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Abstract: Tetracyclic keto tactam 2a has been synthesized by acylation of a mixture of esters 5. followed by 

saponificah and further cyclizauon. Due to the pnzsence of an exocyclic amide carbonyl group. epimerkhon at C-3 

occurs to give the most stable cis relative cdiguration. Tram acetylpipedine 4b has been prepad in five steps t?om 

pyridinium salt 9. Attempted direct cyclization of 4b to epingouniensine f&d. 

We have previously reportedt2 two synthetic routes to ngouniensine and epingouniensine, two indole 

alkaloids isolated from Strychnos ngouniensis 3 having a rather unusual structure.4 Both syntheses converge to 

the tetracyclic ketones 1. from which the introduction of the exocyclic methylene substituent was effected by way 

of the tertiary alcohols 3, either directly by drastic treatment with FOCl3 (very low yield) or by base-promoted 

elimination of the cortesponding mesylate (45% yield). 

The two routes developed for the preparation of the key Zacylindole intermediates 1 involve the successive 

formation of either C5-N5 and C2-Cl6 (route A)* or C2-Cle and c&c7 bonds (route B,2 Scheme 1). In both 

cases, nearly equimolecular diastereomeric mixtures (series a and b) were obtained because of the easy 

epimerization at C-3. 

H 
% (i) C&-N 

3 a...F+H; RpEt NGOUNIENSINE 

b...R,=Et; RrH EPINGOUNIENSINE 

SCHEME 1 
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Two points of the famer apptoach merit further study: i) the effect of an exocyclii amide carbonyl group at 

C-5 upon the stereochemistry of the resulting cycliaed product 2. and ii) an alternative mode of forming the Cz- 

Cl6 bond, by acid cychxation of an appropriate 2-acetylpiperidine 4, so that, under the acidic reaction conditions, 

the initially formed alcohol 3 might undergo dehydration to the target alkaloids. 

RESULTS AND DISCUSSION 

The fleet of an exocyclic am& carbonyl group. 

Condensation of a cis-trans mixture of piperidines g with J-indolylacetyl chloride afforded ester 6 

(stereochemistry not determined) in 83% yield Further alkaline hydrolysis of 6 gave the required amid0 acid 76 

in 70 % yield. Only the cis isomer was obtained, thus pointing out that, under the basic conditions, an 

epimerization at the stereocenter a to the carbonyl group had occurred. The cis relationship between the 

substituents at the piperidine 2- and S-positions was evident from the multiplicity and coupling constants of 2-H 

(d, J = 4 Hz) and 6-l&x (dd, J = 12 and 12 l-lx). These data also indicated the axial disposition of the carboxy 

substituent at C-2. Finally, PPA cyclixation of 7 led to the expected cis keto lactam 2a, but in only 17% yield. 

The cis relative configuration of tetracycle 2a and the axial disposition of the bulkier piperidine a-substituent (C- 

16) was again deduced from the multiplicity and coupling constants of piperidine 2-H and 6-l-lax. 

This stereochemical result contrasts with the observed epimerization at C-3 during the formation of the 

related tetracyclic ketones 1, which lack the lactam carbonyl group, by a similar cyclixation (route A, Scheme 

1).1 However, due to the lower yield of the cyclixation here mported (17%) as compared with the yield of 1 

(53%). the present route was not further explored. 

The same cis keto lactam 2a was obtained by hydrolysis of cis acetal lactam 8, which had been previously 

obtained by chloroacetamide cyclization (route B, Scheme 1).2 The stereoselective preparation of cis 2a by two 

alternative procedures indicates that the presence of an exocyclic Wacyl group favours the cis configuration in 

2,5-disubstituted piperidines.7 

5. a. R,=H; &=Et 
b. R,=Et; RrH 

Reagents and Conditions: (i) 3iMblyboetyl chbride, E13N, MCI,, d, 5 h; (ii) 5% NaOH, MeOH, reflux, 2 h: (iii) PPA, 8oQC, 

30 n-tin; (iv) 1% HCI, MeOH, raflux, 4 h. 

