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PREPARATION OF S't'JBSTiTll'l"ED GUJUIXDXHBS 

FIELD OF THE INVEN:l'XON 

The inven~ion relates to chemical synthetic 
s methods for praparing various substituted quanidines fro~ 

cyanamide derivatives and all!monia or amine derivatives. 

BACKGROUND OF THE INVENTION. 
substituted 9uanidines have a wide !ield of use. 

For example, l,3-diphenyl guanidines and like substituted 
10 9uanidines are accelerators for tne vulcanizatign cf 

rubbe~s. Thus, such guanidine derivatives, when 
r~diolab~led, can be incorporated into a vulcanized 
rubber object (e.g., a tire tread) and rate ot loss of 
rubber therefro= by water can be monitored by rate Qf 

15 loss 0£ radioactivity. As another example, l,J-di-(o­
tolyl) c;;uanidine mQy act in an aqgnistic, antagonistic or 
inverse agonistic manner in relation to the prototypical 

sigma ben~o=orpnans and therefore can affect pgpil si~e 
and heart r~te in a direction parallel or opposite that 

30 caused by benzomorphans which can be deter111ined by 

s~andard tests in laboratory animals. See u.s. Patent 
No. 4,709,094, which is incorporated herein by reference. 

Si~ila~ly, certain t~i· and tetra-substituted 
guanidines, e.9., N-(1-naphthyl)-N'-{3-ethylphenyl)-N'-

25 m~tnyl guanidine, also exhibit exceptionally low bindinq 
to the sigma brain receptor. Such compounds can thus be 

used for ~reatinq diseases of the nervous system in which 
the pathophysiolo9y of the diseases involves excessive 
excitation of nerve cells by agonists of the qlutamate/N-

30 methyl-D-Aspartate (NMDA) receptor. See u.s. Patent 

App~ication Serial No. 07/663,134, also incorporated 

herein by reference. 

------- ------
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The synthesis of substituted 9uanidines by 

reaction of ammonia or amine derivative~ with cyanamide 
derivatives is a well-known reaction. Symmetrieal or 
unsymmetrical N,N'-disubstituted guanidines can be 

5 canveniently made ~y reaction cf an appropriate amine 
with an appropriate cyanamide either by fusion or in a 
suitable boilinq solvent s~ch as chlorobenzene. safir, 
S.R. et al. J. org. Chem. 13: 924 (1948); Gulek, H.W. et 
al. 3. Med. Chem. 12:712 (1969)- For exa•ple, see 

10 Reaction {I) set for1:.h be1ow in which each R1 and R2 is 
aryl or alkyl. 

R1-NH2·HC1 + R2-NHCN 
15 

eolven: 

------> 
NH·HCl 

Rl \l R2 
"'N .I '11" 

H H 
(l:J 

However, preparation of tri- o~ tetra-substituted 
guanidines using the same rea~tion is limited by the 
lower nucleophilicity of the secondary amines or 
inversely lower electrophilicity of the substituted 

20 cyanamides. Indeed. the reaction of a secondary amine 
and disu~stituted cyanamide is a very low yield synthesis 
(0-20%) of substituted guanidine even under forcin9 
conditions involving fusion at temperatures as hiqh as 
2oo•c, coupled with difficult product isolation and 

25 puri~icaticn. Thus, it is very difficu1t and impracticAl 
to use Reaction (X) for larqe scale synthesis o~ 
unsymmetrical ~etra-substituted quanidines. 

Alsc, the reaction of a mcnosubstituted amine and 
a disubstituted cyanamide to produce a trisubstituted 

30 cyanamide can be a very iow yie1d synthesis, caupled with 
difficult product isolatian and purification. For 
exa111ple, the yield of N-(l-naphthy1)-N'-(J-ethylphenyl.)­
N'-methyl guanidine from 1-naphtnylamine and N-methyl, N• 
(3-ethylphenyl) cyanamioe is as low as 17%. The reason 
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for the poor yields can be attributed to ~he steric 
hindrance offered by the methyl group of N-met:.hyl, N-(3-
ethylphenyl) cyanamide to the approach of ~~~ 

nucleophilic amine& 

SUMMARY OF THE rNVENTLOl! 
In qenernl, one aspect of the present invention 

features enhancement of the elec~rophilicity and 
reaeti~ity of 1:he disubstituted cyanam.ide by complex 
formation ~ith a Lewis ~cid catalyst which makes the 

10 carbon center of cyanamide more active towards 
n~~lecphilic amines in Reaction (I). 

Thus, within the invention is a process for the 
preparation of a substituted guanidine which comprises 
reacting a substituted cyana~ide with ammonia or a 

15 substituted amine in the presence of a Lewis acid 
eatalys~. 

20 

Preferably, in this catalytie process the 
substituted cyanamide is R1 

'-N-CN 
R.2/ 

and the ammonia or substituted amine is R3 -NH-R4 in which 
each R1 and R2 independen~ly is a c 1-c8 a1kyl group, a c 3-
c12 cycloalkyl qroup, a c 2-c8 alkenyl group, a c 2-c8 
alkynyl 9roup, a c6-c14 aryl group, a c6-c14 aryl 9~oup 

25 with an aromatic =aiety substituted by OH, halogen, c1-c5 
alkoxy, azido, amine, cyano, or nitro, a c11-c18 aralkyl 
or a1karyl group, a c11-c18 aralkyl or alkaryl qroup with 
an aromatic: moiety substi t.uted by OH, halogen·, c1 -c5 
alkoxy, azidc, amino, cyanc, er nit.re, a C4-c18 

30 heteroarom~tic qroup, or a c 4-c18 heteroaromatic qroup 
with an aromQtic moiety substituted by OH, halogen, c1-c5 
alkoxy, azido, amino, cyano, or nitro, or R1 and R2 , 
together ~ith the nitrogen attached thereto, forJn a c4-c18 
heterocyclic qroup~ and each R3 and R4 independently is H, 

35 a C1 -c8 alkyl c;roup, a C3 -C12 cycloalkyl r;p:oup, a c 2 -c8 

---·------------
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alkenyl group, a c2-c8 a1kynyl group, a C6-c14 aryl group, 
a c 6-c14 aryl qroup with an aromatic moiety substituted by 
OH, halo9en, c1-c5 alkoxy1 azido, amino, cyano, or nitro, 
a c 11-c18 aralkyl or alkaryl qroup, a c 11-c18 aralkyl or 

5 alkaryl group with an arQ~atic moiety substituted by OH, 
halogen, c 1-c5 alkoxy, azido, amino, cyano, or nitro, a 
c4-c18 heteroaromatic group, or a c4-C1e heteroaromatic 
qroup with an aromatic moiety substituted by OH, halogen, 
c 1 -c5 alkoxy, aziao, amine, c:yano, or nitro, or R3 and R4 , 

10 toqether with t.he nitrogen attach~d thereto, form a c4-c18 
heterocyclic 9rcup. It is fur~her desired that the R3 -

NH-R4 be monoM or di-substituted. 
A particµlarly pref erred eJllbodiment of the process 

is one in which R1 is a Ci-Cs alkyl qroup, R2 is a c6-c14 
15 aryl, a C1 i-C19 aralkyl. qroup, OJ:" a c 4 -c18 heteroaromatic 

group, R3 is H or a c 1-c8 alkyl grcup, and R4 is a c 6-c14 

aryl group, a c 11-C18 aralkyl 9roup, or a C4-c18 
heteroaromatic 9roup; it is preferable that R1 be methyl. 
R2 be benzyl, J-ethyl-phenyl, a-coumarinyl. or 1-

