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(57) ABSTRACT 
The present invention relates to novel thiourca derivatives as 
a modulator for vanilloid receptor (VR) and the phar 
maceutical compositions containing the same. As diseases 
associated With the activity of vanilloid receptor, pain acute 
pain, chronic pain, neuropathic pain, post-operative pain, 
migraine, arthralgia, neuropathies, nerve injury, diabetic 
neuropathy, neurodegeneration, neurotic skin disorder, 
stroke, urinary bladder hypersensitiveness, irritable boWel 
syndrome, a respiratory disorder such as asthma or chronic 
obstructive pulmonary disease, irritation of skin, eye or 
mucous membrane, fervescence, stomach-duodenal ulcer, 
in?am- matory boWel disease and in?ammatory diseases can 
be enumerated. The present invention provides a pharma 
ceutical composition for prevention or treatment of these 
diseases. 
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NOVEL THIOUREA DERIVATIVES AND THE 
PHARMACEUTICAL COMPOSITIONS 

CONTAINING THE SAME 

TECHNICAL FIELD 

[0001] The present invention relates to novel thiourea 
derivatives and the pharmaceutical compositions containing 
the same, and particularly, to novel thiourea compounds as 
a modulator for vanilloid receptor (VR) and the pharmaceu 
tical compositions thereof. Here, the modulator means the 
thing that can be bonded to the receptor to act as an 
antagonist or an agonist. 

BACKGROUND ART 

[0002] As diseases associated With the activity of vanilloid 
receptor, pain, acute pain, chronic pain, neuropathic pain, 
post-operative pain, migraine, arttralgia, neuropathies, nerve 
injury, diabetic neuropathy, neurodegeneration, neurotic 
skin disorder, stroke, urinary bladder hypersensitiveness, 
irritable boWel syndrome, a respiratory disorder such as 
asthma or chronic obstructive pulnonary disease, irritation 
of skin, eye or mucous membrane, fervescence, stomach 
duodenal ulcer, in?ammatory boWel disease and in?amma 
tory diseases can be enumerated. The present invention 
provides pharmaceutical compositions for prevention or 
treatment of these diseases. Yet, the diseases described 
above are only for enumeration, not to limit the scope of 
clinical application of vanilloid receptor modulator. 

[0003] Capsaicin (8-methyl-N-vanillyl-6-nonenamide) is 
a main pungent component in hot peppers. Hot peppers have 
been used, for a long time, not only as a spice but also as 
traditional medicine in the treatment of gastric disorders and 
When applied locally, for the relief of pain and in?ammation 
(SZallasi and Blumberg, 1999, Pharm, Rev. 51, ppl59-211). 
Capsaicin has a Wide spectrum of biological actions, and not 
only exhibits effects on the cardiovascular and respiratory 
systems but also induces pain and irritancy on local appli 
cation. Capsaicin, hoWever, after such induction of pain, 
induces desensitiZation, both to capsaicin itself and also to 
other noxious stimuli to make the pain stopped. Based on 
this property, capsaicin and its analogues such as olvanil, 
nuvanil, DA-5018, SDZ-249482, resiniferatoxin are either 
used as analgesic agent, therapeutic agent for incontinentia 
urinae or skin disorder, or under development (riggleWorth 
and Walpole, 1998, Drugs of the Future 23, pp 531-538). 

[0004] Transmissions of mechanical, thermal and chemi 
cal noxious stimuli are mainly occurred by primary afferent 
nerve ?bers of ?ne unmyclinated nerve (C-?ber) and thin 
myclinated nerve (A-?ber), and main reaction site of cap 
saicin and its analog called vanilloid is present at the nerve 
?ber transmitting the noxious stimuli. Capsaicin acts at the 
receptor existing on these neurons to induce potent stimuli 
by causing potent in?oW of mono-and di-valent cations such 
as calcium and sodium, then exhibits potent analgesic effect 
by blocking the nervous ?mction (Wood et al., 1988, J. 
Neurosci, 8, pp3208-3220). Vanilloid receptor (VR-1) has 
been recently cloned and its existence becomes clear(Cate 
rina et al., 1997, Nature 389, pp816-824). It Was clari?ed 
that this receptor transmits not only stimuli by capsaicin 
anlogues(vanilloid) but also various noxious stimuli such as 
proton and thermal stimuli (Tominaga et al., 1998, Neuron 
21, pp531-543). Based on this, it is considered that vanilloid 
receptor ?nctions as a integrative modulator against various 
noxious stimuli and carries out critical role in transmissions 
of pain and noxious stimuli. Recently, knock-out mouse in 
Which gene encoding for vanilloid receptor Was deleted Was 
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prepared (Caterina et al., 2000, Science 288, pp306-313; 
Davis et al., 2000, Nature 405, ppl83-187). Compared to 
normal mice, the mouse Was found out to exhibit much 
reduced reaction to thermal stimuli and thermal pain, While 
exhibiting no difference in general behavior, recon?rming 
the importance of the receptor in transmission of noxious 
signal. HoWever, except proton, no other endogenous ligand, 
not exogenous ligand such as capsaicin, actually involved in 
transmission of noxious stimuli at vanilloid receptor Was 
knoWn. It is considered that leucotriene metabolite repre 
sented by 12-hydroperoxyeicosatetraenoic acid (12-BPETE) 
(HWang et al., 2000, PNAS 11, pp6155-6160) and arachi 
donic aicd derivatives such as anandamide (Zygmunt et al., 
2000, Trends Phannocol. Sci. 21, pp43-44) act as the most 
likely endogenous ligand for the receptor and proton acts as 
a cofactor With receptor-stimulating activity, rather than as a 
direct ligand. 
[0005] As such, a capsaicin-sensitive sensory nerve cell 
and a vanilloid receptor existing in the cell are distributed 
over the entire body and play basic function in transmission 
of noxious stimuli and pain, further act as crucial factor in 
expression of neurogenic in?ammation, thereby to have 
close relation With the cause of neuropathies, nerve injury, 
stroke, asthma, chronic obstructive pulmonary diseases, 
urinary bladder hypersensitiveness, irritable boWel syn 
drome, in?ammatory boWel disease, fervescence, skin dis 
order and in?ammatory disease. Lately, their correlation 
even With neuropathic disease is suggested (WO 99/00125). 
Recently, attention has focused to the role of afferent sensory 
nerve responding to capsaicin in gastrointestinal injury, and 
it Was proposed that the afferent nerve might have a dual 
character that it exhibits protective action against gastric 
damage by improving gastric microcirculation through 
releasing peripheral neuropeptide such as CGRP (calcitonin 
gene-related peptide), While inducing gastric injury by 
stimulating sympathetic nervous system (Ren et al., 2000, 
Dig. Dis. Sci. 45, pp830-836). It is determined that vanilloid 
receptor modulator has very high potential to be used for 
prevention or treatment of the said various diseases by 
modulating the activity of the vanilloid receptor conducting 
such varied functions. 

