; €3enRkd"Zn6TRN] gSpeci fi cation as at; 27 Februar~r 2003 WD 00l 73280

PCTI KR99/ 00264 CATHECOL ‘HYDRAZONE DERI VATI VES, - PROCESS FOR PREPARI NG THE
SAME AND PHARMACEUTI CAL COVPCSI TI ON CONTAI NI 9ged; htEtISAhEatE)zFF&J;&r(ZEOG'?.-IE

| NVENTI ON The present invention relates to novel cat hecol hydr azone
derivati vesw\ﬂff‘)’ﬁﬁsi’nhi bit the enzymatic activity of phosp Pase 1V or
tunor necrosis factor. These 10 conpounds nay be useful in prevention or
treatment of bronchi al chronic atretic
airway, psoriasis, all e(?p?gﬁg r |n|¥ﬁmm ?L?IEX?BS Crohn' s di sease,
septicem a, septic sh&m@CES&EO&BREEW@HﬁEJSAE%AHDSUCh as cachexia, TNF

rel ated di seas i [aYal a nethod for
produci ng sai d?%ﬁ%ﬁﬁﬁ?@ﬁﬁ%@%@ﬁ@ﬁﬁ?ﬁ“gﬁ% lgg‘?]{r?{ﬁ%ﬁt ai ning said
conmpound. 15 BACKGROUND COF THE | NVENTI ON Phosphodi esterase IV is an enzyne
t hat spgci fically hydrolyzes cAMP (cyclic adenosine 3',5' - nobnophosphat e)
into inactive adenosine 3',S -nonophosphate. The cAMP 20 has been shown to
be a secondrresp ORTHEBRAENTION t he cel | ul ar responses to external stimuli
and to act as relaxing or contradicting bronchial nmuscles. The inhibition
of phosphodi esterase iV [ eads to the prevention of broncospasm by

mai nt ai ni ng the 'Pﬁbr‘gﬁ&tn[ ﬂ;vbﬁfbnqglat‘éﬁw neHcathe3 O hydehesRSdeiatives which
anti-inflammation her ef ore onpounds that “i nhi bit phosphodi esterase

|V shoul d belhémrtée@weanﬁath%ﬁ nb@spagqhmasw qQrfmeringerogs Betgn ddese| ¢ j s
Known fyfat EoBunBe g%b%séfaﬁhgﬁev%w)oru&amk bﬁ%ﬁaua@smae&%ays di sease

such as cachexia and autol nmmuné di sease F appears to act as a
primary 30 hmaekitis chrooic atreiid mtpéﬁlyastseﬂbtglmhlmm ﬁclmtltsfeﬁm%m@'sand septic

ctivi ty agi e sboghie, SpRESHER P in RARALY Wollel B IPABUTINEL Y | oot on

as at: 27 Fedhatehdiyeages, @OAIRCTHe R B02@ibnghle®p troxinethodfoaprodicingsaidl’ NF wi | |

be pharnmaceytjcal l.y. val uabl e there e devel op new
conmpounds WECI)C oqnﬂ%?rbd?atp%a 04506 iQ %%necoﬁélmli{ﬁ%m%%é&dg conmpounds have
been suf§gested as inhibitors of phosphodl esterase IV and 5 TNF. For

giexgeéoﬁzpé%égg)mgﬁeﬁ{mg‘wpﬁ{ oduct descri bes oxi ncarbamate and

Phosphodiesterase IV is an enzyme that specifically hydrolyzes cAMP (cyclic

adenosine 3',5'-monophosphate) into inactive adenosine 3',5'-monophosphate. The cAMP
20 has been shown to be a second messenger mediating the cellular responses to external

stimuli and to act as relaxing or contradicting bronchial muscles.

The inhibition of phosphodiesterase IV leads to the prevention of broncospasm

by maintaining the concentration of cAMP and also induces an anti-inflammation.

25 Therefore, compounds that inhibit phosphodiesterase IV should be effective in treating
asthma and the like diseases.

It is known that tumor necrosis factor (TNF) is implicated in infectious disease
such as cachexia and autoimmune disease. Also, TNF appears to act as a primary

30 mediator for inflammatory reaction such as septicemia and septic shock.

Therefore, it is expected that compounds with the inhibitory activity against
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~R O 15 wherein Ris C3.~ alkyl or C3_~ cycloal kyl, R~ is halogen or |ower
alkyl, and RZ is am no, | ower al kylam no, arylam no, |ower al koxy or

aryl oxy. US Patent No 5, 393, 788 of Sm t hKl i ngcBaesioans SOPPREEAQP003
descri bes ﬁg&%ﬁk&( oxani de conpound of for mula: 20 3 E@ﬂoﬁt N Rs R4
O 25 wherei C, ~cycloal kyl, X is YR2 halogen in whicC I'S oxgen or

sul fur, or lower alkyl, R and R5 are independently OR, R4 is hydrogen or
C-. Z al kyl, Bspﬁomﬁr@é TWNGER wilhse anh&clmedn)omwan@,tbm Blak¥tlys a 30 SUMVARY
OF THE | NVE ION -2 WO 001 73280 ecification as at: 27 Februay 2003

PCTI KROO1002¢4 (T clapage sompenpdn Fhish mprtsmeusodieersedisheabF - hydr azone
derivatives of formula I: RZ R3i NN.R4 CH3 10 or pharmaceutlcally

acceptable salts thereof, wherein R is C _, alkyl or C3_~ cycloalkyl; RZ
i s hydrogen, hydMerygonmpourgshaveppenshggestpiranpdyi te@)qﬂplpsphvdxegﬁq@sﬁ&’ ade

' ndepenglent lTxIFhF&F Qgrﬁﬁb e, BP 470 E%me?n%ﬂmﬁ%dm d%cmbc"a5 catbaityfe! dy!
pryfnidyl or phenﬁ sti tut wth one or two se ecte ronla group
consi sti ng efid &Smharbogterof f@mu: al koxy, nitro, trifluoronmethyl, C, _6 alkyl
and carboxyl, or R and R4 are directly bonded by C3.~ containing oxygen,
sul fur or nitrogen to forma heterocyclic ring, X is oxygen, sulfur or NH,
and RS is C,_~ al kyl, -NHRG, or 2-, 3- or 4-pyridyl, prymdyl or
phenyl substituted with one S© Rél froma group consisting of hal ogen,
C,_6 al koxy, nitrite, trifl oronethyl C, .~ alkyl and carboxyl, and R6 is
hydr ogeo, hydroxy , 5 alkoxy) C, _s alkyl, pyridyl or phenyl.
DETAI LED DESCRI PT "RVENTI ON The conpound of fornmula | can be
present as optical i90 5 or stereoisoners. 25 ~ Thus, the present

i nvention includesgguch*i soners and m xtures thereof. The present invention
provi des a pharmacdutical conposition for inhibiting phosphodiesterase IV
or TNF which conprises a conpound of formula | and a pharmaceutically
acceptabl e Garner. 30 The conmpound of formula I can be prepared by the

foll owi ng reaction schene |: 5.
wherein R is C, ; alkyl or C3 ,cycloalkyl, R' is halogen or lower alkyl, and R? is amino,

\

lower alkylamino, arylamino, lower alkoxy or aryloxy.

US Patent No. 5,393,788 of SmithKline Beecham Corporation describes

phenylalkyl oxamide compound of formula:

20
R3 R7 R5 0O
|
R" O

25 X

wherein R is C, ,cycloalkyl, X is YR? halogen in which Y is oxgen or sulfur, or lower

alkyl, R? and R® are independently OR’, R* is hydrogen or C,, alkyl, R®is OR, ar

NR,OR,, and R’ is hydrogen or C, , alkyl.
30

SUMMARY OF THE INVENTION

)



-3 WD 001 73280 Reaction Scheme | Specification as at: 27 Februan 2r 003
PC TI KR99/ 00264 OO5 HO~ H---.~ R0l \ Hp O/ CH, CH3 3 10 Rz R3 i

RO~ ~Nt~l. R4 CH3 15 wherein R, R-, R3 aqif ffaifthtst®7580madSodef i ned
above. Sone deroin\s ives were synthesized by a known netha : . em,
1994, 37, 16’%?. drazi ne conpounds were synthesized in Pﬁr P09 t o

90% i n al cohol 20 solvent using acid catalyst (Tetrahedron Lett. 1994, 35,

3711) The inventi il 4 i R r . ol | owi ng
L ustrati ve. Brans ety Bl B AR o il

3-cycl opent Wi oxy- 4- net hoxybenzal dehyde 30 A solution of 100 g (0.66 nol) of
isovanillin, 136.2 g (0.99 nol) of anhydrous potassium carbonate, and 3 g
of potassiumiodide in 650 nl of anhydrous dinethylforman de was stirred at
65'C. 127.3 g (0.85 nol) of cy& opémtyl brom de was -4 Specification as
at: 27 February 2003 \0Q 00473288, PM/KR99100264 sl owy added dropw se for 1
hour to>the sol uti oR~ Th ¥ ut™n WAs stirred at 65C for 1 day and) then;
its tenperature was | ow Po a roomtenperature. It was diluted by 2.0 L
of toluene and was wa§hed Twith 1M sodium hydroxide (2 x 1.5 L). The
aqueous | ayer was extiGildied with 0.5 L of toluene) and the organic |ayer
was washed with distilled 5 water (2 x 1.5 L). The organic |layer was dried
and concentrated to obtain 117 g of light brown oily title conpound. 'H
NVR(CDGCi 3,d): 9.84(s,1H) 7.42(m 2H) 6.95(d, 1H, J=9Hz) 4.87(m 1H) 3.93(s,

3H) 2. 1ppl. 6((:(;;189 r ce]lgcﬁ}é%i ‘kﬁ%"%sé‘%&%ﬂé\fx‘ﬂ:‘&ﬁﬁm y>Eoxy- 4- met haxybenzal dehyde

i soni cot i ni azone 50/ Ol
R'is C, ;alkyl or C, ,cycloalkyl;

R? is hydrogen, hydroxy, C, ;alkyl or -CH,CH,C(=0)NH,;
R? and R* are independently hydrogen, C, , alkyl, -C(=X)-R®, or 2-, 3- or 4-pyridyl,
prymidyl or phenyl substituted with one or two selected from a group consisting of
15 halogen, C, 4 alkoxy, nitro, trifluoromethyl, C,  alkyl and carboxyl, or R’ and R* are
directly bonded by C,_, containing oxygen, sulfur or nitrogen to form a heterocyclic ring,
X is oxygen, sulfur or NH, and R’ is C, ; alkyl, -NHR®, CONH, or 2-, 3- or 4-pyridyl,
prymidyl or phenyl substituted with one selected from a group consisting of halogen, C,
alkoxy, nitrile, trifluoromethyl, C, calkyl and carboxyl, and R®is hydrogen, hydroxy,
20 NH,, C, s alkoxy, C, ;alkyl, pyridyl or phenyl.

