaroaHcyclic group havin; 1 to 3 rings, 3 to I ring members In each 

ring iind 1 to 3 hetero atoms; 

R3, R4, each R1• R30
, R4", and each R1' are each mndependentlly 

haffiogen, hydroxy~. az!do, substituted or msubmm.tted aHcyl, substituted 

o:ir unsubstituted aHceny~, substitumd or unsubstituted aHcynyl., 

substituted or unsubstituted a[koxy, subs~ed or unsub~ 
-----------

----~ 



aikyithio. substituted or unsubstituted aminoaHtyl, substituted or· 

unsubstituted carbocyciic aryl, or substituted er unsubstituted 1raHcyl; m 

and n are each mndependsntly an inta;er of from 0 ta 3; or 11 

pharmacewca~mv aceaptabfe sllft thereof .. 

e. A compoundi of~aim 1 of the foHowmg Formula Eb: 

wherem A, R' and R2 am each indepandentmy hydrogen, substituted or 

unwbS1ttuted amky~, substituted or unsubstitUted afkenyi, substituted or 

unsubstituted a!kyn~. substituted er unsubstituted aikoxy, substituted 

or unsubstituted alkylthio, substituted or unsubnmmd ammaalkyl, 

substituted or unsubatituted carbocyeffc ary~. substiMed or 

unsubstituted are~kyi, or a substituted or unsubstitr.rtad heteraammatie 

or hetercaifcyeHc group having 1 to 3 rfng1, 3 to 8 ring members in each 

ring and 1 to 3 hetero atoms: 

R3 and R4 am each independentfy halogen, hydmxy4, azfdo, 

substituted or unsubstituted alkyl, substituted or unsub~ aikenyf, 

substituted or unsubstituted aHcynyfi;r subntuted or unaub~ 

~Hcoxy, substituted or unsubstitu1ed aHcy~io, substituted or 

unsubstitut1d aminoalkyl, substituted or unsubstituted cnacycHc ary~, · 

or substttuted or unsubstituted arailkvfil= or a pharmacautieaimy acceptabh.1 
sa~t tharecf. --· ··--·--"· ·------- ·---·--- --··· ------ -



1. A compound of claim 1 of the fellowing formuta le: 

IDc 

wherein R and R2 are each indapendentiy hydrogen, subi1ttuted or 

unsubstituted affikym, substituted or unsubaitutad aitenyM, subsdtuted or 

unsubstituted aHcynyl, substituted or unsubltituted 1tikoxy, subltituted 

or unsubsdtutad amkylthio, substftutad or unsubstituted ammoalkyS, 

~ubstituted or unsubstituted earbccycHc 1ryf, substituted or 

unsubstituted araikyl, or ~ sub~d or unsubsdtuted hetemmvmatic 

or hatercaicyefte group hawing 1 to 3 rings, 3 to S ring members m each 

ring and .1 to ·3 hetero. atoms: 

R1", R4., A3" and aach R10 am eech fndependentiy hmogen, 

hydroxyl, azido, substituted or unsubstituted alkyw~ substituted or 

unsubsdtutad a~kenyi, substitutad or unsubstituted a~kynyl, substituted 

or unsubstituted alkaxy, substituted or unsubstituted aikymthio, 

substituted or unsubstituted amincaiky&, substituted er unsubstituted 

em"boeveHc aryl, or substituted or unsubnu.rted araikyi: n is an mteger 

of from 0 to 3; er a pharm11ceutic11Hy acceptable 1alt thereof .. 

8. A compound cf ~w.m 1 that is N .. (3--ethyiphenylJsN,N"' .. 

dim8thy~aN' e{2.,!sdichlorophenyt>guanidina; 

.N .. (3~ethyipheny!)eNemethyi .. N'a(~,5adichforcphonyOguanldme: 

N--C3 .. ethy~phnnyl) .. N• e(2, 5.-diehloropheny~)eN"' smethyfigu1mmdme; 

iiilU· 



Ne( 3aetf1y~phenyi)eN' ·(2,!sdiehlorphenyOguanidina: 

Ne(3sethy~phenyl)sN .. methyl .. N' e{2,5edmbromophenynguanidine; 

Na(3 .. ethyfphenyl) .. N' ... (2,5sdibromophenylH\W' .. methylguanidine; 

N .. (3 .. ethylphenyl) .. N' .. (2,5 .. dibromophenyOguanidmne; 

N .. (3adlylphenyH .. N~methyf .. N' e(2 .. chioros&e 

trifluromethylphenyOguanidine; 

