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Abrtract - A new method har been achieved to rynthesize indole trimers and 
tetramers rtarting from indoler and 3-bromoindoler. Unurual open and cyclic 
trimerr have been isolated and characterized, and the mechanism of formation 
ir proposed. 

Syntheser of 2,3’-biindolylr and indole trimers and tetramerr have been recently reported through 

reaction of indolin-2-once with phorphoryl chloride 
1 

and by other router, such as 
2 

cyclotrimerization of the indolyl-O-acetate . We also described a new aelective ryntheris of 

3-bromoindoles3, vhich under acid conditions react with 3-unrubstituted iudoler to give 

2,3’-biindolyls in good yield”‘. Now we extende our synthetic method to the preparation of open 

and cyclic indole trimerr, to indole tetramers and pentamers , and we propose the mechanism of 

formetion of a eerier of new indole trimers carrying an aniline function. 

BESULTS AND DISCUSSION 

The reaction of 3-broroindole with indole in dry dichloromethane in the prerence of acid 

lead8 to 2,3’-biindolyl, Rich further reactr, under mild acid conditions, with the 3-bromoindole 

to give the indole trimer I. An exceee of the acid increaser the amount of secondary products 

vhich are mainly the trimer 11, carrying a* aniline function , and the rvtric cyclic derivative 

III. The structure of the unurual trimer II wae confirmed by conridering the rpectrorcopic data 

of the product and of the methyl derivatives obtained by reacting II with methyl iodide in DW, ar 

reported in Scheme 1. 
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Methylation of II occur8 preferentially on the NE of indole, giving IV; trimethyl- and 

tetramethylderivativcr V and VI were alro obrerved by 1lI NnB. The yield in trimerr ouch ae II 

increaser by starting from P-substituted indoler. A reasonable mechanism for their formation ir 

propored in Scheme 2. 

schwne 2. 

R’, R”’ = H, CH3 ; R” = H, 043, C@45 

Trimeric indoler X (2,3’-2’,3”-triindolylr) undergo protonation at the 3” poritioo, leading 

to an intramolecular electrophilic attack on the 3-unrubrtituted indole position, which give a 

hypothetic cyclic indoline trimer XI. The probable eary protonatioo at the indoliae nitrogen of XI 

originates the leaving group, with the opening of the pyrrole ring. The final deprotonation to III 

ir favoured by the formation of a new benzene ring. With R” - H, the intermediate XI ir readily 

oxidisable to the more rtable rymmetric cyclic trimer XIII. With R” - methyl or phenyl, a major 

amount of the aniline trimer XII vae irolated, ae protonatioa of X is favoured by electronic 

effects, and the cycliration reaction to XIII is no longer feasible. 

Moreover the reaction of indole with 3-bromoindole giver minor amount8 of the indoline dimer 

VII, and of the trirers VIII and IX (Scheme 1.1, the last probably originated from VIII through 

an acid catalyzed 342 rearrangement. Dimers and trimers such aa VII and VIII come from 

reaction of protonated indole on indole itself, ae previourly reportedbe 

Indole tetramerr were observed only in tracer, probably becaure of the recondary reactions, 

which mainly lead to unusual trinerr II and III. poor yield6 of oligomers could also be 

attributed to the tendency of 3-bromoiadole to self condenre4 giving 2,3’-biindolyl and III, and 

to the low solubility of the oligomer intermediates which muat be soluble and unprotonated to 

further react with the bromoindolinium cation as reported in Scheme 3. 

schcmr 3. 

XIV a : R” n CHS, R*= H ; XIV, : R”, R’” I 043 
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The yield of oligaers increases when starting from Z-substituted indoler, the cycliration 

reMtion to trimerr rucb as III being unfavoured, and when 3-bromo-l-ncthylindole is used in place 

of 3-bromoindole, as more roluble intermediates are formed. So tetramers XIVe l d XIVb mere 

obtained in moderate yields starting from 2-methylindole (e) and 1,2-dimethylindolc (bl 

respectively, and pentamers (probably XV) vere formed when I-methylindole was treated vith an 

excess of 3-bromo-lwthylindole. 

The formation of trimers X and of oligomers such as XIV Md XV CM be explained by extending 

the mechanism proposed for the synthesis of 2,3’-biindolyls, that is an attack of the 

browindolinium cation on the indole substrate to give M intermediate which rearomatires with the 

loss of a proton and of hydrogen bromide, as reported for the synthesis of the tetrawrs XIV 

(Scheme 3). 