20 naphthyl, R3 be H or methyl, and R4 be benzyl, 3-ethyl­
phenyl, s-cou•ariny1, i-naphthyl, 2-pyridyl, s­
quinolinyl. a-quino1inyl, or 5-isoquinolinyl. Other 
preferred embodimen~g include the process in which Ri is 
methyl, Ri is 3-ethyl-phenyl. R3 is methyl, and R4 is 1-

25 naphthyl, and the process in which Rl is methyl, R2 is 3-

ethyl-phenyl, R3 is H. and R4 is 1-naphthyl. 
Another aspeQt of the present invention features 

avoidance or diminishment of the steric hindrance 
involved in the synthesis of a trisubstituted quanidine 

30 by reaction of substitu~ed amines with substituted 
cyanamides. More specifically, also within the invention 
is a process for the preparation of a tri-substituted 
quanidine which comprises reacting a mono-substituted 
cyanamide with a di-substituted amine. 

-- ---.------------
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In a preferred elll.bodiment 0£ this non-cat~lytic 
process, the •ono-sub5tituted cyanamide is Rt 

N-CN 
IV 

s and the di-substituted amine is R2-NH-R3 in whi~h R1 is a 
c1-c8 alkyl group, a c3-c12 cycloa1kyl group, a c2-c8 
alkenyl qroup, a c 2-c9 alkynyl g.roup, a c 6 -C14 aryl group, 
a c6-c14 aryl group with an aromatic moiety substituted by 
OH, halogen, c 1 -c5 alkoxy, azido, amino, cyano, or nitro, 

10 a c11-c19 aralkyl. or alkaryl 9rcup, a c11-c18 aral.kyl or 
alkaryl group with an aromatic moiety substituted by OH, 
haio9en, c1-c5 alXo~, aziao, amino, cyano, or nitrg, a 
c4-c19 heteroaromatic qroup, or a c4-c18 heteroaromatic 
qroup with an aromatic moiety substituted by OH, halogen, 

is c 1-c5 alkoxy, azido, amine, cyano, or nitro; and each 

R2 and R3 independent1y is a c 1-c8 alkyl 9roup, a C3-C12 
cyoloalkyl group, a c2-c8 alkenyl group, a c2-c8 alkynyl 
9roup, a c 6-c14 aryl 9ro~p, a c 6-c14 aryl qroup with an 
aromatic moiety substituted by OH, haloqen, c1-c5 alkoxy, 

20 a.J:ido, amino, cyano, or nitro, a c 11-c18 aralkyl er 
alkaryl qraup, a c11-c18 aralkyl or alka..ryl group with an 
aromatic moiety substituted by OH, halogen, c1-c5 alkoxy, 
azido, amino, cyano, or nit~o, a C4-c18 heteroaromatic 
qroup, or a c4-c18 heteroaromatic group with an aromatic 

25 moiety substituted by OH, halo~en, c1-c5 alkoxy, azido, 
amino, cyano, or nitro, or R2 and R3 , together with the 
nitrogen attached therato, form a c4-c18 heterocyclic 
group. 

Zt is further pref erred that a1 is a c 6-c14 aryl 
30 group, a c6-ci4 aryl group with an aromatic moiety 

substituted by OH, halogen, c1-c5 alko~y, azido, amino, 
cyano, or nitre, a cl1-c18 aralkyl or alkaryl group, a 
c 11-c18 aralkyl ar aikaryl group with an aromatic moiety 
substituted by OH, halogen, c1-c5 alkoxy, azido, amino, 

JS cyano, or nitre, a c 4-c18 heteroarom~tic ~oup, Qr a c 4-

c18 heteroaromatic qrcup with an aromatic moiety 

--------·-----
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substituted by OH, halogen, c 1-c5 alkaxy, azido, a•inc, 
eyano, or nitre, and each R2 and R3 ihdependently is a c 1-

c8 alkyl qrcup, a c3-c12 eycloalkyl qroup, a c2-c8 alkenyl 
qroup, a c2-c8 aikynyl 9rcup, a c 6-c14 aryl 9raup, a c6-c14 

5 a:ryl group with an aromatic moiety substit~ted by OH, 
haloqen, c 1-c5 a1koxy, azido, a~ino, cyanc, or nitre, a 
C11-c18 aralkyl er alkaryl group, or a c 11-c18 aralkyl or 
alkaryl 9roup with an aromatic mQiety sUJ:>stituted by OB, 
halogen, c1·c5 alkoxy, azido, amino, eyano, or nitro. 

10 A particularly preferred embodiment of this non-
catalytic process is one in which the manasubstituted 
cyanamide is N-(1-naphthyl) cyanamide and the 
disubstituted amine is N-methyl-J-ethyl aniline. 

It is pref erred that the above-described synthetic 
15 processes, both catalytic and non-catalytic, be performed 

by refluxing in a hoilinq solvent, such as toluene or 
chlorobenzene. Also note that the ammonia or sutistituted 
amine can be either in its salt form or free base. Salt 
form, e.q., hydrochloride, is preferred. 

20 The term "Lewis acid catalyst" refers to an acid 
that is an el~ctron-pair acceptor accardinq to the Lewis 
definition. common1y used Lewis acid catalysts include 
boron trichloride BC13 ; aluminum chloride A1Cl3 ; titanium 
tetrachloride TiC14 ; boron trifluoride BF3 ; tin 

25 tetrachloride sncl4 ; and zinc diehloride zncl2 • Other 
examp1es are boron tri~romide BBr3 , a1um.inum tribromide 
A1Br3 , ferric chloride Fecl3 , qalliu• trich1oride Gac13• 
antimony tri~romide SbBr3 , antimony pentaehloride s~ci5 , 

antimony pentafluoride SbF5 , mercuric chloride Hqcl2 • 
30 triphenyl-10-chloride, triphenyi aluminum, and triphenyl 

borate. AlCl 3 is most prefarred. See Orqanic Synthesis, 
Coll. Val. IV, pp. 769-771 and Oxley, P. et ai. J. Chem. 
Soc., Landen, PP• lll0-1116, Part Ir (1947), bath of 
which are incorporated herein by reference • 

. /·---·~-----------.. -----. _ _. __ 
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Typical alkyl 9roups are, for example, methyl, 
ethyl, prcpyl, isopropyl, butyl, isobutyl, tert-butyl, 
hexyl. heptyl and octyl. 

Typical cycloalkyl 9roups are cyclopropyl, 
5 cyciopentyl, cyclohexyl, cyclcheptyl, l, 4-methylene­

cyclohexyl, ada~antyl, nQradamantyl, norbornyl, 
isobornyl, cyclopentylmethyl, cyclohexylmethyl, 1- or 2-
cyclchexylethyl and 1-, 2- or 3-cyclohexylpropyl. 

Typically, alkenyl groups include allyl, 2-
10 butenyl, 2-pentenyl and 2-hexenyl groups. 