Ne(3~ethyiphenyU .. N' .. (2eehforo .. s .. trlfluommethy!pheny~)guamidine; 
N ... (3--ethyfphenylJ.·N,N' edmmethyl .. N' .. (2 .. brcmo .. 5 .. Ufffuommathyl)guanidina; 

N .. (3 ... ethylphanyl)eNemethyi-N' .. (2-bromo .. & .. 
trifluromethylpheny!)guanidlne; 

N .. (3 .. ethyiphenym) .. N' ~(2abromo~5 ... tfiftuorcmethyfphenyf)guanidine; 
N .. (3..athy~phenyf) .. N .. methyl .. N' .. c2~tmuom .. ! .. tmifturomdlyiphenyft;uanmdine: 

N .. (3 .. ethylphenyl) .. N' .. (2 .. fluoro .. s .. trffluoromethy~phenym)gu.Wdfne: 
N--(3aethyiphanyO .. N,N' oodlmmethy§--N' .. (2sehlcro .. &1thy[phany~>guamdfne; 
N .. (3aethyfphenyf> .. N .. methyl--N' .. (2eehlor~5sethyiphenyi)guanfdme; 

N--(3 .. ethy~pheny~) .. N" s(2echloroe! .. ethvwphenyHgumidme; 

N°(3~ettly~phenyO .. N,N' .. dfmethy~ .. N' .. (2 .. bromo .. f5 .. ethyfphenyO;uanidine; 

N .. (3eethylphenyl) .. N .. methy~ .. N" .. (2sbromo .. 5"'8thy~pheny0guanidine: 
N .. (3aethyfphenymJ .. N' .. (2 .. bmmo .. s .. ethy~phenyf}guanidfne: 
N .. (3sethylphenyl) .. N,N'edimethyl.;N' .. (2 .. fluaro .. &..ath~phenyl)guanidfne; 
N .. (3 .. ethymphany~) .. N .. methyl .. N' .. (2eftuom .. !j .. ethyfphenyUguanfdme: 

N .. (3sethynphanyo .. N· s(2 .. fluoroR5eethyfphenyl)guanmdine; 
N .. (3..athymphenym) .. N,N' sdimethym .. N' .. (2 .. chicro .. 5 .. methylphenyO; 

~\H3"9thylphenyi)sN .. mathy~ .. N11 
.. (2 .. chforo .. 5 .. methyiphenyO;uanidine: 

fNl ... (3 .. eth~phenyO .. N" .. (2 .. chiora .. s .. ethyffiphenyl)guanidme; 

N .. (3aethy~phenyl) .. N" -(2 .. chloro .. 5-methyfpheny!)guanidine; 
N .. (3 .. cthyfphanyOaNsmethym .. N' s(2-ehforo .. 5smethylthiolguanidina; 

NH3~thy•pncmyO~N" -(2~chioroa59methylthfo)guanidina; 

-------
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N·( 1 .. mmphthyO·N' s(2abromos!_sethylphenyi)guanmdine; 

N@( 1 anaphthyJsN' .. (2®fluoro .. 5"'9thy~phenyl)guanidine; 

N .. ( t .. naphthyi) .. N' s(2, 5 .. dfehiorophenyOgu11nfdlne;· 

Ne{ t .. naphthyO .. N' e(2efluoro .. f5..methymphenyif)guanidlne; 

N .. (3 .. elhyiphany~)~N .. methyt .. N' .. (2,4,5 .. trichloropheny!~;uanmdine; 

N .. (3.oethylphermy~) .. N' .. (2,4,fietrichlomphenym)guanidlno; 

N!--(3 .. ethy~phenyO .. N--methylaN' ... (2,3,5 .. trich!oraphenyi)guanfdme= 

!Me{3-aethy&phenyl) ... N' .. (2,3,S..triehiorophenyijguanldme; 

N.,(1 .. naphthyH ... N' s{2,4,& .. trfchiorophenyl)guanidfne; 

N .. ( 1 ··~·utphti'ty~) .. N' .. (2,3,5atrichiorophenyl)guanidfne; 

i\H1 .. naphttmy~) .. N' .. (2,5..0ichloraphenyU .. N' .. memymguamdme; 

N .. « 1 .. naphthyO .. N' .. (2 .. ehiero~B .. methy~phanyi)guanidlne; 

No« 1-flaph!hyUsN' .. (2.,5--dimathyiphenyt)guanidlne: 

~H 1 .. naphthyl) .. N' s{2,5..cjfbromophmty~)guanid!ne; 

!i\H t ..naphdlym)eN' .. (2achicro .. f5 .. methylphanyl) .. N' emethylguammme: 
N .. ( 1 .. naphthyOaN' .. (2 .. 5edmmathyiphenyO .. N' .. mmylguanidine; 

ttH 1 .. naphthyl) .. N' a(2.5adibromopheny~> .. N .. methyl;uamidme; 

