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Abstract: (-)-Indolactam-V, which shares the same partial structure of 
teleocidins A and B, shows a weak promoting activity compared to teleoci- 
dins. It suggests that the hydrophobic moieties substituted on the 6,7- 
positions of teleocidins play a role in increasing the biological activi- 

ty. 7-Substituted indolactam-Vs have been synthesized starting from 
indolactam-V by two methods for preparation, which consisted of Friedel- 
Crafts alkylation and palladium cqtalyzed vinyl coupling reaction. 

Teleocidins (e.q. teleocidin B-4,' 1, teleocidin A-l,* 2) are potent skin 

tumor-promoters.3 (-)-Indolactam-V (Al4 which is a common portion of the teleoci- 

din molecule has attracted synthetic5 and stereochemical interest. (-)-Indolac- 

tam-V (1) itself shows a weak tumor promoting activity compared to teleocidins in a 

two-stage carcinogenesis experiment on mouse skin.'l 

16 17 

3 shows about two orders weaker activitiy compared to teleocidins for the biologi- 

cal and biochemical activities related to a tumor promoting activity, such as 

induction of ornithine decarboxylase on mouse skin, HL-60 cell adhesion and inhibi- 

tion of specific 13HlTPA binding to a mouse prrticulate fracti0n.S The difference 

of the activities between 1 and teleocidins'may be interpreted in terms of the 

absence or presence of the terpenoid hydrocarbon chain. On the other hand, four 

teleocidin B isomers (diastereomeric at C-19 and C-20 for l_) and two teleocidin A 

isomers (diastereomeric at C-19 for 2b9 show similar potencies in a two-stage 

carcinogenesis experiment and the other biological tests.1° Therefore, the acti- 

vity of these teleocidins seems to be independent on a specific structure of the 

hydrocarbon moiety. The substituent on 6, 7-position of the indole ring seems to 

t 
A part of this paper was presented in the 27th Symposium on the Chemistry of 

Natural Products, Hiroshima, Japan, October (19851 Abstr., p 632-639. 
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exert simply as a part of hydrophobic domain on the molecule in relation to the 

putative receptor. In this paper we describe a synthesis of 7-substituted inolac- 

tam-Vs which contain effective hydrophobicity for the appearance of the activities. 

A new method for an introduction of terpenoid chain to 6,7-position has been 

presented by Nakatsuka et al. during a study of synthesis of teleocidin Be." We 

have already synthesized (I)-indolactam-V-tetramethylene, which contains 6,7-sub- 

stituted hydrocarbon moiety by a method similar to that was used in the synthesis 

of 1 starting from 6,7,S,9-tetrahydrobenao[glindole.'2 However, particularly with 

a view to synthesize a number of derivatives for structure-activity studies, a much 

more direct synthetic method was required, and for this purpose, a method starting 

from indolactam-V seemed ideally suited, in spite of the difficulty in introduction 

of alkyl group onto the indole nuclei. Recently, 'I-alkyl derivatives of indolac- 

tam-V were prepared by Irie et al. employing Friedel-Crafts acylation of indolac- 

tam-V acetate and following reduction.13 

In our model experiment, 4-dimethylamino-3-methylindole ($1 was alkylated by 

2-chloro-2-methylbutane in the presence of AgC104 to give 2-11',1'-dimethylpropylj- 

4-dimethylaeino-3-methylindole (5) in 35 % yield. And ne 'I-alkylated product was 

obtained. This is because electron density on the 2-position of the indole ring 

is relatively high. Whereas 1-acetyl-4_dimethylamino-3-methylindole (51 was alkyl- 

ated by 1-chloro-3-methyl-2-butene in the presence of AgOCOCF3 in nitromethane to 

give 2- (I, 12 %) and 7-(3',3'-dimethylallyl)-4-dimethylamino-3-methylindole (8, 16 

$1. 

