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ot 1% BASE SRHE wE ol ektdon dgrksd

N
LN ; Et
A,

A71 et T2 FAHE A7) sekEe] shehE WA 5-[2-o| HA19d-5-(3,4, 5-Eeto| v E g H| gp A d ) -4
zd]-1-ve-3-Z29-1,6-t}o]slo| = 2-7H-T g} £ 2 [4,3-d] 9 | HA-7-A E ol t}.

(1)

AT 2

ety M2 FAHE AEEA 5-[2-dEA#Y-5-(3,4,5-Edo|mE i Ad)-Hxd]-1-Hd-3-Z 22~
1,6-tle]slo]| = 2-7TH-9 2E 2[4, 3-d]F g nd-7-A| & =

CO0OH
OH
COOH

(I1)

3783

(1) HEZGsIE2F#E 2,6-FHER 9 tholgtEat go]-az-FEel Hristar, Aol wgA7l th
A71 HEGSto|ERFES &XE w7hA] FFAIA, 3,5-TholHE-1-AA-FEAI7tRd gHgs F53=
oA

e

(2) A7) WA (D] 3,5-tte] i E-1-4A-FEA 7 Afehdle] dEssto|=aFed, @it 2F 2 ig of
olottol= g Abdlz HrbstaL, AeolA S EQH WA thg, ol3t 2 BHsa, WAl Bt dol2e
e Asta, delFEedEoR ANstn, §/15& FPAL, LshE BeeloR AHsa,
o P UEFOR ARAM, FFAYIR, 47 S AY ARvETRY (IR 22 AE=1200
Ase], 3,4,5-Eetol i g-1--HEA LY A u e 55 Wl

(3) 37 WA (2)9] 3,4, 5-EetolMP-1-4A-FEA 7k AAGATS ol SAlelo] §aN7II, Y27
B, ke QA thol A §9E W WeH WU Hsa, edd waAl thg, 4 A §E

TEAA, 1,2,6-Etolrd dHRE 58k dA;

(4) 5-(2-AEAHD)-1-HE-3-Z2F-], 6-t}o|slo| = 2-7H-H &} Z 2 [4,3-d]F g r|P-7-AEE FEEHZEA
Qi WkE fHS 25 T Hup =4 ¢ 252 FAAITAL, Ao wgAZ] g, 7] vk 98 A
of Fa1, Ao ZAKeR WHkAZ|AL, 25 T B} 4 &2 =2 §AAZ v, 97 2 Axste], 5-
(G-EFRRZAEY-2-o| EA T d)-1-1g-3- 4;@ 1,6-tFolslo| =2 -7H-9] g} &£ 2 [4,3-d] Y H-7-AEL F5
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e}

FHEoEeh wRkg g, SuiE SEATIa, £ vl FEete]nE At Hrbetar,
gatal, ¥std TE UYEF FE&d3 xshE Bl fdow AHE vdd FEdol= & AHE
T, Ax % sFsta, A7) IAE dduEE AAAsete, sEkA 19 stes F5se 9AE
3|

Eobeh, shebA 12 A shgee] Az O

A% 5
A1ge] we 3}gE T 19 ofgHor 83 F8 A5 EAFTrolo|AEEtolA]l AAY] Az AL
83} 85,

3T 6

Aol we AEEA 5-[2-01 % Alsh-5-(3,4,5-Eetel &5l ek A ) - E W |-1-w P-3- 2 201 6-rho] 5}
o =R B E 2 (4,3 DA EL A5R EaEriolo] sEeholal Al Az gt .

A7 7
FaRRroRs Algel M SgE w= o geHoR HEsbsd 4, % D oFE WA P/EE 2P
£ X3l oed 2AE

FEAEORA A2l wE AE=2 5-[2-01 5 A5 H-5-(3,4,5-E ko] v €5 s e 4 - A X |- 1w g3
29-1,6-tholsle| ER7H-3 ebE w4, 3-d] Rl H-7-AE, @ Awk k% WA WEE $YAE EFehs of

o) A=
Y ==

B oage A5y ErEviolozEjeteldl oAg SR, 1ol 9, 19 Az Py L 3] SFFE wE 19
9 TP FA 2B BE Aol

v 3 7] =

A ol A cAMP(cyclic adenosine monophosphate) = cGMP(cyclic guanosine monophosphate)+ 2% AEA =
A Faska, AE oA cAP 2 cGMPe] 2 4] MES Tkt 7|eES 2dst=d Fast. cANPS}
QP & -3l Fosts a4A52 ofuldAt 1edtdi(adenylate cyclase, AC), TFFobdAl 1Eslas
(guanylate cyclase, GC) % XX t}o]of| =¥ glolA](phosphodiesterase, PDE)E X3$F3tt}, o]# 3t @459
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Ml
oft
o of
OHT
oE