N--(1 enaphthym) .. N" .. (2, S~dibrcmophenyl)..N• .. methylguanidine; 

N .. (1 anapht.twn .. N' .. (29 chlore .. 5ethfomethyjpheny§>guamdine: 

~H 1 enaphthyl) .. N' .. (2 .. fiuom .. 5 .. trifluoromethyiphanyfil~;uanldine: 

l~H 1 .. naphthyi) .. N' e(2 .. chloro .. 5 .. trifluoremethylphenyi»gummlne; 

N .. ( 1 .. naphthyn .. N' ei2 .. bromc .. 5 .. trffluoromathyfphanyl)guanidine: 

NH 1 .. naphthyB) .. N' .. (2-thfomethyfi .. 5 .. trifluoromethytpheny§>gwmfdine: 

i~H 1 .. naphthyOsN' .. (2 .. mathoxy .. s .. methymphenyl)guanimne: 

Ne( 1 .. naphthyO .. N' .. (2-chloro .. 5e&th'flphenyl)guanidmne: 

N .. ( 1 .. naphthyO .. N" .. (2 .. chloro .. s .. ethylphenyn .. N~ smethyiguanidma; 

N .. ~1 .. m1phthy!) .. N' emathyf .. N' .. (2.schiorosSeth!omethyiphenyl)guanidine;N .. 

C8..quinoiinymD~N· .. (2achlora .. 5smathylpheny~)guamdmna; 
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Ne(SsquinoHnyOeN' ~{2echloros5aethylpheny0gu~nidine; 

NHSsquinoHnyiJ .. N' emethy~ .. (2achlome5eethy~phenyf)guanmd!ne; 

N .. (3 .. methylthiophanyn .. N .. m&thy~ .. N' .. (2~ehlom .. 6-­

m~ytthiophenyl)guanidlne; 

N .. (3 .. methynthiophenyO .. N• .. methy~N' .. (2 .. chlcrcs! .. 

methylthiophen.,m)guanidine; 

Na(3emmytthiopheny~) .. N' .. (2 .. eh!oro .. 5-inet:hylthfaphanyii;uanfdfne; 

N .. (3 .. methylthiophenyO .. N~ .. N' .. (2eehforo .. 5-ethymphen\ri};uanidine: 

M--(3 .. methytthicphenyM) .. N' emeth\ri .. N" .. (2eehiom .. 5«hy!phenyi)guanldme: 

Nl--(3 .. muthytthfophenylJ .. N' .. f2sehfom .. 5-ethyiphenyl)gumidine; 

N .. (3 .. methytthiopheny~) .. N--me1hyffi .. N' .. (2 .. brnmo .. 5sethyfphenyl)guanidme; 

N .. (3 .. mmy~maphenyl> .. N' .. memymaN' .. (2 .. bmmo .. &'"81hy!phenynguanid!na; 

~H3 .. methyM'dopheny~) .. N' .. (2 .. bromo .. Saethy!phenyf)guanidfne; 

m~H3emmhyhhiephanym .. N .. m&thyl .. N@ .. (2,5..0fchfaraphenyfil~;uanidfne: 

N .. (3eme1hy~iophenyf .. N' .. methy~N' .. €2,!edmchlorepheny~)gusnidine; 

NH3 .. methytthfophenyl .. N' .. (2,!adichlerophenyOguanfdine: 

N .. (3 .. mm.,mthiaphenyl) .. N .. methylsN' .. (2,5~dibremophany~)guanidine; 

~H3 .. methytthiophenyl)eN' .. methy~N' .. (2,!sdibromoph&ny~)guanidme: 

N .. (3 .. mathymthiaphenyf> .. N' s(2.5sd!bmmopheny0guarddmne; 

~H3 .. trifluorcmethy~phenyl) .. N .. methy~N' .. (2 .. ehfora .. f5e 

methyfthicphenyOguanidine; 

N .. (3 .. Uifluoromethylphenyl) .. N' .. mmy~ .. N' .. (2 .. ch~oro .. s .. 
mdhy~thiophenyiJguanidine: 

"H3 .. trifluorcmethy~pheny~) .. N' a(2 .. ehloro .. & .. methytthiophenyO;wmidlne; 
N .. <3 .. trifluoromethylphenyl)@N .. methy~ .. N' .. (2 .. chloro .. s. 
athyiphenyOguanidine; 

N .. (3 .. mfluoromethy~phenyO~N' .. methy~ .. N' .. (2ech~cro .. tJs 

ethylpheny~)guanfdfna; 
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N .. ~3atrifluoromethyfphenyj) .. N' .. (2eerdoro .. 5sethyfphenyOguanidine; 