Indolactam-V (3) was converted to 1-acetlyl-14-0-TBDMS-indolactam-V (2) in 89 % 

yield by the usual way. 2 was reacted with I-chloro-3-methyl-2-butene in the 

presence of AgOCOCF3 in nitromethane to give I-acetyl-7-(3',3'-dimethylallyl)-14-0- 

TBDWS-indolactam-V (l0) in 21 % yield. Deprotection of 10 employing aqueous K2CO3 - 
solution followed by tetrabutylammonium fluoride in THF gave 7-(3',3-dimethyl- 

allyl)-indolactam-V (ll). A similar treatment of 2 with I-chloro-2-decene in the 

presence of AgOCOCF3 and hydrogenation of the product afforded I-acetyl-7-decyl- 

14-0-TBDMS-indolactam-V (12) in 18 % yield. Deprotection of 12 gave 7-decylindo- 

lactam-V (11). 
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Another method for a synthesis of 'I-substituted indolactam-V was carried out 

employing palladium catalyzed coupling of halogenated indolactam-V with olefin. 

1 was selectively iodinated on 'I-position of the indole ring by the method of 

Koshimizu et a1.13 14-0-Acetyl-7-iodoindolactam-V (14) was heated at 100 C with 

styrene in the presence of Pd(OAcj2 in triethylamine and acetonitrile to give a 

cis-trans mixture of 14-0-acetyl-7-styrylindolactam-V (Is) in 73 % yield. e was 

hydrogenated and hydrolyzed to give 7-phenethylindolactam-V (16) in 86 % yield. 

Teleocidins, including indolactam-V (11 exist in two stable conformational 

states; SOFA form and TWIST form in solution.5812 For example, the ratio of the 

two conformers of teleocidin R-4 were 1:7 in CDClS, 3:5 in CD30D by NMR spectra. 

The 7-substituted indolactam-V (11 _, l3, 16) exist in the two conformers in CD30D in 

ratios of 7:6, 8~7 and 4:5, respectively. All the signals except for 7-substi- 

tuents in the NMR spectra of 11 -I - 13 and l6, could be assigned in accordance with 

those of the two conformers of teleocidins. These compounds (11, l3, E) were 

found to exhibit much stronger activities than 2. Details of the biological 

activities of them will be reported elsewhere. The two methods for introduction 

on to 'I-position of the indole nuclei of indolactam-V will be useful tools in 

preparation of indolactam-V derivatives for structure-activity studies. 

BxpehBmtml88otioa 
ceneral Remarks. Welting points were obtained on a Yauagimoto micro hot stage and are 

uncorrected. Spectra were recorded with the following inetrusents: 'H-NWR spectra, JEOL JWK-PI-100 

(1OCWHz) and JKCL JMN-FX-400 (4CCMIis); mea8 spectra, JECL JMN-DX-300; HPLC, SHIMADZU LC-3A liquid 
ohronetogrephy vith a SPD-2A W detector. KRR spectra were reoorded with tetramethylsilane es an 

internal standard mud the chemical ehifts are given 6 values from THS. Column chromatography was 
Performed on silica gel (Merck 7734 or 9385). 

Reaotiaeof4-dieethylmmiEo-3-methgl_imdole~ A mixture of 87 mg (0.5 mmol) of 4, 138 mg (1 
mmol) of K2C03 and 1 ml of 2-chloro-2-methylbutane in 5 mlof nitromethene was added 172 mg (1 

mmol) of AgCIOL with stirring at room temperature. The mixture was heated to reflux for 2.5 h. 
under Ar atmosphere. The mixture wea poured Into water, and extracted with CB2C12. Ihynese over 

WgSO/+, evaporated concentration gave a crude produot. Purification by column obrometogrephy on 
ellice gel using n-hexene-CH2C12 (2:3) gave 43 mg (35%) of 2-(l',l'-dimethylpropyl)-4-dlmethyl- 
amino-3-setbyllndole (2). 2:colorless viecoua liquid; 'H-NKR (CDC13) 0.78 (t, 3H, J= 6.5 Hz, 

CIi3), 1.42 (8, 6H, -C(Cg3)2-), 1.78 (q, 2H, J= 6.5 Hz, 
-CH2- 

-W(CH3)2)1 6.68 (a, lH, 5-C!), 6.94-7.00 (m, 
-Cli2-CH3)' 2.65 (8, 3H, 3-Cg3), 2.80 (8, 6H, 

2H, 6,7-C@, 7.82 (bs, lH, l-N@; MS 244 (M+). 