SCHEME 2 

Attempted cyclization of acetylpiperidine 4. 

The required 2-acetylpiperidine 4 was prepared from the pyridinium salt 9 through the reaction sequence 

depicted in Scheme 3. Reductive cyanatiot? of 9 by means of sodium borohydrlde in the presence of an excess of 



5509 
Synthesis of ngouniensine and epingouniensine 

cyanide ions gave 2-cyanotetrahydropyridine 10, which was converted to acetyltetrahydropyrldine 11 by 

treatment with methyl-lithium followed by acid hycholysis .g 

Previous attempts indicated that the carbonyl group had to be protected before the hydrogenation step. 

Thus, 11 was converted to the comsponding ethylene acetall and then hydrogenated to give (47% yield) a 4: 1 

diastereomuic mixture of piperidines 13a and 13b. The secondary amine 14 was obtained as by product. Its 

formation can be rationalixed by considering that hydrogenolysis of the allylic carbon-nitrogen bond occurs prior 

to the hydrogenation of the carbon-carbon double bond. 10 Finally, acid hydrolysis of piperldines 13a,b afforded 

the required 2-acetylpiperidine 4b in 74% yield. Clearly under the acidic conditions epimerixation at the ketone 

a-position, to give the most stable rruns 2,5relationship, had occmmd. 

C&runs isomers 13a and 13b were easily distinguishable by t3C-NMR. Thus, all pipe&line carbons in 

the cis isomer 13a am shifted upfield, as compared with 13b, due to the existence of an axial substituent, either 

at C-2 or at C-5. On the other hand, the rrans diequamrial disposition of the piper&line substituents in I3b and 4b 

was confirmed from the multiplicity and coupling constants of 2-H and 6-Hax in the IH-NMR spectra 

W 

Reagents and Conditions: (i) NaBfQ; NaCN. ether-H29 rt, 3 h; (ii) CH3Li, THF, 11.30 min; then 1 N H2SO4, ti, 7 h; (iii) 

(CH2OH)2, TsOH, benzene, reftux, 20 h; (iv) f-&PtO2, EtOH, tt, 24 h; (v) 10% HCI, THF, 60 *c, 8 h. 

SCHEME 3 

Unfortunately, attempts (p-toluenesulfonic acid, chloroform, reflux or boron trifluoride-ether-ate, 65 PC) to 

cyclixe acetylpiperldine 4b resulted in failure, and only polymeric materials were recovered. Probably, under the 

acidic reaction conditions, the initially formed alcohol 3 (Scheme 1) undergoes dehydration to give an unstable 

aminovinylindole instead of the exocyclic methylene substituent. The same reason could account for the low yield 

in the POC13 promoted dehydration of 31 This result is in contrast with the success of similar acid-induced 

cyclixations in the context of the synthesis of uleine-type systems,* * in which the endocyclic dehydration does not 

occur on structural grounds. 

EXPERIMENTAL PART 

Melting points were determined in a ca@tary tube on a B&A apparatus and are uncorrected. ‘H-NMR spectra were 
recorded on a Perkin-Elmer R-24B (60 MHz) instrument or on a Vartan XL-200 spectrometer. 13C-NMR spectra were 
measured with a Varian XL-200 spectrometer. Unless othetwise noted NMR spectra were recorded in CDCl3, and 

chemical shifts are expressed in ppm downfield (6) from TMS. IR spectra were taken with a Perkin-Elmer 1430 
spectrophotometer and only noteworthy absorptions (recipmcal centimeters) are listed. Mass spectra were determined on 
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a Hewlett-Packard 5930A mass spectrometer. TLC and column chromatography were carded out on SiO2 (silka gel 60, 

Merck 0.063-0.200 mm), and the spots were located with UV Nght or kdoplattnate reagent. Prior concentration under 

reduced pressure, all organic extracts were dried over anhydrous sodium sulfate powder. Mkroanafyses were performed 

on a Carlo-Etba 1106 anafyzer by Centro de Investigackn y Desarrdk (C.S.I.C.), Barcekna. 