N .. (3atriflucromethylphenyl)aN .. methy~ .. N' ... (2 .. bromo .. 5 .. 

ethymphenyUguanidine; 

N .. (3etrifluorommymphenyf) .. N' .. mathy»--N' .. (2..IJ,romo .. s.. 
emy~phenyf)guamidine; 

~H3 .. mfluoromethylphanyn .. N' .. (2 .. brcmc .. 5sethyfphGmJ01wndme; 

N .. (3 .. mftuorcmathylphenyi).,N .. methy~ .. N' .. (2,!"'fiichforophenyi)guanidlne: 

N--(3-strifluoromethylphenyE) .. N' .. methyW.N' .. (2,!edichiorophenyi)gumddme: 

~3-sttffluoreme'thylphenyi)~N' .. (2,15--dleh~orophenyl)guanldine; 

N--43etrlfluornmathy&phenyORN .. methy~N' ..(2,Sadfbromcphenyl)guanidme: 

Ns{3stmifluorommylphanyl) ... N' smethyieN' .. (2,5sdibmmcphenym)guanidme; 

N ... (3etrifluoromethyiphenyl) .. N' ~(2,5..fifbromcphenyl)guanidme: 

~(kthyipheny!> .. N .. methyt .. N' .. (2 .. bromo .. &~thicphenyl)guanidine; 

Ne-(3"'91hy!phenym) .. N' .. methyID .. N' .. (2 .. bmmo .. fi .. m&1hymthfcphenyl)gmnklne: 

N .. {3 .. ethyiphe~) .. N' .. (2sbromos6 .. mathyhhiophenyl)gwmid!ne; 

il\H3 .. methylthiophany0 .. N .. methym .. N* .. (2sbmm0eS. 

methy[1hiophenym)guanidine; 

N .. (3 .. maUlylthicphanyO .. N' .. methyleN' .. (2 .. brcmo .. 5 .. 

mathykhiophenyi)guanidmne; 

N .. (3 .. mathyithicphenyOsN'e{2abromo .. 5 .. mathyhhiaphenyt)guarudme; 

N .. (3 .. methy~thiopheny~)~Nsm&thyi .. N' .. (2 .. bromo .. fi .. ethytphenym);uamdme; 

NH3 .. mtnhyithmophenyi) .. N' emethylsN' .. (2 .. bromes! .. ethyipheny&}guanidme; 

Ns(3 .. methymthlophenyf) .. N' .. (2 .. bromos& .. eth\riphenyi)guanidlne; 

N .. (3 .. trifluoromrethylphanyl)RN .. mathym .. N' .. (2 .. bromo .. 5 .. 

methy!thiaphenyl)guanidine; 

[N .. (3®trifluaromothylphenyi>~N' -methy1 .. N• a(2 .. bromo .. 5 .. 

methy~thiophany~)gu1JJnidine; 

N .. (3~trifluoromethylphenyM) .. N' e(2 .. bromoe5sme~mophanyl)guanidine: 

----------~------------
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N .. (3ebromcptumy~)aNemethyl .. N• .. (2sehiorc .. s .. methyfthiophanyj)guanmdine; 

N .. (3abromophenyf) .. N' .. methyl .. N' .. (2sch!oro .. 5 .. methylthiopheny~)guanidina; 

N .. (3 .. bromcphenyO .. N' .. (2 .. ehlaroa& .. manhyithiophenyOguanidine; 

N .. (3 .. triftuaromethcxyphenyf) .. Nem&thy~ .. N' .. (2,S .. dfbromcph11nyOguanidfne; 
N--(3 .. trifluoromethaxyphenyJ> .. N' .. m~ .. N' .. (2,5 .. 

dibromophenyf)guanidine; 

N .. (3 .. trifluoromethoxypheny() .. N' .. (2,5sdmbmmophenyi)guanidlne:; 
N--(3 .. mfluommethoxyphenyl) .. NemamyM--N' .. (2 .. bramo .. s .. 
~phenyOguan!dfne; 

~\H3 .. Uffiuommethoxyphenyl)8 N' 2 methym .. N' .. (2sbromae6 .. 

my~pheny~)guanidino; 

Ne(3 .. trifluoromethaxypheny~) .. N' .. (2 .. bromo .. Hthylphenyl)guanidfne: 

~\H3 .. iodephenyl) .. Nsmmy~N' .. (2ooehloro .. & .. methyBthfophenyi)guanidlne; 
N .. (:ieffiodophenyl) .. N' .. methy~~N' .. (2ooehloro-! .. methyhhfopnenym)guanidfne; 
Ns(3 .. §odophenyHeN' .. (2 .. chioro .. & .. meth\'D1hiophenyl)guanidme; 