Beactial of l-ecetyl-~4.lee~lnalo-~e*llndole &) A mixture of 108 mg (0.5 mmol) of 6 
and 3.1 ml (30 mmol) of 1-chloro-3-methyl-2-butene in 5 ml of nitromethene uea added 59.7 mg (1.5 
mmol) of WgO and 126 mg (1.5 mmol) of NaHC03. To the euepeneion, a eolution of 331 mg (1.5 mmol) 
of AgCCCCP3 in 5 ml of nitromethane was added dropvlse with etlrrlng et room temperature. After 
stirring for1 h, 126 mg (1.5 q mol) of NeHC03 end e solution of 331 mg (1.5 mmol) of AgOCOCF3 in 5 
mlof nitromethane wem eddedtothe mixture. After further etirrlng for 30 mln, the mixture was 
poured Into aqueous NaHC03 solution and extreoted with CH2C12 
concentration gave a crude product. 

Ihyueee over Ug8C4, evaporated 
Purification hy column chromatography on silica gel using n- 
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hexene-CH3COOC2H5 (8:l) gave 17.3 ag (12%) of l-acetyl-2-f3~,3f~imet~lsllyl)~~iee~lamino-3- 
methylindole (2) and 22.9 mg (16%) of 1-acetyl-7-(31,3~-dinethylallyl~-4-dimethylamino-3-eathyl- 

indola (8). 7: colorleae viacoue liquid; 'H-NHR (CDC13) 1.71 (d, 3H, J=l.O Hz, =C(Cg3)2), 1.77 (d, 

3H, J=l.O Hs, =C(Cli3)$, 2.50 (8, 38, 3-CIi3),2.72 (8, 3A, -COCH3), 2.77 (8, 6H, -N(Cg )2), 3.68 
(bd, 2H, J= 6.0 Hz, -CH2-CH), 5.15 (tt, lH, -CH2-GE), 6.89 (dd, lR, J= 8.1, 7.0 Hz, S-GE , 7.15 (t, s 
IH, J= 8.1 Hz, 6-H), 7.60 (dd, IH, J= 8.1, 1.0 Hz, 7-U.i)f MS 284 (W+). 8: colorless viecoue 

liquid; 'H-NHR (CDC13) 1.70 (d, 6B, J=l.O Hs, =C(Cg3)2), 2.47 (d, 3H, J= 1.1 Hz, 3-c&$,2.56 (6, 

3RI -COC~3), 2.74 (a, 6H, -N(CIi3f2), 3.35 (bd, 2H, J= 6.0 Hz, -Ca2-CS), 5.12 (tt, lH, J= 6.0, 1.0 

Hz, -CH2-CH), 6.88 fd, lH, J= 8.1 Hz, 5;Cif), 7.04 (d, lH, J= 1.1 Hz, 2-I$, 7.05 (d, lH, J= 8.1 Hz, 

6-c@; MS 284 (Et). 
l-Aaetrl-l&O-TBDIH-indolaotam-V (2) 301 ag (1 mmol) of indolactam-Vand 680 mg (10 mnol) 

of imidazole uaa added to a solution of TBDMS chloride (752 mg, 5 mmol) in 1 ml of DHF. The 
mixture was etirred for 1 h at 30%. Removal of the solvent under reduced pressure at 50% and 
purification by column chromatography on silica gel using CH2C12-CH3~C2H5 (30x1) as eluent gave 

14-0-TBDHS-indo1actan-Y (403 mg, 97 Z). 52mg (1.3 mmol) of NaH (60 X in oil) was vaehed vithn- 
hexane and suspended in 2 ml of DMF, and 360 ng (0.87 mmol) of ?4-0-TBDMS-indolactaa-V use added to 

the suspension at 0%. After vigorous stirring for 10 sin at O'C, a solution of 1.8 al of acetic 
anhydride in 2 ml of DMF wae added, and the whole was stirred for 30 min at 0%. Then, the solvent 
was removed under reduced pressure at room temperature and partitioned between CH2C12 and water. 