Methyl 5-Ethyl-1-(tlndolylscetyl)-2-plperldin~~xyl~e (6). A solution of 3-indolylacetyl chloride’ 2 

(1.7 g, 6 mn’0l) in anhydrous chkroform (50 ml) was added dropwtse to a stirred solution of pipe&fines 5a,b1 (1.5 g, 6 

mIIWl) and trfethylamine (2.2 ml, 16 mmol) in anhydrous chloroform (25 ml). The resulting solution was stirred at room 

temperature for 5 h and successively washed with 5% hydrochkrtc add and 10% aqueous sodium carbonate. The organic 

extracts were evaporated to give amkk ester 6 (2.2 g, 63%). An analytical sample was obtained by column 
chromatography (A&Et): IR (NaCI) 3280 (NH), 1730,1625 (CO); ‘H-NW (60 MHz) 0.630 (m, 11 H), 3.5 (s, 3 H, CCH3), 

3 7 (s, 2 H, IndCH2), 5.35 (br, 1 H, 2-H), 6.7-7.1 (m, 4 H, lndole), 7.4 (m, 1 H, indole 4-H), 6.4 (br 8, 1 H, NH). Anal. Cakd for 

C1gH24N2032/3H20: C, 67.01; H. 7.50; N, 6.23. Found: C, 67.08; H, 7.66; N, 6.28. 

Cls-5-Ethyl-l-(3-Indolylecotyl)_2-plprrldlnecarboxyllc Acid (7). A solution of ester 6 (2 g, 6 mmol) in 

methanol (70 ml) and 5% aqueous sodium hydroxide was refluxed for 2 h. The methanol was removed, and the resulting 

basic aqueous soktion was washed with ether, acidified with 10% hydrochkrfc add. and extracted with dkhkromethane 

Evaporation of the dried organic extracts gave a solid residue, which was crystallized from acetonedichkromethane to 

give acid 7 (1.3 g, 70%): mp 76-6O*C (acetonedlchlofomethane); IR (KBr) 32003500 (NH, OH), 1560,172O (CO); ‘H- 
NMR (major mtamer, DMSOd6,200 MHz) 0.67 (1, J= 7 Hz, 3 H, Cl-&rfj), 0.71-l .70 (m, 6 H), 2.10 (dm, J= 12 Hz, 1 H, 3- 

Heq), 2.70 (cfd, J= 12 and 12 Hz, 1 H, 6-Hax), 3.26-3.97 (m, 3 H, IndCHp and 6-Heq), 5.14 (d, J= 4 Hz, 1 H, 2-H), 6.60- 

7 36 (m, 4 H, indole), 7.50 (d, J= 7 Hz, 1 H, indole 4-H), 10.60 (br s, 1 H, NH); 13C-NMR (CDC&CD30D) 10.9 (CH3CH2), 

26.6 (CH2CH3), 26.7 and 27.6 (C-3 and C-4), 31.7 (CH2CO), 37.9 (C-5), 49.7 (C-6), 52.1 (C-2), 108.1 (indole C-3), 111.5 

(indole C-7) 116.4 (indole C-4), 119.3 (indok C-5) 121.9 (lndole C-6), 123 0 (indole C-2), 127.1 (indole C-3a), 136 5 
(indole C-7a), 172.7 and 173.5 (CO). Anal. Cakd for ClgH22N203,H20: C, 65.04; H, 7.27; N, 6.42. Found: C, 64.64; H, 

7.15; N, 6.61. 