N .. (3 .. iodophen'fl>ooN .. methym .. N' s(2 .. ehmorce5sethylpheny~)guanidfne; 

N .. (3 .. fiodophenyl) .. N"~methyf .. N'H(2tic~omaS.ethy~phenyl)guanidine: 

N .. (3siodophenyi)e.N' .. (2 .. chlam .. ! .. ethy~phanyl)guanfdwne; 
N .. (3--ethylpheny~)-N" s(2eehioro~5sethytthiopheny0guanfdlma; 
N .. (3eethy~phenyf> .. N~methy~ .. N' .. (2sehioro .. &eethybhicpheny~)gmmidine: 
N ... (3 .. ethy~pheny~) .. N' .. methyl .. N' .. (2 .. chfom .. S.cnhyithiophenyUguanidme; 
N .. (3 .. ethyiphenyOaN,N' adimethyl .. N• .. (2-dlioro .. 6~ 

ethyEthiophenyl)guanidlne; 

Nl--(3 .. ethyfphenyf> .. N' a(2abromo .. f5 .. ethyithlophenyl)guanidfne: 

!Ms(3~ethylphanyi) .. N .. mettmy~ .. N' .. (2 .. bromo--!~ethyithmophenyO;uanidmne; 

N .. €3aethy~phenyl) .. N' .. methyf .. N' .. (2sbromo .. s .. ethy~fcphe11wn;uanidine; 
Ne(3eethylpheny0aN,N' edimethyl~N' e{2abrcmo .. Ss 

emy~thicphanyl)guanidine: 



.. 

JN .. (3 .. methyithiophenyOaN11 e(2schlora .. f5e&tiW~fophenyOguanidine; 

N .. (3 .. methyfthioptumyl) .. N .. mathy~ .. N" .. (2 .. chforo .. 5 .. 

athy~thiophenyOguanidine: 

N .. (3 .. methy~thiophenyl)ooN' .. metfly~N11 
.. (2sehloro .. 5 .. 

mymthfophanyi)gusnidine; 

~.H3 .. methylthiopheny~)e.N,N' sdimethyM\~' .. (2eehiorae&e 

G1hylthmophenyl)guanidine; 

Ne-(3 .. methyMliophenyl) .. N's{2 .. bromos5"9thyh:hiophenyl)guanidlne: 

~H3 .. methy~mephenyl) .. N .. methy5 .. N' .. (2 .. bromo .. &e 

athy~1hicphenyl)guanidine: 

N .. (3 .. methylthiopheny~) .. N' .. methyl!--N"' .. (2 .. bmmr»f>. 

eU\ylthiophem·w~»guanidina; 

[N .. (3 .. methytthmophenyO .. N,N' sdfmethy~N" .. (2--bromos& .. 

etilyllthiephe~w~)guanidine: 

N .. ~3 .. biffuommethylphenyl) .. N' .. (2sehiom .. kthyl'thmopheny~)guanid!ne: 

[N .. (3striflu~rammd1yfpheny~) .. N .. methyl .. N' .. (2 .. chforo .. 5 .. 

ethyllthfophenyl)guanidine: 

Ns(3 .. trifiuaromathy~phenyl) .. N' -methy[ .. N" .. (2echlom .. fi .. 

dlyithmophenyl)guarddine: 

N .. (3 .. tJiifluoromathylphenyf) .. N,N' edimedlyl .. N' .. (2eehloro .. 5 .. 

ethy~thmophanyi)guanidine; 

il\H3etrifluoromethy~phenyn ... N' .. (2-bromo .. SsethylthiophenyHguanfdme; 

N .. (3 .. trifluoromethylphenyOeN .. methy~N' .. (2 .. bromo .. e .. 
ethylthfophany!)guanidine; 

li\H3 .. mfluommethylphenyl) .. N' .. methyl .. N' .. (2 .. bmmo .. fi .. 