EXPERIMENTAL 

Hp.9 were determined on Buchi apparatus and are uncorrected. Ill spectra vere recorded with a 
Perkin Elmer 298 ins$rument 

H and *’ 
as RBr dirks. UV spectra vere obtained on a Jasco Uvidec 505 

instrument, in BtOH. C NNR vere taken on Bruker CXP 200 and VarianRH-360 instruments, in 
DHSU-d6 or in CDC13. Chemical shifts are related to TMS ( 6H, 6 C - 01; J are given in Hz. Nasr 
rpectra were performed on a 1020-FiMigM quadruple instrument (direct inlet, 70 eV1, and relative 
intenritier of major peaks are reported in brackets. Nicroan~lyses were carried out by Istituto di 
Chimica Farmaceutica - Univereita’ di Parma. 

Svntheris and characteristica of indole trimers from indolc and 3-bromo indole. Indole ill.4 
gl and 3-bromoindole (0.6 gl vere dissolved in dichloromethane dried on calcium chloride I100 ml), 
treated vith 0.2 ml of trifluoroacetic acid and kept under stirring at room temperature for 1 
hour. The sample vas then diluted with 50 ml of dichloromethane, treated vith other 0.6 g of 
3-bromoindole and stirred overnight. The sample vas treated vith aqueous ammonia and the basic 
solution var evaporated to drynesa. The residue was dissolved vith ethyl acetate and fractionated 
on a silica gel column (30 x 2.5 cm I.D.), eluting with hexane and ethyl acetate mixtures 17/3, 
v/v). The following products mere recovered: 2,3’-biindolyl ig0 mgl, 2,3’-2’,3”-triindolyl I 1320 
rgl, cyclic indole trime f II (120 mgl, rymnetrical cyclic indols trimer III Ill0 mgl, the known 
indoline dimer VII (40 mgl , the known indole trimer VIII (90 mg8) , a nev indole open trimer (1x1 
I20 mgl, trace amounts of indole tetramers, and other minor amounts of not identified products. 
The main characteristics of the isolated products are reported. 

2,3’-biindolyl: spectral data have been previously reported2. 

2.3’-2,3”-triindolyl I: m.p. 239-243’; IR (KBr, cm -‘: 3400, 3410 (NH); w xmax nm CC): 297 
(22, 8001; NHR (DBU-d61: 6 H b.42 [1, -CH-13ls], 6.8-7.5 Ill, arom ml, 7.55 D, =CH-~2”1 d,J = 2.d 

7.6-7.8 (1, arcm ml, 10.85 D, ~~(l’lr], 11.40[1, NH(l’lr], 11.45 I,[NHLl”ls ; shifts of NH 
otons were assi ned by selective irradiation of protons at 6 4 6.42 (H-31 an 

6°C: 99.9 [-CH-i3ld!, singlets 
a at 7.55 (H-2”); 

: 104.2, 107.2, 125.3, 127.9, 120.5, 131.4, 133.4, 135.8, 136.0, 
13b.l; doublets: 110.9, 111.1 111.7, 118.5, llg.b, 119.0, 119.3, 119.5, lZO.U, 121.2, 121.5, 
125.1; HS [m/et% rel. int.1 1 :347W, 1001, 3451391, 172L231, (Found: C, 82.07; H, 4.82; N, 12.01. 
C24a17~3 requires: C, 82.97; 8, 4.93; N, 12.10%). 

Indole trimer 11: m.p. > ~~0°C (after elimination of included ethyl acetate by heating a fev 
minutes at 120°C); IR tyr, cm 1: 3430, 33bO (NH, NH 1, 
included, a* 

1710 iC=01 Iethyl acetate (1:lJ was 
as shown by H NNR; after heating this bMd isappeared); W xmax mu (EJ: 242(2S,bOU), 

272i24,UUUl, 2(15(25,2UUJ, 340(7,UOUJ, 35gi5,4001; NNR lDHSU-d 1: 6~ 4.7Oi2,NH 01, 6.7gLl l rem, t, 
J - 7.3J, b.9Oi1, atom, d, J - 8.01, 7.1-7.MiS, arom, mJ, S.OSA, arom, a), S.15(1, arom, d, J = 
7.31, 8.6811, Mom, d, J - 7.3J, lO.N2il,NH 11, 11.75~l,NHlrl; HS [m/e(X rel. iat.)]: 347tM,lOOl, 
345t481, 33Oill1, 172i451, 159(111 (Found: 
12.97; 8, 4.93; N, 12.10%). 

