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Jung Ki Lim, Won Sick Woo* Kang Ro Lee and Eun Sook Ma¥*
College of Pharmacy,Sung Kyun Kwan University, Suwon, 440-746, Korea
*Natural Products Research Institute,Seoul National University, Seoul, 110-460, Korea
#College of Pharmacy, Hyosung Women’s University, Hayang, 713-702, Korea

Abstract—Melandrin was isolated from the Melandrium firmum(Caryophyllaceae), its structure
was N-(p-hydroxybenzoyl)-5-hydroxyanthranilic acid. Fourteen melandrin derivatives(I-XIV) were
synthesized and according to MME calculation by the computer, optimized three dimensional struc-
ture of compounds was obtained. The space orientation of compounds was cis-form as a indometha-

cin.

Keywords [} Melandrin, MME calculation, optimized three dimensional structure, cis-from.

=SV}
©

Melandring- 1987'd Woo SV} 2)3)) A1) (Me-
landrium firmum)el Al 2-8]% phenolic acid amide
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HFE9 jgoxazole ring-FEAZEA 5-methyl-3-pheny-
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Scheme I—Melandrin derivatives.
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Table I-MME and VDW energy of melandrin deriva-

tives
compp MME VDW comp. MME VDW
(kcal)  (kcal) (kca)  (kcal)

I 2463 928 VIlI 31.68 9.72

I 2518 9.62 X 29.00 753
I 25.81 9.93 X 9.51 12.48
v 21.34 10.20 X1 9.99 12.83
mel. 16.50 813 XII 10.66 13.12
\Y 29.93 8.43 X1 540 13.06
VI 30.44 8.74 X 3.34 10.60

Vil 3104 9.19
MME: Minimized energy, VDW energy: van der Waals
energy, mel.: melandrin

22 Hol o] 33E #AF27F 47t Y com-
pact3g 4 itkTable I).

7} 33HEA(I-IV)3} melandrin, acetamiophen, indo-
methacin® C-N-C-C7}2] dihedral angled A3t
A3 Table IDe) <Py, 313HE I-IXE dihedral
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Table II—Dihedral angle of melandrin derivatives

comp. dihedral angle comp. dihedral angle
(C-N-C-C) (C-N-C-O)
I 9.51 deg. VIII 9.84 deg.
II 8.63 deg. X 10.00 deg.
III 8.08 deg. X 33.90 deg.
v 7.87 deg. XI 22.52 deg.
mel. 1143 deg. XII 31.82 deg.
\% 8.73 deg. XIII 28.35 deg.
VI 9.00 deg. XIv 30.92 deg.
VI 9.01 deg. ATP 8.50 deg.
IM-cis 19.45 deg.

ATP: acetaminophen, IM-cis: indometacin-cis

angle®] W|$=3l3  2-phenoxypropionyl7)7} X &=
3HEX-XIV)E= ¥])23 noncoplanare! o2 e}
e}

Ay

A Y 717]—A]eke Aldrich Chemical Co.of| 4]
Tstgior] a9e Al d2g EF 2 UFA
Fe AAFA g a2 AHgsioh

4792 Electrothermal series IA 9100 digital mel-
ting point apparatus® 2% o4 o]e djgl RAL
8}z ¢kgtr}. IRE Mattson Polaris FT-IR Spectro-
meters  AFE-Ele] KBr discHo® 233 ow
NMR Varian Gemini 200 MHz SpectrometerZ
Abgste] TMSE WHEFEAR 3o CDCLE £
W2 se] ZAsgcl. Masss GC-MS QP 1000
SHIMADZUE A}8-3te &A3lgir}. Column chro-
matography+ silica gel(Kiesel gel 60, 70~230
mesh, Kiesel gel 60, 230400 mesh)E-AF4-3}e] A
A stsdch.

5-Hydroxyanthranilic acid alkyl ester2] ¥ —5-
hydroxyanthranilic acid 20 g(0.13 mol)o] F<retha-
nol, n-propanol, n-butanol 300 m{-2 Z7z} Y3 c-H,
SO, 20 miE AR 3] 7}ate] || ¥ 48717} o)A}
FFHA)7c) wkgo] £ E™ 3o)eke] alcohold 2
HhAl 7|3, W&ol A 50% NaOH &Aooz =3
A7l & B8 71313 EtOAcE 3] 33 F< MgSO,
2 AxAZ g F=94 column chromatography
(EtOAc : n-Hx=1: D2 AAstc}
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5-Hydroxyanthranilic acid ethyl ester—%-47Z3]
55 6 g(68%), mp: 149~150C.