DETAILED DESCRIPTION OF THE INVENTION

1 . . .
The compound of formula I can be present as optical isomers or stereoisomers.

25 Thus, the present invention includes such isomers and mixtures thereof.

The present invention provides a pharmaceutical composition for inhibiting
phosphodiesterase IV or TNF which comprises a compound of formula [ and a
pharmaceutically acceptable carrier.

30

The compound of formula I can be prepared by the following reaction scheme



CH3 20 A catalytic anmobunt of concentrated sulfuric acid was added to a
solution of 0.44 g (2.0 mmle) of conpound prepared by Reference Exanple 1
in 30 m of ethanol and the mxture was stirrgd.at.ibA3Mt S9P&Saiheos or 10
m nut es. fﬁ ?g i soni cotinic hydrazide wasi dg d'F"T%gE;Eaﬁﬁﬁg_”“

sol ution. solution was stirred at 50'C for 4 hours and was concentrat ed
under reduced pressure. The residue was dissolved in 25 dichl oronet hane and
was washed r¥icGsh Sdhbie PO m of distilled water. The separated organic |ayer
was dried over anhydrous magnesi um sul fate and was distilled under reduced
pressure. The resulting white crystal was recrystallized in dichloronethane
to obtain 0.67 g (88.45% of white title conmpound. mp. 170 - 171C 'H
NMR(DVBO- d6) : 1. 60(2 m 1.75(4H, m 1.92(2H, mMO3.81(3H, s) 4.85(1H, m
30 7.04(1H, d J=8.4Hz){ 7.24(1H, dd, J=8.4_ | BHz)I7.33(1H, d J=I.BHz)
7.81(2H, dd,HOS4.4 6Hz) 8.39(1H, s) RS. 78 dd;HJ=4_5. |.QHz) 11.92(1H,
s) -5 WO 001 7§ LEZ Spetificatio t: 27 February 2003

PCT/ KR99/ 00264 ‘thyl o
[ (3- cyclopenﬁaloxy 4- raethoxyphenyl)tneth&heneJhydra2|nofornate H501 ~ ~
N~-N~-O-CH3 O ICHEH3 10 A catalytlc amount of toncentrated hydrochloric acid
was added to a solution of-i .00 g (4.54 mvol e) of conpound prepared by

Ref erence Exanple 1 in 80 n1 of ethanol and the mixture was stirred at room
tenperature for 10 mnutes. 0.73 g of ethyl carbazate was added to the
reacti @m solution. The solution was stirgeéd g2 50' C for 4 hours and was
concentrated underreduced pressuge. The rg§| e was dissolved in

di chl oronethane and 1 S was wagfi UNTTF* . of distilled water. The
separated organic |ayer was dried
distilled under reduced pressure he~Tesulting white crystal was
recrystallized in dichloronethan 0 obtain 1.25 g (89.87% of white title
compound. mp. 146 - 147C "'H N HNBC)dG) 1.23(3H) t, J=7.1Hz) 1.58(2H, m
1.73(4H, m 1.88(2H) nm) 20 3.77(3H, s) 4 13(2H, q, Jz?.lkt) 4.80(1H, m
6.98(1M d J=8.4Hz) 7.07(1H, dd, J=8.4, |.9Hz) 7.20(1H, d J=I.9Hz) 7.93(1H
s) 10. 92(mvh@r)emwa@maéﬁle%é&pﬁaawa«gz%4 met hoxybenzal dehyde

phenyl hydrazone 25 30 A catalytic anmount of
concentrat ed hydrochlorlc aC|d mas added to a solutlon of -6

Some derivatives were synthesized by a known method (J. Med. Chem., 1994,

37, 1696). Hydrazine compounds were synthesized in yield of 60% to 90% in alcohol
20 solvent using acid catalyst (Tetrahedron Lett. 1994, 35, 3711)

i

The invention will now be described with reference to the following illustrative

Examples.

25 EXAMPLES

REFERENCE EXAMPLE 1
3-cyclopentyloxy-4-methoxybenzaldehyde

30 A solution of 100 g (0.66 mol) of isovanillin, 136.2 g (0.99 mol) of anhydrous
potassium carbonate, and 3 g of potassium iodide in 650 ml of anhydrous

dimethylformamide was stirred at 65°C. 127.3 g (0.85 mol) of cyclopentyl bromide was

4



WO OO 737280 Specification as at: 27 Februar)r 2003 PG'TI I CR99100264 0.50 g
(2.27 mmol e) of compqund prepared by Reference Exanple 1 in 60 nl of

et hanol and the m xture was stirred at room kgigphadbiiEat! BF FebPudi DadEs.
0.34 m of drazine was added to the reaction solution he sol ution
was sti rred‘ggfm’gﬁ C for 10 hours. The resulting preC| plt'é(fréxﬁ\ﬁé’{%ﬁ?ltered
and washed with 20 ml of ethanol to 5 obtain 0, 63 (89.41 9% of Wmte

1 aa(ory ey AL A A Pl QLGS m#ﬂ@%%%‘ﬁ%@ L

7 03( 2H, d, I dayzangithen; ifs tagperarecas loweedzqamo@mopemme(lmsn)luwdw QH, d

.BHz) 7
(E) 3- cilcl o%géfoh?egiaqd % %%%E%@ﬁza gr oélceﬁ)él f’ L?/JF’&%%‘??%“WW N~N~CH3
15 ~ | ' OOwas éxtﬁbfad Antha)tfaLy)ftutuemgmndtheafrgmﬂamtwaamdneldwdﬂm#timd| c acid

Roi cr ene EVARECS 1o Hh T0owms RYSOAAF S aorRe edie ob@mad Bef PPRod ot room

terrperatureblfoe,rnohg)umeuﬁ@ﬁmdo 26 g of acetic hydrazide was added to the
reaction solution. The sol rred at 25' C for 10 hours and was
concent r at ed! HWQ%&)@&(W@S@@(’@ 25ng5¢deg«|[ dn%{%'y@i‘ d5ppJ3s 3
di chl or onet haneg@nduyas washed twice with 50 ml of distilled wafer. The
separated 25 organic’ | ayer was dried over anhydrous magnesi um sul fate and
was distilled under reduced pressure. The resulting white crystal was
recrysygl I i ggdvprfizchl orornethane to obtain 0.59 g (94.06% of white title
corrpound mp. 155 - 156C 'H NVMR(DMBO-d6): 1.58(2H, m 1.71(4H m 1.88(2H,
m 2. 18( 3H, (9y3-eychgeatyloxyid-methox enqudehmie Bogoqtinie-hydragesg: 4Hz) 7.14( 1 H,
dd, J=8. 4, 1.BHz) 7.24{ 1 H d J=1.8Hz) 30 7.88(1H, s) 11.12(1H) s) EXAMPLE
5 WO OOI 73280 Specification as at: 27 February 2~ 003 PCTI KR99100264
(E) - 3-cycl opent yl oxy- 4- net hoxyhenzal dehyde 7-chl or oqui nol one- 4-yl hydrazone
C HO~~N-NO/ ~N1 CH3 10 A gqtal t/lcNam)unt of concentrated

ded 16 ol wkyjonfof 0.50 g (2.27 mmole) of

hydrochl oric aci d_ wa®.add a
conpousl prepar Rnce Nexa N in 60 nl of ethanol
0
0]

[
CH,

‘

20 A catalytic amount of concentrated sulfuric acid was added to a solution 0f 0.44
g (2.0 mmole) of compound prepared by Reference Example 1 in 30 m! of ethanol and
the mixture was stirred at room temperature for 10 minutes. 0.33 g of isonicotinic
hydrazide was added to the reaction solution. The solution was stirred at 50°C for 4
hours and was concentrated under reduced pressure. The residue was dissolved in

25 dichloromethane and was washed twice with 50 ml of distilled water. The separated
organic layer was dried over anhydrous magnesium sulfate and was distilled under
reduced pressure. The resulting white crystal was recrystallized in dichloromethane to
obtain 0.67 g (88.45%) of white title compound. m.p. 170 - 171°C
'H NMR(DMSO-d6): 1.60(2H, m) 1.75(4H, m) 1.92(2H, m) 3.81(3H, s) 4.85(1H, m)