(balance coordination)< Al W cAMP % cGMPY ==& AAZHQ W oM FX A7 2
S(o, 8 (hypertension), FAlZ(angina pectoris) S)olA, AEZ U cAMP ¥ cGMPe] s=Fo)
A Q' AoZ et AXE WY AP 2 cGMPe] FES T7HA717] Sk, 7 7EA 54 1) CA 2

g = A, ¥ 2) PDEE YAsE Aol AT F Jx, F WHA FHe] HYp F2 a3
Wk, H 2 Wl E9t, PDE JAAE AT R MEdsr] 9 e =850 o] ¢k, T R
(isoenzyme-selective) PDE SAAe] QA2 2 go] IS A2 o] Fct. A, cDNA &2} 9] A3
ANREL EFFE FHA 1059 PDE F73x ZE(PDE gene families)o] &A1& Fatct. 212+ PDE
Azptol] glelA], AZd o)A WolA|(splice variant)® <l3Fe] 24 7§ PDE T@ &4 o}d (isoenzyme
subtypes)o] &A)&t=d], A58 EAFrto]o] B g}olAl(type 5 phosphodiesterase, PED5) &£& cGMPE A1€1Z]
o= MR 4 al, ME A 7|BECd de] £ExFe] o).

ety
=&

Jo ni » mlm

PDES fAIAl= wh&ah 22 ofshAQl s ARl o8& 7ITh

(1) ﬁ*ﬂr S (platelet aggregation) YA % - ZF(anti-thrombosis): ©] 44 F-HAA FE o
#H &t (vascular smooth muscle)?] o] §lo] 4w 38 A, dd F47F F714< = =
= Zié sk 4= 9lth. PDE3 ¥ PDES HAIA B5F 4 $3& dAEE 715S z2ted. ey, PDE
A7F dEF Lo oldS HAhAZITE #AHAA, T P4 dH(arterial thrombotic diseases)S X &3}
o AAA o)FE HIY. AFA PDES AA - HI & (dipyridamole)> F2 F-FHAH aE 7}

e},

, O

(2) # 8% (pulmonary hypertension)d] <3} 2 d-AdyA =
A& (pulmonary vascular resistance)?] olA& F3F Ad@A 2AH
HEo| A, ARzl PDES AAA - AT px ( aprinast)E

=

W (anti-cardiovascular diseases): g3
of7)5lE Fash /\O]E‘r TE R A
A (nitric ox1de)«] 7 A =
| FH O R
FAs, 8¢ 2 A2 M (myocardial 1nfarct1on) X gah=d o]&H . JJEL E_LOHH PDE5 A|A]| -
E-4010¢] Rx=A 2= A(monocrotaline)oll 3 F=d nIYS zte FAEY HAEES
&

g gados AN, 3 nELS

(3) &-H2(anti-asthma): TE EAZA HXES o83 APEo] PDES ¢AA - SR-2655797F 3] 2~ElTlof 9
3 FEEs 718HA i—1]’;‘0}%(bronch1ectas1s)°ﬂ Aam ads 7HES B¥ga Hagoe] gt

(4) =4 9lvbd](diabetic gastroparesis) A &: xS 71 HAENA, PDES AAA - A/ EZ2F A}
Z(sildenafil citrate)e] ¢ wWi& A< (delayed gastric emptying)S ZAAIZ & gar, o] o&) o
g 4284 AEAA G (digestive system autonomic neuropathy)el]l A% 28 9 34 g3 1A= A
o& Hixo] it}

(5) ¥7] BH(erectile dysfunction) X &: PDES7} &7 2] ?'Sﬂ‘ﬂiﬂ(cavernous body)ell €& EXEFo] 7]
Toll, PDES AAIAIE 7] &749 dA He WP F8 S7HAE F L dHe] ek 9 AshekA
%ﬁléﬂ,@%@%evlﬂ%ﬂﬂ,%@01%ﬂ%ﬂ.iiéﬂEJEEummmgmmmEnﬂ%ERLPM5Q
AA= Welda w7 (pathologic erection)E oF7]akx] @i, 278 7]%e oAs] F2 A=+ da= 3

o},

’¥7] PED5 AAAe] FEhA Y]se] wAelA, # Luéxl"é% 3}std Ex ¥ W (chemical molecular
modification method) 22 AdUA(sildenafil)?] 38ty G5 WSt MR JIEEY IRAEL AE=
2b A, &, 52 EAIFE-5-(3, 4,5—Eﬂ°]ﬂ]%’4ﬁ]ﬂﬂ‘é)-§i 1-1-Hg-3-2 22 -1,6-r}0] 3}o] =2 ~7H-5|
E‘rd—i 4,3-d]9) g ud-7-7A) &= (5-[ 2-ethoxyphenyl-5-(3,4,5-trimethylpiperazinyl)-sul fonyl ]-1-methy1-3-
propyl-1,6-dihydro-7H-pyrazolo[4,3-dlpyrimidine-7-ketone) ¥ 19| A|EZAF A(ZTH)S AF3dc}t. ZTH7F
PDES &Aoo 4& a4 o= AT = glHo] FRIHUT. o]Ao] & Wro] E&H Aot}