5-Hydroxyanthranilic acid n-propyl ester—*4-2
A, 58 7.6g(60%), mp: 99~100T.

5-Hydroxyanthranilic acid n-butyl ester— % 2243,
+E-5: 85g(63%), mp: 80~82T.

N-Acyl-5-hydroxyanthranilic acid alkyl ester®] g}
4l —5-hydroxyanthranilic acid ethyl ester 1g(6
mmole)& THF 20 mi¢}) =4l F pyridine 0.5 mi(8
mmole)& 7}k #Fde Al SOCLE 7}3ted
THE acid chlorideE 12eq. 713 ¥ AF2ox] 3~4
A7t ok mukgie) ubeEE ¥ F
chromatography 2 A A g}

N-(p-Hydroxybenzoyl)-5-hydroxyanthranilic  acid
methyl ester()—*7]2] bl weby RIS
A% o 3EIDE  CH:OHdl %3 ¥ 5%
NaOH/CH,OHE 7}ste] &3]t} 2ol A 124]
7} 24bs}e] transesterificationA| A4 #H3E0)S A
zasch.

TE58: 80 mg(14%), mp: 2707 (dec.)

IRKBr, Cm™P: 3369(0H), 1630, 1543, 1322
(CONH), 1698, 1224(ester); 'H-NMR(CDCl;) &: 3.9(s,
3H, CHy), 6.9(d, 2H, ArH), 7.05(dd, 1H, H-4), 7.45(d,
1H, H-6), 7.8(d, 2H, ArH), 855(d, 1H, H-3), 9.7(s,
2H), 11.4(s, 1H, NH); MS(m/z, relint.): 287(23.0)
N-(p-Hydroxybenzoyl)-5-hydroxyanthranilic acid

ZN-g column

ethyl ester(I)—55-5: 120 mg(20%), mp: 220~ 223
.
IRKKBr, Cm~): 3385(0H), 1643, 1543, 1319

(CONH)\, 1690, 1211(ester); 'H-NMR(CDCl,) &: 2.44
(t, 3H, CHj), 4.4(q, 2H), 6.95(d, 2H, ArH), 7.1(dd,
1H, H-4), 7.55(d, 1H, H-6), 7.83(d, 2H, ArH), 8.65(s,
1H, H-3), 95(s, 1H, OH), 9.73(s, 1H, OH), 11.62(s,
1H, NH); MS(m/z, relint.): 301(24.5)

N-(p-Hydroxybenzoyl)-5-hydroxyanthanilic acid n-
propyl ester(II)—<75-&: 635 mg(72%), mp: 178.5~
179C.

IR(KBr, Cm™): 3312(0OH), 1643, 1543, 1312
(CONH), 1690, 1226(ester); 'H-NMR(CDCl;) §: 1.04
(t, 3H, CHy), 1.8(m, 2H), 4.3(t, 2H), 6.95(d, 2H, ArH),
7.13(dd, 1H, H-4), 7.59(d, 1H, H-6), 7.92(d, 2H, ArH),
8.72(d, 1H, H-3), 8.25(s, 1H, OH), 9.17(s, 1H, OH),



284 %7

L3Ry -

o) %x

vhes

11.68(s, 1H, NH); MS(m/zrelint.): 315(7.1)

N-(p-Hydroxybenzoyl)-5-hydroxyanthanilic acid n-
butyl ester(IV)—<5-5: 720 mg(78%), mp: 159.4~
160TC .

IR(KBr, Cm™): 3313(OH), 1647, 1546, 1356
(CONH), 1681, 1238(ester); 'H-NMR(CDCl,) &: 0.95
(t, 3H, CHj), 145(m, 2H), 1.63(m, 2H), 4.3(t, 2H),
6.94(d, 2H, ArH), 7.12(dd, 1H, H-4), 7.55(d, 1H, H-
6), 7.9(d, 2H, ArH), 8.7(d, 1H, H-3), 8.47(s, 1H, OH),
9.08(s, 1H, OH), 11.68(s, 1H, NH); MS(m/z, rel
int.): 329(24.9)

N-(5-Methyl-3-phenyl-4-isoxazolyl)-5-hydroxyan-
thranilic acid methyl ester(V)— 5-8: 200 mg(15%),
mp: 144.5~145C.

IRKBr, Cm™): 3392(0H), 1645, 1540, 1305
(CONH), 1705, 1217(ester); 'H-NMR(CDCl,) &: 2.68
(s, 3H, CHy), 3.62(s, 3H, CHy), 7.0(dd, 1H, H-4), 7.3-
74(m, 4H, ArH), 7.6-7.65(m, 2H, ArH), 8.5(d, 1H,
H-3), 10.75(s, 1H, NH); MS(m/z, rel. int.): 352(20.9)

N-(5-Methyl-3-phenyl-4-isoxazolyl)-5-hydroxyan-
thranilic acid ethyl ester(VI)—<5-8: 250 mg(18%),
mp: 153~153.5TC.

