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2 o N2& A= A=A F4EAZ 487 A48ld  a-benzoyl-1-ethyl-1,34,9-tetrahydro-8-ethyl-9-( N-benzoyl)pyrano[3,4-blindole-1-acetic
acid methyl ester(10)& 439 d. 9424 T-ethylindole?} oxalyl chloride2 3t 49AE o]FojFch A PAE borontrifluoride diethyl
etherates AH§3te 66%Z E3HeS sgod, FAwNsy nIPPsr FgHoz qzr:§}°}°"'+ HEMAE  a-benzoyl-1-ethyl-1,349-
tetrahydro-8-ethyl-9-(N-benzoyl)pyrano[3 4-blindole-1-acetic acid methyl estere 49AlolA 2-& methyl 1,8-dimethyl-1,349-tetrahydropyrano[3,4-b)
indole-1-acetate(etodollic acid methyl ester)& benzoyl chloride®} Wg-3td 66%2 +&& dUch

Abstract: For the synthesis of new anti-inflammatory agents as indol derivatives, we have synthesized @ -benzoyl-1-ethyl-1,3,4,9-tetrahydro-8-
ethyl-9-(N-benzoyl)pyrano(3,4-blindole-1-acetic acid methyl ester. It was a new method for @-substituted etodolac carboxylic acid. The synthetic
process was composed of four steps, and 7-ethylindole and oxalyl chloride were used as starting materials. The third step, cyclization was carried
out by addition of borontrifluoride diethyl etherate in 66% yield. The step of reduction and cyclization were simplified successfully. The final
product, a-benzoyl-l—ethyl-l,3,4,9—tetrahydr0-8—¢thyl—9—(N-benzoyl)pyrano[B,Q-b]indole—l-acetic acid methyl ester was obtained in 66% yield by
the reaction of methyl 1,8-dimethyl-1,349-tetrahydropyranol34-blindole-1-acetate (etodollic acid methyl ester) and benzoyl chloride.
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JAZ FEL 2HRZo|=A FIF oFE(steroidal antiinflam- Phospholiphase
matory drug: SAID)#} H|2HZo=A §9F 2 (non-steroidal
anti-inflammatory drug: NSAID)Z FEHAY duixoz
NSAIDE Hl=terd  FEAl(non-narcotic analgesic)® YeHdh

A AMSEE H2HZ=A J9F FEL cyclooxygenase l '
(COG)®] €4& A8t prostaglandin(PG)#} thromboxane?) 4 [0]
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Figure 2. Structure of some non steroidal anti-inflammatory
drugs.
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diclofenac sodium, piroxicam(7], sulindac[89] AASe] A= o
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Ayerst International Inc.olA A€ etodolac[10]e €2 29
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A8 A" A%eZ  lithium  diisopropylamide(LDA),
tetrahydrofuran(THF), ¢-butanol& 4 ¥ ShinyoAl AEE Ap&3}
o™, boron trifluoride diethyl etherate®} ethyl-2-acethyl-
propionylacetate® FlukaAl AFE AME3IGc 22z Yulk Lo
T Duksantt AES 2d2 AMgsim, $4E 3¢ES g3
<t AHE& 7171% €3 %32 Thomas Hoover melting point
Apparatus® ArgEtdon BAL A gttt HAr)BY 23
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plate Merck DC-plastik follen Kieselgsl 60F 2542 Ar£31%it},

2.8 4

2.2.1. Glyoxylate(8) &zr2829] #a

J. Eric Nordlander 5ol 23 9Hi[12]e2 A3 7-ethyl
indole 17 g (0.12 mole)& diethyl ether 200 mLell %3¢ 3, ¥ %
2 diethy] ether 300 mLol| oxalyl chloride 30 g (0.24 mole)S 2
ot oL 0 T oldlelq W3 statm 22 TolA 542
F Ao)FAU) ololA diethyl ether® FtEZE3ld AAs D
% ethanol 500 mLE ¥olA 23 TolA 1847 S & AHoj&
& #4558 ethanole AAS AP 24 2FL AU 2

22 methanolZ AZAQstA 5 vl 24P L A

-Yl 7 okt rfol

yield : 82%, bp : 137~139 C

"H-NMR(DMSO-ds), 8:1.2~14 (6H, m, ~COOH,CHs, ~CH:CH),
29 (2H, d, C7-CHCHs)

IR(neat), cm™” : 3423 (=NH), 1714 and 1725 (C=0), 1619 and
1455 (C=C), 1500(NH)

2.2.2. 7-Ethyltryptophol(9)2| &4

Christopherell &+ ¥i[13]e2 &A4§ glyoxylate(®) 32
17 g (007 mole)# lithium aluminum hydride 7 g (0.18 mole)2
THF 100 mLoll Sof B3 &2z ¥u, 247 $¢ Hoj2 o
&, B 200 mLE ¥& % 10% HCl sjlddog pHE 3 5% g
ot 97]9] benzene 100 mLE Y& T} &7]4v2S mz mo}
AdESate] A 2o A A7|FE 12 g2 ?:*%1\:}.