ygol g
s ZstE = A

woumel R v BHe Asy Eaxchold eeiolAel B AT F b A HFEIH A2y o

3 e e 4 AFeE Aolth,

>

=
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L, A7) At sstE 2 A EESE 93 22 A9 dAE AR WHE AEsie A
olt}.
[0012] X uwhgel A WA 2AE ] A SR D ANEZ2 A 2o 1739 A8 Tatels oFsd 2AES 4]
2= Aot}
A HE ¢
[0013] & e 3ska] |2 FAHE IFE, 2 gk 2 FAIEE 129 oty AEZ4F & AFst}
\Nfg
N OEt
s
Oz
HN W
v
Q
(1)
\NJ\
'J\’Ns OFt COOH
0y * HOOC ——0H
HN\”/;C{’_\ COOH
e (11)
[0014]
uigol g3
[0015]  ZTH-5 % ZTHS} & ZTH-5 @& 1 338 F27F cGMPY &8 Fx9F §ASFe], PDESS] Zn| L=w|cle] ZAgs}
= cGPet AT 4 Qv IHER Ivd AE(pyrazolo pyrimidine ketone) $HgF&Eo]o]4, PDE5e| <]t
cGWPe] ®aE olASlI cGIP) FEE F/HAA AP wEE A4 W9 ulw §AAAT ZI5 2 zmHsh

e L5 952 A5E Eaxrolo| 2B EtolA| o] A& G oR AE ¢ i, wepA, A5y T2
o~ gtolA] A A (inhibitors)E2A = A58 I AFo| g ElolA] A&} A (depressant) 9] F& AESEA
olgd & vk, ZTH-5 B ZTHS} 22 ZTH-5 952 &7 4 A=, 4% &4 oA, 3-dd5, 4 138%
sh, F-AEAA AH, $-dA 2 Fdayd fvible] As5E —H? 2hAY FER EE F e FANS
7}zl

g AN 518 FAHY B
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R geky TR BAEE Behe, 3ok T2 $A5= 29 oy A EER & Al

O _OEt
%1 }::N
HN
%
A (1)
S,
! OEt
N COOH
%@ — " HOOC {OH
Hm\m COOH
@ (11)

7] ey T2 wAEE setEe] 848 | 5-[2-ol HAHE-5-(3, 4, 5-Edtel v d v e d)-d 2 d -
1-v¥-3-Z 2 9-1,6-t}o] o] = 2-7H-v] e} £ 2[4, 3-d] ¥ 2] v] & -7- A = (5-[ 2-et hoxypheny 1-5-(3, 4, 5~
trimethylpiperazinyl)-sulfonyl]-1-methyl-3-propyl-1,6-dihydro-7H-pyrazolo[4,3-d]pyrimidine-7-
ketone)olt}. 47] &= FxE We|7] f8l I 7] ¥ (Nuclear magnetic resonance, NMR) 7]&o] o] &
Ha, A% ~FHEH(nass spectrum) &2 EAFES A

'H-NIR (400MHz, MeOD) &68.180-8.185 (d, J=2Hz, 1H), 7.880-7.908 (dd, J=2.4Hz, J,=8.8Hz, 1H), 7.356-

7.379 (d, J=9.2Hz, 1H) , 4.284-4.337 (q, J=14Hz, 2H), 4.234 (s, 3H), 3.575-3.603 (d, J=11.2Hz, 2H),
2.865-2.902 (t, J=7.2Hz, 2H), 2.377 (br, 2H), 2.261 (s, 3H), 2.112-2.168 (t, J=11.2Hz, 2H), 1.795-
1.851 (m, 2H), 1.465-1.500 (t, J=7.2Hz, 3H), 1.090-1.105 (d, J=6Hz, 6H), 0.978-1.015 (t, J=7.2Hz, 3H).

MS 503 [M#H]'

3lstal Mol AEZAL o 7] 3}ehd] 19 3gEI A|EZAH(citric acid)e] HFEOo 2 HE 5=}, 3)st
&] 1= EA]Q_‘E @—7] /\] 1= E}\]— oiv/] Qs}ﬂ tg;‘g /\] E 2 A}
—[2- EAHD-5-(3,4,5-EgfoldE ] HglAd)-E X d |-1-HE-3-2 2 F-1 6-To|slo| =2 -TH-¥ 2} £ = [4, 3-
d1g v d-7-A = (5—[2—eth0xyphenyl—5—(3,4,5—tr1methylp1peraz1nyl)—sulfonyl] 1-methyl-3-propyl-1,6-

i

[‘0
r

dihydro-7H-pyrazolol[4,3-d]pyrimidine-7-ketone citrate)e]t}. EAL NR=Z FPHc}: H-NMR (400MHz,
CDC13) &8.164-8.170 (d, J=2.4Hz, 1H), 7.914-7.942 (dd, J,=2.4Hz, J,=8.8Hz, 1H), 7.363-7.385 (d,

J=8.8Hz, 1H), 4.276-4.329 (q, J=14Hz, 2H), 4.231 (s, 3H), 3.746-3.776 (d, J=11.2Hz, 2H), 2.986 (br,
2H), 2.858-2.895 (t, J=7.2Hz, 2H), 2.792 (s, 2H), 2.739 (s, 2H), 2.590 (s, 3H), 2.406- 2.464 (t,
J=11.6Hz, 2H), 1.784-1.839 (m, 2H), 1.448-1.483 (t, J=7.2Hz, 3H), 1.253- 1.269 (d, J=6.4Hz, 6H),
0.972-1.009 (t, J=7.2Hz, 3H).