Cis-9-Ethyl-6,12-dloxo-6,6a,7,8,9,lO,l2,l3-octahydropyrldo[l ‘,2’:1,2]azeplno[4,5-bllndole 

(la). Method A. A mixture of add 7 (0.5 g, 1.59 mmol) and excess of PPA was vigorously stirred under nitrogen at 

6O*C for 30 min. The mixture was cooled, poured into Ice-water, basked with concentrated ammonium hydroxide, and 

extracted with ctkhbmmethane. Evaporation of the organic extracts gave a reddue, which was chromatographed (7:3 

hexanechloroform) to give keto lactam 2a (0.08 g, 17%): mp 207-209gC (acetone-ether); IR (KBr) 3300 (NH), 1650 (CO), 
‘H-NMR (CDC13CD30D, 200 MHz) 0.92 (1, J= 7 Hz, 3 H, 18-H). 1.20-1.94 (m, 6 H), 2.12 (dd, J= 13.2 and 11.2 Hz, 1 H, 

21-Hax),245(dm, J=l3Hz,l H,lCHeq),4.15(~,2H,6-H),4.46(dd. J=132and3.2Hz,l H,21-Heq),4.60(d, J=5 

Hz, 1 H, 3-H) 7.08-7.48 (m, 3 H, indole), 7.62 (d, J- 7 Hz, 1 H, 9-H); 13~.NMR 11.1 (C-16). 22.9 (C-19). 26.7 and 26.9 (C- 

14 and C-15) 34.6 (C-20), 36.6 (C-6), 46.5 (C-21), 58.5 (C-3), 112.3 (C-12) 119.4 (C-7), 121.0 (C-9 and C-lo), 126.6 (C- 
8) 127.3 (C-11), 130.9 (C-2), 136.9 (C-13) 172.6 (C-5), 187.5 (C-18). Anal. Cakd for Ct8H2ON202.114C3H60. 

C,72 44; H, 6.89; N, 9.01. Found: C, 72.21; H, 6.49; N, 8.70. 

Method B. A solution of cis acetal8 (0.1 g, 0.29 mmol) in methanol (20 ml) and 1% hydmchbric acid (10 ml) was 

refluxed for 4 h. The solvent was removed, and the residue was diluted with water and extracted with dichbromethane. 

Evaporation of the dried organic extracts gave essentially pure 2a (40 mg, 46%). 

5-Ethyl-l-[2-(3-lndolyl)ethyll_1,2,3,6-tetrahydropyrIdlne-2-carbonltrlle (10). Hydrochloric acid (6 N, 

2.8 ml) was added dmpwfse to a stirred solution of sodium cyanide (2 g, 40 mmol) in water (33 ml), layered with ether (66 

ml). and kept below 15W. To the resulting mixture were added the pyridinium bromide 913 (4 g, 12 mmol) and then 

sodium borohydrfde (0.54 g, 14.4 mmol) portionwise. The mixture was stirred at room temperature for 13 h, the ether was 

decanted, and the aqueous layer was extracted with ether. The combined ethereal solutions were washed with 5% 

aqueous hydrochloric acid, dried, and evaporated to give an oil which was chromatographed. Elution with 8:2 hexane- 
ethyl acetate gave nitrile 10 (1.5 g, 44%): IR (CHCl3) 34803250 (NH), 2220 (CN), 1620 (CC); ‘H-NMR (60 MHz) 1 .l (1, J 
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= 7 Hz, 3 H, CH3), 2.0 (c, J= 7 Hz, 2 H, C&CH3), 2.3 and 2.6 (2 m, 8 H, IndCH2CH2N, pyrfdine 3- and 8-H) 3.8 (dd, 1 H, 

pyddine 2-H), 5.35 (br 8, IH. pyrfdln~ 4-H), 8.8 (d, J= 2 Hz, 1 H, indok, 2-H), 8.9-7.3 (m, 3 H, indcfe), 7.5 (m, 1 H, indole 4- 

H), 8.0 (brs, 1 H, NH). The hydmchkxkfe &ted at 120-121% ( acetone-e(her). Anal. Cakd for Cl8H22CWJ3: C, 68.43: H, 

7.02; Cl, 11.23; N, 13.31. Found: C, 88.40; H, 7.22; Cl, 11.39; N, 13.13. 