C, 82.4M; 8, 4.W; N, 11.94. C24H17N3 requires: C, 

Swetrical cyclic indole trimer III: m-p. > 32OOC; IBlEBr, -‘I: cm 344Ut~~J; W Amax nm (EJ: 
224(30,4001, 280(6,900); NHR (DHSO-d 1: 
8.7513,arom, d, J - 7.11, 

11.g3(3 NH sp 61~ 7s.i3i;1;:ilb,arom, ml, 7.79(3,arom, d, J a 7.71, 

110.7, 118.8, 119.6, 122.1; HS[m/e\% re1.l int.1 f 
: 110.5, 122.1, 133.6, 13U.4, doublets: 

: 3451n,lOU), 1721481, lSg(221. 1441111, 1321111 
(Found: C, S3.22; 8, 4.31; N, fi.01. C24a15N3 requires: C, 83.45; 8, 4.38; N, 12.17X1. 
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Indolint dimtr VIL: m.p. 11U-1ll’C; IRiKBr, cm-‘): 34OOtNHJ; w X~U m irJ: 22304,5OOJ, 
282(10,2OOJ; NNR (CDCl 
= 7.bJ, b.bO(l, arom, 3 

J: 611 3.3712, -CH2- d, J - 7.3J, 4.8211, -CH t, J - ?.3J, b.Sltl,arom, d13J 
singlets: 118.9, 125.;, 

J - 7.5J, b.8-7.6(7,arom, mJ 7.812,NH 8 broad); NNR tDNSO-d J: 6 
127.9, 136.6 151.7. doubl:tr: 55.6, 407.8, 111.3, llb.b, 118.6, 120.8: 

121.7, 123.8, 126.8, triplet: 37.3; NS (m/et% Al. int.J] : 234iN,48J, 233(52J, 117(1OOJ Wound: C, 
81.87; H, 5.99; N, 11.83. ClbH14N2 rtquirte: C, 82.02; H, 6.02; N, 11.96%). 

fndolc trimer VIII: m.p. 
220(42,2OOJ, 282(8,700) 

167-169’C; IR (KBr, cm-‘): 344OiN8, NH J* uv Xmax UP (EJ: 
; NMR (DHSO-d J: 6 H 3.35 (2 -C 

t, J = 7.5J, b.33(1 nrom t, J * 7.5p, b.58 (1, atom “a 
- d, J - 7.5J, 4.bS2(;, NH aJ, 4.86(1, -CH 
, J 

arom I , 7.2812, arom d, J = 
= 7.5J, 6.7-7.1 tb, a?%.), 7.26 2, 

7.bJ, 7.52(2, arom d, J = 7.bJ, 10.70(2, NH 8); 
118.5, 124.5, 12b.4, 13b.2, 145.8, doublets: 

6 C riagletr: 
32.4, 111.2, 114.8, 116.4, 117.8, 118.8, 120.5, 

121.9, 12b.0, 129.1, triplet: 35.8; NS [m/t (X rel. int.J]: 35l(N,3J, 245ilUOJ, 217121JB 130[12J, 
117(28J, lObl28J; (Pound: C, 81.79; H, 5.96; N, 11.78. C24H21N3 requires: C, 82.02; H, 6.02; N, 
11.96%). 

New indole trimcr IX: m.p. lbb-168’C, IR (KBr, cm-’ 
220(42,8OOJ, 282(8,2OOJ; NNR (DNSO-d J: 6H 3.35(2, 

J: 3440(NH, NH J; UV ,A max nm (EJ: 

4.85(2, NH - sJ, b.22(1, 
-CH - d, J - 7.5) 4.82 &, -CH- t, J 

-cH-(~JsJ, 8.32(1, aron t, J - 3 
- 7.5J, 

arom mJ, j).2-7.4(3, arcm mJ, 
.5J, b.bOil, :rom d, J - 7.5J, b.7-7.l(b, 

rel. int.J]: 35101,2J, 
7.52(2, arom d, J = 7.bJ, 10.84(1, NH I), 10.88 (1, NH aJ; NS [m/t (% 

C24H21N3, requires: 
245(1OOJ, 233(8J, 217(1OJ, 117t8J (Pound: C, 81.33; H, b.O1; N, 11.78. 

C, 82.02; 8, b.02; N, 11.96%). 

Indole tttramtr: MS [m/e (X rel. iat)]: 
lOb(lOOJ. 

462iM,4J, 360(18J, 358\2OJ, 245(42J, 117171J, 

Htthylation of the indole trimtr II to IV, V and VI. Trier II (0.1 gJ WAA dirrolvtd in DNF 
(5 mlJ and treated with methyl iodide (0.5 mlJ in the preetnct of solid KOE (0.2 gJ. The rolution 
waa stirred for 1 hour at room temperature , then filtered and evaporated to dryness. The rteidut 
was recovered with ethyl acetate and fractionated on preparative silica plater (25x25 cmJ eluting 
with hexantltthylacttatt (85/15, v/v). Two bands vere recovered , containing rtrpectivtly the 
dimtthylated product IV and A 2/l mixture of trimethylated and tetramtthylattd products V and VI. 