[0006] As described above, there has been Widely studied 
for clinical application of vainiloid receptor agonist, and it 
is understood that there is a possibility that the agonist 
derived from the present studies Will be developed for 
clinical application. Though it may be, theoretically, antici 
pated that antagonist for this receptor Would exhibit sub 
stantial degree of inhibitory action against pain and neuro 
genic in?ammation, it Was found out that the competitive 
antagonist for this receptor, capsaZepine, almost the only one 
knoWn until noW, failed to exhibit signi?cant analgesic and 
anti-in?ammatory effects (Perkins and Campbell, 1992, Br. 
J. Pharmacol. 107, pp329-333). Therefore, not much 
progress Was made on this ?eld. HoWever, recently, there has 
been a report on signi?cant results for analgesic action of 
capsaZepine in animal studies (KWak et al., 1998, Neurosci. 
86, pp619-626; Santos and calixto, 1997, Neurosci. Lett. 
235, pp73-76), in particular, the inventors of the present 
invention clearly demonstrated through animal studies the 
analgesic and anti-in?anmmatory effects of the strong vanil 
loid receptor antagonists Which Were identi?ed through 
experiments in our laboratory, and based on this, strongly 
suggest the development potential of vanilloid receptor 
antagonist as an analgesic, anti-in?a matory and anti-ulcer 
ous agent. Yet, though the vanilloid receptor antagonist or 
agonist derived from the present studies Will mainly act 
based on the antagonistic or agonistic activity of itself, even 
a possibility that it could exhibit the pharmacological activ 
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ity through transformation into agonist or antagonist via 
metabolism after absorption into body is not to be excluded. 

[0007] The present invention is to provide novel com 
pounds Which are acted as a modulator for vanilloid receptor 
and exhibit excellent analgesic, anti-in?ammatory and anti 
ulcer effects, and pharmaceutical compositions containing 
the same. 

DISCLOSURE OF THE INVENTION 

[0008] In order to attain the above objects, the present 
invention provides a novel compound of the folloWing 
formula (I): 

(I) 
X 

RZYi NHR1 
[0009] Wherein, 
[0010] X represents S, O or —NCN; 

[0011] Y represents single bond, NRW, O or S; 

[0012] R1 represents 

H3C\ 

[0013] pyridinyhnethyl, pyrrolylmethyl, oXaZolylmethyl, 
pyraZolylmethyl, imidaZolylrnethyl, anthracenylmethyl, 
naphthylmethyl, quinolinylmethyl, alkoXycarbonyl or alky 
lcarbonyloXy (Wherein, m is 0, 1, 2, 3 or 4; R4 and R5 are 
independentyl hydrogen, loWer alkyl having I to 5 carbon 
atoms, hydroXy, methanesulfonylamino, loWer alkoXy hav 
ing 1 to 5 carbon atoms, methoXyalkoXy, methoXyalkoXy 
alkyl, alkoXycarbonyloXy, benZyloXy, acetoXymethyl, pro 
pinoyloXymethyl, butoXyallcl, trimethylacetoXy, 
trimethylacetoXymethyl or halogen; and R6 and R7 are inde 
pendently hydrogen, loWer alkyl having 1 to 5 carbon 
atoms); 
[0014] R2 represents R8—(CH2)n— 
[0015] {Wherein, n is 0, 1, 2, 3 or 4; R8 is benZoyl, 
imidaZolyl, indolyl, indaZolyl, thiaZolyl, pyraZolyl, 
oXaZolyl, isoXaZolyl, benZimidaZolyl, chromonyl or ben 
ZothiaZolyl substituted or unsubstituted With loWer alkyl 
having 1 to 5 carbon atoms, nitro, amino, cyano, methane 
sulfonylamino, formyl or halogen, or 
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-continued 
H 

N N N 

U \y r / / NA 
R10 

[0016] (Wherein, R9 is hydrogen, halogen, loWer alkyl 
having 1 to 5 carbon atoms, loWer alkoXy having 1 to 5 
carbon atoms, hydroXy, nitro, cyano, —NHSO2R2, 
—S(O)pR12, NR13R14’ carboXyl; R10 is hydrogen, nitro, 
NHSOZRZ, S(O)pR12 or NR13R14; R11 is hydrogen or cyano; 
R12 is loWer alkyl having 1 to 5 carbon atoms, methylphenyl, 
NR13R14, ti?uoromethyl or alkenyl; R13 and R14 are inde 
pendently hydrogen or loWer alkyl having 1 to 5 carbon 
atoms; and p is 0 or 2.); or or 

Z Z 

or / 

R15 R15 

[0017] (Wherein, Z is 0, S, NH or —NCH3; R15 is hydro 
gen, halogen, loWer alkyl having 1 to 5 carbon atoms, nitro, 
cyano, —NHSO2R12, —S(O)pR12, N,N-dimethylaminom 
ethyl or alkoxycarbonylamino; and p and R12 have the same 
meanings as de?ned in R9); 

CH3 

K\N/ N/ N/ 
W\) 7 Of 7 

{r Ho2c | 
/N 

[0018] (Wherein, W is O, S, NH, NR16, —N(SO2CH3)— 
or —CH2—; and R16 is pyridinyl or pyrimidinyl substituted 
or unsubstituted With loWer alkyl having 1 to 5 carbon 
atoms, nitro, methancsulfonylamino or halogen; or benZyl or 
phenethyl substituted or unsubstitued With loWer alkyl hav 
ing 1 to 5 carbon atoms, alkoXy, hydroXy, nitro, methane 
sulfonylamnino or halogen); 

R21 

R20 R22 

[\ \ or I 

R19 R17 / / 
18 R23 

R 

[0019] (Wherein, R17, R18, R19, R20 and R21 are indepen 
dently hydrogen, halogen, loWer alkyl having 1 to 5 carbon 
atoms, alkoXy, methylenedioXy, methanesulfonylaminom 
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ethyl, alkoXycarbonyl, hydroXy, sulfarnoyl, arnninoalkoXy, 
alkoXycarbonylarnino, —NHCHZCOZH, alkoXyalkylcarbo 
nylarnrno, alkoXycarbonylalkylarnino, nitro, forrnyl, acetyl, 
forrnylarnino, acetoXyarnino, cyano, —OSO2CH3, 
—NHSO2R12, —N(SO2R12)CH3, —N(SO2R12)2, 
—S(O)pR12, —NR13R14, thiocarbarnoyl, 
—C(=O)NHNH2, —C(=O)NHOH, —C(=O)NHOCH3, 
—PO(=O)(OCH3)2, carboXyl, NHBoc, —NHC(=O)SCH3 
or guanidine; R22 and R23 are independently hydrogen, 
halogen, alkoXy or hydroXy; and p, R12, R13 and R14 have 
the same meanings as de?ned in R9); 

[0020] or hydroXyphenylalkyl or (rnethanesulfonylarni 
nophenyl)alkyl}; and 

[0021] R3 represents hydrogen, alkyl or cycloalkyl having 
1 to 8 carbon atoms, loWer alkylphenyl having 1 to 5 carbon 
atoms, pyridinylethyl, bisphenylrnethyl; or phenylallcyl sub 
stituted With loWer allcyl having 1 to 5 carbon atoms, 
halogen or rnethanesulfonylarnino. 

