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SYNTHETIC COMMUNICATIONS, 2 1 ( 5 ) ,  669-674 (1991)  

A CONVENIENT PREPARATION OF 8-ETHYL-4.9-DIHYDRO-3H- 
PYRAN0[3,4-b] INDOLE-l-ONE, KEY INTERMEDIATE OF THE 

ANTIINFLAMMATORY AGENT ETODOLAC 

Asensio Gondlez 

Laboratory of Organic Chemistry, Faculty of Phannacy,University of 
Barcelona, 08028-Barcelona, Spain. 

Abstract: A facile synthesis of 8-ethyl-4,9-&hydr0-3H-pyrano 
[3,4-b]indole-l-one 5 is described which features the condensation of 
hydrazines with 2-oxo-5-hydroxypentoic acid, followed by Fischer 
cyclization of these adducts. 

1,g-Diethyl- 1,3,4,9-tetrahydropyrano[3,4-b]indole- 1 -acetic acid 1 (Etodolac) is 
an important nonsteroidal analgesic and antiinflammatory drug'V2. 

1 

Etodolac and similar derivatives have been synthetized in the literature via the 
Fischer indolization between substituted phenylhydrazines and appropiate 
carbonyl  compound^^-^. The key phenylhydrazines have commonly been 
prepared by reduction of the diazonium salts with excess of SnC12 in the 
presence of hydrochloric acid, which makes this method unatractive at a large 
scale (Scheme 1). 
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6 70 G O N Z A L E Z  

Scheme 1 

We6 and others7 have recently described an operationally simple synthesis of 
N-alkyl-N-arylhydrazines. We envisioned, for the synthesis of the key 
intermediate 5, condensation of phenylhydrazine 3 and the readily available 
2-oxo-5-hydroxypentanoic acid to the corresponding hydrazone, followed by 
Fischer indolization to 4. Lactone 4 could then be converted to 5 which can 
ultimately be decarboxylated to the tryptophol (Scheme 2). For the protection of 
the hydrazine, we chose the N-benzyl group, which had been established to be 
very stable and also easily removable at the end of the process*-". After 
establishing the syuence, we also made 5 starting directly from 
phenylhydrazine 3' also available by hydrazinolysis of 2, followed by 
condensation with 2-oxo-5-hydroxypentanoic acid and cyclization with 
hydrogen chloride under identical conditions. 
As schown in scheme 2, synthesis of the requisite N-benzyl-N- 
(2ethylphenyl)hydrazine 3 was readily achieved in excellent yield by reaction 
of the hydrazone 2 with benzyl bromide followed by hydrazinolysis with 98% 
hydrazine hydrate6. Reaction of 3 with 2-oxo-5-hydroxypentanoic acid" in 
dimethylformamide'% the presence of hydrochloric acid produced the 
corresponding hydrazone, which was used without further purification. Fischer 
cyclization of this intermediate in HCl@>/DMF, followed by extraction, 
evaporation and flash chromatography, afforded lactone 4. Deprotection of the 
lactone 4 was accomplished at mom temperature with aluminium mchloride in 
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8-ETHYL-4,9-DIHYDRO-3H-PYRAN0[3,4-b]INDOLE-l-ONE 671 

0 
C6H5CH2 

3 4 

viii yNH2’- y2 H Y I 
H 
5 3’ 

i) Na NO@CI, O°C ii) CH,COCH,COOH iii) 50% NaOH, TEBA, CH,CI,, C,H,CH2Br 
iv) 98% NH,NH,MCI, 100°C v) ‘HOCH,CH,CH,COCOOH‘ vi) aq. HCI vii) HCI@) 
viii) AICI,/CH,OC,H, morn temp., 1.5 h.  

Scheme 2 

anisolelo for 1.5 h to give the desired 5 in 33% overall yield from the starting 
2-ethylaniline. 
On the other hand, reaction of the hydrazone 2 with 98% hydrazine hydrate led 
to 3’, which was condensed with 2-oxc~5-hydroxypentanoic acid under 
analogous conditions. Fischer cyclization of this hydrazone in HCle>/DMF gave 
lactone 5 in 38% overall yield from 2ethylaniline. 
In conclusion, mild reaction conditions, simple work-up and moderate yields of 
the key intermediate 5,  make this method a useful contribution to etodolac 
synthesis. 

EXPERIMENTAL SECTION 

N - ~ n z y l - N ~ ’ Z c t h y l p b n y l ) b y d r ~ ~  3 

Benryl bomidc (3.8 mL, 5.48 g. 0.032 moL) in CH2Cl2 (25 mL) wms ddcd dropwise to a well stirred 

mixture of 1-(2-ethylphenyl)hydr.umo-2-oxopopioruld 26(6.0 g. 0.0316 moL) in CH2Cl2(75 mL) 

and 50% 4umus NaOH (32 mL) anuining 0.75 g of benzylmahylanmonium chloride. The m u m  was 

rtined for 18 b, then warn (100 mL) WM a d d .  followed by cxmctiom with CH2Cl2 (3x25 mL). The 
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672 GONZALEZ 

combined a g h c  phase wui dried (NqSO4) and evaporated to dqmess. yielding 8.5 g (96%) of 