Typical alkynyl qroups are 2-butynyl, 2-pentynyl 
and :z-hexynyL 

Typically, aryl, alkaryl and aralkyl groups and 
substitution ~roups thereof include ben%yl, phenyl, l-

15 naphthyl, 2-naphthyl, biphenyl, ?henanthryl, 3-
acenaphthenyl, 5-acenaphthenyl, anthracyl, 1- and 2-
phenylethyl, l-, l-, or 3-phenylprapyl, o-, m-, or p­
tolyl, m,m'-dimethyl-phenyl, o-, m-, or p-ethylphenyl, 
m,m'-diethylphenyl, m-methyl-m'-ethylphenyl, o-

20 propylphenyl, and a-isopropylphenyl. o or m- iodoph~nyl, 

o, m or p- isopropyl ph~nyl, o or M- methorylphenyl, o or 
m- trifluoromethyl phenyl, 4-fluaro-l-ethyl phenyl, 3-
nitrophenyl, 4-fluoro-J-nitrophenyl, 3-azido phenyl, 4-
bramo-3-ethyl phenyl, 6-methol()'-3-ethyl phenyl, 4-fluoro-

25 3-methyl phenyl, 4-bromo-3-mathyl phenyl, 4-fluoro-3-
trifluoromethyl phenyl, 4-fluoro-J-ethyl phenyl, 4-
fluoronaphthyl, 7-fluoronaphthyl, 4-•ethoxy naphthyl, 4-
hydroxy naphthyl and 2-fluoronaphthyl. 

Typically, heteroaromatic 9roups and substitution 
30 qroups thereof include pyridyl, pyridazinyl, pyrazinyl, 

pyrimidyl, furyl, pyrrolyl, thienyl, thia201y1, oxazolyl, 
imidazolyl, indolyl, s-cownarinyl, 5-quincliny1, s­
quinolinyl, 5-isoquinolinyl, benzofuranyl, =•n~thia~olyl 
groups, piperidinyl, piperazinyl, 4-pheny1 piperidinyi, 

35 phenyl piperizinyl and their substituted derivatives. 

---· ------
1\iriiii 
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Typical substituents on the aromatic rinq of the 

above-mentioned aryl, alkaryl, aralkyl and heteroaromatic 
groups include OH, halogen (e.g., I, Br, Cl, or F), 
alkoxy (e.g., methoxy or ethoxy), amino, cyano, azido and 

s nitro. 
The heterocyclic qroups recited herein refer 

specifically to nitrogen-containin9 rinq structures. In 

addition to same of the heteroaromatic 9roups listed 
above (e.g., indclyl), they typically include pyrrclidyi, 

10 piperidyl, 1,2,3,4-tetrahydroquinolinyl, and carbazolyl 

groups. 
The abcva-described processes, both cati'olytic and 

non-catalytic, cause a dramatic increase in yield and 
facilitate product isolation and purification. In 

15 particular, the catalytic synthetic process involves use 
ot rather inexpensive catalysts and is t.hus commercially 
attractive. More importantly, the method of t:hA 

invention enables one to synthesize tri- and tetra­
substi tuted quanidines employinq otherwise ina~tive 

2 O heteroaromatic amines. 

Other features and advantages of the invention 
will be apparent from the followinq detailed deseription. 
and from the claims. 
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DESCRJPTION OF THE PREFERRED EMBODIMENTS 

A catalvtic Process for Preparing Substituted Guanidines 

The catalytic method fQr preparing tri- and tetra­

substi tuted quanidines is represented in the following 

5 schellle: 

10 cat:.alvst 

R2 + 
Rl-N-C=N-A1Cl.3 

R2 
R1-N=C=N-AlC13 

+ 

R3-NHR4•HCl i, Jil2 i,t3 
-------~ ,N...._ 1N (l::::C:) 

Rl II 'R4 
NH·HCl 

15 In Reaction (II) , each R1 and R2 independently is 
alkyl, cycloalkyl, alkenyl, alkynyl, aryl. aralkyl or 
a1karyl, or heteroaromatic, and each R3 and R4 

independently is ff, alkyl, cycloalkyl, alkenyl, alkynyl, 
ary1, aralkyl er alkaryl, or hetercarcmatic qraup. 

20 Preferably 1 the cyanamide derivative • and the 
ammonia/amine derivative ~ (as a hydrochloride salt) are 

employea in the ratio of 0.9 mole equivalent of base per 
cyanamide group, and one mole equivalen~ of aluminum 
chloride (Alc13) is added to the mixture. A convenient 

25 method for separation of the desired quanidine 
hydrochloride consists of column chromatography on a 
silica gel column by elution with 5-25~ methanol in ethyl 

acetate. The chrcmatoqraphic method of separation can be 
substituted by carefully decomposing the product-catalyst 

30 complex with water, liberati"q the free guanidine ~ase 
from the reaction mixture by excess sodium hydroxide 
followed by extraction in chloroform and isolation cf the 
product as a free base. 

Various methods are available for the synthesis of 
35 the intermediate cyanamide derivative ~- The cyanamide 

derivative ! can be conveniently synthesized from the 

---
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correspondinq amine by treatment with cyanogen bromide 
(BrCN) in dry ethereal solution and subsequent ~lkylation 
wi~h alkyl halide/sodiwu hyaride in dry tetrahydrofuran 

(THF) as shown in the following reaction: 

1) BrCN R2 

Rl-NH2 
\ 

N-CN t t?:r l 
2) NaH, it2x -'i R 

A. 

!n Reac:ticn (IIJ:) I X stands for haloql!!!n. 

The amine hydrochloride ~ can be prepared from 
commercially available amines by treatment with excess of 

anhydrous HCl in ether. 
Provided below is a general procedure for the 

15 synthesis of di- ar tri-substituted guanidines in the 
presence of a Lewis acid catalyst. To a stirred solution 
of the appropriate ~mine hydroch1oride (9 mmol) and N­
disubsti tuted cyanamide (10 mmol) in 10-15 ml 
ehlorobenzene under nitrogen at room temperature is 

20 carefully added a total of 10 mmol anhydrous nluminum 
chloride over a period of o.s hr. A water cooled reflux 

condenser is then attached and the mixture is heated to 
reflux with vigorous stirring for 20-24 hrs. The 
contents are cooled to rcom temperature, diluted with 

25 approximately 20 ml absolute ethanol and the resultinq 
so1ution is then concentrated in vacug. The concentrated 
product mixture is chromatcqraphed en a flash column 
{Silica gel: 60-200 mesh., SOx w/w) by gradient elution 

with s-2si MeOH in ethyl acetate. Analytically pure 
30 Froduc~ is obtained by takinq the chrcmat~qraphed 

material in hot ethano1, stirring it. with decolorizing 
charcoal (0.5 hr) and then filterinq tnrouqh celite, 
fol1owed ~y concentraticn and recrystallization from 
ethanol/ether or ethanol/ethyl acetate. 

This Sheet Has Been Replaced 
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The syntheses of various tri- and tetra-
suhsti ~u~ad 9uanidines by the above-desc~ibed procedure 
are suwnarizad in Table l. with detailed analytical data 
set forth in Examples 1-7. respectively. Note that the 

5 yields ot 9uanidines reported in Table 1 are not 
necessarily the hiqhest obtainable. i.e. not optimized, 
since the systematic examination of the effect or 
reaction conditions on the yield of guanidine was made 
on1y in a few cases. In Examples 6 and 9~ a modified 

10 process was used. code names of the supstituted 
<;uanidines prepared are provided in both Table l and 
Examples 1-e. 