IR(KBr, Cm™!): 3384(OH), 1642, 1532, 1304
(CONH), 1697, 1228(ester); 'H-NMR(CDCly) &: 1.25
(s, 3H, CHy), 2.7(s, 3H), 4.12(q, 2H), 7.03(dd, 1H,
H-4), 7.35-741(m, 4H, ArH), 7.63-7.6(m, 2H, ArH),
8.55(d, 1H, H-3), 10.88(s, 1H, NH); MS(m/z, rel.
int.): 366(48.3)

N-(5-Methyl-3-phenyl-4-isoxazolyl)-5-hydroxyan-
thranilic acid n-propyl ester(VII)— 14 g(75
%), mp: 139.5~140.5C.

IR(KBr, Cm™!): 3249(0H), 1641, 1530, 1311
(CONH), 1701, 1230(ester); 'H-NMR(CDCly) 6:0.96
(t, 3H, CHj), 1.67(m, 2H), 2.72(s, 3H, CHs), 4.05(t,
2H), 6.0(s, 1H, OH), 7.04(dd, 1H, H-4), 7.35-7.46(m,
4H, ArH), 7.6-7.75(m, 2H, ArH), 8.6(d, 1H, H-3), 10.9
(s, 1H, NH); MS(m/z, rel. int.): 380(43.9)

N-(5-Methyl-3-phenyl-4-isoxazolyl)-5-hydroxyan-
thranilic acid n-butyl ester(VII)—~5-8: 1.5 g(78
%), mp: 128~129C.

IR(KBr, Cm™%): 3259(OH), 1643, 1537, 1314

(CONH), 1708, 1208(ester); ‘H-NMR(CDCly) &: 0.95

/\l:_'E

(t, 3H, CHj), 1.4(m, 2H), 1.63(m, 2H), 2.73(s, 3H,
CHy), 4.1(t, 2H), 6.04(s, 1H, OH), 7.04(dd, 1H, H-4),
7.35-7.45(m, 4H, ArH), 7.62-7.72(m, 2H, ArH), 8.6(d,
1H, H-3), 10.9(s, 1H, NH); MS(m/z, rel. int.): 394
(49.3)

N-(5-Methyl-3-phenyl-4-isoxazolyl)-5-hydroxyan-
thranilic acid(IX)— 33HE(VD) 2 g(6.5 mmo)S 5%
NaOH/CH;0H/H;0 100 mil] 7}3}aL Al-2oll A 244]
7F @Az}, 5% HCIZ F3HA171a melage] o
g§es SHFAANL S /BBl EtOAcE F%,
MgSO,2 Az, FshsFst JAEL derh o)F
Ak EtOAcol =o]il n-hexanel Z ZAL AFE
BE=Y

TE-E: 900 mg(70%), mp: 2407T (dec.).

IR(KBr, Cm™): 3410(0H), 1661, 1517(CONH),
1667(C=0); 'H-NMR(CDCl;) &: 2.6(s, 3H, CHy),
7.01(dd, 1H, H-4), 7.34-7.44(m, 3H, ArH), 7.65-7.78
(m, 3H, ArH), 856(d, 1H, H-3); MS(mm/z, rel. int.):
338(15.5)

N-(2-Phenoxypropionyl)-5-hydroxyanthrailic acid'
methyl ester(X)— 5E-8: 325 mg(25%), mp: 133.6~
134.6C IR(KBr, Cm™): 3253(0OH), 1655, 1542,
1299(CONH), 1688, 1222(ester); 'H-NMR(CDCly) 8:
1.7(d, 3H, CHy), 3.85(s, 3H, CHs), 4.82(q, 1H), 6.1(s,
1H, OH), 6.95-7.2(m, 4H, ArH), 7.24-7.36(m, 2H,
ArH), 7.5(d, 1H, H-6), 86(d, 1H, H-6), 8.6(d, 1H,
H-3), 11.7(s, 1H, NH); MS(m/z, rel. int.): 315(23.8)

N-(2-Phenoxypropionyl)-5-hydroxyanthrailic acid
ethyl ester(XI)—<5-E: 390 mg(29%), mp: 1244~
124.8C.