&1thylthicpheny~)guanidine; 

N .. (3 .. trifluommethyfphenyl> .. N,N' edimethy~ .. N' .. (2 .. brcmo .. fi .. 
- ------ --------------
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N .. ( 3aethylplhenyO .. N' a(2 .. chicrc .. 6atrifluoramathylthiophenyl)guanidine; 

0\H3*ethyiphenyf) .. N .. methy~N' .. (2 .. ehioroa5e 

trifluoromlthylthiophenyl)guanidine; 

Ne(3 .. ethyfphenyO .. N' .. methyi .. N' .. (2 .. chfilom .. s.. 
trifluoromathy&thiophenyl)guanidine; 

N .. (3 .. eth~phenyi) .. N,N' edfmmhy~eN" s(2 .. ehleres6 .. trifluoromathyl 

thiopheny!)guanidine; 

N .. (3aethy~phany0 .. N' .. (2--bromo .. 5 .. trifluommethyfilthmophenyfil)guanidlne; 
N--(3...ihyfilphenyl) .. Noomet:hylsN' ·.C2ebrcmee& .. triftuorommym 

tfmyophenyf)guanmdfne: 

N .. (3--ethy~phenyO .. N' .. mathy~ .. N' .. (2 .. bmmo .. 5 .. trifiuoromethy~ 

thmophenym)gummid!ne; 

Ne€3eethyiphenyH .. N,N'sdimethyi .. N' .. C2oobmmo .. s .. Uifiuoromethy~ 
thmophenyl)guanmdine: 

N--(3 .. medlylthiophenyO .. N' .. (2--chforo .. !atrifluoramelhyf 

thlophenynguanidlne; 

~H3 .. mathyfithicpheny~) .. N .. mmhy~N' .. (2 .. eh~om .. ! .. trifluoromethyl 

thiopheny!>guanidine; 

N .. (3 .. methytthiophenyO-N' .. methyl--N" e(2aehiorns!atrffiuorcmm:hyf 

thmophany~)guanfdine; 

~H3 .. methylthiophenyl) .. N,N' sdimethy~ .. N' s(2sehforo .. 6etrifluommethyi 

thmophenyl)guanidine; . 
N .. (3smethymthiophenyOaN' .. (2ebrnmcs5strffluommethy~ 

th!ophenyl)guanidlna; 

Na(3 .. mathy~1htophenyl) .. N .. methyl ... N' s(2abromoA5strifluommethyl 

thfilc:=phenyOguanidine; 

N .. (3\mathy~thiophenyl)eN' eme~yl .. N' a(2abromo .. &strifluoramgthy~ 
thiophenyl>guanidina: 

-------------------
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Na{3amethy!1hicphen~) .. N,N' .. dfimethyt ... N' m(2 ... bromo .. 6atrffluorome1hyl 

. thfcphenyUguanidfnu: 

N ... (3-triffuoromethyfphenyH .. N' ·(2~eh!oro .. 5 .. ttmfluoromethym 

th~oph,onyi)guanidlne: 

Ns~3atrifiuorcmethyiph«H1Vl> .. N .. mathyID .. N' .. (2eehlorc .. 5 .. trifluaromath~ 

thiophenyUguanidlne; 

N ... (3 ... taifluoromethyiphenyl) .. N' .. methyl--N .... f2eehJoro .. & .. triftuommethyi 

ihiophen\ri,guanfdlne; 

N .. (3 .. trifluoromethyiphenyi) .. N,N .. 4methym .. f1r .. (:z .. chloro .. & ... triftucromethyID 

thiophenyM>guanfdfne: 

N .. (3 .. trifluorommhyiphenyOsN' .. (2 .. bromgeS .. trifluoromethyi 

dlmophanynguamdme: 

Nla(3 .. trifluorom~phenyj) .. N~methyi .. N' .. (2 .. bfomo ... & .. trifluoromethym 

thmophenyl)guanidlne: 

N .. (3 .. trffluommethy~phenyf) .. N' ~mathyf .. N' .. (2 .. bmmaa! .. triftuoromethyf 

thfophenyl)gwmicilne: 

Na(3 ... trifluorcmuthyfphenym)aN~N' 'ii!methym .. N' .. (2 .. bmmc .. e ... triflu~ 

thiophenyUguanfd!ne; 

N .. « 1 an11phmy~) .. N' .. (2--ehlora .. &~ethytthlophenyHguanld!ne; 

N .. f 1 ®naphthyH~N" .. (2siodca~methytthwophenyO;uanmdine; or 

~( 1 ~naphthy&)eN' @(2abromo--6smethytthmophenyDguankfine; 

and pharmacautJeaHy acceptable setts of said compounds .. 