A Non-catalytic Proee~s for Preparing Substituted 
Guanidines 

15 As discussed above, the reaction of a 
monosubstituted amine and a disubstitute~ cyanamide to 
produce a trisubstituted cyanamide can be a very low 
yield synthesis due· to the steric hindrance from a 
substituent of the cyanamide reactant. our resea~c~ 

20 efforts in this area have indicated that the reaction of 
a monosubstituted cyanamide and a disubstituted amine 
hydrochloride results in a much higher yield, as compared 
to that between a monosubstituted amine hydrochloride and 
a disubs~i~uted cyanamide, since in the fooner mcde the 

25 nucleophilic secondary amine can easily approach the 
relatively unhinQered secondary cyanamide. 

This "reverse" reaction pathway offers 
considerable improvement over previously utilized methods 
not only in terms of yield, but ~iso as regards to the 

30 ease of isolation a"d purification, since complete 
convarsicn to a sin9le desired product eliminates the 
need f o?:" sGpal:."ation of the unr.-aacte.d startinq materials 
from the product. 

---·-··------ -- •.. ________ _ 
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Tab .. I 

Stanlftf 
Cyanamid• 

NO-N.__ 
Ml . 

g-~CN Mii 

NO-N.__ 

NO·t<:t_ 

g-z:CN 
N;-~:--o .... 

NO-~ 

Praduet M. P. 

H 
N' HC1 

H I g-0rQ_ 
Ma coo-251 SA 

225•c 

H 
N ·HO 

g-~rQ_ l2S-C 
"1 Ma 

CD1>-2Sl6A 

H 
N•IC 

H I g-N_lrQ_ 
Mii CDD-2.517 A 

14s·c 
(d6C) 

H 
N•ICI 

g-irq_ 220•c 
Me 

CDD-2Sl8A 

H 
H • tt:::I 

s~~ 
Me CDD-251~A 

H 
N•..a 

H • g-N,lr-0 
Mt CDD-2S20A 

H 
N•HC 

_9-rr'-'f"D Ma ,.. .. 
CDD-252.lJi 
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Examples 10 demons~rates that reaction of 1-

naphthyl cyana~ide with N-methyl-3-ethyl aniline 

hydrochloride in ehlorobenzene affords a near 

quantitative yield cf CD0-2515A • 

5 (81% yield after purification). Examples ll-15 snow how 

guanidine derivatives with a halophenyl or alkcxyphenyl 

substituent can be prepared following a protocol similar 

to that set forth in Example 10. 

Note that the non-catalytic process for preparin9 

10 substituted guanidines from various r~actants as shown in 

Examples ll-15 or analogs or homoloqs ther~or is also 

within the invention. For example, the substituent: of 

the mono-substituted cyanamide can be a C6 -C!a aromatic 

9roup, and cne substituent of the di-substituted a~ine 

15 can be a c 1 -c5 alkyl group and the other can be a c 6-c12 
aromatic qroup substituted by a haioqen or by a Ci-Cs 

alkoxy qroup. 

Without further elaboration, it is believed that 

one skilled in the art can, using the preQedinq 

20 description, utili2e the present invention to its fullest 

extent. The following specific embcdiroents are, 

therefore, to be construed ae ~erely illustrative, and 

net limitative of the remainder of the disclosure in any 

way whatsoever. 

25 EXAMPLE 1 -- 8ynt'b.esi~ af H-(1-naphthy1J-1f'-(3-

e~hy1phenyl)-H'-methyl 9\l~ni4ine·EC1 (CJ)D-25~5A) 

N-(1-naphthyl)-N'-(3-ethylphenyl)-N'-methyl 

guanidinc·HCl was prepared from N-(1-naphthyl) amine•HCl 

and N-methyl, N•(J-ethylphenyl) cyanamide following tbe 

30 general catalytic process describ@d above. Analytical 

data for the quanidina hydrochloric~ product are as 

follows: 
Recrystallized from absolute ethanol/ethyl 

acetate; white solid: m.p. 225DC; TLC R1= 0.2 [solvent 

---··----- --·-·-----·--------
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MeOH:EtOAc li4l; 1H NMR (JOO MHZ, CD30D) & 7.96-9.00 (~, 

J, Ar-H), 7.Jl-7.67(m, S, Ar-H); 3.56(s, l, N-CH3 ), 2.70-

2.77 (q, J = 7.5HZ, 2, CH2, i.2s-1.JO {t, j = 7.SHz, J, 

CH3); MS (El): m/e JOJ (M+ for free base); Anal. 

5 (C20H21N3•HCl) Calcd (%): c 70.6B, H 6.53, N 12.36. Found 

('): C 70.41, H 6.40, N 12.23. 

EXAMPLE 2 -- Sypthesis of N-(1-naphtb71)-H'-(3-
ethy1phenyl)-N' ,H-4iaethyl guani4ine•KC1 (CDD-2S16A) 

N-(1-naphthyl)-N'-(3-ethylphenyl)-N',N-dimethyl 

10 quanidine·HCl was prepared frQlll N-methyl, N-(3-

athylphenyl) amine•HCl and N-methyl, N-(l-naphthyl) 
cyanamide following th~ general catalytic process 

described above. Analytiaal data for the 9uanidine 

hydrochloride product are as follows: 
15 Recrystallized frQ~ ab~olute ethanol/ether; white 

soiid: m.p. 12s•c: 1H NMR (300 MHZ, CD30D) 6 7.11-8.15 (m, 
~1, Ar-H), 3.57 (£, J,N'-CH3), 3.40 (S, 3, H-CH3), 2.89 

(br s, 1, NH), 2.61-2.6S (q, J = 7.5Hz, 2, CH2), 1.19-

1.24 (t, J = 7.5Hz, 3, CH3); MS (El); m/e 317 CM+ for free 

20 base); Anal. (C21H23N3•HC1) Calcd (t): C 71.27, H 6.84, N 
11.87. Found (%): c 71.42, ff ,_,,g N 12.00. 

SXAMPLB 3 -- synthesis of H-(e-quinolinyl)•H'-(3• 
ethylphenyl)-N'-mathyl quani4ine·KQ1 (cttn-Z5~7A) 

N-CS-quinolinyl)-N'-(3-ethylphenyl)-N'-methyl 

25 quanidine·HCl was prepared from N-(8-quinolinyl) 
amine·HCl and N-methyl, N-(3-e1:.hylphenyl) cyanamide 
following the general catalyti~ process described above. 

Analytical data for the quanidine hydrochloride product 
are as fallows: 

lO Recrystallized from absolute ethanol/ether 
a~etate; white solid: m.p. 145 9 C (dee}; lH NMR (loo MHz, 

C030D) o 8.98-8.99 (d, J = 3HZ, 1, Ar-H), 8.50-8.52 (d, J 

~ 8Hz, l, Ar-H), 7.97-7.99 (d, J = 8Hz, l, Ar-H), 7.J4-

'l1iis s~1 ~:!ken-- --------~-
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7.78 (m, 7, Ar-H), 3.57 (s, 3, N'•CH3), l.~4-2.72 (q, J = 
7.SHz, 2, CH2), 1.20-1.25 (t, J = 7.SHz, 3, CH3); MS 

(El); m/e 304 (M+ for free base); Anal. (C19H20N4·HC1) 

Calcd (%): c 66.95, H 6.21, N ll.82. Found(%): c 67.21, 

S H ti.28, N 11.66. 