2-AcetyI-5-ethyl-l-[2-(3-lndolyl)ethyl]-l,2,3,6-tetrahydropyrldlne (11). A sokrtion of nitrile 10 (1.8 

g, 8.4 mmof) in anhydrous THF (20 ml) was sbwly added to a solution of methyl-lithium (1.8 M, 11 .l ml, 17.9 mmol) in 

anhydrous THF (5 ml), and the resulting soMkn was stirred for 30 min. Subsequently, 1 N aqueous sulfuric acid (23 ml) 

was added, and the mixture was stirred at room temperature for 7 h. The reaction mixture was poured into a saturated 

aqueous potassium carbonate soft&n and extracted with chloroform. Evaporatbn of the organic extracts afforded an oil, 

which was chmmatographed. Ekrtfon wfth 8:2 hexane-ethyl acetate gave ketone 11 (0.8 g, 46%): mp 98-99s (ethanol- 

ether); IR (CHCb) 3490 (NH), 1710 (CO), 1620 (GC); ‘KNMR (60 MHz) 0.9 (t, J= 7 Hz, 3H, CH2C)h), 1.9 (c, J= 7 Hz, 2 

H, C&CH3), 2.1 (8,3 H, CH3CO), 2.3 and 2.8 (2 m, 8 H, IndCH2CH2N, pyrfdine 3- and 6-H) 3.2 (t, 1 H, pyrfdine 2-H), 5 3 

(br, 1 H, pyridine 4-H), 8.7 (d, J= 2 Hz, 1 H, indofe 2-H), 8.8-7.1 (m, 3 H, indofe), 7.3 (m, 1 H, indole 4-H), 8.5 (br s. 1 H, 
NH); 13C-NMR 12.0 (U-f3CH2), 23.8 (Indole CH2). 25.8 (CH2CH3), 28.5 (CH3CO), 27.8 (C-3) 52.8 (C-8) 55.5 (NCHp), 

87.8 (C-2) 111.1 (indole C-7) 113.9 (indole C-3), 115.2 (C-4), 118.8 (indofe C-4) 119.1 (indole C-5), 121.8 (Mole C-6), 
121.8 (indole C-2), 127.4 (indole C9a), 138.2 (indofe C-7a), 137.4 (C-5), 210.8 (CO). Anal. Cakd for ClgH24N20: C, 

77.gO; H, 8.18; N, 9.46. Found: C, 77.03; H, 8.55; N, 9.24. 

5-Ethyl-2-(l,l-ethylenrdioxyothyI)-l-[2-(3-lndolyl)ethyl]-l,2,3,8-tetrahydropyrldlne (12). A 

stirred soiutbn of ketone 11 hydrochloride (1.4 g, 4.1 nvnol), ptoluenesuffonk acid (0.39 g, 2 mmol), and ethylene glyccl 

(12.4 ml) in anhydrous benzene (200 ml) was refluxed for 20 h with removal of water by a Dean-Stark trap. The reaction 

mixture was poured into aqueous so&m carbonate and extracted with ether. The organic extracts were washed several 

times with water, dried, and evaporated. The residue was chmmatographed (8:2 hexane-ethyl acetate) to give acetal 12 

(0.9 g. 61%): fR (CHC$) 3480 (NH), 1820 (C-C); ‘H-NMR (80 MHz) 0.9 (1, J= 7 Hz, 3 H, CH$CHJ). 1 4 (s, 3 H. CH3), 1.8 (c, 

J- 7 Hz, 2 H, CYCH3), 2.0 (m, 2 H, C&CH2N), 2.9 (m, 5 H, Pyrfdine 2-, 3-, and 6-H) 3.2 (m, 2 H, CH2C/+N), 3.8 (s, 4 H, 

CH& 5.4 (br, 1 H, pyrfdine 4-H) 6.8 (d, J- 2 Hz, 1 H, indole 2-H), 8.9-7.2 (m, 3 H, indole), 7.4 (m, 1 H, indole 4-H), ,8.1 
(br S, 1 H, NH). The hydrcchbrkfe meited at 205207% (acetone-methanol). Anal. Cafcd for C2lH29CIN2C2: C, 66.91, H, 

7.75; Cl, 9.40; N. 7.43. Found: C, 66.58; H, 7.67; Cl, 9.41; N, 7.48. 