30 7.04(1H, d J=8.4Hz) 7.24(11}, dd, J=8.4, 1.8Hz) 7.33(1H, d J=1.8Hz) 7.81(2H, dd,
J=4.5, 1.6Hz) 8.39(1H, s) 8.78(2H, dd, J=4.5, 1.6Hz) 11.92(1H, s)



and the m xture was stirred at roomtenperature for 10 mnutes. 0.67 g of
_ 7-chloro-4 hydrazi noqui noline was added to the reaction solution. The
solution was stirred at 45C for 10 hours. Thesdeeﬁigiﬁ(jnrhgaprzg%p,iug,@tz@ogvas
filtered an with 20 m, of ethanol to 15 obtain 20/@ of
whi t e titleq?c,)%rrggﬁﬁd. mp. Z 1'0- 212' C ' H NVR( DVBO- d6) : VroTifls
1.78(4H, m 1.94(2H, m 3.81 (3H, s) 4.89( 1H, nm) 7.04(1H, d J=8. 3FE)
7.28(1H, ddgx3pBE2 . BHz) 7. 3(3(1H d J=5.2Hz) 7.42(1H, d J=l.BHz) 7.61(1H,
d) 7.86(1H, 39(1H, s) 8.44(21-1, d J=9.1Hz) 20 EXAMPLE 6
(E) 3 cycl o&@jﬁ V'df?ch&iWtM'G%X/’BMB?H@HW@'@'PWW&HW&%W@F9&2one HO ~
"~N~~ 25 O~ HJ CH3 A catalytic anount of concentrated hydrochloric
aC|d vvas added to a solution of 3 0 0.50 g (2.27 muol e) of conpound
prepared by Reference Exanple 1 ipp 50 ml of ethanol and the m xture was
stirredsat roomtse npebatu e far 1R m putegy 0.63 g of hydrozino-2
im dazoF| ne hydr ? s~ AuNEd 0 fWé€ réaction solution. The solution
was stirred g_ u OOI 80 Specify cation as at: 27 February 2r 003
PCTI K. R99100264 at 4SO 5f 8 hours and was concentrated under reduced
pressure. The residueé s dissolved in dichloronethane and was washed tw ce
wth SOm of distilled3water. The separated organic |ayer was dried over
anhydr ous magnesium sul fate and was distilled under reduced pressure. The
resulting light yellow oil was purified by a flash S chromat ography (silica
gel ) 7.68% net hamp.lcad'lyubhmmmmdoﬁmmdhydﬂ@h&impmg/aﬁddudimblutlmaﬂ)t ain 0.4S

6S. 569 f NVR( DIVIS 1.61
?2|(4 m 1/() 73(09\'\/{14%}5{; e CO CEE%Y%Y“"Q%@("Q’NE é“‘é@‘? m 7.01
(1H d! %n&”ﬂé}nn?mr%%s shn%datd@om én&cx‘ituré—fo%mﬁtcélé.(ﬁéertﬁyl%ari;aﬁkﬁZ)

8. 06( 1H, s) 10 EXAWPLE 7

(E) - 2- (( 3- cy'tar BfieA tqthetepetion seluviea Jrrolfion et Hifted Ay fr 42owe a8d Hekani de H

1SOI - ~N%Méznétédwx{de&ducéaﬁes&9e Ak afdub A8 ASolvEd iFIRARkSndthaBandcar ri ed
out usi ng 0.S0 g 27 ranol of, conpound prepared in Reference Exanple 1

as a stlarti h’g‘sﬁﬁﬁ'@filt‘éﬂcct"’éhé%t“éPﬁd‘&ﬂE‘? vgte(rﬂlce@%at@rorwaeywaﬁ én‘adorrpound

mp. 144 - nh Jn? DIYe luﬁl\6§ulfaée éﬁ(@ﬂ dlgallca LZ]@iél‘lllE'dudEh p}cs§@{:2
3. 76(3H s) 4.92( . 1H, dd,

3=8. 3, 9Hz98u11m86\(hﬂwryeialytﬂls r@ais;au;_zsdmd;@@qmnetagnez@om@pms ed$9. §7%
of white title compound. m.p. 146 - 147°C
'H NMR(DMSQ-d6): 1.23(3H, t, J=7.1Hz) 1.58(2H, m) 1.73(4H, m) 1.88(2H, m)
20 3.77(3H, s) 4.13(2H, q, J=7.1Hz) 4.80(1H, m) 6.98(1H, d J=8.4Hz) 7.07(1H, dd, J=8.4,
1.9Hz) 7.20(1H, d J=1.9Hz) 7.93(1H, s) 10.92(1H, s)

EXAMPLE 3
(E)-3-cyclopentyloxy-4-methoxybenzaldehyde phenylhydrazone
25
H
T0
9
CH
30 3

A catalytic amount of concentrated hydrochloric acid was added to a solution of

-6-



EXAMPLE 8 (E)-3-cycl opentyl oxy-4-net hoxybenzal dehyde 2-nitrophenyl hydrazone
.30 -9 Speci fication as at: 27 February 2003 WD 00/73280 O O- Nt/ H5 OO

| CH3 PCT/KR99100264 A reaction as in Exanpl e SrdlitRafs i ' 0.50
g {2.27 mmlv?gomszéoo conmpound prepared in Ref erencea Jsa'%ﬁlébru;d A 3rti ng
material to obtain 0.63 g (78.09% of red yellow title conpoun mp. 135 C
(deconposed) ' H NVR(DMSO-d6); 1.61 {2H, m 1.77(4H, m 1. 94(2H m

3. 80( 3H, rin 1 H,
S S A 45) 16 86H§§2ﬂ77 ol@)of@oﬁ%nafﬁgarga byﬁ@&%mc@ Ekhn{le@nﬁém i:tﬁan%g(S( 1 H d

J =8. 7Hz) 8. ﬂnd( the P}‘xt\!fa Wasg stigred; aty feom Sef@g(aﬁme rﬂor 49 minutes. 93¢ 1M of) EXAVPLE

nylhydrazine was added to the reacnon soluuon The solu’uon was stirred at 50°C for
(E) 2-((3- cyclopent | oxy- 4- met hoxy % ) et hyl enej tﬁ razi necar bot hi oam de
ters

20 H O ~ N-Nihpurg. The gwsulting prectmstcws dand tynshaé with 28mlngf] eghagolias c?r ried

1. 1
os 2 st 1ot noteloe3 b AWBoPn L ik RERALRA B 0B ?ﬂ%%. e o und.
?96 %hz - 114:6QQ2HH)VREBRS®) d GR(2HL ) 3(7ZEH, s)4.85(1HL,(mH, 1. 88( 2H, rT)H ad.
Iz | oref TR (Vs IR 7 gy Lo TR d“?‘zﬁaolﬁ?

00l 73280 EXAWQ@EHJI@?WQHL&H%I&SHK)H 786 kY 1022(AEky uary 2i 003 PGTI KR99100Z64

10 EXAMPLE 4
(E)-3-cyclopentyloxy-4-methoxybenzaldehyde acetic hydrazone

\/
15 :@

?
CH,

A catalytic amount of concentrated hydrochloric acid was added to a solution of
20 0.50 g (2.27 mmole) of compound prepared by Reference Example 1 in 60 ml of ethanol
and the mixture was stirred at room temperature for 10 minutes. 0.26 g of acetic
hydrazide was added to the reaction solution. The solution was stirred at 25°C for 10
hours and was concentrated under reduced pressure. The residue was dissolved in
dichloromethane and was washed twice with 50 ml of distilled water. The separated
25 organic layer was dried over anhydrous magnesium sulfate and was distilled under
reduced pressure. The resulting white crystal was recrystallized in dichloromethane to
obtain 0.59 g (94.06%) of white title compound. m.p. 155 - 156°C
'H NMR(DMSO0-d6): 1.58(2H, m) 1.71(4H, m) 1.88(2H, m) 2.18(3H, s) 3.78(3H, s)
4.81(1H, m) 6.99(1H, d J=84Hz) 7.14(1H, dd, J=8.4, 1.8Hz) 7.24(1H, d J=1.8Hz)
30 7.88(1H, s) 11.12(1H, s)

EXAMPLE 5



(E) - 3-cycl opeat yl oxy- 4- net hoxybenzal dehyde 4-chl orophenyl hydraxone H 0 I\~
~NNI\ 0O~~C | CH3 10 Areaction as in Exanple 6 was carried out using

1.50 g (6.81 nml e) of conpound prepared in Re{QrgRsRnRsaMmYSelnds Ro3
starting mtﬁ'm%obtain 1.65 g (70.26% ofwhite title E@ gﬁf mp.
133 - 135C"° 8 O d6): 1.60(2H, m 1.76(4H, m 1. 91(5 ﬂ%‘?&)@ 8(3H, s)
4.86(1H, m 6.97(1H, d J=8.4Hz) 7.04(2H, dd J=6.8, 2.1Hz) 7.12(1H, dd,

J=8. 4, |.9HzXE}F32¢dieintylokylpmitifoxghenzalddiglic 7-cRibrdqhindlone=d-yRlldazdneB7( 1H, s)
10. 27(1H, s) EXAMPLE 11