N-bnuyl-N-uylhydrme.  The intermediate thus obuincd (3.0 8.0.01 1 moL) was taken up in uhmol (20 

mL) md transferred to glass ~ICSSUIC-ICW~~I.  98% Hy&.zine hydrate (8 mL) was &kd, followed by 

dropwire dditim of amc. hydrochloric r i d  (4 mL) (CAUf/OiV!) under swnng.  The closed reactor was 

hated at 95-l0O0C for 8 h. Upon cooling. the redon mixwe was poured to watn (120 mL). extracted 

with CH2Cl2 (4x40 mL) md dried (NqSO4). The solution w u  ev.porusd md the mid= WM distilled 

~ n d e r  VYND to yield N - ~ l - N - ( 2 - u h y l p h ~ n ~ l ~ ~ ~  3 (206 g. 85%), which ~ u i  UMd in the WXI 

step. 'H NMR (ClXl3): 6 1.2 (t. 3H. 1=7 Hz). 2.7 (9. W. k 7  Hz). 3.5 (tK 2H). 4.0 (a. 2H). 6.7-7.2 (m 

9H). 

9 - B e n z y l & + t h y 1 4 ~ ~ 1 b y d r ~ 3 H - p y r n n o ~ 3 , C b ~ d o k l ~  4 

~2-~o-tetrlhydro-3-hnyl)glyoxylic acid ethyl ~ s t e r ~ ~ ( 2 . 2  g. 0.011 moL). 2N H2SO4 (15 mL) and umc. 

H2SO4 (1.5 mL) w a e  hured to lW0C for 6 h T k  coold  reaction mixture WM then neutralized by the 

ddition of solid N r H C q .  N-benzyl-N-(24ylphmyl)hydruinc 3 (2.06 g, 0.009 moL) in DMF (15 mL) 

was them dded and the ructim mixture was kept wemight lmder stirring .t pH 7 by dropwise addition 

of umc. hydrochloric r i d  The mixture WM poured to watu (200 mL). extracted with CHpZlq (4x50 mL). 

dried (NazS04, md the solvent concentrated in v r u o .  A steady serepn of HClk) WM bubbled into a 

solution of h e  crude hydruonc in DMF (15 mL) for co. 1 h. The ruction mixture was then kept closed 

for 24 h poured to watu (150 mL). e x t r ~ l e d  with CH2Cl2 (4x40 mL). dried (Na2SO4) and the solvent 

r ~ ~ ~ ~ o v c d  by rotary evlporrtim. Rash chromatogrrphy of the residue on s i l iu  gel with CH2Cl2 afforded 

1 5  g (54%) of 4 as a solid; mp 135OC. 'H NMR(200 MH+. CDc13) 6 1.25 (f3H. 1=7.5 Hz). 2.88 (q,2H. 

1=75 Hz). 3.18 (t. W. J= 6.2 Hz). 4.64 (t. W. J 4 . 2  Hz). 6.09 (6. W). 6.81-7.52 (m 8H). 13H NMR(100 

MHL CDCl3) 6 160.2 139.6. 137.9. 129.2, 128.6. 127.8. 126.9. 125.2 124.9. 124.4. 122.7. 121.1. 118.8. 

68.6.49.2, 25.4, 21.6. 15.9. 

I ) . c t h y l - 4 ~ ~ l h y d ~ 3 H - p y r ~ a o ( 3 , 4 - b ] l n d o k - I ~  5 

0.5 g ( 1.64 mmoL) of lactone 4 WM dded in portions to a solution of anhydrous aluminium nichloride 

(0.88 g, 6.6 m L )  in misole (5 mL). The mixture was Minsd at r o a n  temperature for 1.5 h then poured 

to ice (50 g) ud e x u d  with ether (3x25 mL). The organic phase was washed with water (20 mL), 5% 

queous N a H C q  (2x10 mL). dried (MgSO4) and evlporrted to give an oily residue. which was 

chromatographed on siliu gel using hexm:CH2CI2 (2:8) to give 0.35 g (90%) of 5; mp 1 1 6 C .  'H 

NMR(2OO MHL. CDCl3) 6 136 (I, 3H. k7 .5  Hz). 2.9 (4. W. 1=75 Hz). 3.16 (I, 2H. J d . 2  Hz). 4.71 (t. 

ZH, J 4 . 2  Hz). 7.12-751 (m. 3H). 9.1 (bs. 1H). 13C NMR(100 MHz. CDCl3) 6 161.5. 137.4. 128.6. 