The organic layer wae dried over MgS04 and concentrated. Purification of the residue by column 
chromatography on silica gel using n-hexane-CK3COOC2X5 (5:2) gave 359 mg (91 X) of l-acetyl-14-O- 
TBDMS-indolactaa-V (2): np 174-176OC (ethanol-n-hexane); 'H-NMR (CDC13) Conformers TWIST and SOFA 
ratio was 15:l.Signaladuetothe major (TWIST) conformer were aeslgnedaa followe. 0.04 (8, 3H, 

Si-CH3), 0.06 (a, 3H, 
(d, 3H, J= 7.0 Hz, 

-Si-CIi3), 0.60 (d, 3H, J= 7.OHr, -C(Cg3)2)1 0.87 fe, 9H, -Si-C(Cg3)3), 0.92 
-CH(CH3)2), 2.5 (a, lH, -CH(CH3)2), 2.60 (a, 3H, -COCH3), 2.7-3.2 (la, 211, Ar- 

c@,), 2.90 (6, 3H, I-CIi3), 3.48 (dd, lH, J= 11.2, 10.3 Hz, -CH2-OH), 3.67 (dd, lH, J- 11.2, 5.0 Hz, 
-CIi2-OH), 4.13 (d, lH, J- 10.5 Hz, 12-CX), 4.2 (III, iii, 9-CA), 6.11 fs, lH, IO-Q), 6.76 Id, J=8.0 

Hz, 5-CH), 7.09 (a, IH, 2-C@, 7.23 (t, lH, J=8.0 Hz, 6-CH), 8.07 (d, lH, 5=8.0 Hz, 7-C& MS 457 

(Mi);Anal.(C25H39N303Si) C,H,N. 
1-Aaet~l-~-(3f,~~-di~~t~la~lyl)-l~-O-TBD~S-i~olac~~-V (l0) A mixture of 140 mg (0.31 

mmol) ofpand3.2 ml (31 mmol) off-chloro-3-methyl-2-butene In 5 mlof nitronethane was added 

61.7 ag (1.55 mmol) of MgO and 515 mg (6.2 mmol) of NaBC03 To the suspension, a solution of 1.35 
g (6.2 mmol) of AgOCOCF3 in 5 ml nitromethane was added dropwise with stirring at room temperature. 

After at&ring for 1 h, 772 mg (9.3 mmol) of NaRC03 and a solution of 2.03 g (9.3 mmol) of AgOCOCF3 

in 8 ml of nitromethane was added to the mixture. After further stiring for 30 min, the mixture 
use poured into aqueoue NaHC03 solution and extracted with CB2C12. Dryness over !4gN4, evaporated 
concentration gave a crude product. Purification by column chromatography on silica gel using n- 
hexane-CH3COOC2H5 (4:l) gave 33.3 ag (21X) of l-acetyl-7-(3*,3*-dimetbylallyl)-14-O-TBDMS-indolac- 

tam-V (l0) and starting material (2, 41%). 2: mp 722-124% (CH2C12-n-hexane); 'H-NNR (CDC13) 
Conformers TWIST and SOFA ratio was 18rl. Signale due to the major (TWIST) conformer were aeeigned 

a8 follows. 0.04 (8, 3H, Si-CH3), 0.06 (a, 3H, -Si-Ca3), 0.66 (d, 3H, J= 7.OBz, -C(Cg3)2), 0.89 

(8, 9H, -Si-C(Cg3)3), 0.90 (d, 3H, J= 7.0 HZ, -CH(Cg3)2)1 1.71 (d, 6H, 5~1.7 HZ, -CHC(Cg3)2) 2.4 

(II, 1H, -Cg(CH3)2), 2.56 (8, 3R, -COC~3), 2.7-3.2 (m, 2H, Ar-CB2), 2.89 fa, 3H, N-CZl3), 3.6-3.8 (m, 

4H, -@i2-OHI Ar-CH2-CHC(C3)2), 4.10 (d, lH, J= 10.5 Hz, 12-G&), 4.25 (bs, lH, 9-C@, 5.07 (t, IH, - 
CgC(CH3)2), 6.12 (8, lH, 10-N@, 6.72 (d, J=8.0 Hz, 5-C@, 7.04 fe, lH, Z-CH), 7.04 (d, fW, J=8.0 