A7) gkl 19 FaEe F2 9 B9 A2A-2,6-FH e (cis-2,6-lupetazin) I 5-(2-o EA| Hd)-1-)
g-3-x 231 6-t}o|sto]| == -7H-3| 2} & 2[4, 3-d] 9] 2] 7] |1 -7-7 = (5-(2-ethoxypheny | )~1-methy 1 -3-propy 1~
1,6-dihydro-7H-pyrazolol[4,3-d]pyrimidine-7-ketone)oll A &4 @Ao] Wkgo] 2sle] AT o] F=5F T},



[0022]

[0023]
[0024]

[0025]

[0026]

[0027]

SIHS3d 10-2013-0044314

37 e gL test 2k

H Boc
N N
/[ j\ (Boc),0 ,[ CH3l K,CO; /[ j\ HClin dmanc/[ j\
H THF N THF
H
ZTH-1 ZTH-2 ZTH-3

OEt
QN CISO5H CIC};S’Q’ ZTH-3 "K_’N
;I‘(_\ W TEA,THF »/Z—(_\

ZTH-4 ZTH-5

HEgsto| =2 F S (tetrahydrofuran)S 2,6-FHEFZ(2,6-1upetazin) % tlo|7}EAL tho]l-4a-H-E(di-tert-
butyl dicarbonate)o] H7}etil, A-2(room temperature)oA] WFS-AIZ1 T} Al7] HEZSIo =2 FHS A3
2 w74 §F(condensing, #EMHAIA, 3,5-TholWE-1-42-FHEA 7t 39 2}71(3,5-dimethyl-1-tert-
butoxycarbonyl piperazine)(ZTH-1)o] <S4t). NMRyY = ~dEH oz REX3 Ay} "H-NMR (400MHz,
CDC13) 63.8-4.1 (br, 2H), 2.75-2.80 (m, 2H), 2.2-2.5 (br, 2H), 1.45 (s, 9H), 1.052- 1.067 (d, J=6Hz,

6. NS 2150M+] .

A7) 7TH-19) " Egtstol=2F e, €4k Z-E(potassium carbonate) % wE ofo]Qt}o]=(methyl iodide)S
b = H7bskal, A2ollA sEwH(overnight) &<t RESAIZ b, o3 9 F53taL, FAM(residue)ol =3
tdolZ 2 2w el (dichloromethane) & H7lsla, thol222HEHIJ o R A, §7]5S WA 71, 23td
Bl (brine) &2 A A3}aL, FF(anhydrous)®] 34t YEH(sodium sulfate) &2 AFRA| I, FFA7|aL, 7]
e 49 azveEgdy(datEFezre=1:2002 ZAss, 3,4,5-Edto|dE-1-42-F

#H gt X ¥ (3,4,5-trimethyl-1-tert-butoxycarbonyl piperazidine)(ZTH-2)o] =S¥}, NMRY} AF ~xdEZoZ
2% A7 H-NR (400MHz, MeOD), §4.505-4.533 (m, 2H), 4.110-4.134 (m, 2H), 2.943 (s, 3H), 2.779

(br, 2H), 2.196 (s, 9H), 1.782- 1.797 (d, J=6Hz, 6H). MS 229 [M+H]i

A7) 7ZTH-2Z2 tho] 2 A|¢l(dioxane)ol &3|A7)3, WA 7|3, Z3tE G4F tho] 2 A¢l &9 (hydrochloric acid
dioxane solution)S & &% HH3| Hrbsta, A2olA wdkAIZl b, 7% (reduced pressure) 3tollA &
S SHAA, 1,2,6-Edtolvd I u|2}x(1,2,6-trimethyl piperazine)(ZTH-3)°] =5t} MR} HgF 24
Edoz BAs Az H-NWR (400MHz, MeOD) &4.505-4.533 (m, 2H), 3.722 (br, 2H), 3.611-3.644 (m, 2H),

3.310-3.423 (m, 2H), 2.937 (s, 3H), 1.493-1.506 (d, J=5.2Hz, 6H). MS 129 [M+H]i

5-(2-o A Hd)-1-WE-3-Z2H-1,6-t}o| slo] = 2-TH-¥] 2FE 2[4, 3-d] 9] 2] v D -7-7] = (5-(2-ethoxypheny | )~
1-methyl-3-propyl-1,6-dihydro-7H-pyrazolol[4,3-d]pyrimidine-7-ketone)< 2 243E2(chlorosulfonic
acid)el ¥iL, ¥hg §HE 25 T BHuh 54 &2 52 FAAI7|3L, AdA REEAIZ v, 7] 93 &
< AW (crushed ice)ol Hi, Ao 7|AHSRE WRkA|Z|a, 25 C HU} 4] &2 252 FAAT vy,
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o3k B Axste], 5-(5-FR2AXd-2-HAFY)-1-vE-3-Z2d-1,6-tlo]sto| = =-TH-9] e}E = [4,3-d] Y]
) d-7-7 = (5-(5-chlorosul fonyl-2-ethoxyphenyl )-1-methy1-3-propyl-1,6-dihydro-7H-pyrazolo[4, 3-

dlpyrimidine-7-ketone) (ZTH-4)o] SS¥th, NRZ} A ~dE=doz BA3 Ax: H-NMR (400MHz, DNSO) &
7.871-7.876 (s, 1H), 7.700-7.727 (dd, J,=2Hz, J,=8.4Hz, 1H), 7.098-7.119 (d, J=8.4Hz, 1H), 4.125-4.161

(m, 5H), 2.778-2.816 (t, J=7.6Hz, 2H). 1.700-1.756 (m, 2H), 1.303-1.337 (t. J=6.8Hz, 3H), 0.919-0.956
(t, J=7.6Hz, 30). NS 411 [M+H] .