EXAMPLE 4 -- synthesis of H-(S-isoquinolinyl)-N'•(3• 

ethylphenyl)-N'-methyl quanidine·HCl (CDD-2518AJ 

N-(5-isoquinolinyl)-N'-(3-ethylphenyl)-N'-methyl 

guanidine•HCl was prepared frcm N-(5-isoquinolinyl) 

10 amine•HCl and N-methyl, N-(3-ethylphenyl) cyanamide 

following the general catalytic process described above. 

Analytical data for the 9uanidine hydrochloride product 

are as follows: 

Recrystalli~ed from absolu~e ethanol/ether 

15 acetate; Brown solid: m.p. 22o•c; 1H NMR (300 MHz, C0300) 

G 9.92 (s, l, Ar-H), 8.72 (s. l, ~-H), 8.57-8.60 (m, 2, 

Ar-H), 8.27-8.30 (d, J - 7Hz, l, Ar-H), 8.09-7.14 (t, J = 
7Hz, 1, Ar•H), 7.42-7.46 (m, 2, Ar-H), 7.J0-8.32 (d, j = 
7Hz, l, Ar-H), J.60 (s, J, N'-CH3 ), 2.69-2.76 (q, J m 

20 7.SHz, 2, CH2 ), i.35-1.30 (t, 3 = 7.SHz. 3, CH3); MS (E1); 

m/e 304 (~ for free base) • 

EXAMPLE 5 ·- N-(1-naphthyi)-B'-(2-pyridyl)-H-methy1 

quanidine·HC1 (CDD-Z5~9A) 

N-(1-naphthyl)·N'-(2-pyridyl)-N-metbyl 

25 9uanidine·BCl was prepared from N-{2-pyridyl) amine·HCl 

and N-(i-naphthyl)-N-methyl cyanamide followin9 tha 

general catalytic process desc~ibed above. Analytical 

data for the guanidine hydrochloride product are as 

follows: 
30 Recrystallized from absolute ethanol/ether 

acetate; white solid: m.p. 179°C; 1H NMR. (JOO MHz, CD300} 

& S.33-8.40 (m, l, Ar-H), 8.06-8.14 (•, 2, Ar-H), 7.86-

7.93 (m, l, Ar-H), 7.62-7.70 (m~, 5, Ar-H), 7.20-7-30 (br 

--·-------·-------- - -
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s, l, Ar-H, 3.62-3.68 (br s, 3, N-CH3 ); MS (El); m/e 276 

(M+ for free base). 

EXAMPLE fi -- synthesis of R-(1-naphthyl>•N'-benzyl-N'­

methyl guanidine·BCl (CDD-2S2DA) 

N-(1-naph~hyl)-N'-(benzyl}-N'-methyl guanidine·HCl 

~as prepared from N-(l-naphthyl) amine·HCl and N-methyl, 

N-banzyl cyana~ide follawing the ·9enerai catalytic 

process described above. Analytical data for the 

guanidine hydrochloride produ~t are as follows: 

10 Recrystallized from absolute ethanol/ether; white 

solid: m.p. 176 6 C; 1H NMR (3oo MHz, co30D) 8 s.oo-a.os (d, 

~ = 8Hz, l, Ar-H), 7.77-7.84 (d, J = 8Hz, l, Ar-H), 7.35-

7.65 (m, 10, Ar-H); 4.85 (s, ~, benzyl), 3.25 (s, J, N'­

CH3); MS (El); m/e 299 (M+ for free base). 

15 B~LB 7 -- N•(3-ethyipbenyl)-N'·(~anzyl)-N,•'-4imathyl 

guani4ine•KC1 (CJ:tD-2521.AJ 

N-(3-ethylphenyl)-N'-(benzyl)-N,N'-dimethyl 

quanidine·HCl was prepared from ff-methyl, N-benzyl 

amine·HCl and N-methyl, N-benzyl cyanamide fo11owinq the 

20 general catalytic process described above. Analytical 

data for the guanidine hydrochloride product are as 

follows: 

Recrystallized from absolute ethanol/ether; white 

solid; ~.p. iao 0 c (dee); 1H NMR (JOO MHz, co30D) o 7.oo-
25 7.46 (m, 8, Ar•H); 4.40 (s, 2, ben~yl), J.45 (s, 3, N­

CH3). 2.67 (s, 3, N'-CH3), 2.56-2.63 (q, J = 7.SHz, 2, 

CH2), l.l8-lw23 (t, J = 7.5Hz, J, CH3); MS (El); m/e 2Sl 

(M+ for free ba$e). 

EXAMPLE 8 -- syntnesis gf H-(1•naphthyl)-N'-(l• 

30 etbylphenyl)-N'-~athyl guani4ine (cnD-2515~) 

N-(1-naphthyl)-N'-{3-et:hylphenyl)-N'-methyl 

guanidine·HC1 was also prepared from N-(1-naphthyl) 

.. ·-·-----···-·····--····---------- -- ·--
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amine·HCl and N-methyl, N-{3-ethylphenyl) cyanamide by 
the procedure set forth below. Note that in this example 
the aluminum chloride catalyst was provided in a sinqle 
addition. as eompared with the batchwise addition in 

s Example l. 
To a stirred solution of 6.346 g (39.66 mmol) N­

methyl, N-(3-ethylphenyl) cyanamide in 120 ml 
chlorobenzene at rccm temperature under argon atmosphere 
was quickly added 5.817 q (43.63 mmol) anhydrous AlC13 

10 (production of fumes with color chan9e from clear orange 
to red-blaek slurry). Note that it may be more 
convenient to do the reverse addition: i.e., weigh the 
A1Cl 3 first and then to this, add a solution of the 
cyanamide in chlorobenzene. After stir•in9 for 5 min, 

15 1.120 q (39.66 nunol) of freshly pre~ared 
naphthylamine•HCl was added and the reaction mixture was 
heated to reflux on an oil bath for io hr. A water 
cooied condenser was used with the oil bath temperature 
bei~q kept at around iso•c and argon atmosphere beinq 

20 maintained throughout the experiment. The mixture was 
then allowed to C:Clcl to room. t~mperature. 'l'LC of the 
reaction mixture at this poi~t showed complete 
disappearance of the cyanamide and only a very faint spot 
correspondin9 to the amine. 

25 Approximately 50 ml ethanQl was then added to 
reaction mixture and the resulting solution was 
concentrated on Rotavapor. Ethanol was added to 
facilitate the removal of chlorobenzene by forming a 
lower boiling azeotropic Mixture. The concentrated 

JO prcduct mixture was chromatographed on a flash column 
(silica qel: 60-200 mesh, SOX wJw: eiuent: initially 100' 
EtOAc followed by 15-20% MeOH in EtOAo; the desired 
product coming out cf the column had a pinkish color). 
It is pref erred that any leftover chlorobenzene and 

35 nonpolar impurities be removed by ~lash column usin9 100% 

----­·----- ---------
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e~byl acetate. This 9rcat1y· facilitates the isolation of 
essentially pure product at a later staqe by elution with 

methanol/ethyl acetate, since the subsequent step of 
recrystallization is much easier to perfornl on this 

5 chromatographed material. All the fractions containinq 
the desired product were combined and concentrated under 
reduced pressure to afford 12.3 9 (91.6%) of a pinkish 
sticky solid. The chromatoqraphed material, which was 
shown to b~ ~ractically pure by 1H NMR analysis, was 

10 taken up in hot ethancl (50-60 ml), treated with 
decolorizing charcoal (O.S 9} and filte~ed through 
Celite. The filtrate was concentrated down to an oil and 
then recrystallized by slow diffusion of ether (an 
EtOH/EtOAc combination also worked in some oases) to 

15 furnish white-colorless crystals. Yield: 10.8 9 (80.2%). 
Analytical data for the quanidine hydrochloride 

product are as follo~s: 
m.p. 221ac (a sacond recrystallization improved 

the m.p. to 225°C); MS (E1): m/e 303.25. 
20 Anal. (C20H21N3·HCl} Calcd {%): c 70.68, H 6.53, N 

12.J6. Found (%): c 70.67, H E.49, N 12.36. 