Hz, 6-Q). MS 525 CM'); Anal. (C30H47N303Si) C,H,N. 
7-(3',3'-Dime~~l~l)-indolrc*si-V ('ll) To a solution of 30 mg (0.0~7~01) of E in 2 ml 

of methanol, a solution of 40 mg (0.288 mmol) of K2CO3 in 0.5 ml of uater was added The nixture 

uaa alloved to stand at room temperature for 1 h. Removal of the solvent under reduced pressure 
at room temperature, and partition between CH2Cl2 and water. The organic layer was dried over 
HgS04 and concentrated. Purification of the residue by column chromatography on silica gel ueing 
n-he~e-CH3C~C2H5 (4:lf gave 22 mg (80%) of 7-(3~,31-dimethylaly1)-14-O-TBDHS-indolactam-V. The 
TBDMS ether (20 mg (0.041 mmol) use dissolved in 0.5 ml of THF, and to the solution, 108 mg (0.41 

nmol) of tetra-n-butylammonium fluoride in 0.21 ml of THF was added. After stirring the mixture 
for 30 min at room temperature, the solvent vae removed under reduced pressure at room temperature 
to give a residual oil. The crude product was partitioned batvesn CH2C12 and water, dried over 
MgSO4, and concentrated. Purification by column chromatography on silica gelueing n-hexane- 
CIi3COOC2H5 (1:2) gave 10.4 mg (74 X) of 7-(3',3*-dimethylallyl)-indolactam-V (11): mp 227-229% 
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(ethanol); III-NMR (CD3OD) C0n~0rmer5 TWIST and SOFA ratio ~86 6:7 in thie eolution; TWIST confor- 

mer: 0.63 (d, 3H, J= 6.8 Hz, -CH(Ci3)2), 0.89 (d, 3Ii, J= 6.8 Hz, -CH(CH3)2), 1.75 (8, 6H, 

CHC(Cfi3)2), 2.53 (dsept, 18, J= 6.8, 10.4 Hz, -CIi(CH3),), 2.87 (a, 3H, N-CB3), 3.05 (dd, IH, J= 

3.8, 17.2 Hz, Ar-CIf2-), 3.11 (d, IH, J= 17.2 Hz, Ar-Cf12-), 3.45 (dd, lH, 5~9.2, 11.2 Ha, -C&+X), 

3.52 (d, 2H, J= 7.3 Hz, Ar-CIi2-CHC(CH3)2), 3.62 (dd, IA, J= 4.6, 11.2 Hs, -Cg2-OH), 4.25 (m, IH, 9- 

CH), 4.42 (d, IH, J= 10.4 At, 12-C@, 5.41 (m, lH, -CHC(CH3)2), 6.39 (d, lH, J= 7.8 Ha, 5-C@, 6.73 

(d, lH, J= 8.7 Hz, 6-Ca), 6.95 (8, lH, 2-CI$ SOFA conformer: 0.89 (d, 3H, J= 6.8 Hz, -CH(CH3)2), 
1.23 (d, 3H, J= 6.8 Hz, -CH(Cfi3)2), 1.75 (a, 6H, CHC(CIi3)2), 2.29 (dsept, IH, J= 6.8, 11.0 Hz, - 

Cg(CH3)2)# 2.70 (8, 3H, N-Cg3), 2.89 (dd, IH, J= 1.5, 14.3 Hz, Ar-U12-), 3.00 (dd, IA, J= 4.6, 14.3 
Hz, Ar-CH2-), 3.04 (d, IH, J= 11.0 Hz, 12-C@, 3.23 (dd, IH, J= 7.0, 11.0 Hz, -Cli2-OH), 3.31 (d, 

lH, J= 11.0 Hz, -CH2-OH), 3i43 (d, 2H, J= 6.4 HZ, AGZ~-CHC(CH~)~), 4.25 (m, IH, 9-C@, 5.41 (m, 

1H, -CHC(CA3)2), 6.85 (d, lH, J= 7.8 Hz, 5-C@, 6.89 (d, lH, J= 8.7 Hz, 6-CH), 7.11 (a, IH, 2-C$) 

US m/e 369.2394, calcd. for C22H3,N302 369.2416. 
1-Acetyl-74ecyl-l@-TBMB-lndolactam-V (12) The procedure was similar to that used for 

the preparation of lC, employing 95 mg (0.21 mmol) of 2 and 3.625 g (21 mmol) of I-chloro-2+decene. 
After work-up, the reaction mixture VBB chrometogrephed on silica gel using benzene-CH3COOC2H5 