(E)-2-({3-cycl opentyl oxy- 4- met hoxyphenyl ) met hyl ene] hydr azi necar bonyl net hyl
(trimethyl) amoniumchloride 20 HO ~ ~ | N +. N~NCH3 O/ OCH3 | CH3
ugihg 1.50 g (6.81 mol e) of

d .03 g of

Rl oNide hydr azi de as starting materials
to obtain 30 1.73 ¢ whi t'e ti|t|e conpound. mp. 178 - 179C 'H
NMR(DVBSO- d6) : 1. 60(2 M F3AH n) 1.90PH, m) 3.30(9H, s) 3.79(3H, s)
4.33 (2Ha, s) 4.79(2Ha, s? 4.84( 1 H m 7.03 ( 1 H dJ=8.4Hz) 7.23 ( 1 H,
dd, J=8.4, 1.BHz) -11 WEHPOI 73280 Specification as at: 27 Februara~ 2003
PCTI KRO9/00264 7.29(1H, d J=I.BHz) 8.01(1Ha',s) 8.26(1Ha', s) 12.05(1H,
brs) EXAMPLE 1:; 5

(E)-N-(1, 4- oxazi ne-4-yl)-3-cycl opent yl oxy- 4- net hoxyphenyl r net hanei rnine w O
\' ~N=N 1@ CH3 5. 0 AgrataPRic amonmtlo€goncéntrad hpdrochigrionprirved atided Red setutioeef Exanpl e

1 was dissolved i 0 nml, .of. ethanpl and.the.resultin ol uti.op was, stirred
at room tenp@rsgtgﬁgg pmole), °‘TmR3“Wﬁ?TERa .bygf,feéin-c Xmﬁﬁf%ﬁdﬁﬂﬁg‘?‘w& i ne was
added xo0 the ah@afRihRfure WhdiitinRd at rdbift téeertithre Fort@Sminlites, 0FT g2df 72Rickas- 14

hours. The resyltjng precipitat s filtered and washed wth 20 of
ethanol to o gﬁ“ﬁ‘“&‘lWﬂl’lné Wgﬁ)?q%&f to-fifireaction olptings Theselugen wey ﬁ“‘Z&‘Hatl“ﬁ%

i sopropy! et hggy tohoft ﬂh&eﬁfl&éf&cgﬁzce%&%n&%d hd WAhGDRHRO20 Y of BihRrol I8 - 1 09C
"H NVR(DMSO-d6) ;. 1. 56&m 2H) 1.70(m 4H) 1.88(m 2Hk .3.03(m 4H) 3.67(m
7H) 15 obtain 0.55 g (61.20%) of white title compound. m.p. 210 - 212°C

'H NMR(DMSO-d6): 1.61(2H, m) 1.78(4H, m) 1.94(2H, m) 3.81(3H, s) 4.89(1H, m)

7.04(1H, d J=8.3Hz) 7.28(1H, dd, J=8.3, 1.8Hz) 7.36(1H, d J=5.2Hz) 7.42(1H, d

J=1.8Hz) 7.61(1H, d) 7.86(1H, s) 8.39(1H, s) 8.44(2H, d J=9.1Hz)

(carboxymet hyl ) tring

20 EXAMPLE 6
(E)-3-cyclopentyloxy-4-methoxybenzaldehyde 2-imidazolinohydrazone

H
0] x N N
OB R
N
25 ? | N
CH

3

A catalytic amount of concentrated hydrochloric acid was added to a solution of
30 0.50 g (2.27 mmole) of compound prepared by Reference Example 1 in 50 ml of ethanol
and the mixture was stirred at room temperature for 10 minutes. 0.63 g of hydrozino-2-

imidazoline hydrobromide was added to the reaction solution. The solution was stirred

8-



20 4.77(m 1H) 6.88(d, 1H 7.04(dd, 1H 7.18(d, 1H) 7.62(s, |IH EXAMPLE 13
(E) - N- pi peridi no-3-cycl opent yl oxy- 4- met hoxyphenyl nmet hanei mi ne 2$ ~O w O\

"~N~N~ O | CH3 30 A reaction as in Exanple 12 cifi®tioh 89 aP Yy FASLAY 28050 9
(2.27 mol e) fooﬁ:%ﬁ)ound prepared in Ref erencei%arrpl e I ?@ﬁ’gg ’Jﬁibffi of
N- am nopi peridineas -12 WO 001 73280 Specification as at: qﬁeﬁr uary 2r

003 PCT/ KR991 00264 starting nmaterials to obtain 0.65 g (94.68% of white
D B S 36 ANBE i St 9 bt 1)

7 18%3], 1::?) ﬁxsgo}{vgni] in g;}m@%@@i@ w'ashe(drtnwice \l_wil)ith 50 ml(of (’iistilll:)d water. The i
(B)-2-[(3- cyshiant wbatafir WASLA@PO/BNGRYN TR AR LI 2 WRegiexi m dam d
e HO\ WN-N-NH2 NH 10 A reaction as in Exanple 6 was carried out using
1.50 g (6. 81 upfies| wiluesd rresswisudbe pesulbiag dight yellwy wilewes pmsigdobe a1fleshd 0. 73 ¢

(550299 o Sh B BrplL CARE BuTt oA heiRas Geros BT e hadoyipd *-°° ©

1. 621. 64( 2H, torpbtain DASIZ65.36%)ef white title oap@nd. 2rip. §7)- W'B4(3H, s) 4. 954. 98( 1H,

D 7(1H or &) RS0} e B ey b Faoi by S 3ok, 1)

(E) - 3- cycl opegoylixy) 20n@HhdxyBeHzZ)aT 24 hiidéd, =Ry 1 §Hoy Y hy(dHad dre8HEPRS O , \
~N~-N N O J Og%%@%%)reacti on as in Exanple 6 was carried out using 0.80 g
(3.63 Mol e) ound prepared in Reference Exanple 1 and 0.39 g of

2- hydr aziipnopyrim dine as starting materials to obtain 0.96 g (84.89% of
white title %i%,,mp. 142 - 143 C -13 WO 00/ 73280

(E)-2-[(3-cyclopentyloxy-4-methoxyphenyl)methylenejhydrazinecarboxamide

H

0 x N NH
Y
]g\ I
?
CH

3

20 A reaction as in Exa£nple 6 was carried out using 0.50 g (2.27 mmole) of
compound prepared in Reference Example 1 as a starting material to obtain 0.47 g
(74.66%) of white title compound. m.p. 144 - 146°C
'H NMR(DMSO-d6): 1.58(2H, m) 1.71(4H, m) 1.89(2H, m) 3.76(3H, s) 4.92(1H, m)
6.44(2H, brs) 6.93(1H, d J=8.3Hz) 7.09(1H, dd, J=8.3, 1.9Hz) 7.36(1H, d J=1.9Hz)

25 7.75(1H, s) 10.08(1H, s)

EXAMPLE 8
(E)-3-cyclopentyloxy-4-methoxybenzaldehyde 2-nitrophenylhydrazone

30



' Specification as at: 27 Februar~r 2003 PCT/ KR99I 002b4 ~HNVR( DMSO- d6) :
1.581.61(2H, m 1.711.76(4H, m 1.891.94(2H) n) 3.77(3H, s) 4.84---4.87( 1

'H m 6.736.74( 1H m 6.97( 1 H d J=8. 3HZ) & égfuca%oh%sﬁ'ldwﬂaﬁua?r 32063‘12)

7.20( 1 H d J=8.4Hz)7.27( 1 H d J=1.BHz) 7. H, s)
8.09( 1 H, ddvOou32e0 | OHz) 10.67(1H, s) 5 EXANPLE 16 PCTﬂ<R99/00264

(E) - 3-cycl opent yl oxy- 4- net hoxybenzal dehyde 2-carboxyphenyl hydrazone O OH 10
H~1 ~\NN~1 Ol CH3 15 Areaction as in Exanple 6 was carried out
using 0.80 g (3.63 mMmmol e) of conpound prepared in Reference Exanple 1 and
0.66 g of 2-hydrazinobenzoic hydrochloride agystarting materials to obtain
1.05 g (81.57% of white title conpoundx\npp’ 174 - 176C " ~H NMR(DVSO d6) :
1.591.60(2H, m 1. 711 76(4H, m 1. 92¥{93(*H, m 3.78(3H, 20 s) 4.85( 1 H,

m 6.78(1H, dd J7.0, th) A 99 H Nl J>8. 4Hz) 7.20(1H, dd, J=8.4, 1.9Hz)
7.32( 1 H, d J=1. 9@ eI = . 6Hz) 7.68( 1 H dd J=8.5,
0.8Hz) 7. %4(1H dd 8. 05( 1 8.79(1H, d J=4.9Hz) 11.17(1H
S £t hoxybenzal dehyde

) EXAMPLE 17 25 (E)- 3-cQcl oentyl oxy-4-n
trifluoronethyl pyrimsz,g 2 yl hydrazone HF Ol ~ ~N~N-N~ F IwF 30 0/ N
| CH3 , -14 WD 001 7328® Specification as at: 27 Febmar~r 2003

CTl KR99I| 00264 A reaction as in Exanple 6 was carried out using 0,80 g

3.63 nmmol e) of conpound prepared in Reference Exanple 1 and 0.63 g of

2- hydr azi no-4 (triAlreastiomas fnyExapynlé Aiwhisrarried oyt asing 0F0rm(%27 simple) ®fobt ai n

. ; :
T 581 5001 it Biebied i REeRETRMNE! 1 ol Ripee, mailarfo oINS, 1)
7.01 ( 1 H, d(7368%) ki ded el title ¢ompdund. =8 135 CAd@dmposedpl ( 1 H, d J 4 9 Hz)
7. 27(1Hd J=5; (R R 63hm8m] 15430, 9y 1.076m2 55k sb3 G bsRer, m)
6.89(1H, m) 7.03(1H, d J=8.4Hz) 7.22(1H, dd, J=8.4, 1.9Hz) 7.35(1H, d J=1.9Hz)
7.66(1H, t J=1.6Hz) 7.95(1H, d J=8.7Hz) 8.11(1H, dd J=8.5, 1.4Hz) 8.39(1H, s)
15 11.15(1H, s)

4
P
(

EXAMPLE 9
(E)-2-[(3-cyclopentyloxy-4-methoxyphenyl)methylenc]hydrazinecarbothioamide

20 H

O x> N
:: g D/\N

O

[ .