A7 7TH-4, 7ZTH-3 2 Eg}olodolil(triethylamine) S ElEgslol=aFeol H7letar, A2dA sF&4 Fot
3 o, S A7), B3 wgdl F2dko]=(methylene chloride)E FHAtol] Hrtsta, E&sta
FTEA YEFH 8N (sodium bicarbonate water solution)¥} ¥3}d HelQl N0z AH=Z wdd &

TS AFHe g, dx 9 w5313, 7] IAE dueER AldAsiete, ek 19 sEE(ZTH-

s

A7) STH-50 F4=2] WeeS H7lsta, @F(reflow)E w7+ 714 ) | Holxd F A
A(citric acid)S H7bsta, 7 Wrgo] Anmw Aoz Yzx7| L, ofysla, WeSE AL,

E= ls
Ax2AA, 34 M9 SRHE(ZTH) o] 55T,

ZTH-5 2 7ZTHOF 22 ZTH-5 958 = 348 27} cGMPe 38t tx9F fAFske], PDESY] Zuf mwele] Aghs}
= cGMPS} AR 4 e FAHERE FEvd AE F3E]oA, PDES 938 cGMPY EIE AL GNP
FEE FVMAA cGIPS BEE A4 19 LH % Wﬂt} 7TH-5 2 7TH®} 28 ZTH-5 9E5S A58 I~
OMVHE}OMH F4e aHor o4 , WA, A5E EaEosEERoAl AAAZA EE AlS
g xyxozEEtolAl AdHAS] fa FEoEA l%% I vk, ZTH-5 2 ZTHO} 2 ZTH-5 fdE2 %] ¥
A5, s SH A, F-FHF, ¥ n¥sh ssh, F-AERA AW, F-HA @ G fekee] A
S5 99 AAY R ptE e FAEE 7

N
MHHHFU
;O

m = ofh

oleh, ¥ We Axdle] olste] Als AT,

®, 8] Adds W ouge FAsow dass gelm, W wgel el s7] Axldol o8 @A of
U

01

(1) ZTH-5(5-[2-° EA A d-5-(3,4,5-Eto|ve | H g xd)-Hdx d |-1-HE-3-Z 2 F-1,6-T}o| 5}o] = 2-7H-3
ZtE=(4,3-d]¥ v A-7-A = (5-[ 2-ethoxypheny1-5-(3,4,5-trimethylpiperazinyl)-sul fonyl ]-1-methy1-3-
propyl-1,6-dihydro-7H-pyrazolo[4,3-d]pyrimidine-7-ketone))<] =z

1. ZTH-1(3,5-tfo e -1-42-H-EA| 7L d 3] 92} #1(3,5-dimethyl-1-tert-butoxycarbonyl piperazine))2] A

=

2,6-FHAEFR (11.4 g, 100 mmol, 1 eq) % E‘rolﬂ%ﬂ‘} thol-4kx-HE(21.8 g, 100 mmol, 1 eq)& 250 m¢ =2}
230 ¥ g 100 me] HEZs|E2F S Hrkstal, AodA] 4A12F 59 vbSAl 7] AL, A7) HEZS]e]
cEFSS —‘5%‘?—(@“ EﬂEE‘roM‘:E % 278 w7bA] EEF)AA, 21.4 g0 QAANS wE A4 A
ITH-1& 53190, 7|4 782 %o] Tt

2. 7TH-2(3,4,5-Ego|HEd-1-2-F-EA] 710 d ) H 249 (3,4,5-trimethyl-1-ter t—butoxycarbony!l
piperazidine))¥ A=

ZTH-1(10.7 g, 50 mmol, 1 eq)& 250 md Zg}A=o] Yir, 100 me BlEgslol=z &, et ZH5(10.35 g,
75 mmol, 1.5 eq) ¥ wHlE o}o]Qor}o]=(8.52 g, 60 mmol, 1.2 eq)S el H7lslar, Ao 3FEW Fo
WS A7 o oy W EEEal, FAM(residue)o] 100 mee] E3 100 me] tiolFZEdE| S HIlsta

ol FZ R H (50 ml x 2HH)£§ AAsta, §715S WAZIa, 2shd Bed(brine) &2 Al skaL, -
(anhydrous) ¢ 4 UEE(sodium sulfate) 08 AZXA|IL, FFA7)3L, A7 ZALE A9 I 2vtE 189 (H &
S OEREE=1:2002 AAs ], 5.7 g LAANE wE XA B4 IMH-28 5893, 74 &

O
2.

o &
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50 %o]t}.