9. A compound of the foHowm; Formlda1 mm: 
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wherein R, R~ and R1 are each mndependenUy hydrogen, 1ubstttutad or 

unsubstiM1d alkyl, substituted or unsubstituted mkenyl, substituted or 

unsubstituted aHcynyM, substituted or unsubstituted mkoxy, substituted 

or unsubstftutOO aHcylthie, substituted or unsub~d aHcyiUftnye, 

substituted er unsubstituted alkylsuffon~, substituted or unsubltituted 

ilmmnoaHcym~ subntutad or unsubstituted csbccycffc aryi, ~ or 

unsubstituted araikyl, or a substituted or unsubstituted hemrosamnc 

or hetaro11Hcyclie group having 1 to 3 rinp, 3 to 8 ring members m each 

ring and 1 ta 3 hetero atoms; 

R3, R4, and each R1 subltiluent are each !ndepandendy hma;en, 

hydroxyl, ufdo, substituted or unsubS'dtutud alkyl, subltituted or 

unsubstituted aHceny!, substituted or unsu~d aikynv!, substituted 

or unsubstituted a&kaxy. substftuted or ·unsub~d aikylthfo, 

subltituted or unsubstitutod aikyisuiftnyl, ~ or unsublUtuted 

8Hcy~su!fonyID, substituted or unsubstituted amfnoaHcyM, substituted or 

unsubstituted earbocyefic aryf, or substiWUd or unsubstituted araikyf; n 

ms an integer of from Q..3; or a pharmaeeuticaHy accaptabie salt thereof. 

1 o.. A compound of eiafm 9 of the fciiowmng Fcrmu~a Ha: 

wharein R ~nd R2 are each fndepandendy hydrogen. substituted or 

unsubstituted aikyl, substituted or unsubsdtuted aikenyl. substituted or 

umumbstitutDd affikynym, substituted or unaubstitutad aikoxy, subsmtuted 
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or unsubstituted aikyithfo, substituted er unsub~ aikymaufflnyi, 

substituted or unsubstituted aHcyisu~fcnyl, substituted or un~ 

aminoa!kyi, substituted or unsubstituted camocyele aryl, su~ or 

unsubstituted arafkym, or a substituted or unsubstituted heteramomatic 

or heteroaffcycHe group having 1 to 3 mp, 3 to I ring members in each 

ring end 1 to 3 hetero aiams: 

R1, R~, each R1, R10
, R4', and each R1" ue each Independently 

hafilogeng lhydroxym, aide, substituted or unw~ amkyl11 ~ 

or unsubstituted alkonym, substituted or unsubatttuted mkynyS., 

aub~d or unsubstituted aHcoxy, sub~ or unaubatitutad 

a!kyithio, substituted or unsubstituted alkytsulfln~. su~ or 

unsubstituted aUcylsulfonyl, substitutGd er unsubatituted aminoaikyl, 

oob8tttuted er unsubstituted carbocyclc mym, or 1ubsdtuted or 

unsubdtutad arldkyi; ·m and n m'9 each independently an mntager of from 

0 ta 3; or am phannaceutfcaHy acceptable salt thera1of .. 

wherein R, R~ and R2 are each independently hydrogen, substhuted or 

urtsubstituted 1Hcy~, substituted or unsubstituted 1Jikeny~, subntuted or 

un~ubstttutad amkynyl, substituted or unsubstituted amkoxy, aubsdtuted 

or uneubnituted ieHcy~thia, substituted or unsubstiMed alkylsulftnyl, 

subsdtuted or unsubstituted amtylsuifon~, substituted or unsubstituted 



1minoaHc.y~6 substttutad or unsubstituted carboeyciie myl, substituted or 

unsubstituted araikyl, or a substituted or unsubstitumd heterosromatic . . 

or hetema~ieycHc group having 1 to 3 rings, 3 to 8 ring members in each 

ring and 1 te 3 hetero atoms; 

R1 and A4 are each fndependenUy halogen, hydmxyi. uldo, 

substituted or unsubstituted aHcyf, subsmuted or unsubstituted aikenylr 

substituted er unsubstituted alkyn~~ substituted or unaubstftutud 

mkoxy, substftuted or unsubdtuted altyhhio, subltitutad or 

unsubstituted aWkyfsu!finyf, substituted or unaubstit'Umd alkytwffonyf, 

substituted or unsubstituted ammoaikyfi, substitutld or unsubltitutad 

camoeycHc aryM, or sub~d er unsub&tituted arsfikyfi: or a 

ph~nnacewcaiffiy accaptabEe salt thereof. 