(5:l) to give 25 mg (20 X) of l-acetyl-7-(2'-decenyl)-IL-0-TBDMS-indolectem-V and 20 mg (21 X) of 

etarting materiel (4). The ellyleted product (20 mg, 0.034 q mol) was hydrogenated in the presence 
of 20 mg of Pd-charcoal in 3 ml of ethanol under 1 atm H2 et room temperature for 2 h, then the 

mixture was filtered. The filtrate wed concentrated under reduced preaeure end separated by 

column chromatography on silica gel (n-hexane-CH3COOC H 5:l) to give l-acetyl-ll-decyl-14-O-TBDHS- 

indolectsm-V (l2) ae a viecoue liquid (18 mg, 90 X). 2i5 H-NMR (CDC13) TWIST conformer we8 predoml- 

nete in this solution. 0.06 (a, 6H, 

C(CE3)3' - 

-SI-Cli3), 0.65 (d, 3H, J= 7.OHz, -C(Cg3)2), 0.89 (a, 12H, -Si- 

(CH2)9-CHlf), 0.91 (de 3H, Jc7.0 HZ, -CH(CH3)2), 1.1-1.6 (m, 18H, -(CH2)9-)p 2.35 (m, 1H, 

-Cg(CH3)2), 2.60 (8, 3H, -COCg3), 2.7-3.1 (m, 2H, Ar-CH2), 2.88 (8, 3H, N-CA3), 3.6-3.8 (m, 2H, - 
CH2-OH), 4.05 (d, lH, J= 10.5 Ha, 12-CA), 4.26 (bs, IH, 9-C@, 6.11 (a, IH, IO-NH), 6.71 (d, J=8.0 

Hz, 5-C!), 7.03 (8, IH, 2-C@, 7.04 (d, lH, J=8.0 Hz, 6-q). MS 597 CM+) 

7-Decylladolactu-V (u) The procedure we8 similar to that used for the preparation of 11 
employing 18 mg (0.03 mmol) of=. After deprotection of N-acetylend TBDHS group of l2, the 
crude product YBB purified by column chromatography on silica gel using n-hexane-CH3COOC2H5 (1:2) 

es eluent. Further purification by HPLC (polygocil 60-5C18, 4.5 mm X 250 mm, methanol-water 
88:12) end freeze-drying gave 7.0 q g (63 X) of 'I-decylindolactam-V 88 amorphous powder. 'H-NMR 
(CD30D) Conformers TWIST and SOFA ratio vea 7:8 In this solution; TWIST conformer: 0.63 (d, 3H, J= 
6.7 Hz, -CH(CH3)2), 0.89 (d,,3H, J= 6.7 Hz, -CH(CH3)2), 0.84-0.96 (m, 3H, -(CH2)8-CH3), 1.17-1.75 

(m, 16H, -(CH2)8-)' 2.54 (dsept, IH, J= 6.7, 10.3 Hz, -Clj(CH3)2), 2.82 (t, 3H, J= 7.6 z, Ar-CH2- 
(CH2)8-), 2.87 (a, 3H, N-CH3), 3.04-3.15 (m, 2H, Ar-CIi2-), 3.45 (dd, IH, J=8.9, 11.2 Hz, -Cii2-OH), 

3.62 (dd, 2H, J= 4.4, 11.2 Hz, -CH2-OH), 4.25 (a, lH, 9-C!), 4.43 (d, lH, J= 10.3 Hz, 12-GE), 6.40 

(d, lH, J= 7.8 Hz, 5-C@, 6.75 (d, IH, J= 8.7 Hz, 6-C!), 6.94 (8, IH, 2-C!) SOFA conformer: 0.89 

(d, 3H, J= 6.7 Hz, -CH(Cg3)2), 0.84-0.96 (m, 3H, -(CH2)8-CH3), 1.24(d, 3H, J= 6.7 Hz, -CH(CH3)2)# 
1.17-1.75 (m, 16H, -(CH2)8-), 2.30 (dsept, lH, J= 6.7, 11.0 Hz, 

2.74 (t, 3H, J= 7.5 Hz, 
-CH(CH3)2), 2.70 (8, 3H, N-CH3), 

-(CH2)8-Cl!3), 2.87 (dd, IH, J= 1.6, 14.4 Hz, Ar-Cg2-), 3.00 (dd, IS, J= 
4.7, 14.4 Hz, Ar-CH2-), 3.06 (d, lH, J= 11.0 Hz, 12-C!), 3.23 (dd, lH, J= 6.8, 11.0 Hz, -CH2-OH), 