yield : 91%, bp : 164~167 T

"H-NMR(DMSO-ds), §:1.1 (3H, t, -CHCHs), 25 (H, t,
-CH.LHOH), 28 (2H, t, -CH.CH:OH), 30 (I1H, s, -OH), 36

(?H, q, -CHCH; ), 65 (1H, s, C2-H), 69 (IH, t, C4-H), 70
(1H, m, C5-H), 7.3 (1H, m, C6-H), 80 (1H, broad, =NH)

IR(neat), cm* : 3419 (=NH), 3210 (OH), 1612 and 1440 (C=C),
1495(NH), 1435 (CHy), 1010 (CO)

2.2.3. Methyl 1,8-dimethyl-1,3,4,9-tetrahydropyrano(3.4-b)
indole-1-acetate(10)2| &4 (etodolac methyl ester)
Christopherell <3 W9[14]2 7-ethyltryptophol(9) 332 2
g (001 mole)® methyl propionyl acetate 1.5 g (001 mole)&
benzene 10 mLell ¥3, 0 T ©|3}9lA boron trifluoride diethyl
ethrate 0.26 mL (0.01 mole)é ¥ os, 623 B¢ & Aoy
A RS 223 25 oL YgAA dsaes o
I °]F methanol® AAAse] A4 24 AFE 20 g AU
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Scheme 1. The synthetic routes for the Etodolac derivatives.
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yield : 66%, mp : 128~129 T

'H-NMR(DMSO-ds), 6 : 08 (3H, t, CI-CH.CHs), 1.3 (3H, t,
C8-CHCHs), 20~21 (2H, m, C1-CH«CHs), 27~30 (6H, m,
C1-CH:COOCHs, C3-Hs, C4-Hy), 36 (3H, s, -COOCHz), 39~4.0
(2H, m, C8-CHCHs), 69 (1H, g, C5-H), 70 (1H, m, C6-H), 7.3
(1H, d, C7-H), 90 (1H, broad, =NH)

R(neat), cm' : 3452 (=NH), 1725 (C=0), 1645 and 1470
(C=C), 1501 (NH), 1200(CN)

2.2.4. a-benzoyl-1-ethyi-1,3,4,9-tetrahydro-8-ethyl-9-(N-
benzoyl)pyrano(3,4-bJindole-1-acetic acid methyl
ester(11)2] #A

Etodolac methyl ester(10) 382 50 g (166 mmole)& THF

830 mLol Y3 AHolFHA HWEZ DA 243 mL (365 mmole)S

THF 83 mLel Aste] A7HA7)2 547 B¢ HFYo)h 13

i THF 83 mLel benzoyl chloride 2.8 g (199 mmole)g 3418}

of o 0¥ T BouM Aol F3 FY LR & 1A F

¢t HolE thg olE 50 TAA Y ¥Esln WANA AR

3EE 62 g& AU

yield @ 752%, mp : 128~129 C

'H-NMR(DMSO-ds), & : 115~125 (3H, t, C-CH:CHs) and
(3H, t, C8-CH:CH3), 245 (2H, m, C1-CHCH:), 280 (4H, q,
C4-Hp), 31~322 (2H, q, C1-CHp), 45 (2H, q, C8-CH.CHy), 7.2
(1H, g, C5-H), 74 (1H, m, C8-H), 78 and 79 (IH, d, C6-H),
(14, d, C7-H)

IR(neat), cm™ : 3015 and 3020 (aromatic C-H), 1738 and 1723
(C=0), 1665 and 1470 (C=C)

AL LDAE ol &ste] THF $vlsto]
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acidd ¢ A9 4F 9 4 @t BYE A 4=
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9 o XA AEINE BNIE HPE Mo A E
752%% TE€2 FFE(1DE Ak oHF F=4 AHNEL
247 v} Z018 Ae2 AZse, doeg o Yxd A
2E AWE E9ATlE ANEE AAE ZAo] S8 B
g AEAIQ) etodolac FEA Lo HsAL Avtn o
3) etodolac =S carboxylic acid 1ol Qe a-Bi
benzoyl chlorideZ X && stg&e F4 £38=7} etodolac
o uls] Zastgch o)A N9 Yxol AE3 benzoyl7]9)
FEoZ =NH 7|9 7}58 F4aFTo] ¢ o]Foj7] Y&
Qg Aoz o}
Aol M AFF etodolac Al carboxylic acid YAo] Y=
a-¥29 benzoyl chlorideE EAI717] )& 2843 Cl
AT X8 R o2 AAPA A F= D N9 9]
Cl $1xol 5Alel benzoy! chloride?} &= ). o]AL
nmrell A N9 &0l 91E benzoyl”)9] CeHsol d)@t SHE §
7494 vehg o Cigixlel 2¢8 CHso) 5HE § 7.2004
Hehd Ze® Bol T YA M benzoyl7]7t E¢U® RoE
g Sk 28y 43 etodolac FEAY W FzE
Fol @E FAANY oRE ke AU AAlsle Bm
stEla g,
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