124.9. 124.3, 1235, 122.1. 121.1. 118.3. 69.4. 23.9. 21.5. 13.8. M. Cdcd. for C13H13N%; C.72.54 

;H.6.09; N.651; Found: C.7233; H.6.27; N.6.40. 
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67 3 

2 4 h y i p b e n y l h y d r ~ 1 ~  3' 

1 ~ 2 - E t h y l p h e n y l ) h y d r r z o n o - 2 ~ x ~ ~ n ~ ~ y &  t6 (3.2 g, 0.0168 moLX ethanol (45 mL) and 98% 

hydrldnc hydrate (12 mL) w m  dded to a glass p ~ ~ ~ ~ e - n . d r r .  folbwed by dropwise &don of conc. 

hydrochloric r i d  (6 mL) (CAUT/Oh'!) under stining. Thc resultant mixture WM heatad a~ 95-100OC for 8 

h. After cooling, the ruction mixture was poured to w m  (200 mL), ext~acted with CH2C12(4x50 mL) 

d dried (NqSO4). Rcmovd of h e  solvent md dirtilLtiDn rmdcr v w ~ m  gave 1.83 g (80%) of 

2cthylphenylhydra~ine~~ 3' which was used in the next rtep. 'H NMR (CDCl3) 6 1.1 (6 3H. J=7 Hz). 

2 3  (9. W. J=7 Hz), 3 5  (bs. WX 5.0 (bs, 1H). 63-7.0 (m 4H). 

& t h y l 4 Q d l h y d ~ 3 H - p ~ ~ [ 3 , ~ b ] l 0 ~ 1 ~  5 

(2-Ox~tetrlhydro-3-furyll)g~oxylic r i d  ethyl cstrrl' (3.13 g, 0.0168 moL). 2N H2SO4 (20 mL) and 

WIT. H2SO4 (2 mL) w m  heated to l00OC for 6 h The cooled ructim mixture WM then neutTalized by 

the ddition of solid NnHCOJ. 2-EIhyl@enyIhydruinc 3 (1.83 g. 0.0134 moL) in DMF (25 mL) was then 

added, and the rudion mixture was kept ovenight u pH 7 by dr0pWi.w ddition of WIT. hydrochloric 

r i d .  The cnde was poured to w a l ~  (200 mL), ext.ctsd with CH2Cl2(4xsO mL), dried (Na2SO4) and the 

solvent concmtruad in v m .  A study soum of HCtg) was bubbled into h e  solution of the crude 

hydruone in DMF (20 mL) for ca. 1 h. The rcrtion mixwe was them kept closed for 24 h. poured to 

w m  (250 mL). extracted with CH2Cl2 (4x50 mL). dried (NqSO4) .nd the solvent removed by rotary 

evaporation. Flash chromatography of the residue on silica gel with hexu1c:CH2Cl2 (2:s) afforded 1.78 

(59%) of 5; mp I IOOC. 

REFERENCES 

I.(a) Shen T.Y., "Nonrtrroidd Antivlflamnatory Agents" Chap. 62. m Burger's Medicinal Chemistry. 

Vo1.Q Ed. Wolff M.E.; John Wiley & Sons 1981. (b) Foye W.O.. "PrincrplcJ 4Mdicinol Ckmisrry" 

Chap. 23. Lu & Febiger 1989. 

2. " P k u m o r ~ i s c k  W u w e "  Kleanann A. md Engel J., Gwrg ThimK Vn1.g 1987. 

3. Danason C.A.. Humbu L.G., Philip A.H. and Mlrtel R.R.. J M d . C k m . ,  19,391 (1976). 

4.AsselinAA.. HumbnL.C.. DobsonTA.,Kadossy J. md Mlrte1R.R.. JMed.Ckm..fi.787(1976). 

5 .  Dunason C.A.. Humbu L.C.. Dobson T.A. and Jirkovsky LL, USPUN 3,974,179. 

6. Gonukz A., Sytuh.Canmynicatiau lJ. 1225 (1988). 

7. Smith R.F., O h  L.A.. Ryan WJ.. Coffmm KJ.. G h t e  J.M., Wojdan T.S.. Mallard P.A. and Eckm 

T.P.. Synth.CommUnic~ionr~J85 (1986). 

8. Ran S.  and Spicu L.D.. Synrh.Commynicarionr~, 415 (1987). 

9. Yochid. Y Nhjirna S.. Wakmltlru T., Ban Y. and Shihsaki M.. Hacrocyclcs 27,1167 (1988). 

D
ow

nl
oa

de
d 

by
 [

M
os

ko
w

 S
ta

te
 U

ni
v 

B
ib

lio
te

] 
at

 0
5:

29
 0

3 
Fe

br
ua

ry
 2

01
4 



614 GONZALEZ 

10. M ~ u J u m i  Y.. W.tmabc T.. Kobayrshi A. and Y o b y m a  Y., Syntyksu 738 (1984). 

11. P l i h g e r  H.. B u . ,  g. 268 (1950). 

12. Howell B.A.. J.Ckm.&d., 176(1984). 

13. H m b n g a 1 . M . .  Shrw E.R.. Fugger J.. K & h m  R.  and Ldnicer D.. J.Org.Ckm., u . 3 9 5  (1956). 

(Rece ived  i n  T h e  N e t h e r l a n d s  7 J a n u a r y ,  1991) 

D
ow

nl
oa

de
d 

by
 [

M
os

ko
w

 S
ta

te
 U

ni
v 

B
ib

lio
te

] 
at

 0
5:

29
 0

3 
Fe

br
ua

ry
 2

01
4 