CatafytfC Hydrogenation of Acetal 12. A sofution of acetal 12 (2.2 g, 6.4 mmol) in absolute ethanol (50 ml) 

was hydrogenated over PtQ (I 10 mg) at atmospheric pressure for 24 h. The catalyst was filtered off, and the fiffrate was 

evaporated to give an oil, which was chromatographed. Elutbn with 9:1 hexane-ethyl acetate gave c/M-ethyl-2-(1 ,l- 

ethY~enedloxYethyl)_l-[2-(3-lndolyl)ethyl]plperidlne (13a. 0.8 g, 37%): IR (CHC13) 3480 (NH); IH-NMR (200 

MHz) 0.89 (1, J= 7 Hz, 3 H, CH2C&), 1.39 (s, 3 H, CH& 1.00-1.80 (m, 7 H), 2.50-3.20 (m, 7 H), 3.97 (s, 4 H, CH20). 6 94 

(br S, 1 H, indoie 2-H), 7.05-7.30 (m, 3 H, indoie), 7.60 (d, J= 7 Hz, 1 H, indole 4-H) 8.03 (br s, 1 H, NH); =C-NMR 11.5 
(Ctf3CH2), 20.8 (fndCH2), 22.2 (Cf-f3C), 24.0 (CH2CH3), 26.5 and 27.2 (C-3 and C-4) 32.7 (C-5), 54.6 (NCH2), 56.5 (C-6). 

62.8 (C-2) 64.3 and 66.4 (CH2C), 111.2 (indofe C-7). 111 9 (CH3C). 114.4 (Mole C-3) 118.9 (indole C-4), 119 1 (indole 

C-5), 121.8 (fndofS C-6 and C-2), 127.7 (Indole KU), 136.4 (indoie C-7a); MS, m/e (rel intensity) 341 (M+, 0.2) 253 (100). 
The hydmchbdde nWh?d at 150-151% (acetone). Anal. Wed for C2lH3lCIN2~.1/2H20: C, 65.01; H, 8.31; Cl, 9.15; N, 

7.22. Found:C, 65.13; H. 8.20; Cl, 8.88; N. 8.97. Further elution with 8:2 hexane-ethyl acetate gave frans-5-ethyld- 

(1,~-ethylenedfoxyethyl)-l-[2-(3-lndolyl)ethyl]plperldlne (13b, 0.2 g, 10%): IH-NMR (200 MHZ) 0.92 (t, J = 7 

Hz, 3 H. CHJcH2), 1.00 (m, 4 H), 1.22 (m, 1 H, 4-Hax), 1.38 (s,3 H, CH3), 1.90 (m, 2 H), 2.10 (dd, J= 12 and 12 Hz, 1 H, 6- 

Hax),2.46(dd, J=l2and3Hz,l H,2-H),3.W(dd, J=l2and4Hz,l H,6-Heq),2.953.16(2m,4H,lndCH2CH2N),390 

(m, 4 H, CH20). 6.92 (d, J- 1.8 Hz, 1 H, indole 2-H), 7.02-7.34 (m, 3 H, indole), 7 60 (dd, J-7 and 1 Hz, 1 H, indoie 4-H), 

8 05 (br s, 1 H, NH); 13C-NMR 11.4 (CH3CH2), 19.8 (CH3C), 20.5 (IndCH2), 27.0 (CH2CH3), 27.4 and 30.9 (C-3 and C-4), 

36.8 (C-5) 54.2 (NCH2), 59.3 (C-6) 83.8 and 64.5 (CH$& 66.0 (C-2). 111 .I (indoie C-7). 111.9 (CHsC), 114.9 (indole C- 