A reaction as in Example 6 was carried out using 1.00 g (4.54 mmole) of

25

compound prepared in Reference Example 1 as a strating material to obtain 0.94 g

(70.57%) of white title compound. m.p. 112 - 114°C

'H NMR(DMSO-d6): 1.57(2H, m) 1.71(4H, m) 1.88(2H, m) 3.76(3H, s) 4.91(1H, m)
30 6.44(2H, brs) 6.93(1H, d J=8.4Hz) 7.09(1H, dd, J=8.4, 1.9Hz) 7.36(1H, d J=1.9Hz)

7.74(1H, s) 10.06(1H, s)

-10-



10 EXAMPLE 18
(B)-2-((3-cycl opentyl'oxy-4-nmet hoayphenyl ) net hyl eneJhydr azi necar bohydr azi ne

HHO~\N-NN~NH | 2 15/ OCH3 A catalytic f gl acial tiG.aci d
was added to ‘ﬁ%’%l on of 1.0 g (4,54 20 mol ko ol 27t ) 63n
Ref erence Exg%’p in 50 mM of nmethanol and the m xture ed at

roomtenperature for 10 m nutes and added dropw se over 20 mnutes to a
sol ution of Ip¥AmPRE @ar bohydrazine in 50 m of distilled water. The
reaction mxture was stirred at roomtenperature for 1 hour and the
preci pi t at ed EbPicyeopmtdoxy-4-methorybenzaldehyde 4ehbyophenthydowpnef white title
conmpound. mp. 179-181C 25 'H NVR(DMSO-d6): 1.61(2H, m) 1.72(4H, m
1.89(2H, m 3.76(3H, s) 4.05(2H, brs) 4.94( 1 Hm 6.92(1H d J=8.3Hz)
7.07(1H, dd, J=8.3, |.7Hz) 7.42(1H, Wl J=I.6Hz) 7.74(1H, s) 8.03(IH,s)

N

10. 23( | H,Bss) 30 EXAAARLE0Q - ~N
(B)-2-((3-cycl opent y-4 oxprhe t hyl ene] hydrazi nedi car boxam de
-15 WO 00n32s0 Spe fi gfr as at: uary 2003 PCTI KR99100264 H O O

I \ ~NNNH / O5 O CH3[ A catal ytic anmount “0f glacial acetic acid was
added to a solution of 1CH, g (4,54 mmol) of conpound prepared in Reference
Exanple 1 in 50 mM of nethanol and the 10 m xture was stirred at room
tenperature for 10 m nutes and added dropwi se over 30 minutes to a solution
of 1.17 g of oxam c hydrazide in 60 nil of distilled water. The reaction

m xture was stirr edraktidnORNint RERMIAE Was chdied duaipS1.30¢ {681 MmeR) Bf t at ed
solids were filtered to optain 1.12 g (80.80% of white tit]e conpound.

m p. 233- 235¢Eompppndumeranascnggierencedixample |igs a starfing materig to ofain b5 gy

3.76(3H, 5} And kbt willeThic Eomboda(ilg, 1 o8 ( 1 H d J=8. S W) 7. 28( 1

H dd, J=8. 5, 2.2 12'17.42( 1 d J=2.1 Hz? 7. 835 1 H, s} 9.32{ 1 H,s)

EXAMPLE 20 20H NMR(DMSO-d6): 1.60(2H, m) 1.76(4H, m) {.91(2H, m) 3.78(3H, s) 4.86(1H, m)

{O E{ - \ZN(~ (N?_-OC_IYfé.@Rﬁ@}M?&hﬁGR&h?&%ﬂbﬁmiQi}??lb@’l'fﬁﬁ&h%ﬁd!ﬁ@li)@%@fﬂ, ggacid O H
15 J=6.8, 2.1Hz) 7.27(1H, d J=1.9Hz) 7.87(1H, s) 10.27(1H, s)

EXAMPLE 11

(E)-2-[(3-cyclopentyloxy-4-methoxyphenyl)methylene}hydrazinecarbonylmethyl

(trimethyl) ammonium chloride

H
@] ~ N +CH,
N \[(\N\
|, .CH;
6] CH
(o) 3
]
CH

25 8

20

A reaction as in Example 6 was carried out using 1.50 g (6.81 mmole) of
compound prepared in Reference Example 1 and 1.03 g of
(carboxymethytrimethylammonium chloride hydrazide as starting materials to obtain

30 1.73 g (68.68%) of white title compound. m.p. 178 - 179°C
'"H NMR(DMSO-d6): 1.60(2H, m) 1.73(4H, m) 1.90(2H, m) 3.30(9H, s) 3.79(3H, 5)
4.33(2Ha, 5) 4.79(2Ha, s) 4.84(1H, m) 7.03(1H, d J=8.4Hz) 7.23(1H, dd, }=8.4, 1.8Hz)

-11-



25 p | CH3 Areaction as in Exanple 6 was carned out using 0.80 g (3.63
nmol e) of 30 conpound prepared in Reference Exanple 1 and 0.63 g of

“et hyl hydrazi noacetate as starting materials to biialddnGis 98 29 Flhr R 4083 et hy!
(E)-2-(3-cycl opent yl oxy-4 nnet hoxyphenyl net hyl éneJhydrazi .fQ{T/C SoSeq 1 NE
prepared est XOVEBund was -16 WO 00/ 73280 Speci fi cati SHVES%I%0427

Februar)r 2003 PCl YKR99100264 hydrol ysed in the m xture of nethanol and 1,0

N aqueous sodj Vo9 %i | f 7 (70.77% of white

i te sol i d re L rs B PR RIS § S 20t m L. 71(an
m 1.87(2H, nm) 3.74(3H) s) 3.83(2H, brs) 4.77( 1 Hm 5 6.90(1H, d J=8. SHz)
6. 96(1H) dd, E]@M%LE;IJHZ) 7.09(1H, d J=I.7Hz) 7.57(1H, s) EXPERI MENTAL
EXAMPLE | nhi bi'tion ©of "Phosphodi esterase |1V Activity 10 Conpounds prepared
by Exaraples 1 through 16 and Rolipramas control were tested on the

i nhibitiqgn of phodi est erase | V. Qsphodj.esterase LV partially purified
from hurmn UGB RN SR BEAENES Sytohen b IRy RO RER R B etnAnR il 0. 01
uM ' H CAMP were incubated at 30C for 20 mnutes. 15 The PD 3 reaction to

convert cAWMP into AVMP was conpleted by bqQiling the reaction solution for 2
m nutes. AMP was converted into adenosine by addi ng snake venom
nucl eoti dase and i ncubati e reactipn solution at 30C for 10 m nutes.

Whi | e unhydrol yzed ¢ & boyfdedNt 0 &G 1- X2 resin, the (' H adenosine in
t he agqueous sol ution ed by scintillation counting. The results
are showy in Table | belo 2071 n which the values indicate inhibition (%
of the PDE IV by each testggonpound. Table |I 25 30 Test
ConpoundsConcentration {uM I*hhi bition (% Rolipram

(Control)2070.1262. 5EXAMPLE 12066. 723 8. 4EXAMPLE 22063. 7246. 7EXAMPLE

32080. 4246,6 -17 10 15 20 25 30
5.0 g (22.7 mmole) of compound prepared by Reference Example 1 was

dissolved in 60 m] of ethanol and the resulting solution was stirred at room temperature
15 for 10 minutes. 2.91-m! of N-aminomorpholine was added to the reaction solution. The

solution was stirred at 5°C for 14 hours. The resulting precipitate was filtered and

washed with 20 mi of ethanol to obtain a while solid. This solid was recrystallized in

isopropylether to obtain 6.37 g (92.19%) of title compound. m.p. 108 - 109°C

'H NMR(DMSO0-d6): 1.56(m, 2H) 1.70(m, 4H) 1.88(m, 2H) 3.03(m, 4H) 3.67(m, 7H)
20 4.77(m, 1H) 6.88(d, 1H) 7.04(dd, 1H) 7.18(d, 1H) 7.62(s, 1H)

EXAMPLE 13
(E)-N-piperidino-3-cyclopentyloxy-4-methoxyphenylmethaneimine

25 (\\)0

30
A reaction as in Example 12 was carried out using 0.50 g (2.27 mmole) of

compound prepared in Reference Example 1 and 0.31 ml of N-aminopiperidine as

-12-



WO 00l 73280 Saecification as at: 27 February 2003 PCT/ KR99/ 00264 EXAMPLE
42072. |251. TEXAMPLE 52064. 9237. 9EXAMPLE (2058. 3231. 7EXAMPLE

' 72089. 7266. 2EXAMPLE 920$1. 0269. OEXAVPLE 1020707232, 3EXANPLE 200
12045. 1243. SEXMBLR 12 2079, 4262. OEXAVPLE |3z€7§%‘§1§;§§p%i;—v‘*. ST ey aPr i an 2003
142057. 7214. E 152063. 6249, 4EXAVPLE 162076. 6242. 3 _