[0022] Preferably, in the above formula (I), 

[0023] X represents S, O or —NCN; 

[0024] Y represents NR3 or 0; 

[0025] R1 represents 

[0026] (Wherein, In is 0, 1 or 2; and R4 and R5 are 
independently hydrogen, loWer alkyl having 1 to 4 carbon 
atoms, hydroXy, rnethanesulfonylarnino, loWer alkoXy hav 
ing 1 to 5 carbon atoms, rnethoXyalkoXy, rnethoXyalkoXy 
alkyl, benZyloXy, acetoXyrnethyl, trirnethylacetoXyrnethyl or 
halogen); 

[0027] R2 represents R8—(CH2)n— 

[0028] {Wherein, n is 0, 1, 2 or 3; and R8 is benZoyl, 
irnidaZolyl, indolyl, indaZolyl, thiaZolyl, pyraZolyl, 
oXaZolyl, benZinidaZolyl or chrornonyl substituted or unsub 
stituted With loWer alkyl having 1 to 5 carbon atoms, nitro, 
arnino, cyano, rnethanesulfonylarnino, forrnyl or halogen, or 

R10 

[0029] (Wherein, R9 is hydrogen, halogen, loWer alkyl 
having 1 to 4 carbon atoms, loWer alkoXy having 1 to 4 
carbon atoms, nitro, cyano, —NHSO2R12, —NR13R14 or 
carboXyl; Rk° is hydrogen, nitro, NHSOZR12 or —NR13R14; 
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R11 is hydrogen or cyano; R12 is loWer alkyl having 1 to 4 
carbon atoms, rnethylphenyl, —NR13R14 or tri?uorornethyl; 
R13 and R14 are independently hydrogen or loWer alkyl 
having 1 to 4 carbon atoms; and p is 0 or 2); 

w or Q 
[0030] (Wherein, Z is O, S, NH or —NCH3; R15 is hydro 
gen, loWer alkyl having 1 to 4 carbon atoms, nitro, cyano or 
NHSO2R12; and R12 has the same meanings as de?ned in 
R9); or 

CH3 

(\N/ N/ N/ 
W\) 7 Of 7 

{01/ Ho2c | 
/N 

[0031] (wherein, W is O, S, NH, NR16 or —CH2—; and 
R is pyridinyl or pyrirnidinyl substituted or unsubstituted 
With loWer alkyl having 1 to 4 carbon atoms, nitro or 
rnethanesulfonylarnino; or benZyl or phenethyl substituted 
or unsubstituted With loWer alkyl having 1 to 4 carbon 
atoms, alkoXy, hydroXy or rnethanesulfonylarnino); 

[0032] or 

R21 

R20 R22 

or [\ \ 
R19 R17 / / 

R18 R23 

[0033] (Wherein, R17, R18, R19, R20 and R21 are indepen 
dently hydrogen, halogen, loWer alkyl having 1 to 5 carbon 
atoms, alkoXy, rnethylenedioXy, rnethanesulfonylarninorn 
ethyl, alkoXycarbonyl, hydroXy, sulfarnoyl, alkoXycarbonyl 
arnino, —NHCHZCOZH, alkoXyalkylcarbonylarninno, 
alkoxycarbonylalkylarnino, nitro, fonnyl, acetyl, fonny 
larnino, acetoXyarnnino, cyano, —OSO2CH3, 
—NHSO2R12, —N(SO2R12)CH3, —N(SO2R12)2, 
—S(O)pR2, NR13R14, thiocarbarnoyl, —C(=O)NHNH2, 
—C(=O)NHOH, —C(=O)NHOCH3, carboXyl, NHBoc, 
—NHC(=O)SCH3, guanidine; R22 and R23 are indepen 
dently hydrogen, alkoXy or hydroXy; and p, R12, R13 and R14 
have the same meanings as de?ned in R9); 

[0034] or hydroXyphenylalkyl or (rnethanesulfonylarni 
nophenyl)alkyl}; and 
[0035] R3 represents hydrogen, alkyl having 1 to 4 carbon 
atoms, loWer alkcylphenyl having 1 to 3 carbon atoms, 
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pyridinylethyl or bisphenylmethyl; or phenylalkyl substi 
tuted With lower alkyl having 1 to 4 carbon atoms, halogen 
or methanesulfonylamino. 

[0036] More preferably, in the above formula (I), X rep 
resents S, O or —NCN; 

[0037] Y represents NR3 or O; 

[0038] R1 represents 

[0039] (Wherein, m is 1 or 2; and R4 and R5 are indepen 
dently hydrogen, t-butyl, hydroXy, methanesulfonylamino, 
loWer alkoXy having 1 to 5 carbon atoms, methoXymethoXy, 
methoXyethoXy, benZyloXy, acetoXymethyl, trimethylac 
etoXymethyl or halogen); 

[0040] R2 represents R8—(CH2)n—{Wherein, n is 1, 2 or 
3; R8 is benZoyl, imidaZolyl, indolyl, indaZolyl, thiaZolyl, 
pyraZolyl or benZimidaZolyl substituted or unsubstituted 
With methyl, nitro or halogen; 

[0041] or 

R10 

[0042] (Wherein, R9 is hydrogen, halogen, methyl, nitro or 
methanesulfonylamino; R10 is hydrogen or nitro; and R11 is 
hydrogen or cyano); 

[0043] or 

or 

[0044] (Wherein, Z is O, S, NH or —NCH3; and R15 is 
hydrogen, methyl, nitro, cyano or methanesulfonylamino); 

[0045] or 

CH3 

(\N/ N/ N/ 
WQ ’ Oi , 
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-continued 

/ N/ 
Ho2c | 

/ N 

[0046] (wherein, W is O, S, NH, NR16 or —CH2—; and 
R is pyridinyl, pyrimnidinyl; or benZyl or phenethyl sub 
stituted or unsubstituted With methyl, methoXy or hydroXy); 

[0047] or 

R21 

R20 R22 

or [\ \ 
R19 R17 / / 

R18 R23 

[0048] (Wherein, R17, R18, R19, R20 and R21 are indepen 
dently hydrogen, halogen, loWer alkyl having 1 to 4 carbon 
atoms, methoXy, methylenedioXy, methanesulfonylaminom 
ethyl, methoXycarbonyli hydroXy, sulfamoyl, alkoXycarbo 
nylamino, —NHCHZCOZH, methoXymethylcarbony 
lamino, alkoXycarbonylalkylamino, nitro, acetyl, 
fonnylamino, acetoXyamino, cyano, —OSO2CH3, 
—NHSO2R12, —N(SOR12)CH3, —N(SO2R12)2, 
—S(O)pR12, NR13R14, thiocarbamoyl, —C(=O)NHNH2, 
—C(=O)NHOH, —C(=O)NHOCH3, carboXyl, NHBoc, 
—NHC(=O)SCH3, guanidine; R22 and R23 are indepen 
dently hydrogen, methoXy or hydroXy; and p, R12, R13 and 
R14 have the samne meanings as de?ned in R9); 

[0049] or hydroXyphenylalkyl or (methanesulfonylami 
nophenyl)alkyl}; and 

[0050] R3 represents hydrogen, methyl, isopropyl, isobu 
tyl, cycloheXyl, benZyl, phenethyl or bisphenylmethyl; or 
phienylalkyl substituted With t-butyl, halogen or methane 
sulfonylamino. 

