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Biopharmaceutical Studies of Lonazolac Acetic Acid

Ester and Lonazolac Argininate

Kwang-Su Ham', Wan-Ha Lee and Jae-Heon Yang*

College of Pharmacy, Sung Kyun Kwan University, Suwon 440-746, Korea
*College of Pharmacy, Jeon Ju Woosuk University, Jeon Ju. Korea.
(Received June 10, 1991)

Two new prodrugs of lonazolac, lonazolac acetic acid ester and lonazolac argininate, were prepared
and examined for physicochemical properties and biopharmaceutical characteristics. The prodrugs
were stable in solid state and lonazolac argininate showed higher dissolution rate than lonazolac-
Ca in both artificial gastric and intestinal juices. These prodrugs have higher analgegic effect
than that of lonazolac-Ca in mice, and increased anti-inflammatory activities in rats. In addition,
ulcerogenic effects and acute toxicity of these prodrugs were lower than those of lonazolac-Ca.
Lonazolac acetic acid ester showed larger area under the plasma concentration-time curves (AUC)
than that of lonazolac. Therefore, it was suggested that these prodrugs of lonazolac have advantages
over lonzolac-Ca for not only enhanced bioavailability but also decreased ulcerogenic and toxic

effects.

Keywords — prodrugs, anti-inflammatory activity, bioavailability, AUC, ulcerogenicity, acute toxicity,
lonazolac-Ca(LAC), lonazolac acetic acid ester(LAA), lonazolac arginate(LAR).

Agel AgE FABAE 2H=
olEAsh u2E| ol EA(NSAID) 2 Hag 4 )
o, ©A] NSAIDE= ©]4Hd NSAIDS}
NSAIDZ $H¥IEv 28] 724 F5Ho
gle W4 NSAIDE ¢FitAd NSAIDETH B3
A% AFAHE Vehit $AZREE P4 3
F2ol Hs) oksie, FRVIELAEE A gl
E dwuHes Rago] ofsh vehin, 1z
~er2 Rl FHAAE] glo] o) Hgr1de
wRysgn geld Aok

713 434
fal

P

=

TE =g @3 #ot o AA=

103

dlm ofAld NSAIDE mzielaaide] ¢4 9
Azgo o3 FaFaAE JepY o7 7HA
Hztgo] HuFi & v I FAME A5H
e g Wdsle REEdd ole] AaE 53
oz ZEAAA, #HA £ BAAFTFAA T AP
W7o} prodrug 5 ExEA, targeting
LA Tol 3 AR FEE FIHAIIEA
A 59 HAee ARATIE A7 A8 H
-7 S&D’l_.lz)

E3] NSAID®| W& prodrugd A& F2 9

L
Tr=

‘,..



104 g - ol

22} olrfol=y S BF XY cin-
chophen, tolmetin 5¢] WAq2HzZEL A
gl A F5E te A BAGERZ stpRE
o] AgH7] o] Fxtel &Aglo] 9|
59 BAg-S 9 FEE0)MY fenbufen,? piro-
xafos,” talmetacin,® oxametacin,” delmetacin,® pi-
neprofen®” 59 prodrugEs &5 £ AuUoA =
A2z g 438 Fozm o3 59
5288 ARANAG F5ES 9oz &9
A5FEE FAGT EuEAh

a3 AxdERle] 24718 =918 acemeta-
cing PEQ RFAA| o] HAIERET 5314
o, 9ABHLY &4 ARG EuE
om0 ygdel 24 NSAIDY| ofueito s
& TEO] 7HeFol % £ 2 Aol &
B9 MAS Bele Wye) oRF2AP AEF
2™ g pranoprofen’” Fol o] &= 7|1&9 B
AFERT AQAFAI FAE HAA 2 2
FE vehfidoh

olglgt dFE EUYlE arylacetic acid AGS=A
oFiHgd NSAIDS! 2viEse] R8-S AAA 714
A EFFAE A% ddF 2AE =Y 5 e
prodrug® 7I28tazt 2UEE(LON) o 2471E
Z=94% N2 238E 2 argininet 98 4441
lonazolac argininateE A %3l ©]E prodrugol
g BELGA A HES shh