3. 7ZTH-3(1,2,6-Ed}olvd 9 #H2}21(1,2,6-trimethyl piperazine))® A%

7ZTH-2(11.4 g, 50 mmol, 1 eq)E 100 mL<] tho]&- A (dioxane)d] &3A 7], 0 TR YZHA
A Tl AIQl AN, 25 ml, 2 eq) o WEH MM Hrbstar, ALelA 247 et
S (reduced pressure) sPollA &€& FLAIA, WA 313 F AHE ZTH-3S F53H93, ol AGAfle] v
Z o2 dAE f3) ol gH.

4. ITH-4(5-(5-F 2 2 X d-2-d EA| g d)-1-W|&-3-Z 2 d-], 6-t}o]dto| = 2-7TH-9| &} Z 2[4, 3-d] ¥ 2] 7] T -
7-71 ¥ (5-(5-chlorosul fonyl-2-ethoxyphenyl )-1-methy1-3-propyl-1, 6-dihydro-7H-pyrazolo[4,3-d]pyrimidine-
7-ketone)) 2] #|Z

- 4
El

T N\
T
> H
< -
?lorﬂ
oY o2

-

-10 Col 2EoA, 5-(2-oEAHE)-1-WE-3-Z 28], 6-tho]sto] = 2-TH-T] 2L 2[4, 3-d] I v H-7-A &
(5-(2-ethoxypheny! )-1-methyl-3-propyl-1,6-dihydro-7H-pyrazolo[4,3-d]pyrimidine-7-ketone) (50 g, 160
mmo)S 100 mee] FZZMEA(chlorosulfonic acid)ell H7Fstal, 77l 859 w74 HA7tE = &9k v
AG 25 T B =4 &2 222 FAA7]a, AoA 3AIZF &9 vHSAI o2, 7] Hhs SAS 4
(crushed ice)dl HiL, 7|AFCZ WHIA]Z|aL, 25 T BT =X & 2u7 FAAZ e, ALk

T wkeba, o3 9@ Axzste], 50 go WMol 1y ZTH-45 F5IIAL, of7

™ o oo

d
_L4
—
>
=

5. ZTH-5(5-[2-o| EA#H D-5-(3,4,5-Egto|ddF g & d)-Hxd |-1-Wd-3-Z 2 -1 6-t}0] &} o] = 2 -7H-3] &}
Z2[4,3-d] 9 g v H-7-A = (5-[2-ethoxypheny1-5-(3,4,5-trimethylpiperazinyl)-sul fonyl ]-1-methyl-3-
propyl-1,6-dihydro-7H-pyrazolo[4,3-d]pyrimidine-7-ketone))e] A%

ZTH-4(36 g, 10 mmol, 1 eq), ZTH-3(17.6 g, 10 mmol, 1 eq) % Eg}o]o|€o}ul(60.6 g, 60 mmol, 6eq)< 500
w o] HEZst|E2F 3 Hrletar, A2oA sEut et wwkel vy, &wlE FEAI7IA, 200 mee] =
200 me] W@ Z=2d}o]=(methylene chloride)E H7fela, s, ¥38 Fe YEF 8N (sodium
bicarbonate water solution)® X 3¥ Hel¢l oz gz Wdd F2doln =8 A o, Ax 2
sHshaL, A7l AALE 109 ] oleEE AAAS st 32 gof WAl AA ZTH-5F5 F5aL, 2 o B
=R SOHH ol oeg® ANAA4stete] 16.5 g9 WA AA ZTH-55 F53H, 714 &2 37 %°]t}.

(2) ZTHANEZAL 5-[2-EAHD-5-(3,4,5-Egto| I H A d)-H xd |-1-HE-3-Z 2 F-] 6-T}o]|slo]| ==
-7TH-9 g2 [4,3-d] 9 gnd-7-A =& (5-[2-ethoxyphenyl-5-(3,4,5-trimethylpiperazinyl)-sul fonyl]-1-
methyl-3-propyl-1,6-dihydro-7H-pyrazolo[4,3-d]lpyrimidine-7-ketone citrate))2] #|Z

500 mee] WHg &71()ell, 15 g9 3FE ZTH-59 270 mee] F vleteS FHrbeta, SF(reflow)d w7hA)
713, gHo] Folxl F AEZA(citric ac1d)% A7kska, oF 1.5 Azt ek 35F HkSo)

HEA]
:5a%ﬂ4ﬂ , oAk, HErS (39 x 5 m)E AFE I, ARAIA, 15 g9 WM 11E 7TH

471 (1) 2 (2)= AxdEgelaL, 7] (3)2 dddolt.

