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Synthesis and in Vitro Stability Evaluations of
5-(2"-(N-(1-methyl-3"-carbamylphenyl)-n-propyl))
aminoethyl)-8-hydroxy-4-methylcarbostyril Derivatives

Sung-Hwa Yoon™ and Gyoosoon Park*

Department of Applied Chemistry, Ajou University, Suwon 442-749, Korea
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Abstract— The 5-(2'-(N-(1-methy}-3 ~carbamylphenyl)-n-propy1))aminoethyl)-8-hydroxy-4-methyl-
carbostyril derivatives which have isoelectronic and isosteric structural similarity with dobutamine
without having the Catechol-O-Methyltransferase (COMT) vulnerable m-hydroxy group were syn-

thesized via

7 synthetic steps. and their stabilities in phosphate buffer solution(pH=7.4), human blood.

80% human plasma and 20% rat liver homogenate were determined in vitro condition.
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in vitro ZZ o)A A stg T},

AEYy

Aleke Aldrich Chemical Co.2 #AE& AFE-E4
o, Eois dFASE AFESIRT-. 82 Fischer-
Johns melting point appratusi &3} en o]
o thét RA4ge 3k &tk IR ~HEZE Perkin-
Elmer 281 ~¥EzyEWEez Z3sgn, 'H
NMR =#E#2 TMS & UWRIEISE aheq
Varian EM 390 ~¥E2XEdEel2 7|28t} 9
ABH L v]Zd ¢l& Atlantic Microlab. Inc. 2 FE
At APAZeETHRSE silica gel(Kieselgel
60. 230~400 mesh. Merck)}& AME-3H3th dH =z =2
nlfE12i9) & Autochrome M 500 pump. Reheo-
dyne 7125 injector with 20 W loop®t Spectroflow
757 A -7 3 A&7 8 o &8H %

N-(2-(3'-amino-4'-methoxyphenyl)ethyl)-2,2,2,-tri-
fluoroacetamide (8) 2] ﬂ’@ - 3lgES UEd Uy

& ol&ate] A ateit”

mp: 87-88°C (lit.” 87~88°C)

'H-NMR(CDCly): 2.70(2H, t. CH,). 3.47(2H.
m. CH,NH). 3.83(3H. s. OCHj & \"Hg). 6.50~
6.85(3H. m. ArH). 7.10(1H. br..

N-(2-(3 -(N-acetoacetyl)ammo-4'-methoxyphenyl)
ethyl)-2,2,2 -trifluoroacetamide (9) &) &4 - s}¢&
8 (5.82g. 0.0222 mol) & 20 m! B4 THF| =< &
Hef|, diketene (2.05ml, 1.2eq) 8 A& 71F 3ol
A FAP|E ol 88t HHE] Hopsoh E3EE 34
35 3 & 7kEled w5 AZIThE iR A
2o ARazoEngbs (478 ethyl acetate-

hexane(1:1)) dled 31ghE 9 2 Ao}

%}.

m&
HU
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FE54:6.12g. (79.6 % yield).
mp: 104~105"C

IR(nujol): 3290(amide}, 1720(C=0). 1675(C=
O) em’
'H-NMR(CDCly): 2.32(3H. s. COCH,y. 275

(2H. t. CH,). 3.60(2H, s. COCH,CO). 3.50~3.
70(2H, m. CH,NH). 3.90(3H. s, OCH,). 6.90
(2H. s. ArH). 8.23(1H. s. ArH), 9.27(1H, br..
NHD.
5-(2'-Trifluoroacetamido)ethyl-8-methoxy-4-
methylcarbostyril (10) & 4 - 33E 9 (720 mg.
2.08 mmol) & 25 m] 213} FAte] =9 £HL oF 90
°C =AM 12417 wRiEtgith §a8 48§ &Hof

4 0P°4 B, dojF AHES BEZ e & Hx3)

o B2 108 FAle] DAL AT,
FEE 292 mg(45 % yield).
mp: 224~-227°C
IR(nujol):  3245(br.. CONH,). 1715(C=0).