[0051] Preferable eXamples of the compounds of formula 
(I) according to the present invention are as folloWs: 

[0052] 1 -(4-t-butylbeiiZyl)-3-[2-(1-methyl-1H-pyrrol-2 
yl)ethyl]thioure a; 

[0053] 1 -(4-t-butylbenZyl) —3-(4-amino -2,5 -di?uoroben 
Zyl)thiourea; 
[0054] 1 -(4-t-butylbenZyl) —3-(4-sulfamoylbenZyl)thio 
urea; 

[0055] 1-(4-t-butylbenZyl)-3-(3—?uoro-4-methanesulfony 
lamiobenZyl)thiourea; 

[0056] 1-phenethyl-3—(3—?uoro-4-methanesulfonylami 
nobenZyl)thiourea; 

[0057] 1-(4-t-butylbenZyl)—3—(3-chloro-4-methanesulfo 
nylaminobenZyl)thiourea; 

[0058] 1-(4-t-butylbenZyl)—3-(3-methoxycarboxyl-4 
methanesulfonylaminobenZyl)thiourea; 
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-continued 
s 

RlHN g RA 

1-10, R1 = 4-t-BuPhCH2—, 

1-11, R1 = 4-t-BuPhCH2—, 

1-12, R1 = 4-t-BuPhCH2—, 

1-13, R1 = 4-t-BuPhCH2—, 

RA : 4-amino-3,5-dichlorophenyl 

RA : pyrazinyl 

RA : 3-cyano-2-pyrazinyl 

RA : 4—amino—2,5—difluorophenyl 
: 

[0103] As depicted in the above Scheme 1, the nitrile 
compound 1-1 or 1-3 is reduced With lithium aluminium 
hydride or hydrogen to afford an amine 1-2 or 1-4, and then 
suitable isothiocyanate or isocyanate is reacted thereWith to 
prepare thiourea or urea compound 1-5~13. 

SCHEME 2 

I 

O NH4OH —> 

SOZCI 

2-1 

I 

Zn(cN)2 
—> 

Pd(Ph3)4, DMF 

SOZNHZ 

2-2 

NC 

H2, c-HCl 
4> 

Pd/C, MeOH 

so2NH2 

2-3 

RlNcX 

2-4 

1 R\ i 

[0104] As depicted in the above Scheme 2, pipsyl chloride 
is treated With ammonia solution to afford compound 2-2 
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and the nitrile compound 2-3 is obtained therefrom using 
palladium catalyst. The compound 2-3 is subjected to cata 
lytic reduction using palladium and concentrated hydrochlo 
ric acid to prepare amine compound 2-4, and compounds 
2-5, 2-6 and 2-7 are synthesiZed therefrom according to the 
procedure as described in Scheme 1. 

SCHEME 3 

I E 

CH3SO2Cl, Pyridine 
CHZCIZ, rt 

NHZ 

3-1 

I E 

U Zn(CN)2, Pd(PPh3)4 DME, 80° C. 

NHSOZMe 

Pd/C, H2 
— 

MeOH, conc-HCl 

3-2 

NC F 

: :NHSOZMe 
3 3. 

3-4 

[0105] As depicted in the above Scheme 3, 2-?uoro-4 
iodo phenylamine compound 3-1 is mesylated, and cyano 
group is introduced thereinto in the presence of palladium 
catalyst. And the compound 3-3 is reduced to afford primary 
amine compound 3-4. The obtained intermediate is reacted 
With isocyanate or isothiocyanate to synthesiZe compounds 
3-5~3-7. And their derivatives such as compound 3-8~3-10 
(EXample 16~18) and 4-6~4-13 (EXample 24 31) are syn 
thesiZed according to the similar procedure as the synthetic 
method of the compounds 3-5~3-7. 

SCHEME 4 

COZMe 
N LiOH 

4' 

THF, H2O 

NHSOZMe 
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-continued 
5 

i COOH 
- pd 

NHSOZMe 

4-1 

S 
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i) (COCDz, PhH 
—> 

ii) H2N—RC 
Pyridine or THF 
or sulfolane 

i RB 
N N 

H HAQ: 
NHSOZMe 

[0106] As depicted in the above Scheme 4, the compound 
4-1 obtained according to the procedure as described in 
Example 19 is reacted With oXalyl chloride to give acid 
chloride, and then the acid chloride is subjected to various 
reaction to yield compounds 4-2~4-5. 

SCHEMES 

MsCl H2 

NCS 

5-3 

)1 R/\N N 
H H 

5-4 R : 4-methanesulfonylamino-2,3,5,6-tetrafluorophenyl 

5-5 R : 4-methanesulfonylamino-2,5-di?uorophenyl 

5-6 R : 5-methanesulfonylaminopyridin-Z-yl 

5-7 R : 4-methanesulfonylamino-3,5-dichlorophenyl 

5-8 R : 4-methanesulfonylaminophenylmethyl 

5-9 R : 2-methanesulfonylaminophenylmethyl— 

[0107] As depicted in the above Scheme 5, amine com 
pound 5-1 is mesylated and the obtained compound 5-2 is 
hydrogenated to afford amine compound 5-3, and then 
4-t-butylbenZylisothiocyanate is reacted thereWith to syn 
thesiZe compound 5-4~5-9. 

SCHEME 6 

+ 

H3N (Boc)2O, Et3N 
DMAP CH Cl 

C1. , 2 2 

N02 
6-1 

0 

BOCHN Pd/C7 H2 C1)]\SMe 
MeOH pyridine 

N02 CH2Cl2 
6-2 

BOCHN 0 SN HCl, EtOAc 

i 40° c., 1h 
N SMe 
H 

6-3 

NCS 

+ 

H3N o 

C, )k 
N SMe 
H cH2c12, Et3N 

6-4 

)1 
N N O 

H H i 
N SMe 
H 

6-5 

[0108] As depicted in the above Scheme 6, the amine 
group of 4-nitrobenZylamine hydrochloride compound 6-1 
is protected. Nitro group thereof is reduced to give amino 
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group and then methylchlorothiol formate is reacted there 
With to prepare compound 6-3, followed by reacting 4-t- -continued 
but lbenZ lisothioc anate therewith to obtain com ound y y y p NHBOC CH3SO2C1 
6-5. 4> 

TEA 

HZN CHZClZ 

SCHEME7 8_1 

SMe 

I NHBoc CF3CO2H 
—> 

THE 
BocHN NBoc 

DME, HgClZ H3CO2SHN 
NH2 Et3N 8_2 

CH3 7-1 I 
I N NCS 

NBoc + _ W 
i Zn(cN)2 UNPB CF3COO —, 

H3CO2SHN 
—> TEA, DME 

g NHBOC DMF, Pd(PPh3)4 

7_2 8_3 NHSO2CH3 

NC 
NBoc 

Pd/C,H2 
—> 

N NHBoc 
H 

7-3 

8-4 
NCS 

HZN NBOC [0110] As depicted in the above Scheme 8, 4-aminoben 
i Zylamine is selectively protected With t-butoXycarbonyl 

N NHBOC CHZClZ group (Boc) to prepare compound 8-1 and methanesulfonyl 
7.4 chloride is reacted With NH2 group thereof to yield com 

pound 8-2. Boc group is removed therefrom in acidic 
condition, and then 2-(1-methyl-1H-pyrrol-2-yl)ethylisocy 

s 

NBOC %> anate is reacted thereWith to yield compound 8-4. 