Specification as at: 27 Februar~2003 WO 00173280 'fVHAT IS CLAIMED IS: 1. A
colrrpounﬁ of ;Mrﬂhlé fmaqerialgo q?&irﬂgw% (%.@lotk)wlhm%rer&ﬁ@ﬁﬁdgcmdm aﬁpgpt abl) eC
salts thereo re| is. C~= cycloa , S rogen, hyaroxy , _S
Akyl or - B IMR BN T A ReTORSHE. 35 W0 e Ok S 2 E BN |3
hydrogen, C, _4:7&hKYH) 6 86; tHS)7-080id, 0) 218(d3rH)ars7¢; Py i dyl, prymidyl or
phenyl substituted wth one or two selected froma group consisting of

hal ogen, C, ~ al koxy, vitro, trifluoronethyl, C ~ alkyl and carboxyl, or R
and R4 arg diEXﬁMMr@‘i’i‘ded by C3,., containing oxygcn, sulfur or nitrogen
to forma hetcrocyclic ring, X is oxygen, sulfur or NH and R-is C _~

al kyl , 1VHRG) (Ex2nih=cynlopentylogy-4gnethoxyphénjmetipydenelhydiadinecayboximidapide
substituted with one selected froma group consisting of halogen, C ~

al koxy, nitrite, trifluoromethyl, C ~,alkyl and carboxyl, and R6 is

hydr ogen, hydroxy, N -J2z).oC _S KX Y.N.C, al kyl') pyridyl or phenyl. 2.
The conpound accordi clfe Yereilh R?2is cyclopentyl, R is
hydrogen, R3 and 25 R4-arc jpdependent| wHl s al kyl, -C(~X)-Rs) or 2-, 3-
or 4-pyriayi, prymdyl or @henyl substituted with one selected froma group
consi sting of hal ogen, vigo, trifluoronethyl and carboxyl, or R and R are

directly bonded by G ~ contdining oxygen or nitrogen to forma heterocyclic
ring, X is oxygen, sulfur or NHL and R is -NHR6 or 4-pyridyl and R6 is

hydr ogen, hydroxy or 4-pyridyl. ' 30 3. The conpqun ccor di ng laim1
wherein is sel ect et rT”FBSﬁ/?f @r%’@ﬂ‘l’&%gé’f“ét‘cﬁwﬁdd‘l‘“ v ?56\@ 8‘5@&17@2@35 of

Speci fi cati oncodspodhd pedpaledb il Referetid® ERmbld GRA/L WA64 of aminoguanidine
(E)-3-cyclopentyl oxy~l - met |.i oxybenzal dehyde i soni cotinic hydrazone

(E} - et hy > [ ( 30xdRablspidn o5 tstise metrmainigepisehd § @03Y4) ohwhitg ilecompsred mat e,
(E) - 3-cycl opemtny i @xyrod«¢ret hoxybenzal dehyde phenyl hydr azone,

(E)-3-cycl opeptyl oxy- 4- met hoxybenzal dehyde acetic hydrazone,

(E) - 3-cycl operﬂ%M?»( L@QT@@thi}ﬂéﬂ%,d‘éﬂid’elﬁ(&Hi Ié}bémlr%(?éh@)é-gﬂ(%dr azone,
(BE)-3-cycl opegty rHSLRN 9 ngaj-g¢ PBrignddazsd 4 np r ,
(E)-2-[(3- cyc{)o%gﬁ%ﬁggx /- 4)hr22{ g)’(épjﬁgﬁy ?%’?Hﬁpggéﬁy%;g@%eﬁig?gbgam de,
(E) - 3- cycl opehthytmry.7 8ROV Ens)ll Ot E) 2- ni t r ophenyl hydr azone,
(E)-2-[(ggcycl opentyl oxy- 4- met hoxyphenyl ) met hyl ene] hydr azi necar bot hi oani de)
10 (E)-3-cycl opentyl oxy-4-net hoxybenzal dehyde 4-chl or ophenyl hydr azone,
(E)-2-[(3-cycEXAMENE 3%y- 4- net hoxyphenyl ) net hyl ene] hydr azi necar bonyl net hyl

(trinethyl) amon] L. ge P —

i oxaz] nb- 4000 pYOBREb Rk Aot B idaldcas b mridiPINETAZNRS i e,

(E) - N-pi peri di no- 3-cycl opent yl oxy- 4- net hoxyphenyi net hanei m ne, 15
(E)-2-[(3-cycl opentyl oxy- 4- met hoxyphenyl ) net hyl ene] hydr azi necar boxi m dam de
, (E)-3-cycl opent yl oxy- 4-net hoxybenzaf dehxlde 2- pyri di nyl hydrazone,

” Y Y
0 NN
|
CH

3

30 A reaction as in Example 6 was carried out using 0.80 g (3.63 mmole) of
compound prepared in Reference Example 1 and 0.39 g of 2-hydrazinopyrimidine as

starting materials to obtain 0.96 g (84.89%) of white title compound. m.p. 142 - 143°C

-13-



(E) - 3-cycl opent yl oxy- 4- net hoxybenzal dehyde 2-car boxyphenyl hydrazone,
~(B)-3-cycl opent yl oxy- 4- net hoxybenzal dehydc 4-trifluoromethyl pyrim din-2

yl hydrazone, 20 P )
(E)-Z-[(3-cyci opentyl oxy- 4- net hoxyphenyl ) net hﬁ%%gﬁ%%%%g%ﬁﬁ%ﬁﬁ%zi ne,
(E) - 2-[ (3- cyBUPEREY| oxy- 4- met hoxyphenyl ) net hyi ene] hydr az PREEREUBYxani de,

and (E)-2-[(3-cycl opentyl oxy-4-net hoxyphenyl ) net hyl ene] hydr azi noacetic

1 o A PRSP I AT ARIBE LR Fodon R D, hor0

-20 Speci f is}aB#-or8 7 ah).6. 7376 Fe(Hxa)y ¢:97 0,31 MO AT BR 89, JAJHZKRO.OM0V264 R

is C _~al kyl ~cycl.o ; 2 o} hydr ox ' | kyl or

| Sz =0 b BERS Sn, Crasdmdter iRyt i, o sddly o
-C(=X)- R5, orj=29, 1.8Hz)a0.¢4¢1y k) dyl , prym dyl or phenyl substituted with one
or two selected froma group consisting of 5 halogen, C, _6 al koxy, nitro,
trifluoronet hyl, C, ~ alkyl and carboxyl, or R and R4 arc directly bonded
by C~~, cont agxARPI®YEOEN, sulfur or nitrogen to forma heterocyclic ring,
X is oxygen, sulfur or NHand RSis C, _~ alkyl, -NHR6, CONHZ or 2-, 3- or
4-pyridyl, pr@mdyrlopentyaendmeshmygbenzaldehydgi2rdarbprapbetyidesrone om a group
consi sting of halogen, C, ~ alkoxy, nitrite) triftuoronmethyl, C, _s alkyl
and carboxyl, and R6 is hydrogen, hydroxy, 10 NH2, Cl 5 al koxy, C, _sal kyl,
pyridyl orphenyl, which conprises reacti n§<G-9alkyl O C3_7 cycl oal kyl
with ac ound of formula Il: OHO~H A5 |1 {O1 CH3 to produce a conpound

of formula Il11: 20 O RRQ LO\_BHQL-25 N _ywerein R is the sane as defined
above, and reacting @ onpg of f'grrml | with a conpound of formula
IV: 30 R2 Ra | _ | H~R4o
|
CH3
15 A reaction as in Example 6 was carried out using 0.80 g (3.63 mmole) of

compound prepared in Reference Example 1 and 0.66 g of 2-hydrazinobenzoic

hydrochloride as starting materials to obtain 1.05 g (81.57%) of white title compound.

m.p. 174 - 176°C

'H NMR(DMSO-d6): 1.59~1.60(2H, m) 1.71~1.76(4H, m) 1.92~1.93(2H, m) 3.78(3H,
20 s) 4.85(1H, m) 6.78(1H, dd J=7.0, 1.0Hz) 6.99(1H, d J=8.4Hz) 7.20(1H, dd, J=8.4,

1.9Hz) 7.32(1H, d J=1.9Hz) 7.50(1H, dd J=7.0, 1.6Hz) 7.68(1H, dd J=8.5, 0.8Hz)

7.84(1H, dd J=8.0, 1.4Hz) 8.05(1H, s) 8.79(1H, d J=4.9Hz) 11.17(1H, s)

EXAMPLE 17
25 (E)-3-cyclopentyloxy-4-methoxybenzaldehyde 4-trifluoromethylpyrimidin-2-
ylhydrazone

F

H
0 x> N N
N7 N F
. O/ D/\ \IL/ | )
lo NS
CH3 )
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wherein RZ, R and R4 are the sane as defjned above. 5. A pharnaceuti cal

“conpositon for inhibiting phosphodiesterase |\ pkifiddon¥ahehs ¢obmak 983 a
phar maceut i caj 75k§ ective anount of the corrpou'na of crlai @mﬁ@ﬁoﬁ! 40

phar maceut i cal y accept able carrier. 10 15 20 25 30 -22
.Af& AfLy. AL?. A sy. A@

AfL. A L. AA'y. Ahsy. A {L, . A9Ase. AQUsR. ALh™ . A&U. A" U , . AsUL, . A" R Ashs. AA" . As
{ A{T . A{?" 3Br$70sk*u
{vql f a\ W ca] ca] ca]Ac“eéf\iO&‘] wRn Exaple§ was caried prtaysing) 089 edp &4 maplehela) ca] ca]
caj ca] ca] ca]j LS@];&@L&@Wxﬁﬂef‘e@&r@e axaghp [b 1 and 0.63 g of 2-h drazmo 4
; >FQ<NCzupkf a\ W ca] ca] ca] ca] ca] ca] ca] ca] ca c%ima cal ca%c’\ cal] ca] ca]ca] ca
] ca] ca] ca] ca] W@%&ﬂ)&ﬁ@]%‘&]%&f@ﬁg wapods tooptaindeifecy %7 o rafwkitatitly ca] cal ca
U cal] ca]¢£” a]&)?r] %?ﬂd:ﬂ-l;?a}’ cab@a] ca] ca] ca] ca] ca] ca] cal] ca] ca] caU] ca] c”a] chal
ca]ca]ca]ca]ca é)a