EXAJGLE 9 -- Synthesis of N-<5-q'linolinyl)•H'-(3-
etby1phenyl)-H'-methyl quanidine•HCi 

N-CS-quinolinyl)-N'-(3-ethylphenyl)-N'-methyl 
25 guanidine•HCl was prepared from s-amino quincline•CHl and 

N-methyl, N-(3-ethylphenyl) cyanamide with aluMinum 
chloride catalyst ~y refluxin9 in chlorobenzena for s hr. 
Th~ work-up gf the reaction was similar to the one 
descri~ed in Example s. 

30 Recrystallized from ab5olute ethanol/ether, yellow 
soiid~ m.p. 238 9 C; MS (El) m/e 304 (M~ for free b~sc). 

E%JUGILE 10 -- synthesis o~ H-(1-uaphthy1)-N'-(3-
etbylphenyiJ-w•-aethy1 CJlU'~idine (CDD-Z5~5A) 

--------------
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A. Procedure for the preparation of N-methyl-3-ethyl 

aniline 
Step 1: 

hydrochloride 

Formation of N-(3~ethyl-phenyl) formamide 
A mixture of 36.4 9 (300 mnol) 3-ethyl aniline and 

5 19.5 ml (420 mmol) of formic acid (95-97%) was heated at 

100-1os•c for a period of 2.s hr. Afte~ coolinq to 
ambient temperature, the reaction mixture was di1uted 
with 200 ml of dichloromethane and then washed 

successively with saturated s~dium bicarbonate and brine. 

lO The or9anic layer was dried over Na2 so4 and concentrated 

in vacuo to afford 42.2 g {95' yield) of the crude 

formamide, which could be used as such in the next step. 
step 2! Reduc~ion of N-(J-ethylphenyl) farmamide to H-

methyl-3-ethylaniline 
15 The f ormamide obtained in the above step was 

dis$clved in 250 ml anhyarous te'C.rahydrofuran (THF) under 
nitrogen atmosphere in a 3-necked flask fitted with a 
mechanical stirrer. Aftar cooling the flask in ice-bath, 

a totai of 13.6 q (340 nunol, 1.2 mole equivalent) of 
20 lithium aluminum hydride (95') was added in a hatchwise 

fashion to the formamide over a period of 40 min to avoid 

an exothermic reacticn. After completion cf the addition 

the reaction was allowed to stir at ambient temperature 

overni9ht over a period of 12 hr. The excess hydride was 

35 then careful1y destrcyad by slow addition of a saturated 

solution of Na2so4 tc the cooled reaction mixture 
accompanied by vi9orous stirrinq. The resultant white 

solid was filtered off, washed with TH~ and the combined 

filtrate was concentrated to afford a crude liquid, whi~h 

30 was distilled under reduced pressure (usinq short-path 
distillation) to afford 32.2 9 (84% yield) of N-methyl-3-

ethyl aniline as a colorless liquid. 

s~ep 3; Preparation or N-~ethyl-3-ethyl aniline· 

hydrochloride 
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The N-methyl-3-ethyl aniline obtained in the 

previous step was dissolved in 250 ml anhydrous ethar and 

to this was added (by annulation} about 400 ml of HCl 

(1.0 M solution in ether) at ambient temperature. The 

s resultant whit~ precipitate was filtered through a 

Buchner funnel. washed with ether, and dried to afford 

39.0 g (95% yield, 76% overall in 3 steps from 3-ethyl 

aniiine) af a white solid. 
s. Erocedure for the preparation of 1-naphthyl cyanamide: 

10 To 40 q (280 mmol) 1-naphthylamine dissolved in 

ether at r.t. was added by cannulation a solution of 35 

ml (175 mmol) BrCN in CH3CN while stirred (mechanical 

stirring preferred) and cooled with cold water. Note 

that this was an exothermic re~~tion. A crystalline 

15 precipitate of amine·HBr was fonned rapid1y. After 23 

hours, the precipitate was filtered off with suction and 

washed with generous amounts of ethyl acetate to recovQr 

30.1 g (134 m~ol) of the naphthyl~mine·HBr. The filtrate 

was concentrated on Rotavapor to leave 25.l 9 of purple 

20 colored solid of the crude cyanamide, whose TLC (eluent; 

25% ethyl acetate in hexanes) showed the presence of 

minor amounts of amine or amine·HBr. This was 

redissolved in ethyl acetate and washed successively with 

5% (v/v) cold aq. HCl, water and brine. Drying the 

25 orqanic layer over anhydrous Na2so4 and sclvent re~oval in 

vacuo furnished 22.0 g (136 mmol, 97.it yield based on 

the theoretical yield of 140 lDil\Ol) of practically pure l­

naphthyl cyan~mide as a pink solid which could be used as 

such in the subsequent step. 
30 ~he naphthylcyanamide was puri~ied for analytical 

purposes by recrysta11ization !rom warm ch1oroform/cold 

hexanes. More specifically, J.O g of the 

naphthylcyana~i~e was dissolved in warltl chloroform and to 

this was added hexanes dropwise with stirring to obtain a 

JS milky solution. The milky solution was cooled further to 
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obtain the ~aphthylcyanamide as a pinkish-white solid, 
which was isoiated by suction filtration (2.3 g). 
Alternatively, the crude naphthylcyanamide was 
recrystallized by the following procedure: i.o g of crude 

s naphthylcyanamide was dissolved in about 3 ml of warm 
methanol and to this was added water dropwise till a 
milky solution was obtained; the milky solution was left 
overnight and then filtered and dried to obtain 0.85 q of 

the naphthylcyanamide as mcst1y white solid. 
10 c. ~rocedure for the preparation of CDD-2515A 

A mixture of 20.0 q (119 mmol) 1-naphthyl 
cyanamide and 19.4 q (113 mmol) amine·HCl thus prepared 
was heated in 100 mi chiorobenzene to reflux (oil bath 

temp. 140°C) for 25 hr. {Magnetic stir bar wa$ used for 
15 stirrinq, clthouqh mechanica1 stirring is preferred to 

decrease the reaction ti~e.) At this juncture, TLC 
shewed complete conversion of the cyanamide with ~inor 

amount of amin••HCl. After cooling to ambient 

temperature, excess ether was added to the reaction 
20 mixture which resulted in precipitation of a dark pink 

solid. This was filtered through a Buchner funnel and 
washed several ti~es with ethyl acetate in order to 
re~ove colore impurities. 