giNHBoc 
7-5 

SCHEME 9 

s NHZ 

i HCl NCS 
N N NH RERDN 

N NH 
H 2 

7-6 

[0109] As depicted in the above Scheme 7, guanidine g g 
group and cyano group are introduced into 4-iodoaniline 7-1 
to prepare compound 7-3, and the compound 7-3 is reduced NRDRE 
in the presence of palldium catalyst to give amine compound 9 
7-4. The compound 7-4 is reacted With 4-t-butylbenZyl- RD RE 
isothiocyanate, folloWed by deprotection to synthesiZe com 
pound 7-6. 9a H H 

9b H COCH3 

9c SO2CH3 SO2CH3 
SCHEME 8 9d H SO2CH3 

9e H SO2CF3 

NH2 (Bocho 9f H CH0 
—> 9g H CSNHZ 

9h H CO2CH2CH3 
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[0111] Compounds 9a~9h are synthesized by reacting 4-t 
butylbenZylisothiocyanate With corresponding benZylamine -continued 

derivatives, respectively. OH i 
N N 
H H 

SCHEME 1O 

MsHN OH 

10-6 
CH0 

1) TBDPSCl, iml, CH2C12 

ON ) 2 pyr e [0112] As depicted in the above Scheme 10, hydroXy 
2 group of 2-hydroXy-4-nitrobenZaldehyde is protected With 

OTBDPS TBDPS, and then oXime 10-1 is prepared therefrom. The 
compound 10-1 is reduced With hydrogen in the presence of 

\NOH 1) Pd/C, H2, MeOH palladium catalyst and protected With Boc group to afford 
2)B0c2O,THF compounds 10-2 and 10-3. The compond 10-2 is reacted 

OZN With t-butylbenZylisothiocyanate, and then TBDPS is 
101 removed therefrom to synthesiZe compound 10-4. TWo 

rotectin rou s of com ound 10-3 are removed usin OTBDPS P g g P P g 
tri?uoroacetic acid and the deprotected compound is pro 
tected With Boc group in the presence of triethylamine to 

NHZ + synthesiZe compound 10-5. TBDPS and Boc group are 
removed from the compound 10-5 and t-butylbeniZyl 

BocNH 

10 2 

isothiocyanate is reacted thereWith in the presence of tri 
ethylamine to give compound 10-6. 

OTBDPS [SCHEME 11] 

E 
NHBoc 

CN 

1) Pd/C, H2, MeOH,c-HC1 
BocNH —> 

2) TEA, THE; BOCZO 
103 F 

N02 
NCs F 

1) MsCl, TEA 
NHBOC 2) TEA, CH2C12 

1O 2 1) EtOAC, 3) TEA, EtOAc, NCS 
2) TBAE, THE F 

NH2 
OH 5 

11-1 

)L F S 
N N 

H H 1 
N N 

BocNH H H 

104 
E 

1) TEA, CH2C12, 0° C. 
10 3 2) TEA, THE, 1211; BOCZO NHMs 

- —> 

3) MsCl, TEA, CH2C12, 0° C. 1 1_ 2 

OTBDPS 1) TBAE, THE 
2) TEA, CH2C12, 0° C. 
3) TEA, EtOAc; _ _ _ 

NHBOC — [0113] As depicted in the above Scheme 11, 2,6-d1?uoro 
NCS 3-nitrobenZonitrile is reduced and then proteced With Boc 

MSHN group to prepare compound 11-1. The amino group of the 
10.5 compound 11-1 is mesylated, and after removing of the Boc 

group therefrom, the mesylated compound is reacted With 
4-t-butylbenZylisothiocyanate to give compound 11-2. 



US 2003/0153596 A1 Aug. 14, 2003 
10 

-continued 
5 

[SCHEME 12] i 
\ CHO \ N N 

I 1) NHZOH'HCI, pyridine, MeOH I H H 
—> 

/ 2) Pd/C, H2, MeOH /\¢\ RF RG 

RF No; 
12-3 

\ RF = H or E 
I NH2 1) B0020, THF R6 = NHMs or NMS2 

/ 2) MsCl, TEA 
/\?\ 

RF NH2 

121 [0114] As depicted in the above Scheme 12, the carbonyl 
group of nitrobenZaldehyde is converted into oXime group, 

\ NHBOC 1) TEA, (3H2c12 and the oXime group and nitro group are reduced With 

/ 2) TEA, EtOAc, hydrogen in the presence of Pd/C catalyst to prepare amine 
RF/\7\RG NCS compound 12-1. The amine compound 12-1 is selectively 

12 2 protected and mesylated to afford compound 12-2. Boc 
group is removed from compound 12-2, and, in the presence 
of triethylamine, t-butylbenZylisothiocyanate compound is 
reacted thereWith to synthesiZe compound 12-3a~12-3 g. 

SCHEME 13 

OH 0RH 0RH NCS 5 

NC NC H N gig 
RHBI LiAH 2 MsHN —O> —>4- —> 
KZC 3 

MsHN 

13-1 13-2 13-3 13-4a-13-4k 

lrrgo 

OH OH 

OTf cozcn3 g NcS i 
NC NC - 

Pd OAc LLAH MsHN $22 _4. HZN —> E g 

MsHN 

13-5 13-6 2 
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[0115] As depicted in the above Scheme 13, 4-t-butyl-2 
hydroXybenZonitrile 13-1 as a starting material is O-alky 
lated and reduced to prepare amine compound 13-3. 4-Meth 
anesulfonaminobenZylisothiocyanate is reacted thereWith to 
yield thiourea compound 13-4a~13-4k. And compound 13-1 
is reacted With O-tri?ate, and subsequently With carbon 
monoXide in the presence of palladium acetate catalyst to 
yield ester 13-6. The ester 13-6 is reduced, and then reacted 
With 4-methanesulfonaminobenZylisothiocyanate to prepare 
alcohol compound 13-8. The prepared compound 13-8 is 
sbjected to condensation reaction With acid to yield the 
corresponding tlliourea compound 13-9a and 13-9b. 

SCHEME 14 

HZNNHZHZO 
RCHZOH —> RCHZNPht 4» 

OT 

RCHZCI 14-1, 14-4 
of 

14-7 

SCN 

RCHZNHZ —> 

14-2, 14-5 
01 

14-8 

or 

14-9 R I 6-ch1oIo-3-pyridiny1 

[0116] As depicted in the above Scheme 14, respective 
compounds 14-1 and 14-4 are obtained from 4-(methylth 
io)benZylalcohol and 4-methylthiaZol-5-ethanol, respec 
tively, under Mitsunobu condition, or obtained by introduc 
ing mesyl group into 4-(methylthio)benZylalcohol and 
4-methylthiaZol-5-ethanol, respectively, folloWed by react 
ing potassium phthalimide thereWith. Phthalimide group is 
removed from compounds 14-1 and 14-4 With hydraZine to 
give amine compounds 14-2 and 14-5, respectively. The 
obtained amine compounds 14-2 and 14-5 are separately 
reacted With one equivalent of 4-t-butylbenZylisothiocyan 
ate to the objective thiourea compounds 14-3 and 14-6, 
respectively. 2-Chloro-5-chloromethylpyridine is reacted 
With potassium phtlialimide to yield compound 14-7, and 
then compound 14-9 is synthesiZed according to the same 
procedure as the synthetic method of the compounds 14-3 

and 146' [SCHEME 15] 

Aug. 14, 2003 

-continued 

5/‘ o 
N K/ \/\ N HZNNHZHZO 

— 

15-1 
0 

SCN 

15-3 

[0117] Thiomorpholine is reacted With 2-(bromoeth 
yl)phthalimide in the presence of base to yield compound 
15-1. Phthaloyl group of the compound 15-1 is treated With 
hydraZine to prepare amine compound 15-2 and 4-t-butyl 
benZylisothiocyanate is reacted thereWith to afford the 
objective compound 15-3. 