3.31 (dd, lH, J= 7.8, 11.0 Hz, -CH2-OH), 4.25 (m, IH, 9-CH), 6.86 (d, IH, J= 7.8 Hz, 5-CH), 6.89 

(d, lH, J= 8.7 Hz, 6-Q), 7.10 ( 8, lH, 2-C@ MS m/e 441.3360, calcd. for C27H43N302 441.33529. 
7-Iodoindolaatam-V A 100 mg (0.33 q mol) of 2 ww dissolved in 2 ml of pyrldine end 2 ml of 

1,4-dioxane. To the solution,127 mg (1.0 mmol) of iodine we8 added with stirring atO%. After 

stirring for 1 h et O’C, 43 mg (0.33 mmol) of iodine was added. The mixture was allowed to stand 
for 1 h. Removal of the solvent under reduced pressure and the residue VBE diseolved in 
CH3COOC2H5 end washed with 3 X Ne2S203 solution. The organic layer wea dried over MgS04 and 
concentrated to give e crude product. Purification by column chromatography on eilice gel using 
CH2C12-CH3COCC2H5 (1:l) to give 126 mg (89 X) of 7-lodoindolactam-V: q p 2lO'C (dec.)(methanol). 

14-O-Aoetrl-7-ladoindolactam-V (3) A mixture of 100 mg (0.23 amol) of 7-iodoindolactam-V 
and 2 ml of acetic anhydride in 3 ml of pyridine was allowed to react at room temperature for 3 h. 

After removal of the solvent under reduced pressure, the residue was dissolved in 20 ml of 
CH3COCC2H5 and the solution was washed with water, dried and concentrated. Purification by column 
chromatography on stlice gel uelng CH2C12-CH 
iodoindolactaa-V (14): colorlese fine needlee ? 

COC2H5 (6:l) gave 99 mg (90 X) of 14-O-ecetyl-7- 
ethanol-n-hexane), mp 178'C (dec.); 'H-NMR (CDC13) 

Conformer TWIST end SOFA ratio wee 4~1 in this solution. TWIST conformer: 0.64 (d, 3H, Ja6.8, - 
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CH(Cg3)2), 0.93 (d, 3H, J=6.8 He, -CH(Cg3)2), 2.10 (e, 3H, -COCfi3), 2.65 (dsept, lH, J= 6.8, 10.0 

HZ, -Cg(CH3)2), 2.92 (e, 3H, N-Cl!, 3.10 (dd, 18, J= 3.7 16.0 Hz, Ar-Cg2-), 3.22 (d, lH, J= 16.0 

Hz, Ar-CIi2-), 3.97 (dd, lH, J=8.1, 11.6 Hz, -'X2-OH), 4.21 (dd, lH, J= 3.6, 11.6 Hs, -CH2-OH), 4.25 
(d, J=lO.O Hz, 12-$1, 4.50 (n, lH, 9-Cl$, 6.04 (8, lA, 10-N@, 6.38 (d, lH, J=8.1 Hz, 5-C@, 6.97 
(8, lH, 2-C@, 7.34 (d, lH, J= 8.1 Hz, 6-CE), 8.10 (8, lH, l-N@ SOFA conformer: 0.94 (d, 3H, 

Jp6.8 Hz, -CH(Cf13)2), 1.24 (d, 3H, J=6.8 Hz, -CH(CIi3)2), 2.01 (8, 3H, -COCg3), 2.40 (deept, lH, J= 
6.8, 10.7 Hz, -Cg(CH3)2), 2.75 (8, 3H, N-Ci3), 2.78 (d, lH, J= 16.2 Hz, Ar-CH2-), 2.98 (d, 18, J= 
10.7 Hz, 12-C@, 3.12 (dd, lH, J= 3.6, 16.2 Hz, Ar-Cli2-), 3.83-3.85 (m, 2H, -Cg2-OH), 4.60 (m, 18, 