The residue was taken up in boilinq ethanol, 
25 treated with Norit (decolorizin9 charcoal) for o.s hr and 

then filtered thrcuqh a medium porosity fiiter funnel. 
The filtrate was concentrnted to obtain a solid which on 
recrystallization from ethanol/ethyl acetate afrordeQ 
27.9 g (72.7%, first crop) of white solid with a pinki~h 

30 tinge. con~entration of the mother liquor ga~e 3.i 9 
(8.1%, second crop) cf additional CDD-2515A as a pinkish• 

white solid. Total yield Jl.O g (80.8%). 
Analytical data for the ~uanidine hydrochloride 

product are as fol1ows: 

-­___ ,___________ !aced 
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Anal. (C20H21N3·HCl) Calcd (%); C 70.68; H 6.53; N 

12.36. Found: c 70.64; H 6.JO; N 12.36 (first crop); C 

70.49; H, 6.79; N, 12.46 (second crop)T 

EXAMPLE 11 -· Synthesis Of N-(1-naphthyl)-H'-(3-

5 cblorophenyl>-N'-methyl guanidiua·KCl 

N-(l-Naphthyl)-N'-(J-chlorophenyl)-N'-methyl 

9uanidina·HCl was prepared from l-naphthyl cyanamid~ and 

N-methyl-3-chloro aniline·HCl in 76% yield by refluxing 

in toluene for 4 hr. The work-up of the reaction was 

10 similar to the one described in Example 10.c. 

Recrystallized from absolute ethanol/ether, white 

solid; m.p. l26 9 C; MS (El) m/e 309 (~for free base). 

EXAMPLE 12 -- Synthesis of H•(1-naphthyl)-N'-(l­

f1uoropbenyl)-H'-m6thyl i;ruauidine·BCl 

15 N-(1-naphtbyl)-N'-(l-fluorophenyl)-N'-methyl 

quanidine•HCl was prepared from 1-naphthyl cyanamide and 

N-methyl-3-fluoro aniline·HCl in fi9% yield by reflwcinq 

in toluene for 4 hr. The work-Qp ot the reaction wa5 

similar to the one deseribed in Exa~ple 10.c. 

20 Recrystallized from absolute et:h.anol/ether, white 

solid, m.p. 146°; MS (El) m/e 293 (M+ for free base). 

BXMIPLB 13 -- Synthesis of N•(1-naphthylJ-H'-(3-

~romophanyl)-H'-methyl guanidine•SC1 

N-(l-naphthyl)-N'-(3-bromopheny1)-N'-methyl 

25 9uanidine·HCl was prepared from i-naphthyl cyanamide and 

N-methyl-3-bromo aniline·HCl by the method similar to t:he 

one described in Example 10.C. 

Recrystallized from absolute ethanol/ether, white 

solid, m.p. 162•; MS (El) m/e 354 {M~ fer free base). 

30 E~L2 14 -- sy~~hesis of N-(1-naphthyl)-M'-(l­

iodophenyl)-N'-metbyl quanidine•BCl 
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N-(l-napbthyl)-N'-(J-iodophenyl)-N'-methyl 

guanidine•HCl was prepared from 1-naphthyl cyanamide and 

N-~~thyl-3-iodc aniline·HCl by the method similar to the 

one described in Example io.c. 
5 Recrystallized from absolute ethanol/ether, whita 

solid, m.p. 174°; MS (El) m/e 401 (M+ for free base). 

EleaHPLB 15 -- synthesis of H-(1-naphthy1>-N'-(3-

mathozypbeny1)-R'-•e~byl quanidine·HCl 

N-(1-naphthyl)-N'-(3-metho~yphenyl)-N'-methyl 

10 quanidine·HCl was prepared from l-naphthyl cyanamide and 

N-~ethyl-l-~ethoxy aniline·HC1 by the method similar to 

the one described in Example 10.c. 

l.5 

Recrystallized from absolute ethanol/ether, white 

solid, m.p. 124 6 ; MS (El) m/e 305 (M+ for free base). 

The preceding example$ ~an be repeat.ad with 

similar success by substituting the qeneri~ally or 

specifically described reactants and/or operating 

conditions of this invention for thos~ used in these 

examples. For instance, a lower boilinq solvent, e.q., 

20 toluene, may be used instead of the higher boilinq 

chlorobenzene in both the catalytic process and the no~-

catalytic process for preparing substituted guanidines. 

The time for co•pletion of the reaction varies, e.g., 

froa 2 hours to 24 hours, depending en the reactivity of 

25 the a~ine and the cyanamide used in the reaction. 

From the foreqoinq description, one ski1led in the 

art can easily ascertain the essential chara~teristics of 

rhis inventign, and without departing from the spirit and 

seope thereof, can make various changes and modifications 

-------·------------ --· ---
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of the invention to adapt it to various usa9es and 

conditions. Thus, other em.bodim~nts are aiso within the 

claims. 

What is c1aimed is; 
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Claims 

i. A process fer the preparation of a 

substi~uted quanidine which comprises the step of 

reactinq a substituted cyanamide with ammonia or a 

5 substituted amine in the presence of a Lewis acid 

catalyst. 

2. The process of claim 1, wherein said 

substituted cyanamide is R1 
N-CN 

10 R2 

and said ammonia ar substituted amine is R3-NH-R4 in which 

each R1 and R2 independently is a c 1-c8 a1ltyl 
CJrOUp, a c3-c12 cycloalkyl qroup, a c2-c8 alkenyl group, a 

c 2 -c8 alkynyl group, a c 6-c14 aryl group, a c6-c14 aryl 

15 group ~ith an aromatic moiety substituted by OH, halcqen, 

c 1-c5 alkoxy, azido, amino, cyano, er nitre. a c 11-c18 

aralkyl or alkaryl group, a c 11-c18 aralkyl or aikaryl 

qroup with an aromatic moiety substituted by OH. halogen, 

c1-c5 al.koxy, azido, amino, ~yano, or nitro, a c4-c18 

20 heteroaromatic qroup, or a c4-c18 .hetergaromatic group 

with an aro~atic moiety substituted by OH, halogen, c1-c5 

alkoxy, azido, amino, cyano, or nitro. or R1 and R2, 

together with the nitroqen attached thereto, fcrm a c4-c18 
heterocyclic group; and 

25 each R3 and R4 independently i~ H, a c1-c8 alkyl 

group, a C3-c12 cycloalkyl qrcup, a c2-c8 alJCanyl qroup, a 
c 2-c8 alkyny1 qrgup, a c 6-c14 aryi qroup, a c 6-c14 aryl 

graup with an aromatic moiety substituted by OH, halogen, 

c 1-c5 alkoxy, azido, amino, cyano, or nitro, a c 11-c18 
30 aralkyl or alkaryl group, a c 11-ci8 aralkyl or alXaryl 

group with an aromatic moiety substituted by OH, ha1ogen, 

c 1-c5 alkoxy, azido, amino, cyano, or nitro, a c4-c18 
heteroaromatic 9roup, or a c4-c18 heteroaromatic qroup 

with an aromatic moiety substituted by oa, ha1ogen, c 1-c5 

JS alkoxy, azido, amino, cyano, or nitro, or Rl and R4, 

---------- -------
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together wirh the nitrogen attached thereto, fo~m a C4-C18 
heterocyclic group. 

3. The process of claim 2, wherein at most one 

of R3 and R4 is H. 