[SCHEME 16] 

RlNcs 
RZNHZ B —> 

S 

R2 i R1 
\ N N/ 

A H H 
C 

R2 = furanylmethyl, 2-pyridinyl, Z-Ihiophenemethyl, Z-Lhiophenethyl, 
2-pyridinyln1ethyl, 3-pyridinyln1et_hyl,4-pyridinyln1ethyl, 2-pyridin ylethyl, 
Z-?uorobenzyl, 3-?uorobenzyl, 4-?uorobenzyl, 
3,4-di?uorobenzyl, 3,5-difluorobenzyl, 2,5-di?uorobenzyl, 2,4-d ifluorobenzyl, 
2,6-di?uorobenzyl, 2,3,4-tri?uorobenzyl, 2,3,6-tri?uorobenzyl, 
Z-?uorophenethyl, 3-?uorophenethyl, 4-?uorophenethyl, 3,4-difl uorophenethyl, 
4-n1ethoxyphenethyl, 3-n1ethoxyphenethyl, Z-methoxyphenethyl, 
3,4-din1ethoxyphenethyl, 3,4,5-trin1ethoxybenzyl, 4-an1inosulfonylph enethyl, 
3,4-dihydroxyphenethyl, 3-4-n1ethylenedioxyphenyl, 
4-morpholino-, 4-morpholinoethyl, 4-morpholinopropyl, 
l-piperidineethyl, 1H-in1idazolyl-4-ethyl, 1H-indolyl-3-ethyl, ben zimidazol-Z-yl. 
5-nitro-pyridin-2-ylan1inoethyl, lH-imidazolyl-l-propyl, 
1-met_hylpyrrolidin-2-ylet_hyl 
(Z-hydroxy-1-meLhyl-2-phenyl)et_hyl 

R1 = 4-t-butylbenzyl, pheneLhyl,4-n1et.hoxybenzyl 

[0118] As depicted in the above Scheme 16, compound A 
and isothiocyanate compound B of the above formula are 
reacted With each other in the presence of suitable solvent 
(dichloromethane, acetonitrile, ethylacetate, dimethylforma 
mide) using suitable condition (triethylamine) to yield thio 
urea compound C (Example 76 122). 
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SCHEME 17 

IL NH2OH°HCl 
CH0 NaOAc, MeOH 

U 
R1 

IL Pd/C or NaBH4 

R1 

IIKI s 
N 1 

17-1, R1 = H, R1 = 4-t-BuPhCH2 
17-2, R1 = CH3, R1 = 4-t-BuPhCH2 
17-3, R1 = CH3, R1 = PhCHZCHZ 

NH3oH-HC1 
NaOAc, MeOH 

S 

O N S NaBH4 
2 

R1NCs 

(WW NH2 —» 

033 s )L )1 

17-4, R1 = H, R1 = 4-t-BuPhCH2 

[0119] As depicted in the above Scheme 17, pyrrolecar 
boXaldehyde and 5-nitro-2-thiophenaldehyde are respec 
tively converted to oXimes, and the oXimes are reduced to 

prepare primary amine hydrochloride. The prepared inter 
mediates are reacted With isothiocyanates to give com 

pounds 17-1~17-4, respectively. 

[SCHEME 18] 

o 

\ OEt DIBAL, 

CH3C12 
/ -78° C 

N CH3 

Aug. 14, 2003 

-continued 

\ OH PPh3, DEAD 
—> 

hthalimide 
/ p THE 
N CH3 

18-2 

\ NPht CHSNHZ 
EtOH 

/ 
N CH3 

18-3 

NCs 

\ NH2 

/ CH2C12 
N CH3 

18-4 

S 

H H I H/QA X; H3C N 

18-5 

[0120] As depicted in the above Scheme 18, ethyl-2 
methyl nicotinate 18-1 is reduced to prepare alcohol, and 
then amine is introduced thereinto. The prepared intennedi 
ate is reacted With 4-t-butylbenZylisothiocyanate to yield 
compound 18-5. 

[SCHEME 19] 

o3N 

N —> 
/ CHZClZ 
N 
H 

18 8 
R \H/ \ N 

s / 
N 
H 

[0121] As depicted in the above Scheme 19, 5-nitro-1H 
indaZole is reduced to prepare amine, and then isothiocyan 
ate is reacted thereWith to afford compounds 19-1 and 19-2. 
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SCHEME 20 

F 

CN 

NiClZ, Boc2O, MeOH; 
—> 

NaBH4 
HO 

F 

NHBoc 1) MsCl, TEA 
2) TFA, CHZCIZ 

3) TEA, EtOAc, 
NCS 

HO 20-1a 

+ 

F 

NHBoc 
1) TFA, CHZCIZ 
—> 

2) TEA, EtOAc, 
NCS 

BocO 20.11) Hg 

P i 
N N 
H H 

MSO 20-2a 

F l 
N N 
H H 

HO 20-2b 

[0122] As depicted in the above Scheme 20, 2-?uoro-4 
hydroXybenZonitrile is reduced With sodium borohydride in 
the presence of nickel catalyst, and proctected With Boc 
group to prepare protected amine compounds 20-1a and 
20-1b. Phenol group of compound 20-1a is mesylated, and 
Boc group is removed therefrom, folloWed by reacting With 
t-butylbenZylisothiocyanate to give compound 20-2a. And 
compound 20-2b is obtained from compound 20-1b, accord 
ing to the similar procedure as the synthetic method of 
compound 20-2a. 

SCHEME 21 

0 

Cl 

H3C N NH2 
\ TEA 

I CH2C12 
/ 

H C N g NBS AIBN 
3 \ CCl4 reflux 

l 500 W sun lamp 

/ 0 

21-1 

Aug. 14, 2003 

-continued 

KN 

H O 
N N —> 

Br \ DMF 

/ 0 

21-2 

o 
H 

N N 
N \ EtOH 

re?ux 
o 

o / 
21-3 

0 

N NH2 MSCl 
N \ TEA 

CHZCIZ 
/ 

0 
21-4 

0 

N NHSO2CH3 NHZNHZHZO 
N MeOH 

/ 
0 

21-5 

SCN 

N NHSO2CH3 
HZN I \ 

/ 

21-6 

5 

H3CO2SHN N i 
\ N N 

H H 

/ 

21-7 

[0123] depicted in the above Scheme 21, 2-aminopicoline 
is reacted With pivaloyl chloride to yield compound 21-1. 
The compound 21-1 is brominated With NBS to prepare 