IR(KBr, Cm™Y: 3249(0H), 1656, 1542, 1299
(CONH), 1667, 1219(ester); ‘H-NMR(CDCls) 8: 1.35
(t, 3H, CHy), 1.7(d, 3H), 4.35(q, 1H), 5.8(s, 1H, OH),
6.96-7.1(m, 4H, ArH), 7.26-7.37(m, 2H, ArH), 7.54(d,
1H, H-6), 8.65(d, 1H, H-3), 11.76(s, 1H, NH); MS
(m/z, rel. int.): 329(39.5)

N-(2-Phenoxypropionyl)-5-hydroxyanthrailic acid
n-propyl ester(XII)—<5-8: 1.35 g(79%), mp: 99.0~
99.8C.

IR(KBr, Cm™Y: 3199(0OH), 1656, 1545, 1306
(CONH), 1687, 1217(ester); 'H-NMR(CDCl;) &: 1.0(t,
3H, CHy), 1.7(m, 2H), 4.24(t, 2H), 4.8(q, 1H), 5.65(s,
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1H, OH), 6.95-7.1(m, 4H, ArH), 7.23-7.35(m, 2H,
ArH), 7.5(d, 1H, H-6), 8.63(d, 1H, H-3), 11.76(s, 1H,
NH); MS(m/z, rel. int.): 343(44.2)
N-(2-Phenoxypropionyl)-5-hydroxyanthrailic  acid
n-butyl ester(XID)~ 555 1.4 g(80%), 98.5~99C.
IRKBr, Cm™): 3199%(OH), 1649, 1540, 1303
(CONH), 1693, 1219(ester); ‘H-NMR(CDCl3) 8:0.92
(t, 3H, CHjy), 1.44(m, 2H), 1.7(m, 4H), 4.29(t, 2H),
48(q, 1H,), 595(s, 1H, OH), 6.95-7.1(m, 4H, ArH),
7.256-7.35(m, 2H, ArH), 7.5(d, 1H, H-6), 8.6(d, 1H,
H-6), 86(d, 1, H-3), 11.76(s, 1H, NH); MS(m/z,
rel. int.): 357(37)
N-(2-Phenoxypropionyl)-5-hydroxyanthranilic acid
XIV)— 335X 2 g6 mmol)s 5% NaOH/CHs
OH/H0 100mlel 7dabn Aelx 2443k wagh
e, 3EIX)e Alzabd Ul 23t
FA stk 458 870 mg(70%), mp: 189.5~190T .
IR(KBr, Cm™Y): 3259(0H), 1653, 1537(CONH),
1653(C=0); 'H-NMR(CDCly) 6: 1.67(d, 3H), 4.79(q,
1H), 6.92-7.1(m, 4H, ArH), 7.21-83(m, 2H, ArH),
756(d, H, H-6), 8.6(d, 1H, H-3), 11.93(s, 1H, NH);
MS{m/z, rel. int): 301(16.3)

£ #

1) Woo, W. S. and Choi, J. S.: A Phenolic Amide and
other Constituents of Melandrium firmum. Phyto-

Vol 38 No. 3, 1994

chem., 26, 2099 (1987).

1a) Woo, W. S. Lee, E. B. Chung, H. S. Cheon, S.

A. and Kim, O. G.: Biological activities of meland-
rin, Arch. Pharm. Res. in press (1994).

2) Noda, K. Nakagawa, A. Motomura, T. Tsuji, M.
Amomo, H. 1de, H.: Japan Patent 79132544: C. A,
92, 110694 m(1980). Japan Patent 8076853: C. A,
94, 174666¢c (1981).

3) BA<, o7k, 4%57], $94: Melandrin®| &4,
oFsrs]z] 35, 332 (1991).

4) EAE, o)k, 4%V, $94, s N-A# 5
Hydroxyanthranilic acid®} 43, °F&r3j#} 37, 243
(1993).

5) Park, N. S. Kim, H. S. Min, C. H. and Choi, J.
K.: Development of Antiinflammatory Agents I
Isoxazole Derivatives. J Pharm. Soc. Korea, 34(2),
80 (1990).

6) Park, N. S. Kim, H. S. Lim, H. J. Jung, Y. S. Choi,
J. K. and Ham, W. H.:Development of Antiinflam-
matory Agents II. Fused Heterocycles. J. Pharm.
Soc. Korea, 35, 119 (1991).

7) Gund, P. and Shen, T. Y.: A Model for the Prosta-
glandine Synthetase Cyclooxygenation Site and Hs
Inhibition by Antiinflammatory Arylacetic Acids. J.
Med. Chem., 29, 1146 (1977).

8) Olson, D. R. Wheerler, W. J. and Wells, J. N.: Rigid
Analogs of Indomethacin. J. Med. Chem., 17, 167
(1984).