Sptctrorcopic data of compounds art reported. 

Dimtthylattd indole trimtr IV: UV x max nm ~EJ: 242(30,7OOJ, 287(2O,lOOJ, 35513,9OOJ, 
37U(b,lOOJ; NHR (DMSO-d6J: 6H 3.53 (3, CH -N sJ, 4.50 (3, CH3-N I), 4.55 (2, NH2 sJ, b.74 (1, 
arom t, J = 7.5J, b.83 (1, arm d, J = 7.bJ, 73 l-7.8 (8, arom mJ, 7.98 (1, arom EJ, 8.18 (1, arom 
d, J - 7.bJ, 8.70 11, arom d, J = 7.6); MS [m/c IX rel. iat.)]: 
133(52J (Found: C, 82.75; H, 5.b8; N, 11.11. C2bH21N3 

375(n,92J, 188173J, 171(1OOJ, 
requires: C, 83.17, H, 5.64, N, 11.19%). 

Trimethylattd aniline cyclic trimtr V: UV (mixture of trimars V and VIJ I max nm (EJ: 
243(30,2OOJ, 287(22,2OOJ, 355(3,9OOJ, 37O(b,lOOJ; NNR IDNSO-dbJ: 6 H 2.66 (3, aNIl’- d, J - S.bJ, 
3.40 (3, CH N eJ, 4.32 (1, CH3NH- q, J - 
(8, arom m 3 7.97 (1, arom 8J, 

S.bJ, 4.50 13, NCH3 a), b.bS-b.83 (2, mom ml, 7.05-7.75 
, 8.lb (1, arom d, J 

rel. int.J]: 389<N,18J, 202(8J, 185(9J, 84ilOUJ. 
- 7.bJ, 8.70 II, atom d, J = 7.6); NS [m/t (% 

Tttramtthylattd aniline cyclic trimer VI: 
NCH SJ 4.50 (3, NCH aJ 6.65-6.85 (2, arom mJ, 

NMR IDNSO-d J: bH 2.38 [b, NiCH3J2 a], 3.45 (3, 
7.05-7.7s (1 8.07 (1, arom a), 8.lb 

t1,3arA d, J 57.6)) 2.70’(1, .srom d, J = 7.6); NS [m/t t% rtll ~r?.?$J~031N,20J. 

Synthesis of indolt trimers from I-mtthylindolt and 3-bromo-l-mtthylindolt. The reaction har 
been carried out at room temperature, 
3-bromo-1-methylindole (400 mgJ, 

by dissolving I-mtthyli$dolt (130 ngJ and 
prepared as previously described , in 20 ml of dry 

dichloromethant. 0.1 Ml of trifluoroacttic acid were added and the reaction WAS kept under 
stirring for three hours. The solution was made basic with aqueous ammonia and evaporated. The 
residue was recovered with ethyl acetate and fractionated on a silica gel column 130x1.5 cm $.D.J 
using htxant and ethyl acetate mixture (9/l, v/v). $n 
l,l’,l”-trimethyl-2,3’-2’-3”-triindolyl (150 mgJ 

own l,l’-dimethyl-2,3’-hiindolyl (35 mgJ and 

trimer 1,l’ ,I”-trimethyf-3-bromo-2,3’-2’-3” 
were isolated, together with the brominatt$ 

-triindolyl (80 mgJ, and minor amount8 of tttramers (II 
= 518) and pentamers tN - 647). Spectroscopic characteristics of the main products are reported. 

_l 1,l’l”-Trimtthyl-2,3’-2’-3”-triindolyl: m.p. 199-2Ol’C; IR IKBr, cm-‘): no absorption at 3400 
(NH); w A 

?b2 (3, CH N- eJ, 3.71 (3, CH N SJ b.57 [l 
max nm k): 220(31,OOOJ, 297(15,4OOJ: NNR tCDCl3J (b0 NHzJ: 6 H 3.15 (3, CH N- l J, 

int.JJ: 
-CH-(3) s], 6.8-7.7 (12, arom mJ; MS [m/e Cl tel. 