3) 118 9 (indole C-4) 119.0 (Mole C-5), 121.6 (indoie C-2 and C-8) 127.1 (indofe CSa), 136.3 (indole C-7a). MS, m/e 
(rel intensity) 341 (M+, 0.3) 255 (100). Finally, elution with 7:3 hexane-ethyl acetate gave 3.[4-(l,l- 
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ethYlenedloxyethyl)_7-methyl-Mxanonyl]lndok (14, 0.7 g, 33%): IR (Cf-lC13) 3480 (NH); IH-NMR (200 MHZ) 

0 80 (m, 6 l-f, C&CH and Q-H), 1.29 (s, 3 H. C&C), 090-2.00 (m, 8 H). 2.44 (m, 1 H), 2.98 (m, 4 H, l- and 2-H), 3.80 (m, 4 

H, CH2Oh7.00 (d, J= 2 Hz, 1 H, indole 2-H), 7.06-7.38 (m, 3 H, indote), 7.60 (d, J= 7 Hz, 1 H, indole 4-H), 8.20 (br s, 1 H. 

NH); 13C-NMR 11.2 (C-Q), 19.1 (CH$H), 20.3 (Cli3C), 25.9 (C-l), 28.2,29.4, and 34.8 (C-5, C-8, and C-8), 33.8 (C-7), 

49.2 (C-2), 64.1 (C-4), 64.5 and 94.4 (CH20), 111.2 (indote C-7), 111 .Q (CH3C), 113.3 (indole C-3), 118.7 (indole C-4), 

118.9 (indole C-5), 121.7 (indole C-8), 122.3 (indole C-2), 127.4 (indole C-3a), 138.5 (indole C-7a); MS, tie (rel intensity) 
343 (Mf 0.3). 257 (100). The hydrochloride metted at 155-156pC (acetone). Anal. Cacd for C21H&IN202: C, 66.44; H, 

8.23; Cl, 9.49; N, 7.38. Found: C. 66.33; H, 8.38; Cl, 9.40; N, 7.25. 

Trans-2-Ace~yl-Cethyl-l-[2-(3~Indolyl)ethyl]plperldlne (4b). A solution of acetats 13a,b (0.8 g, 2 3 

mmOl) in THF (40 ml) and 10% hydrochloric actd (17 ml) was heated at 609C for 8 h. The solvent was removed, and the 

residue was diMed with water, basified with sotid sodium carbonate, and extracted with dichbromethane. Evaporation of 

the dried organic extracts gave a residue, which was chmmatographed. Etution with 2:8 hexanechloroform gave ketone 
4b (0.52 g, 74%): IR (CHC$) 3480 (NH), 1720 (CO); ‘H-NMR (200 MHz) 0.93 (1, .I= 7 Hz, 3 H, CH2C&), 1.20-l .80 (m, 7 

H), 1 X3 (dd, J= 12 and 11 Hz, 1 H, GHax), 2.10 (s, 3 H, CH$O), 2.50 and 2.56 (2 m, 2 H, NCH2), 2.82 (dd, JO 12 and 3 

Hz, 1 H, 6_Heq), 2.97 (m, 2 H, IndCH2), 3.30 (dm, J= 11 Hz, 1 H, 2-H), 8.93 (d, J= 1.8 Hz, 1 H, indole 2-H), 7.05-7.35 (m, 3 

H, indole), 7.58 (dd, J= 7 and 1.8 Hz, 1 H, incble 4-H), 8.35 (br s, 1 H, NH); 13C-NMR 11.4 (CH3CH2), 22.3 (IndCH2), 25.8 

(CH3CO), 27.3 (CH2CH3). 29.2 and 30.1 (C-3 and C-4), 37.4 (C-5), 57.7 (C-6 and NCH2), 74.2 (C-2). 111.3 (indole C-7), 

113.8 (indote C-3), 118.8 (indole C-4), 119.0 (indole C-5), 121.7 (indole C-8), 121.9 (indole C-2), 127.5 (indole C-3a), 

138.3 (indole C-7a), 212.3 (CO). The pkrate melted at 72-73*C (acetone-ether) Anal. Calcd for C2sH29NsOs: C, 56 90; 

H. 5.54; N, 13.28. Found: C. 56.75; H, 5.37; N, 13.01. 
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