12. A compound of claim I of the folowmg Formula He: 

wherein R and R1 are each !ndapendantmy hVdm;en. substitutad or 

unsubst!Mld alkyl, substituted or unsubstituted aUceny~, substituted or 

unsubstituted a~kyny~, substituted or unsubstituted alkaxy" substituted 

or unsubstituted alky~thmo, substituted or unsubstmrtad atikyiaulflnyi, 

substituted or unsubstituted alkylsulfonyl, substituted or .unsubsdtuted 

~mmncalkyl, substituted or unsubstituted carboeyclic ary&, substituted or 

unsubstituted aralkyffi, or a substitutod or unsubstituted heterc1mmatic 
---------------1 

iiiilir' 



or hetarc:u1Hcyc!ic group having 1 te 3 rings, 3 to 8 ring members in each 

ring and 1 to 3 hetero atoms; 

R1., R4', R3", and each A1" am each independen~y hamogen~ 
hydroxy~, azido, substituted or unsubstitutld aHcy~, sub~ or 

unwb~ a~kenyl, substituted or unsubnwted alkynyl, 1ubstitu1ed 

or unsubstituted allkoxy, substituted or unwb~ aHcyitia, 

1ubdtutld er unsubsdtuted aikyl1u!ftnyf, substituted or ma~ 

mkyill11ulmnyl, sub~ or unaubmrumd aminoaik~11 wbltftJuted or 

unuub~d earbocyclle a~, or su~ or unsub~ aralkyl; n 

ma an integer of fmm O to 3; or a pharmaceutfeaffy acceptable •* 
thereof. 

13.. A compound cf claim 9 that fa N .. (3emethymauffonyMphenym) .. 

N .. methy~eN' .. (2ll'5adibromophenyl)guanidlne; 

INH3 .. methyfaulfonyfphanyO .. N' .. methyi ... N' .. (2,!Sedibromophenvl)guanidine: 

N .. (3 .. methy~suJfony~pheny!) .. N' .. (2,Ssdmbromcphen~>guanfdme; 

i~H3 .. methyisuiflny~pheny~) ... N .. ma'£hy( .. N' .. (2.5-dfbmmopheny~)guankHne: 

~H3 .. methyfaulflnylphenyl) .. N' ..methy~ .. Nw .. (2.Sedibmmophenyf)guanidlne; 

or Ns(3-.methyiauifinymphenyi} .. N' s{2,!sdlbmmcphenyl)guanldme; Md 

pharmacauticaHy aceeptabme smts thereof@ 

14@ A method of treatin~ a disease of the nervous sy8teB 
in. which the pathophysiology of the disorder involves 
exce~sive excitation of nerve cells by aqonists of NHDA 
r~ceptor~, comprisinq administerinq to a mallll'mal 
exhibiting- symptons of the disease or that exhibits 
symptomti of the disease or susceptible to the dise~se an 
effective amount of a compound of claim le 

·---------------.. ----- ··-----, 



-----------~===-~-~--===~~~~ ---------

_.........\ 
\ 

I 1~1111111111111111111 ~l f 1-11 
* c ~ 00 s * 

15. The ~ ct eiaim 14 wherein said disease is A~zheimer' s 

di&HHHJ&, Parkinson's disease, Huntingten's disease, Amyotrophic Laterai 

Schtrosis, Down's Syndrome or Kcrsaikoffs disease, or .· 

l l!llt!m cf iditii; • . rGCeptor .. ion. c~nem related 
p 

neurotcxicity mn a mammal exhibiting such neurataxicity or auscaptibie 

thereto. 
1 
~ ~ tc tlKt Dmd 11 ettm'R ll1lllt cf 

Ii ~ @f claim 1. 

11.. Tho nethod of claim 16 wherem 111dd naumtoxicity ms 

caused tly excesmve release of endogenous ;ilttmnate following the 

occurrence of hypoxia, hypoglycemia, brain or spinal chord ischemia, or 

bramn or spinid chord trauma .. 

18.. A -method of treating nerve cell death comprising 
administering to a malllllm8.l in need of :!iluch treatment an 
off ecti vo amount of a compound of claim 1.,. 

l9o A method of treatinq a disease of 'the nervous Gy~ten 
i:n which the pathopbysiology of the disorder involves 
excessive excit&tion of nerve cells by aqonists of :NMDA 
receptors, comprisinq administering to a mal!IDml 
exhibitinq symptoms cf the disease or that susceptible to 
of the di~ease an effective amount of a compound of claim 
9 .. 

neurotoxieity in ai mammal exhibiting such neuratoxicity or susceptib~e 

----------------------
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thereto comprising administering to the mammal an. 

3effective amount of a compound of claim 9@ 

21.. A method of treatinq nerve cell death comprising 

administering to a ma?lllDBl in need 0£ such treatment an 

effective amount of a coapound of claim 9 .. 

22.. A pharmacauticam compomtfon ecmgrilmg a thempeuti:~~aHy 

effeedve amount of one or mare compounds of claim 1 and a 

pharmacewcai~y acceptable carrier. 

23.. A phannacautlcam composition canm.riiJms a 1herapem!cdy. 
. , 

effective amount of one or mare eompoun&; of claim g and a 

pharmacaweaHy accaptab!a earner ... 

24. A compound of claim l or clain · 9 which is 

radiolabelled
19 
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