Ay

N

Lonazolac(Byk Gulden), benzyl 2-bromoacetate
(Aldrich), [l-arginine(E. Merck)S Al&3lg{om
71t Ak B F 1§¢ AHSSITh

712)

H-NMR #3374 (Varian FT-80A), IR £33 =A
(Shimadzu IR 435), HPLC(Water’s), A}&]-7}A13%
3337 (Shimadzu UV-260), %% %7 (Shi-
madzu RF-540), & &E34(Hewlett-packard),
ZAE7HUGO basile), A|AEEAA (Perkin El-
mer) & AH&-3HSAT

AEEE

TFE(FAAES o EA), AE(SDA, §4), v

J. Kor. Pharm. Sci, Vol. 21, No. 2(1991)

3 - FA"

2(ICRA $4) & AMg3tdth

ZLE o] TAOAHIZ(LAA) B

2UEg 00858 HuAXFop=e Yol =
ofil YAHAES ol 50T 8o ¥HE-AIZ]
t}e 7|9 benzyl 2-bromoacetate 0.0872-& &
7¥atar 50ColA 3A1ZE mHkElA) o] WA
ez sty &AL 3l E € Y E
gdog AFsYE gdEe Fate AHsn
AL FEH3) ZAEFS B2 O HEEE A
28] 43 w3l LAAS Atk ©] benzyl
lonazolac acetateZ ol dolAH|o]Edl] =o]il Pd/C
18g0 2 FATAMS TN YA g oAFH
F ofyle) e ¥ 5% NaHCO; ¥ =2 3%3}
Pk F2dL Ko} 10% ditdoz FIAA A2
FAL gz AASL |AZIHYIER A
ARZANA- B 2UuEge] 2A2HEE I
th

2285 84.7%, mp ; 168-170C, Rf 5 0.05(chloro-
form-ethyl acetate-methanol=6: 2 : 1), UV AMeoH
nm : 280, IR viee 51721, 1730(carbonyl, C=0),
1600, 1500, 1412(aromatic, C=C), 1208(C-0),
NMR(DMSO) t; 3.85(S, 2H, CH,-C00), 4.7(S,
2H, CH,-COO-CHy), 7.0-8.0(m, 10H, aromatic), 8.5
(S, 1H, -COOH), MS(m/e) ; 370, DSC(endother-
mic peak) : 155°

BUED AX|LH|0|E(LAR)S| HIE'Y

E2UEF 00388 3o H@&o] 3ol l-ar-
ginine 0.035-& AHA Yo 50THAA vHEAIZL
oS AYEEsa oplELR AF, o3 F e
&2 At WaEgo] LARS U

%8 5 796%, mp; 236-238C, Rf; 0.20(chloro-
form-ethyl acetate-methanol=6: 2 : 1), UV AyecH
nm ; 281, IR vEB ecm 1 3000-3400(-NH,), 1600
(COO-NH), 1500, 1412(aromatic, C=C), NMR
(DMSO) t; 16(4H, -CH)y-CH,-CH»-CH), 3.1-32
(d, 3H, -CH,-CH,-CH;-CH), 3.4(S, 2H, CH,-C0O0),
4.0(6H, -NH,, -NH,, -NH, -NH), 7.0-8.0(m, 10H,
aromatic), 8.5(S, 1H, COOH), DSC(endothermic
peak) : 256°

HolAIE

Lonazolac(¢]3} LON©o.2 3}, lonazolac. Ca
(o]3t LCAE A3, lonazolac acetic acid ester



2uzg 22z g 2uEe EAUYCE 105

M
CeHs

N |
[
C‘< >—'LJ‘CH2COOH

(LON)

@
CeHs
i

NN
a1 >—‘—1\L' CH,COOCH,COOH;

3

N’ H
a < > i o ® 1
CH,COO- HN(IZNHCH2CH2CH2-(IZ-COOH

(LAR) NH, NH,

Figure 1— Chemical structures of lonazolac (1), lonazolac
acetic acid ester (2) and lonazolac argininate (3).
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Figure 2—Dissolution profiles of LCA(O), LAA(®) and
LAR(A) in artificial gastric juice at 37C by basket me-
thod.
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Figure 3—Dissolution profiles of LCA(O), LAA(®) and
LAR(A) in artificial intestinal juice at 37C by basket
method.