compound 21-2 and potassium phthalimide is reacted there 
With to obtain compound 21-3 protected With phthaloyl 
group. Pivaloyl group is removed from compound 21-3 in 
the presence of concentrated sulfuiric acid, and methane 
sulfonylchloride is reacted thereWith to prepare compound 
21-5. The prepared compound 21-5 is treated With hydraZine 
and reacted With 4-t-butylbenZylisothiocyanate to yield 
compound 21-7. 
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[0124] Nitro group is selectivlely introduced into pyrrole 
carboxaldehyde under nitric acid/acetic anhydride condition 
and the compound 22-1 Was reduced With borane to prepare 
alcohol 22-2. The prepared compound 22-2 is reacted With 
4-t-butylbenZylisothiocyanate in the presence of sodium 
hydride to yield compound 22-3. And pyrrolecarboxalde 
hyde is reacted With hydroxylamine hydrochloride in the 
presence of 1-methyl-2-pyrrolidinone (NMP) as a solvent to 
produce nitrile compound 22-4 and nitro goup is introduced 
thereinto under the similar condition as above. The nitro 
goup is reduced and mesylated to give compound 22-7. The 
nitrite group of the compound 22-7 is reduced in the 
presence of palladium/carbon and 4-t-butylbenZylisothiocy 
anate is reacted thereWith to synthesiZe compound 22-9. 

SCHEME 23 

HCl N02 
MsCl 
—> 

HZN TEA 
CH2C12 

No2 
sl'lclz ZHZO 

H3CO2SHN EtOAC 
50° c. 

23-1 

SCN 

NH2 

H3CO2SHN CH3CN TEA 
reflux 

[0125] As depicted in the above Scheme 23, 4-nitroben 
Zylamine hydrochloride is converted to methanesulfonyl 
derivatives 23-1. Nitro group of the compound 23-1 is 
reduced With tin (II) chloride and 4-t-butylbenZylisothiocy 
anate is reacted thereWith to give compound 23-2. 

SCHEME 24 

s 

RlNcs K i 1 B R R 
RKRLNH —> \N g/ 

D [L 
E 

RKRLNH = 4-Benzyl-piperazine 
4-Pyridin-Z-yl-piperazine 
4-Pyrimidin-Z-yl-piperazine 
1,2,3,4-tetrahydroisoquinoline 
4-Pyrazolecarboxylic acid 

R1 = 4-t-butylbenzyl, phenethyl 

Aug. 14, 2003 

[0126] As depicted in the above Scheme 24, amine com 
pound D is reacted With isothiocyanate compound B in 
suitiable solvent to yield thiourea compound E (Example 

136~141). 

SCHEME 25 

; .CHO 
RM 

RN 

CH0 RPNHZ, Pd/C, H2 
—> 

PhCHZCHZNCS 

RM 

RN 

\ CHO 

RM/Q/V 
RN 

5 

m i 
N N 

| H 
P 

RM R (m = 1-3) 

RN 25-1 - 25-26 

RM, RN = H, OH, ocH3 

RP = CHZPh, CHZCHZPh, CHZCHZCHZPh, 
CHZ(CHZ)ZCHZPh, n-octyl, isopropyl, isobutyl, 
cyclohexyl, H, CH3, CH(Ph)Z, CHZPh(4-tBu) 

[0127] As depicted in the above Scheme 25, benZalde 
hyde, phenylacetaldehyde and cinnamaldehyde derivatives 
are subjected to reductive amination With alkylamine to 
prepare the corresponding sencondary amines, respectively, 
and phenethylisothiocyanates are reacted thereWith to obtain 
compounds 25-1~25-26 (Example 142~167, respectively). 

SCHEME 26 

/ Pd/C(10%), H2(1atm) 
MeOH 

NHSOZMe 

26-1 
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-continued 

NHZ 

Toluene 
NHSOZMe 

26-2 

0 

F 
N 
H 

NHSOZMe 
26-3 

[0128] As depicted in the above Scheme 26, 2-?uoro-4 
iodo methanesulfonylbenZylamine 3-2 is subjected to cross 
coupling using palladium to prepare compound 26-1 and the 
compound 26-1 is hydrogenated in the presence of palla 
dium/carbon to give compound 26-2. The compound 26-2 is 
reacted With 4-t-butylbenZylamine to sythesiZe amide com 
pound 26-3. 

SCHEME 27 

0 

C1 + 

F 

H3N’r TEA 
—> 

C1. CHZClZ 
NHSO2CH3 

3-4 

0 

F 
N 
H 

NHSOZMe 
27 

[0129] 4-t-butylbenZoylchloride is reacted With 3-?uoro 
4-methanesulfonylaminobenZylamine hydrochloride (3-4) 
to yield amide compound 27. 

SCHEME 28 

Br 

CS2CO3, CS2 

TBAI, DMF 

16 
Aug. 14, 2003 

-continued 
5 

i F 
s N 

H 

NHSO2CH3 
28 

[0130] As depicted in the above Scheme 28, 3-?uoro-4 
methanesulfonylaminobenZyl amine hydrochloride 3-4 is 
reacted With 4-t-butylbenZyl bromide and carbon disul?de in 
the presence of cesium carbonate to yield compound 28. 

SCHEME 29 

NH; Triphosgene 
— 

TEA 

CHZClZ 

NCO F NH2 

29 

[0131] As depicted in the above Scheme 29, 4-t-butylben 
Zylamine is reacted With triphosgene to prepare isocyanate, 
and 3-?uorophenethylamine is reacted thereWith to afford 
compound 29. 

SCHEME 3O 

NH2 

(31 KSCN 

Acetone 
50° C. 
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[0132] As depicted in the above Scheme 30, 2-?uoroben 
Zoyl chloride is reacted successively With KSCN and 4-t 
butylbenZylamine to obtain ?nal compound 30. 

SCHEME 31 

NCN 

NHZ RQ RQ 
—> 

RQ = SCH3 or OPh 

NCN 

g RQ RZNHZ 

NCN 

H E/RZ 

31 

31-1 R2 : 2-Pyridinylethyl 
31-2 R2 : 3-Fluorophenethyl 
31-3 R2 : 3,4-Difluorophenethyl 
31-4 R2 : 2,Fluorobenzyl 
31-5 R2 : 2,3,4-Trifluorobenzyl 
31-6 R2 : 4-Methanesulfonylaminobenzyl 

/\ )k 
R N N H H PbNCN 

EtOAc 

NCN 

31-7, R : 2,6-di?uoro-3-methanesulfonylaminophenyl 
31-8, R : 2-fluoro-S-methanesulfonylaminophenyl 
31-9, R = R : 1-methyl-1H-pyrrol-2-ylmethyl 

[0133] As depicted in the above Scheme 31, cyanoguani 
dine compounds are synthesiZed by tWo methods. As one 
method, 4-t-butylbenZylamine is reacted With dimethyl 
N-cyanodithioiminocarbonate or diphenyl cyanocarbonimi 
date, and then amine is reacted thereWith to yield ?nal 
compounds 31-1~31-6 (Example 173~178). And thiourea 
compound is reacted With lead cyanamide to give com 
pounds 31-7~31-9 (Example 179~181). 