(3) PDESON thgt ZTHS] A @ o] #s A+
1. cGMPoll Z+-&-3l+= PDESo thdk ZTHY A &3
213

=

cGMPE Eeleh= PEDSO theh M= thE s ZIHe] JI-HER oA &35 "Xsh=t ain-d9 W53y
(enzyme-linked immunosorbent assay, ELISA)o] o] €% t}. Amersham(3JAp) oA A|ZF cGMP biotransformation
ELISA kit("83: cGMP biotrack enzymeimmuoassay system, EIA)S] %2} &=Aje) w}, cGMPe HLEE A&,
AEZ2E Adud S g gz o=2A] ALg3r),

Aleke] Az

AR e g8 FEE 2= 7T 9 ANE24 Addude A%
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Aol 7THE 424 FAse 22 SHF(dd0)0l AEeka, DMSOE H7F(eFE @ DMSO = 1 mol @ 1 ¢ )3}
AL EIAA, AZ T 100 gl M, HE FEZ 10 mol - ¢, 10 mol- ¢, 10 mol- ¢, 10 mol - ¢
10 mol - ¢, 10 mol - ¢, 10 ‘mol- €, 10 mol- €, 10 mol- ¢ b HEE Wit

AEZ AduE dxeE 428 ve 2o dew Az,

PDE5S #-8 8- (PDE5 working solution)e] Az

57499 PDESE Hste], U&=+ F39 EIA ¢35 &do2 seta, HF L5 1 W= TEJL, o
Age ekl -80 Tl e £ st mEIISAT,

cGMPY] A%

A=) cGMP(cGMP, Na)& M7} 543l g3t FI9 EIA &% &) §3sted, P HF T=8
3200 fmol/50 wl® TS, ThS AFLS 95le] -20 T2 We &x 3o A Baslgd}.

/\E]~

N3}

D

cGMPol| o+ PDE5S] E3] &3:

cGMPol| )8t PDESS] 3 &IE €x35l7] 938te], PDESSE cGMPE E3sla, 100 we] AWZ Zo 3200 fmol
cGMPE F8A1A, 30 TAlA 204 &<t RESAI Y-,

PDESS] w8t ZTHO] A &3}

ZTH 2 A EZ24F Aoy A dixa &S P 44 E88la, =83 (S84 UERTLozA DMSO 23k
i & (DNSO ddH:0 solution)®] ©]-&& A3, 3 u(3 unit)9] PESE H7FebaL, 30 ColA 202 &<k W
S AT, A7) 100 we] BE Eo fmole] cGMPE &A AT} cGMP~ w38k PDESO| Wit o} & s

320
ZTH 2 % oz okug] AAZ exety] sk, 7] oFE HEE 10 mol - ¢, 10 mol- ¢, 10 mol
c 07,10 mol- 2, 10mol - ¢, 10 mol - &, 10 Tmol- ¢, 10 mol- £, 10 “mol- ¢ 9 % itk
A71 A AEES Al g Z8E A Zol H7kgE o, 4 TollA 15-18 AIXF B¢t 235 JEhile 3
HH (antiserum) 100 wS 22t H7bste] W& SAAZ o, 3AIZ B¢ a5 YR cGP HE A tho}
Al AZA 50 wE HA7rete]l ¥g& FAAN o, AFsaL, EAS $ste] TMB 200 & #7bskal, BIORAD
4500 ELISA ] o]&3le] 630 oA < é@é}‘}iﬁk A7] ZA9 GNP E33% gl 7|wale], EIA &
He %*—H(;{% T AZ OD-NSB 0D)x100/(0 ¥ OD- NSB OD)]& o]&3le] %B/BOZ A8t S ABE
gr37] 91gk A3 3]A(linear regression) % PROBIT 3|7 ¥<F(PROBIT regression function)& ©]-&3te,
PDESC ek ZTH 3 A/ E=24F Adud g oz oFEe] 10508 AlAtatsitt.
A9l 2
cGMPol] t)3l PDESS] H3f:
PDE5E 30 CollA 203 &<F cGMP9} ¥h-g-3ked oF 1600 fmol W#] 3200 fmol®] cGMPE 3l ghct.

cGMPE &3llak= PDESO] oheh ZTHO| oA &3}

-1 -

Az o F2(10 mol - ¢, 10 mol- ¢ ', 10 mol- ¢ ', 10 mol- ¢ , 10mol- ¢ ', 10 "mol- ¢ ', 10

Ymol -0, 10 Tmol - ¢, 10 Cmol - ¢ )¢ ZTH, tlET oFE W DNSO 23F ZES4 fol HSo) . (PE H3

sk PDESO thgh oAl &3tE wluskglvh. cGMPE 38k PDE % AAet= ZTHY) M2 & FXolA 55

!
= A= E}é 4= (0D %k)oﬂ 719kste], 4B/BOE AlAFshE EIA 4% FA[(EF Ex AE 0D-NSB 0D) X
100/(0 %< OD- NSB OD)]& o]&3te], A7) k&9 IC50 %}O] AXrA T, AE 319 A& (linear regression

fitting)—% °o]-g-3}o tﬂolaf S AH(P < 0.05)°] BtHA = Slth; PROBIT 3|7 & o] &3t 105001 A
AT, ZTHE] 1050 Fhe 2.12x10° Molil, A==k Adivbd 94 bz okEo] 1050 w4 6.958< 10 Mol%
=