110w mheM I}II‘;@](BM]Séhqlﬁ)a] &&]léélﬁh}rﬁa]ﬁa} @@(FHal}ll:hP%@}Icm} 339@H} 9" a] ca] ca] c

$P1-%00) R, '
a] S ?]( )Ci% gﬂ:))cﬂ ?h%ﬁ?kﬁ%]‘ﬁaﬁc%}ﬁ@]’mh] ’ca)]Hc f?g“?a ca{] gégﬂ:a] caj ca
% ;3 ;i)lJ% Z a] Ca]$C al. mg(Ill‘lac] 2} salcmmxnatd]m}w MYGHL sk ca
* k% % + r-

& Vv--%{...... OOI\/IlYl\ 1f 1112rr22upkf a\ W ca] ca] ca] ca] ca] ca] ca] ca] ca] cal] ca] c®
a] calU] cajca) cBXaMPIEl ¢8] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! n22>373d3
33333334P4445 6 6777778898~yt qj - .
ca] ca] ca] ca] c&gg‘aﬁ ‘3‘5438 wﬂw@a&%ﬁ@hﬁr&%@@f’gﬁf@%ﬁﬁg Bk]cgllfg!afgla

' 98H888888F99: X: c:

X<<<<<<=?= K:::::C>>J’>{ qu gb] Xj e [ U] c]ca] ca] ca] ca] ca] ca] ca] ca] cal] ca

UV] ca] c™a] ca] ca] ca] ca] ca] cag)caU] ca] cal cal;]l caj bla] ca] ca] ca] ca] ca] ca] cal] ca
J???7%$@ @na @0

A( A4A\ Ak AJBVBBBBBCK |—|—7 pkf 5( \qq]/a] éﬂ":ca] ca] cal ca]ca]ca]caJca]c
a] ca] ca] &) ca]ca] ca] ¢ ] calcalghMal] ca] caPca]l ca] ca] ca] ca] ca] ca] ca] ca! EF$F
F' G=G?& GGEEEEEDHHHM | | @ LYaJqJyJJJJdd

KPKKK{ uoi d_ZU] ca] ca] ca] caU] cgll c*aU] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]c
a]J ca] ca] ca] c(a] ca] ca] ca] ca] caFca] cal] ca] cra! KLnLLLMVWM Mz MVNNG OMOO007 P?PJP
pPPP>QQQARRROS\ S{vqgl gb] X] c] ca] ca] ca] ca] ca] ca] ca] ca] caU] ca] c™a] ca] ca]ca] ca]c
a) ca] ca] ca] ca] ca] ca] cal] ca] ca] ca] c*a] ca] ca] ca] ca] ca] ca! \ SYSSSSTi TTUUU<UKUUAV
VW V\RV\Y/\DXXY Acata ytic amount of glacial acetic acid was added to a solution of 1.0 g (4,54

YYYYYYZZZZ~y

] cal cal ¢4 et ipaFRliaatals RAREELEMAE] 1) 30 BTLERLBHAMERTTI S 2

i\ ] aia4be]bembet\hr{ewasgm[r¢qa;r@mwm]emﬁm)fq:apcm}mta‘]uai]ad&l]:d:dn]ow]sca}'@alpca] caj ca
caj Cal cay] Ca

| aberbeer t bottn SR ERnBL S SRR SRR SR PP r P ARIENR Repeactionay cag cay
cal] ca] ca] ca] oitea]vea]statd stapahagropgaat dear bhinuaa]ndal}a:pr]ampi,lateq dificwpea) cal ca]

N kkog -1 W dl 1 11| \

o] onl cau] cal TR R P R0 RS QPORR Wil L Foripolhe ok LDUMPEL ca] Lol ot o)

c”al] ca] 28] ca]H AMR(DMS@IZ1 DEHE2H) mELOZ@H( i) 1 $IQULM) B-76GH) ¥84.03(2H) 1590%

& t&

1oc(ya)& () - r $dEy 1888 L- 100& ()- 95109 ()-2" 109%& ()-y& 10%& () - 10%& ()- 70sa
Bs*109&' () - (8O%EH( - PAROUE) ()07¢155Md L D9%83, (1. 7Hz)! AOYRL( d Iy LsADYR T4 HK§UIE

8.03(1H,s) 10.23(1H,s)

30 EXAMPLE 19
(E)-2-[(3-cyclopentyloxy-4-methoxyphenyl)methylene]hydrazinedicarboxamide
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6109 ()-f310%& ()-,210%& ()- 010% ()-,s-G 109%& ()-f+ 110%& ()-( {\:!iL
109 ()-F10%& ()- 10 10 10F"3=109& ()-!l#y; 10%& ()-!&810%& ()-( }

dr<{\: 1 1yml0% *& ()-!ymlO%& ()-, 109%& ()-! Specificat 97 F 200
10%& () - 210%6 b ndh0& () -, PAB(\: 1 1 1 ~ySez1008 EF  Si GR R GiAfrcbmans003 )

& 109%& () -, &MLOY& () -yl ! 10%&' () - aB7: 108 10%& () - @
109 ()-y 3109 ()- @ 109%& ()- OyS&Z10% & ()-& tyS&Z109%& ()- & . >Fj H
10! C10% ()-Ss10% & ()- Y10% & ()-!]L 10%& ()- @310(V & ()- 10
1OFQ<NWUBH: SL" 10% & ()-2!9!110% & ()-z! & 1p9& ()-z! & 109%FF& ()-z! W&
109%4H& () - z! 10%.1& () - NCAEH: SL* 1f SO109%&’ ( 00/‘ & ()-+310% & ()-9*10% & ()
- S'10% & ()- $10% @)@f?j}«&h,m HlO 8
5

3

A catalytic amount of glacial acetic acid was added to a solution of 1.0 g (4,54

mmol) of compound prepared in Reference Example 1 in 50 m! of methanol and the
10 mixture was stirred at room temperature for 10 minutes and added dropwise over 30

minutes to a solution of 1.17 g of oxamic hydrazide in 60 ml of distilled water. The

reaction mixture was stirred at room temperature for 2 hours and the precipitated solids

were filtered to obtain 1.12 g (80.80%) of white title compound. m.p. 233-235°C

'H NMR(DMSO-d,): 1.57(2H, m) 1.71(4H, m) 1.87(2H, m) 3.76(3H, s) 4.11(2H, brs)
15 4.95(1H,m)

6.91(1H, d J=8.5Hz) 7.28(1H, dd, J=8.5, 2.2Hz) 7.42(1H, d J=2.1Hz) 7.83(1H, s)

9.32(1H,s)

EXAMPLE 20
20 (E)-2-[(3-cyclopentyloxy#-gnethoxyphenyl)methylene]hydrazinoacetic acid

Oy
25 0

A reaction as in Example 6 was carried out using 0.80 g (3.63 mmole) of
30 compound prepared in Reference Example 1 and 0.63 g of ethylhydrazinoacetate as
starting materials to obtain 0.98 g of white ethyl (E)-2-{3-cyclopentyloxy-4-

methoxyphenylmethylenelhydrazinoacetate, The prepared ester compound was

-16-



10% & ()-610% & ()-510% & ()-310% & ()-f110% & ()-T r}[9YNC | p@
10%UT @& ()-! @ 10%wW& ()-!1\ @ 1099000 ()-! xs
T 109%L& () - FlO%&I ()-GLO%& () -4c}"?YNC | cification as at, 27 February 2003
9" 109 () -, O%98Hdah- | & 10% () - 2109 () - @0% o657
10810%&' () - | Rl ()- 010% ()-. 109 ()- @10%! ()- (oo
1OMLO% () -yl MLOY& () - & 10% ()- GLOY% ()- 10%& ()- 10 10*maBNC
1010% () - @ 1038l Jod ekl oRNEREAR! 118N QMBI Pty @3 () etma| <NC

aoRg-l'Ui’;\\llgng(()) _aLfgi %éqg?s(g)(ﬂg %;)L of hii 12 solid) fnlo({g'&)(&elcgm ose & ()-!Sy-10% () -|

108109%&' () - ! 93$N'1vuqmso-dg){ LS, () 1. 71048, 16) +.8AQPrEm) I.74¢3K sy SI8@2H, brs)
10! 10%-U~U&' ()~ L109& ()-,Z10%& ()- !sL 10% & ()-, 310%& () GLOY%&! () [c a
aBVK@ 10! @ 109& %‘% 109&: ()-! y' 1109& () -f @10%& ()-SS910%& ()-y' ! 10%& ()-
-1 AEVK@ 6.90(1H, d J=8.5Hz) 6.96(1H, dd, J=8.3 17H£709(1H d J=1.7Hz) 7.57(1H, s
10! @* 10%&' () - @ 109&' () - SYA0%: () -f &M 10% 10%&' ()) yé‘
& ()- l"""'"q"u"v"z[<1@108 10%&' ()- L6 10%&'()-Iq/ 1091 & ()-!
y- 10%&' ()-ly 2" Ob&xAMPLI X" " " #[ ##] K@ 108 13 MLO% & ()-L10% & () -
'10%&'()-'L 10%\"\& ()-fF10% & () - 10
nnibition o osphnoqiesierase Cuvity
Inhibition of Phosphodiest IV Activity

10 Compounds prepared by Examples 1 through 16 and Rolipram as control were
tested on the inhibition of phosphodiesterase IV.