Table I—Ljpid-Water Partition Coefficient of LCA, LAA
and LAR at 27C

pH12 pH 6.8

LCA LAA LAR LCA LAA LAR
Chloroform 150 115 144 9.2 79 96
n-Hexane 2.9 32 29 00 00 00
Benzene 182 152 194 29 25 31

Carbon
tetrachloride 204 162 200 13 1.1 13

Values are mean of five experiments.

Solvents

(Fig. 3).
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Table 11—Analgesic Effect of LCA, LAA and LAR in Mice
by Acetic acid-Induced Writhing Method.

Dose No. of
Drug {mg/kg, P.O.) writhing Inhibition(%)
syndrome®
Saline 210+ 34
LCA 20 14.6+ 4.0 30.2
LAA 222920 as LCA) 9.6+ 2.2* 54.2
LAR 29.28(20 as LCA) 102+ 2.2* 514

*Values are maen=* SE., *Significant at p<0.05 vs. saline
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Figure 4—The effect of Control(C}), LCA(O), LAA(®)
and LAR(a) on the swelling of rat hind paw induced
by carrageenin.
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Table II—/nhibitory Effect of LCA LAA and LAR on the Carrageenin-induced Swelling of Rat Hind Paw.

Inhibition® (%)

Drug 1 hr 2 hr 3 hr 4 hr 5 hr
LCA 34.0+ 38 579+ 3.1 421+ 39 332+ 34 37.8+47
LAA 58.7+ 4.2%* 66.7+ 2.3* 65.1+ 2.2%* 55.8+ 3.2** 59.0+ 3.1**
LAR 443+ 2.5* 60.0+ 4.0 54,0+ 3.21* 412+ 39 51.1+3.3*

*Values are meant SE., *Significant at p<0.05 vs. LCA, **Significant at p<0.01 vs. LCA
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Table IV—Uicerogenic Acition of LCA [AA and LAR
after Oral Administration in Rats.

Dose (mg/kg) Drugs Ulcer score
50 as LCA LCA 2.8+03

LAA 1.1% 0.3**
LAR 1.0+ 0.2**

100 as LCA LCA 35+0.2
LAA 2.5+ (0.2%*
LAR 2.6+ 0.2*

150 as LCA LCA 3.6+ 0.2
LAA 3.0%£0.3
LAR 2.6% 0.2

“Values are mean SE., *Significant at p<0.05 vs. LCA,
**Significant at p<0.01 vs. LCA

Table V—/Flasma Protein Binding of of LON, LCA LAA
and LAR (100 ug/ml as LON)
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Figure 5—Semilogarithmic plots of lonazolac concentra-
tion in plasma after P.O. of LCA(O), LAA(®) and LAR
(a). Each point represents the Mean* SE. of 5 rabbits.

Table VI—Pharmacokinetic Parameters after a Single

Drug Dtjug?protein Free drug o ' ] 7
binding(%) concentration (ug/mi) Oral Administration of LCA, LAA and LAR in Rabbits.
LON 98.6+ 0.2 14+02 Drugs
LcA 98.8+ 02 1202 Parameter ICA  LAA  LAR
LAA 98.1% 0.1 1.9+ 0.1* Ku (min™) 0034 0017  0.048
LAR 98.7+ 0.2 14+ 02 K, (min~?) 0012 0008 0019
“Values are mean+ SE,, *Significant at p<0.05 vs. LCA tize (min) 224 430 16.0
tipp (min) 2409 625.0 241.3
HEcHy 243} Ta (min) 35.1 63.5 234
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tant, tiz: half-life in distributive phase, tiqzs: half-life
in post-distributive phase, AUC: area under the plasma
level curve
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