1645(C=0).

'H-NMR(TFA): 2.90(3H. t. CH,). 3.25~3.80(4H.
m, CH,CH,). 3.95(3H. s, OCHy. 7.17(1H. s. =
CH), 7.15~7.45(2H, m, ArH), 7.70(1H. br.. NH).

MS(70 eV): 328(M 7).

5-(2'-Aminoethyl)-8-methoxy-4-methylcarbostyril
an o g4 - d3E (10.50 g. 0.0320 mol) &
31.6 ml o} olga 3 72mie] ZFF5. 36 ml o 2%

OEWOH Q] ¥, 08 1047+ BRI BB 2
1. §4E AYel Qofrl WHBL W B F

Olg methanolic HCl-ether §3ox G4k o2 )
A (G (F5EE 8208954 %),
3}arE 114 free base © U3} o] At G4t

Hel 38 11 (3.00g. 0.0112 mol) & Azke] 22
Fof =l & 1% $Eol 2 gohg H7)ge v}
€ 200 m! ¢ methylene chloride & $&3t4t &
FHE Ax3t & Anska 7eteted free bases] 3
TE 11 (234 g 90.2% vield) & M2 1HE A

o

mp(HCl salt): 235~245°C(dec.)

mp(free base): 159~160"C

"H-NMR(DMSO-d;: HCI salt): 2.70(3H.t.CH,).
2.90~3.15(2H. br.. CH,). 3.20~3.55(2H. m, CH,).
3.92(3H. s. OCHy). 633(1H. s.=CH). 7.03-7.27



508 £ -

(2H. m. ArH), 8.40(3H, br., NH;"). MS(70 eV,
free base): 232(M").

5-(2'-(N-(1-methyl-3-(3'-carbamylphenyl)-n-propyl))
aminoethyl)-8-methoxy-4-methylcarbostyril (3) &] ¥4
- 35 11 (1.34 g, 0.0050 mol) 7} 3-(3-oxobutyl)
benzamide (0.95g, 0.0050 mol) & 35m/ ¢] w5t
3 25ml 9] ehgo] =9 Herdo 250 mg 9 so-
dium cyanoborohydride & *§-2lA @&}, 88 &
NG 247k ank 3 T gt Ao #H FHES
ZygagrtE 289 (A /)8  methanol-chloro-
form(3 : 1)) 3ked 3E 3 (460 mg. 22.0% yield) &
Atk L 39 2AHE-2 acetic acid-methanol &
do 2 HE At

mp(AcOH salt): 141-145°C

'H-NMR(DMSO-d;: AcOH salt): 1.35(3H. d.
CH,). 1.60~2.20(3H, br.. CHCH,). 2.00(3H. s.
CH,COOH). 2.80(5H.s, CH; & CHy. 3.10~
3.35(2H. br.. CHy). 3.50~3.75(2H. br., CH,).
3.98(3H. s, OCH»). 6.63(1H. s. =CH). 7.20(2H,
m, ArH). 7.57(2H. m. ArH). 7.95(2H. m, ArH)
Anal. Cald for C,H3N3;O5:0 C.66.97: H.7.11: N,
8.98. Found: C.66.53: H.7.18: N.8.90.

5-(2'-(N-(1-methyl-3-(3'-carbamylphenyl)-n-propyl))
aminoethyl)-8-hydroxy-4-methylcarbostyril (4) 2] &4
- 3%E 3 (570mg. 0.00140 mol) & 50mi T4
methylene chlorided) <91 th& o] &< 30 m! ¢
1.0 M BBr; 98 A4 47|73l 2213] 4
ZFelich HH-ES vEgge i 3 At dojRl
=gAel A Z@aznlE 18ty (780
methanol-chloroform(3 : 1)) 3ld 242 4 (263 mg.
48.1% yield) & 913 o] A2 AU

'H-NMR(CD,OD): 1.50(3H. d. CHy. 1.80~
2.20(3H, br.. CHCH,). 2.80(5H. s. CH; & CH,).
2.75~2.85(2H. br.. CH,}. 3.10~3.70(4H. br.. 2X
CH,Ar). 6.67(1H. s. =CH). 7.20(2H. m. ArH).
7.55(2H. m. ArH). 7.97(2H. m. ArH)