Phosphodiesterase IV partially purified from human U937 cells, test compound

and 1.0 uM cAMP including 0.01 uM[°H]cAMP were incubated at 30°C for 20 minutes.

15 The PDE reaction to convert cAMP into AMP was completed by boiling the reaction
solution for 2 minutes. AMP was converted into adenosine by adding snake venom
nucleotidase and incubating the reaction solution at 30°C for 10 minutes. While
unhydrolyzed cAMPs were bpnded to AG1-X2 resin, the [’H]adenosine in the aqueous
solution was quantified by scintillation counting. The results are shown in Table I below,

20 in which the values indicate inhibition (%) of the PDE IV by each test compound.

Table I
Test Compounds | Concentration (uM) Inhibition (%)
Rolipram (Control) 20 70.1
25 2 62.5
EXAMPLE 1 20 66.7
2 384
EXAMPLE 2 20 63.7
2 46.7
30 EXAMPLE 3 20 80.4
, 2 46.6
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'10#] $$$" % % %aBK@ 101 10% & ()-10% & ()-10% & ()- YLI0% & ()-10% & ()-!kL

10%\ & () -yl Y2988, '

~' z[ <K@

108+10% & {)- (10% & ()-1:$:110% \ & ()- S"10% & {) e AOIMGNGS bl 2003

10%p& () - ~'
1093210% & ()

ORI ()

)8)D){)))~_= 10!

@

10\ L610% & () {
1090+0+& ()-Z

109$10%5&f()-<
10%& ()-!&(z
10! ss 10%s5s5¢

- & v--z[ <~|=

k' () - GLOY& () -

105 TUS TUSS

_10% & () -f. 10%& ()-f & 10% & () - +MTEERE I +) 5) 6) 7

10% 5 58 ()-2Z310%6& ()-!|° 10% 5i 5& ()- YI0%& ()- 10\ 104
) 7w TOMIOVG & (]~ MIOG& =88 TOp6& () - ! C

%§%ﬂ¥F§§ 1> 109%FV+VE& ()} 725 ++ } 1 LN =

10068 () - 51005&' () -1 £ L0YB5R () - y&l 0% [ )-y! & 109658 () -y,
0% NAMPDRS 7 10 /5%&'*()20! &( 21008 () -6HDYB& () --% (.. ... .. b@

5210%&' () - 109B&' () -

9': 109& () - 9333333

1096& ()-L610YB& () - 41096& (}) - _0oMi3r1\ 1f 1} f?b@ 379
10 1090 0) - RS Qe [0 Y265 () TNV 5o s
1094.095& ()-o;pt‘ 1 10968 () - 2! 8s210% }& () -! &6z10%3& () - ! &
n222>373d33dEb@
10L010%& () - 10@@\1*(15&5,10% ()-92009%6& ()-9': 18B& () -
333b@ 10! 981098 3 & ()- @L0% ()-sL, 10%& () - 105662
EXAMPLE 9 20 81.0
10 2 69.0
EXAMPLE 10 20 70.7
2 39.3
EXAMPLE 11 20 45.1
2 43.3
15 EXAMPLE 12 20 79.4
2 62.9
EXAMPLE 13 20 73.3
2 31.4
EXAMPLE 14 20 51.7
20 2 14.7
EXAMPLE 15 20 63.6
2 49.4
EXAMPLE 16 20 76.6
2 423
25
30

18-



105 10581096& () - 31096& () - 3334P4445}[ 9b@
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10810% () -9, 510%& ()-s3"! 10%& () - SOMLOY& () - g88HB8888} [ INbC
10! S10%cgcs WHATISTHAIMEDISO% ] & () - 10%&' ()-! s
109%1H&' () - Fz10%&' () - 88F9%x99: X: dEnmbC
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10! L1 £ 1090 ()29t 10% &) 29 1098 () 9  10% & ()-10% & () -
910% - & ()-??%$@ @@ =~~16 O8N~ T R 4
g+ 10% " & () - @ L&+ 100&" &" Y GLO% & ()" 1096 & ()- & $10% & ()- LIt 10% &
() -2@80 AYPEA A(AAAL] _@LON1BF10%: ()- 10" 10" 10"y8LO% & ()-610% & ()- 4
1006 & ()-1q &+ 10%& () - IAKATEVBBBR <] @ 10!

CH,

10

or pharmaceutically acceptable salts thereof, wherein
R’ is’! L2 Cycloalkyl;
? is hydrogen, hyaroxy, C,_,alkyl or -CH,CH,C(=0)NH,; '

15 R® and R* are independently hydrogen, C, , alkyl, -C(=X)-R?, or 2-, 3- or 4-pyridyl,
prymidyl or phenyl substituted with one or two selected from a group consisting of
halogen, C, 4 alkoxy, nitro, trifluoromethyl, C, ; alkyl and carboxyl, or R* and R* are

- directly bonded by C, , containing oxygen, sulfur or nitrogen to form a heterocyclic ring,
X is oxygen, sulfur or NH, and R’ is C, ; alkyl, -NHR®, CONH, or 2-, 3- or 4-pyridyl,

20 prymidyl or phenyl substitutegl with one selected from a group consisting of halogen, C, ¢
alkoxy, nitrile, trifluoromethyl, C, ; alkyl and carboxyl, and R®is hydrogen, hydroxy,
NH,, C, salkoxy, C, ;alkyl, pyridyl or phenyl.

2. The compound according to claim 1 wherein R’ is cyclopentyl, R? is hydrogen, R* and
25 R* are indepcndcntl}.' C,.salkyl, -C(=X)-R?, or 2-, 3- or 4-pyridyl, prymidy! or phenyl
substituted with one selected from a group consisting of halogen, nitro, trifluoromethyl
and carboxyl, or R® and R* are directly bonded by C, , containing oxygen or nitrogen to
form a heterocyclic ring, X is oxygen, sulfur or NH, and R? is -NHR® or 4-pyridyl and
R®is hydrogen, hydroxy or 4-pyridyl. ‘
30

3. The compound according to claim 1 wherein is selected from a group consisting of
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| * SS109%&' ()-! SS10% M M&' () - MLOY& ()- F 109 ()- 10%&' ()-!us’
109RRE () - BBCKCCDPD} [ <j _ @ 10!
lle%&'()-"I&l 109 ()-TR | & 10%p& () - 10%&: ( 7 9hg& ()-P
@‘ﬁ - SheliftOtn &d art 97 5&9;9{% 8%
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10810%! () - 96(EYAEe o b3 O R 5763 00 ydohd)
1 109 & () - L10% & 10% & ()- &G 10% & (
109% & ()-' 1099 &“éy} L&‘yéﬁﬂh?mhwbwta“/'(ey@léydﬂ?%og?wt%' 1109 & ()-!.
LZlO% & 3 - fE~ = 10!
*109 & ()() 101/3)8%' %’éﬂag%gwgnﬁmgﬁ%y&h@pﬁ Ijl% & (V-ys!10% & () -yl @LJal
qJyJ~JJI}[ < 1— (E)-3- cyclopentyloxy-4-methoxybcnzaldehy e acetic hydrazone,

& (-390 KR e oAl e ) SAGRG e L ymigile ) S Tooe () -
10" 10" KKLnLLWlobmwlbwﬂ(c)hosybbﬁme@de@ﬁﬂ«fﬁaZ(O)mdl’@dl(aWe( )-1"\F
(E)-2-[(3-cyclopentyloxy-4-methoxyphenyl)methylene]hydrazine carboxamide,

(E)-3-cyclopentyloxy-4-methoxybenzaldehyde 2-nitrophenylhydrazone,
(E)-2-{(3-cyclopentyloxy-4-methoxyphenyl)methylenelhydrazinecarbothioamide,

10 (E)-3-cyclopentyloxy-4-methoxybenzaldehyde 4-chlorophenylhydrazone,
(E)-2-[(3-cyclopentyloxy-4-methoxyphenyl)methylenelhydrazinecarbonyimethyl
(trimethyl) ammonium chloride,
(E)-N-(1,4-oxazine-4-yl)-3-cyclopentyloxy-4-methoxyphenylmethaneimine,
(E)-N-piperidino-3-cyclopentyloxy-4-methoxyphenylmethaneimine,

15 (E)-2-{(3-cyclopentyloxy-4-methoxyphenyl)methylene]hydrazinecarboximidamide,
(E)-3-cyclopentyloxy-4-methoxybenzaldehyde 2-pyridinylhydrazone,
(E)-3-cyclopentyloxy-4-methoxybenzaldehyde 2-carboxyphenylhydrazone,
(E)-3-cyclopentyloxy-4-methoxybenzaldehyde 4-trifluoromethylpyrimidin-2-
ylhydrazone,

20 (E)-2-[(3-cyclopentyloxy-4-methoxyphenyl)methylene]hydrazinecarbohydrazine,
(E)-2-{(3-cyclopentyloxy-4-methoxyphenyl)methylenejhydrazinedicarboxamide, and
(B)-2-[(3-cyclopentyloxy-4-methoxyphenyl)methylene]hydrazinoacetic acid.

4. A process for producing a compound of formula I:

25
R> R?®
|
0 N
R N R
? ]
30 CH,

or pharmaceutically acceptable salts thereof, wherein
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