9-W), 4.70 (d, lH, J=11.2 Hz, lo-NH), 6.92 (d, lH, J=8.1 Hz, 5-GE), 7.04 (8, 18, 2-M), 7.51 (d, 

lH, J= 8.1 Hz, 6-CIj), 8.30 (a, lH, l-Ni$;.t4S 469 (M+), Anal. (C19H241N302) C,H,N. 
l&O-Acotql-7-etyryllndolactam-V (lJ) A mixture of 80 mg (0.17 amol) ofu,l78 mg (1.7 

mmol) of etyrene, 2.8 mg (0.017 mmol) of Pd(OCOCH3j2, 10.4 mg (0.034 mmol) of tris(o-tolyl)phoe- 
phine and 86 mg (0.85 mmol) of triethylamlne In 0.2 al of acetonitrile was heated at 100% in a 

aealded tube for 24 h. After removal of the solvent under reduced preeeure , the residue wae 

partitioned between CH2C12 and water. The organic layer vae dried over Mm4 and concentrated. 
Purification by column chromatography on eilica gel using n-hexane-CE3COOC2H (1:3) gave 55.2 mg 

(73 X) of a cis-trans mixture of l4-O-acetyl-7-styrylindolactam-V (3). MS (MS', 445 

7-Phenat~lindol~ctam-V (16) A mixture of 40 mg (0.09 mmol) ofQ and 60 q g of 10 X Pd- 
charcoal in 10 ml of ethanol was stirred under 1 atm of HP at room temperature for 2.5 h, then 

filtered. The filtrate wae concentrated under reduced pressure and purified by column chromatogra- 
phy on silica gel (n-hexane-CH3COOC2H5 lrl) to give 37 mg (92 X) of 14-O-acetyl-7-phenethyU.ndoIac- 

tam-V 2 colorleee needles, mp 170-772°C (ethanol-n-hexane); MS (M+) 447. 35 mg (0.078 mol) of the 
acetate wae dissolved in 10 mlof methanol. To the solution, 3.1 mlof 2N aqueous KOH solution 
waz added with stirring. After stirring under Ar atmosphere for 1 h at room temperature, the 

solvent wae removed under reduced pressure and the residue use dissolved in CH3COCC2H5 and washed 

with water. The organic layer was dried over MgS04, concentrated and chromatographed on silica 
gel using n-hexane-CH3COCC2H5 (1:2) to give 26 mg (82 X) of 'I-phenethylindolactam-V: colorleea fine 

needles, mp 221-222% (ethanol-n-hexane); 'A-NMH (CD30D) Conformers TWIST and SOFA ratio whe 5~4 in 
this solution; TWIST conformer: 0.63 (d, 3H, J= 6.6 Hz, 

CH(CH3)2), 2.55 (deep& lH, J= 6.6, 10.2 Hz, 
-CH(CH3)2), 0.89 (d, 3H, J= 6,6 Hz, - 

-Cli(CH3)2), 2.87 (a, 3H, N-(X3), 2.80-3.17 (m, 6H, Ar- 

CH2-, Ar-(CH2)2-Ar), 3.46 (dd, lH, Jz9.3, 11.0 Ha, -CH2-OH), 3.63 (dd, lH, J= 4.3, 11.0 Hz, -C'2- 
OH), 4.25 (m, lH, 9-(X$-4.43 (d, lH, J= 10.2 Hz, 12-CI$, 6.37 (d, 18, J= 7.7 Hz, 5-C@, 6.70 (d, 

lH, J= 7.7 Hz, 6-C@, 6.95 (a, lH, 2-C@, 7.06-7.34 (m, 5H, phenyl) SOFA conformer: 0.89 (d, 3H, 

J= 6.6 Hz, -CH(IX~)~), 1.24 (d, 3H, J= 6.6 Hz, -CH(Cfi3)2), 2.30 (daept, lH, J= 6.6, 11.1 Hz, - 

CH(CH3)2), 2.70 (8, 3H, N-Cg3), 2.80-3.17 (m, 7H, Ar-(X2-, Ar-(Cg2)2-Ar, 12C@, 3.23 (dd, lH, J= 

6.9, 11.1 Hz, -‘X2-OH), 3.31 (dd, 18, J= 7.6, 11.1 Hz, -CIi2-OH), 4.25 (a, lH, 9-C@, 6.89 (6, 2H, 

5-C&, 6-C&, 7.11 (a, lH, 2-C@, 7.06-7.34 (m, 5H, phenyl); MS m/e 405.2400, CaIcd.forC25H3lN302 

405.2416. 
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