2. cAMPoll &3} PED5O w3t ZTHS &3}

_10_
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A5

A H}H

[eln=]

i)

cGMPoll ZHg-3l= PEDSOl thdl M=z g2 Fxe ZTHe ¢-RlER a3E €@Xdsd a4-Z2¢ d953y
(enzyme-linked immunosorbent assay, ELISA)o] o]&%t}.  Amersham(3)AP)ol o8] A|ZF  cAMP
biotransformation ELISA kit(®23: cAMP biotrack enzymeimmuoassay system, EIA)Q] ZZ <=Afoll whg}, cAMP

o] s=7F BAEG. AEEA duydo] aromA o] gHH.

ool

Aleke] Az
cAMPS] A%

ggeke] cAMP(cAMP, Na)7t %éﬂ% )53k
171

)] Fy9] EIA 25 & 27t &aH AT 7] cAPY HF F
= 1600 fmol/50 wo]Att. % =

slol| A B#srIT).
ZTH 2 A E2F Adude] 1%, 2 PDE5S 2 &9 Az= 443l blel Edsiv}.

A

cAMPol] T3t PDE5S] - &}:

PDES 2 cANPES E3alT, 100 me] A3
=, cAMPl T3k PDE5S] H&f &S ©x
cAMPoll ZH-&3&}= PDESO] thdk ZTHO| &3}

ZTH 31 44 dixd oF=S cAWPet E£8stal, F/3] 4a(aA dxado=A DMSO 22 S5 &1 (DMSO ddH:0
solution)®] o]&& 47d%), 3 u(3 unit)9 PDESS #H7Fstar, 30 CTeolA 20 & ¥H-gAIF T A7) 100 u
o WE Eoﬂ 1600 fmol®] cAMPS 4&A1ZATh. A7) oFE %= 10 mol - ¢, 10 mol - ¢, 10 mol - ¢
10 mol - ¢, 10 mol - ¢, 10 mol- ¢ ', 10 "mol- ¢, 10 ‘mol- ¢ ', 10 “mol - ¢ & 4 gtk 7] Al
H AEES A g3 ZEHE AE Ed HUMe ug, 4 TAdA 2 AR s 23E JEhe I3EH
(antiserum) 100 S Z+7+ % = 17 5 2345 Yed= AP #HEFA oAl 2

G o
N
ol
ol
2
e
olo
o
ofy
Ry
>
~
O
o
—
>

A 50 wE H7Yete] BHEES SAAZ o, AlFEkaL, S 9Jete] TMB 150 wE #7bstar, ELISA SU&
o]43le 630 nmmol A IS ZAHINAT. A7) FHE AP THE S TAZ, ElA T35 FAN(ET =&
A& OD-NSB 0D)x<100/(0 3= OD- NSB OD)]& ©]&3te] %B/BOE AAtstitt. S AXE wt57] g 43 34
9l PROBIT 3|9 g% olﬁo}oﬂ PDESS] tigk ZTH @ AEZAF Auud A diz=a FEo] (6505 ALtskad
=

A8 A

cAMPe] gt PDESS] ¥-3 &7
PDESE cAMPE E&elA] =
cAMPol| #8351+ PDESS| w8l ZTHO] &3:

I, Wz ofex B 22 S5 e 54 tixa e D gholl 22490 Aeol= 1aLlp > 0.05), S AH=
Y o AP > 0.05).

=)
o

i

ITHE 21 3bst G+27F cGMPe] b8t Gtx9} f-AFShed, PDESS] vl Z=w|cle] ZAdtsl= cGMPe AAE 4 A& o
JZuld AE(pyrazolo pyrimidine ketone) 3}gr&Eo]olA, cGMPE #3|3}+= PDESE AL, cGMPY)
Z7HA1Z15.

of
Foahy
o

AL AT}, ZTHY] 1050 2.12x10 Moz AAbs

cGMPE H-3f3}= PDESO] thdk ZTHY] O*xﬂ a e 3t

7] b oz oFEe] 1050 6.958% 10 MO.E AAHAT. 7] AT ZIH7F cQIPE ek PDESS oA
T a1, FoIF(dosage)ol 9EAHS 7HAH, wl§- FL2 PDES OHMW’ SrAlghtl. PDES &9 oA &4
ANEZA ddygud dA3] 55t welbA, ol wr] Fd AR5, d4a% 3 A4, F-dAF, ¥ g
o st F-AduA AR, -4 2 g e ‘1E‘% ﬁfz A FE2 feE = Qe A

_11_



[0090]

SIHS3l 10-2013-0044314

< 7Hg

7] AddelA, vE ZTHe] AE dolErte] A= AA|T, ZTHZ}F ZTH-59] A|EZ24F Qolat, ZTH-57F ZTH
o AL F2E Zrerh(d], ZTH-59F ZTH-59] A|EEZal & o]99] A5 ZTHS #AE F2E5 71, ¥55
= ygEE ggud AR X2 7P E B A, ZTHY AdZ 5325 E, ZTH-5 2 ZTH-59 A EZ4F
A ol9le] dELS GMPE ¥33h= PDESE A|sHE a7 9lo] PDESS AAZE Ha, vy B4 A5, i
#F S A, F-dAZ5, W Yy 93}, F-AddAA 2y, F-HA 2 G ek A8E Y3 A
o FE2 ALE e FARNE 7PATE dol 459 4 At

_12_
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