HPLC 2MY 17 - Ay Aol Zagh 94488
HPLC ¥4 £7& t&9 274 A =, Bio-
Sil-ODS 5 (10 um) silica packing column & 7%

4 oo
HAEE

Ao 2 o]g€3}1, acetonitrile-water-acetic acid-
hexanesulfonic acid sodium salt (40:30:1:0.1)
=2 olEAoR 39, 1. 5mi/min 9 flow ratehA 3t

3HE 37} 49 retention timeS 3.8% 3} 24804 7}
z} A}, o] 7%, biological media A& 1.6%0l
vEeRsTH

52 3, 49| pH=7.4 phosphate 2HE2H 0| M2
OHYM AT - 37°C oA &5E&H(pH=T7.4. 4.9 ml)
o 5.3%x10% & 559 LS 50 ul @rhgch, ¥
g Alzhebt) 100 ple) A|BE AjFHsla o)E AL
40% actonitrile-water 900 plof] =1t} AFHE A5
€ dAz2rtE 2 BY g7t2] 0°CE Baat
o},

BHEHE 3, 49| §A0IMS] HEY ST - HEEd] =
Q1 0.061 M s&9 3&E 0 WE 37°CY slFdor
Agd g9 3.0mlo) Hrbe 27%xr) 6.1%10™
M ¢l oz ghgo] Z ek A9t A7k 100
piel A8E FHIE ZA 900 uie) AL ace-
tonitriled] ¥ ¥ & EECHE, WAz BT
ol ff HF HEE61x10"Mo] Hrh EE AEE R
& & °]E 13.000 rpm 1A 583 LA Eelg & A
AZvEIHE B4 u7hz] 0°CE Baeit).

BIBIE 3, 49| 80% EIMC] OFFM 7 - 37°C
of A wghgol <] 0.061 M =2 33E 30 We 3
$-314¢) citrate phosphate-dextrose £ 02 &3l
80% A 3.0mldl H7lsted 271F %7} 6.1x10° M
]l ooz vhgol & Mer) Agh A7k 100 pie
ARE HETHE FA] 900 el 2712 acetonitrile ol
Bo 5 2 SENE YAz BRI o i HF 5
EE 6.1x10°Me] Bt} BEE AEE 7o ¥ o)E
13.000 rpm oA 583+ A Eel & dAazrtED
o2 B4 wj7bx] 0°CE B st

51B8IE 3, 49| 20% rat liver homogenate 0{j]AM2] Ot
HAM o7 - #9) liver homogenates U-&a zbo] gt
=9t} & vlele Sprague-Dawley HE 59 ¥ 7H
S AAsle] FAE M F o]F 0.05M UrFEEE
(pH=7.4) oA Fg 3+ HEE FHsIstA 20% liv-
er homogenate® W&ot gk %91 53x107
M sE9 33HE 30 WS 37°CY liver homogenate
o Yol & EZET} o] we] 27] FEE 53X10° M o]
Gtk FGE Alzkel 100 piel A28 Hehg =4
400 W] 274 L- acetonitrile o] & ¥ Z EETHE
YAz B@dttt o] uf HF FEE 1.0x10°No]
"ok RE AIEE B2 § & 13.000 rpm A 5%

AR & dMaentEgslz §4 griA]
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SlghE BN - S22 F¥E 3, 4= Scheme 1
ol A2 Zro] aminocarbostyril 113} 4-8-8h= # B3
E 9] reductive amination ¥H-0.2 A& 7} gl
B2 WA HE 11 A sk SE
11¢] g4l F a3k F7HAQ) 3-oln] —4-w| S| Hu|E
olvl 82 wE g HhE2® o) gdle] FA S F 2
£ p-methoxyphenethylamine® %A tri-
fluoroacyl 712 B &3t ¥, ©]& nitration A1713L, 4
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— —>
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£2 Aot FEE 82 THF &5 2AdA dik-
etene® §H&-A1A anilide 338 9 & 9L v, 0)2
A 27 slellA 218l vh8-8 A carbostryil ring &
He 102 d1zt shdct Qg 3k 23 A Elu