5 4. The process g! claim 3, wherein R1 is a c1-c8 

alkyl 9roup. R2 is a c 6-c14 aryl. a c11-c18 aralkyl qroup, 

o~ a c 4-c18 heteroaromatic g•oup, R3 is H or a C1-c8 alkyl 

qroup, and R4 is a c6-c14 aryl qroup. a c11-c18 aralkyl 

9raup, or a c4-c18 heteroaromati~ group. 

10 s. The precess of claim 4, wherein R1 is methyl, 

R2 is benzyl, 3-ethyl-phenyl, 1-naphthyl, or 8• 

coumarinyl, ~3 is H or methyl, and R4 is benzyl, 3-ethyl­

phenyl, l-naphthyl, s-coumarinyl, 2-pyridyl, 5-

quinolinyl, s-quinolinyl, or 5-isoquinolinyl. 

15 6. The pro~ess of olai= s, wherein R1 is methyl, 

R2 is 3-ethyl-phenyl, R3 is methyl, and R4 is i-naphthyl. 

7. The process of claim 1, 2 or l wherein said 

L~wis acid c~taiyst is AlCl3, A1Br3, BF31 SCl3, BBr3, 

TiCl4, SnCl4, ZnCl2· FeCl31 GaCl3, SbF5, SbCls, SbBr3, 

20 Hgcl2, triphenyl-10-chloride, triphenyl aluminum, or 

tripbeny1 ~orate. 

a. The prQcess of claim 7, wherein said Lawis 

acid catalyst is AlCl31 BCl31 BF3, TiCl4, SnCl41 or ZnCl2-

9. Tri* process of claim a, wherein said Lewis 

25 acid catalyst is Alc13• 

10. The proe*ss of clai~ i. 2 er 3 wherein said 

reactinq step is performed ~y refluxing said substituted 

I If lllll llllll lllll lllll ll llll 
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cyanamide, said ammonia or substituted amine and said 

Lawis acid catalys~ in a boilinq solvent. 

11. The process of claim 6, wherein said Lewis 

acid catalyst is AlClJ, AlBr3, BF3, BCl3, BDr3. TiCl41 

5 SnCl4, ZnCl2, FeCl31 GaCl3, SbF51 SbCl3, Sb8r51 HqCl2, 

triphenyl-10-chloride, triphenyl aluminum, or triphenyl 

borate. 

12. The process of claim 11, wherein said Lewis 

acid catalyst is AlCl3, BCl3, BF3, TiCl41 SnCl4, or ZnCl2· 

10 13. The process ot claim. 12, wherein said Lewis 

acid catalyst is AlCl3 • 

14. The process of claim 6, wherein said reactinq 

step is performed by refluxing said substituted 

cyanamide, said amJ11onia or substituted amine and s~id 

15 Lewis acid catalyst in a boiling solvent. 

20 

15. A process for the preparation of a t~i­

substituted quanidine which comprises the step of 

reacting a ~one-substituted cyanamide with a di­

substituted amine. 

16. 

substituted 
The process of claim 

cyanamide is Rl 
N-CN 

H 

15, wherein said mono-

and said di-substituted amine is R2-NH-R3 in which 

45 R1 is a c 1-c9 alkyl qroup, a c3-c12 c:ycloalkyl 

group, a c 2-c8 alkenyl qrcup, a c2-c8 alkynyl qroup, a c 6-

C14 aryl qroup, a c6-c14 aryl group with an aromatic 

moiety $Ubstituted by OH, haloqen, c1 -c5 alkoxy, azidc, 

amino, cyano, or nitre, a c11-c18 aralkyl or alkaryl 

30 qroup, a c 11-c18 aralkyl or alkaryl qroup with an aro~atic 
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moiety subs~ituted by OH, halo9en, C1-c5 alkoxy, a2ido, 

amino, cyano, or nitre, a c 4 -c18 heteroaro:matic: q:roup, or 

a C4-c18 het~roaromatic group with an aromatic moiety 

substituted .by OH, halogen, c 1-c5 alkoxy, azido, amino, 

5 cyano, or nitro; and 

each R2 and R3 independently is a c1-c8 alkyl 
group, a c 3-c12 cyclcalkyl group, a c2-c8 alkenyl 9roup, a 

c2-c8 alkynyl group, a c~-c14 aryl qroup, a c6-c14 aryl 
9roup with an aromatic moiety substituted by OH, haloqen, 

10 Ci-Cs alkoxy, aziQo, amino, cyano. or nitro, a c11-c18 
ar~lkyl or alkaryl 9roup, a c11-c18 aralkyl or alkaryl 

group with an aromatic Moiety substituted by Off, halogen, 

c 1-c5 alkoxy, azido, amine, cyano, or nitro, a c4-c18 

heteroaromatic group, or a c4-c18 hetercaromatic group 

15 with an aromatic moiety sub~tituted by OH, halo9en, c1-c5 

alkoxy, azido, amino, cyano, or nitre, or R2 and R3, 

tcqether wit.h the nitrogen attached 1:.hereto, fcrm a C4-c18 

heterocyclic group. 

17. The process cf claim l,, wherein R1 is a c 6-

20 c 14 aryl group, a c 6-C14 aryl group with an aromatic 

moiety substituted ~y OH, halo9en, c1-c5 alk~xy, azido, 
amino, cyano, or nitre, a c11-c18 aralkyl or alkaryl 

group, a c11-c18 aralkyl or alkaryl 9roup with an aromatic 

moiety substituted by OH, haloqen, Ci-Cs alkoxy, azido, 

25 amino, cyano, or nitro, a c 4 -c18 heteroaromatic group, or 

a C4-C18 heteroaromatic group with an aromatic moiety 

substituted by OH, halo9en, c 1-c5 alkoxy, azido, amino, 

cyano. or nitro, and each ~2 and RJ independently is a c 1 -

c8 alkyl qroup, a c3 -c12 cycloalkyl qroup, a c2-c8 alkenyl 
30 9roup, a c2-c8 alkynyl group, a c 6-c14 Gryl qrcup, a c 6 -c14 

aryl qroup witn an aromatic moiety substituted by OH, 

haloqen, c1-c5 a1koxy, azido, amino, cyano, or nitro, a 

c 11-C18 aral~yl or alkaryl qraup, or a c 11-c18 aralkyl or 
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alkaryl group with an a~omatic moiety substituted by OH. 
halo9an, cl-Cs alkoxy, azido, amine, cyano, or nitre. 

18. ~he process of claim 17, wherein said mono­
substitutea cyanamide is N-(l-naphthyl) cyanamide and 

5 said di-substituted amine is N-methyl, N-(J-ethylphenyl) 
amine. 

l~- The process of claim 15, wherein the 
subst1tuent or said mono-substituted cyanamide is a c6-c18 
aromatic group, and one substituent of said di-

10 substituted a~ine is a c1-c5 alkyl group and the other 
subs~ituent of said di-substituted amine is a C6-c12 
aromatic group substituted by halogen or by c1-c5 alkoxy. 

20. The proc~ss of ~laim 19, wherein the 
substituent of said mono-substituted cyan~mide is a 

15 naphthyl group, and one substituent of said di­
substituted amine is a methyl group and the other 
substituent of said di-~unstituted a~ine is ~ 3-
halophenyl or a J-methoxyphenyl·group. 

21. The pro~ess of claim 15, 16. 17, ie, 19 or 20 
20 wnerein said reacting step is performed by ref1uxin9 said 

substituted cyanaMida and said sUbstituted amine in a 
boiling solvent. 
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