SCHEME 32 

| 1) NHZOH HCl, pyridine, MeOH 
2) NiCIZCHZO, NaBH4, MeOH 

Aug. 14, 2003 

-continued 

NHZ NCS 

RR—: k/ / 
RS 

32-1, RR = 6-OMe, RS = H 
32-3, RR = S-OMe, RS = H 
325, RR = 7-OMe, RS = H 

S 

HNiN 
R I \ /\©\RT 

R / 

32-2, RR = 6-OMe, RS = H, RT = C1 
324, RR = S-OMe, RS = H, RT = c1 
32-6, RR = 7-OMe, RS = H, RT = C1 
327, RR = S-OMe, RS = H, RT = t-Bu 
32-8, RR = 6-OMe, RS = H, RT = t-Bu 
329, RR = 7-OMe, RS = H, RT = t-Bu 
3210, RR = 6-OMe, RS = 7-OMe, RT = t-Bu 
32-11, RR = 5-0H, RS = H, RT = t-Bu 
32-12, RR = 7-OH, RS = H, RT = c1 

[0134] As depicted in the above Scheme 32, tetralone is 
converted to oXime and the oXime is reduced With nickel 
catalyst and sodium borohydride to prepare amine com 
pounds 32-1, 32-3 and 32-5. These compounds are reacted 
With various benZylisothiocyanates to give compounds 32-2, 
32-4 and 32-6~32-10. And methoXy group of compounds 
32-3 and 32-5 are treated With hydrobromic acid to form 
hydroXy group and the resulting compound are reacted With 
various benZylisothiocyanates in the presence of triethy 
lamine to yield compounds 32-11 and 32-12. 

SCHEME 33 

NCS 

0 

CH0 

NaH/THF 

o NHZ 

33-1 

0 

CH0 

l i 
o N N 

H H 

33-2 



US 2003/0153596 A1 
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NCS 

H3C N\ /\ 
/ N OH 

_ NaH, THF 

CH3 
33-3 

5 

H3C N\ i / N/\O N 
H 

CH3 
33-4 

[0135] As depicted in the above Scheme 33, 2-amino-3 
formylchromone 33-1 or 3,5-dimethylpyraZole-1-methanol 
33-3 is, repectively, reacted With 4-t-butylbenZylisothiocy 
anate in the presence of base to give compounds 33-2 or 
33-4. 

SCHEME 34 

34-1 

\ COZEt Pd/C(10%), H2(1atm) 
MeOH 

342 

COZEt 
LiOH, THF:H2O(1:1) 
—> 

34-3 

OH 
1. (COC1)2,PhH 

EZ 

NHSOZMe 

[0136] As depicted in the above Scheme 34, 4-t-butylben 
Zaldehyde is reacted With phosphonate to prepare compound 

Aug. 14, 2003 

34-2, and the compound 34-2 is reduced and hydrolyzed to 
give 4-t-butylhydrocinnamic aicd 34-4. The obtained com 
pound is reacted With compound 3-4 Which is prepared 
according to the procedure as described in Example 13, to 
synthesiZe ?nal compound 34-5. 

SCHEME 35 
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35-4 
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No; 35-5 

[0137] As depicted in the above Scheme 35, N-t-butyloXy 
carbonyl-p-aminobenZylamine 8-1 is reacted With sulfamoyl 
chloride in basic condition to prepare compound 35-1. The 
prepared compound 35-1 is deprotected With tri?uoroacetic 
acid to afford amine, and 4-t-butylbenZylisothiocyanate is 
subjected to condensation reaction thereWith to yield thio 
urea compounds 35-2a, 35-2b and 35-2c. 3-Nitro-4-ami 
nobenZonitrile is mesylated to give compound 35-4, and 
then nitrile group of the compound 35-4 is reduced With 
borane to afford amine. 4-t-ButylbenZylisothiocyanate is 
subjected to condensation reaction thereWith to synthesiZe 
thiourea compound 35-5. 
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SCHEME 36 

o o NoH 

CH3 (MsO)2O CH3 NH3oH CH3 
—> 4' 

H3N H3CO2SHN 364 H3CO2SHN 36% 

CH3NH2 H2 
H2, Pd/C Pd/C 

NHCH3 CH3 

CH3 NH3 

H3CO2SHN H3CO2SHN 36 3 

R1NCs 

CH3 i CH3 l 
N N N NHR1 

| H H 
CH3 

H3CO2SHN H3CO2SHN 

36-6 364 R1 = 4-t-BuPhCH2— 

[0138] As depicted in the above Scheme 36, oXime 36-2, 
prepared from 4-aminoacetophenone as a starting material, 
is reduced to yield compound 36-3. Isothiocyanates are 
reacted thereWith to give compounds 36-4 and 36-5. And 
compound 36-1 is reduced With methylamine to afford 
benZylamine derivatives, and 4-t-butylbenZylisothiocyanate 
is reacted thereWith to synthesize compound 36-6. 

[0139] The compound of formula (I) according to the 
present invention can be provided as a pharmaceutical 
composition containing pharmaceutically acceptable carri 
ers, adjuvants, or diluents. For instance, the compounds of 
the present invention can be dissolved in oils, propylene 
glycol or other solvents Which are commonly used to 
produce an injection. Suitable eXamples of the carriers 
include physiological saline, polyethylene glycol, ethanol, 
vegetable oils, isopropyl myristate, etc., but are not limited 
to them. For topical administration, the compounds of the 
present invention can be formulated in the form of ointment 
or cream. 

[0140] The pharmaceutical composition containing the 
compound of the present invention as an active ingredient 
can be used for preventing or treating pain, acute pain, 
chronic pain, neuropathic pain, post-operative pain, 
migraine, arthralgia, neuropathies, nerve injury, diabetic 
neuropathy, neurodegeneration, neurotic skin disorder, 
stroke, urinary bladder hypersensitiveness, irritable boWel 
syndrome, a respiratory disorder such as astluna or chronic 
obstructive pulmonary disease, irritation of skin, eye or 

mucous membrane, fervescence, stomach-duodenal ulcer, 
in?ammatory boWel disease and in?ammatory diseases. 

[0141] Hereinafter, the formulating methods and kinds of 
eXcipients Will be described, but the present invention is not 
limited to them. 

[0142] The compound according to the present invention 
may also be used in the forms of pharmaceutically accept 
able salts thereof, for eXample, alkali metals salts such as 
sodium salts, potassium salts and the like; alkali earth metals 
salts such as calcium salts, magnesium salts and the like; 
amines such as triethanolamine or ammonium salts, and may 
be used either alone or in combination or in admixture With 
other pharmaceutically active compounds. 

[0143] The compounds of the present invention may be 
formulated into injections by dissolving, suspending or 
emulsifying in Water-soluble solvent such as saline and 5% 
dextrose, or in Water-insoluble solvents such as vegetable 
oils, synthetic fatty acid glyceride, higher fatty acid esters 
and propylene glycol. The formulations of the invention may 
include any of conventional additives such as dissolving 
agents, isotonic agents, suspending agents, emulsi?ers, sta 
biliZers and preservatives. 

[0144] The preferable dose level of the compounds 
according to the present invention depends upon a variety of 
factors including the condition and body Weight of the 
patient, severity of the particular disease, dosage form, and 
route and period of administration, but may appropriately be 
chosen by those skilled in the art. The compounds of the 


























































































































