G RIbe ARgste] 1mejg) W& AJmdten, o
il sl

% 2%k Ak 2460 A 1247 7+ 8 uke 27
oA 45% o] 7+ FL TEES AT viR e g 3
& 109 trifluoroacyl 718 wer2—g4k 2A A 1]
BIAIA S3HE 118 95% 9] 588 dortg o
3-(3"-oxobutyl)benzamide 9 sodium cyanoborohy-
dride &8t A reductive aminationg ¢] &3 cou-
pling ¥&& AlA EEEQ AYE 32 22 %9 58
2 Aot 3E 4v 838 38 demethylation A1A
ARen ol9 4L 'H-NMR 14 methoxy peak
o] Atghg o 2 BEf #lglein),

OF8M T - 4 H carbostyril £ %4 3, 4¢] 3}3}
A 5 AESH wfA el A ) QFEAS in vitro 270
A pH=7.40%1 0.05% <litetE-gof ol 80% ¥
28]z #H el 20% liver homogenated) A A= 20l E
gty FARYCE A3 Table [olA BE Hiel
ol 58 3 9 4= pH=7.40 $+&&Nol|A uf 2 of
Aate] 219 Bt AE FalE2] ot Aol x
T e BT AJEet P4 S Roy ol F 6.6
Zrel APAIZE ot B E 30] Thiol BlE HQld)

tod, S3HE 45 8 WEE Holz] ki) o2 g
2 80% B WM Yehdu) 33E 30| 39
& 450} ThA wE A Ee et o3 AdE car-
bostyril SHHES] Z-¢. 11 FRo)A FeHoz 45
Bl = o2 Aol catechol?) 7} §17] W&
Eane] Whgo tiale] w9 ek AL BAAFE Ho g
oFg ol 2 7Hs4dE HolE oIt Carbostyril
ggrEol 7t A4, 53 COMT &4 d st k4 eks]
E B7] 938le #9| 20% liver homogenated A ¢+

i

0

th

O

o ooy

Table I — In Vitro Half Lifes(hr) of Compounds{3, 4) in pH 7.40 Phosphate Buffer. in 100% Human Blood. in 80%
Human Plasma and in 20% Rat Liver Homogenate

c d H " 40 100% 80% y 20%
-~0mpa. pit Human blood® Human Plasma’ Liver Homogenate®
3 d 189(0.999) 94.4(0.995) f
4 d 345°(0.957) f

a’ Whole human blood. b: Plasma from one individual. c¢:

Liver from one rat. d: No decomposition

observed over 21 day period. e: Experiment followed for ( one half-life. f: No decomposition observed over &0

min. g: No decomposition observed over 6.6 Hours.

Vol 39, No. 5, 1995
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93-S AYsIATE. HolAle] Aol nhiriR 2 F &g
2 B liver homogenate’} 428 2olvgle 80%
to] AFEA 7)7HEet 2aEkA] esiot. olgls A
Fho FL 7]110 =)} l:l]—-{s].

. &3] COMT &2

{r
&= catechol 38]+27} 7F
o, carbostynl _TLE]?Z“ 7tEA
off ¥-g-4do] ey

Catechol 118]9} isoelectronic and isosteric T+
BAE 71A= carbostyril system& =43t dobu-
tamine S E anilide S}g=E 99] 18lF ghgo=2
e} Ado)R aminocarbostyril EE 113} A-&-5l=
AESLEHY coupling #3002 AT T4
# carbostyril 54| 3, 4= in vitro 2704 pH=
7.40 QIitekEgow) HA 80% A, 1gja F Y
bt o152l ofg]

liver homogenateol A =%
a3e g1 A7 T 3l

ZArY S

B ATE 19933E @RAEVEAY AFulol] o
aof o) 5] o o)o] ZAERY T
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