83.26; H, 
38~iM,lOOJ, 373(21J? 18O;llJ (PO&d: C, 82.58; H, 6.11; N, 10.62. C27H23~3 requirtr: C, 

5.95; N, 10.79%). 
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-1 l,l’,l”-TrimatbKl-3-bromo-2,3’-2’,3”-triindolyl: m.p. 208-2lOOC; IP IKgr, Cm ): o0 
l b6orptioo at 3400 cm -& cm); w 1 pu um (E): 22(3(33,000), 295(13,500); N?lR (CDCl 

1 
J (b0 MB): 

6E 3.18 (3, CE3kt- a), 3.65 (3, CB3#- a), 3.75 (3, CH I- a), b.(l-7.7 (12, arom m) no rignal at 
b.4-6.66); IS [I/a CX rel. int.)]: 4b9Ab7U4,23), 388(43), 387(48), 473041, 194c781, 179(100). 

Syntharir of indole trimarr X and XII from 2-phenylindola and 3-hromoindole: 0.2 g of 
2-phenyliadole and 0.4 g of 3-bromoindole were di66olVad ia dichloromethan6 (20 ml), acidified 
with 0.1 ml of trifluoroacetic acid and rtirrad overnight at room temperature, made ha6ic with 
aqueour aaonia, evaporated to drynelr , recovered vith ethylaCet6te and fractionated on a 6ilica 

gel column (30x1.5 cm I.D.) eluting vith hexane/cthylacetate (8/2, v/v). The idole tr@er XII (R” 
- phenyl) war irolated 1130 “1’1 together with the knowo indolc trimet I (75 mg) , the dimr 
2’-phenyl-2,3’-biindolyl (80 mg) and other unknown minor compoundr. CharaCteri6tiC6 of trimer6 X 
and XII are reported. 

Indole trimer X (R” - phenyl; R',R"'= H): m-p. 2b3-265’C; IR CKBr, Cm -‘): 3400 (NH); uv 
~max II= (E): 303(14,300); NHR tnlS0-d ):6rr b.04 (1, -C&(3) 6)) 6.70-7.65 (lb, arom 8)) 7.90-8.05 

(1, arom m), 10.76 (1, NH 6 broad), Il.34 (1, NE 6), 11.79 (1, NE 6); &!S [m/e (% rel. iot.)]: 
423(n,lOO), 345(22), 260[87), 212128) @ound: c, 84.81; H, 5.04; N, 9.X. C30H21N3 requires: Ct 
85.08; 8, 5.00; N, 9.92%). 

Indole trimer XII (R” - phenyl; R’,R”’ - H): m-p. > 320’~; IR IKBr, em-‘): 3440 (NH, NH 1, 
1730 (C-0 caured by ethyl acetate inclurioa); UV Xmax urn k): 237(50,500), 265(42,80%), 
280(38,000), 336(12,900), 353(14,300); NIIB lDXSO-db): 6R 4.45 (2, NH 
m) 9 7.10-7.45 (8, atom m), 7.55-7.70 12, arom d, 8.70 (1, arom 78 

6 broad), b.4-7.1 (b, atom 

11.80 (1, NH 6); 11s b/e (% rel. int.)]: 
9 J - 7.6)s 10.55 (1, NH 6)~ 

423(N,lOO), 202(4b), 173(85) (Pound: C, 84.71; Ii, 5.09; 
N, 9.76. C3C~21~3 requiter: C, 85.08; 8, 5.00; N, 9.92%). 

Syntheair of oligom6rr from 2-methylindola and 3-bromoiodole: 130 mg of 2-methylindole were 
di66olved in dichloromethane (20 ml) and mixed with 400 mg of 3-bromoindole and 0.1 ml Of 
trifluoroacetic acid. The mixture wa6 treated a6 reported above for the reaction Of 2-phenylindole 
with 3-bromoindole. Two new product6 were i6olatcd: the indole trimer XII (R” = m6thyl; R’ ,R’ ” - 
H) (120 mg) and the regular tetramer XIVa CR” - CH3, R’ ” - N) (85 mg) , which rpectrorcopic 
characteristics are reported. The known 2’-methyl-2,3’-biindoly12 wa6 also isolated (b0 mg). 

Indole trimer XII: m.p. 215-218’C; LB (KBr, cm -1); 3400 (NH, Nn2); uv Xmax am (E): 
242(28,200), 268(24,400), 283(22,OOO), 338(3,300), 353(5,200); NMR (DMSO-d ): 
4.70 (2, NH2 6 broad), 

6H 2.72 13, CB3 6), 
b.80 (1, arom t, J - 7.4), b.94 (1, arom d, J - 4 .5), 7.00-7.45 Ib, arom 

m), 7.57 (1, atom d, J - 7.8), 7.70 II, arom d, J - 7.8), 8.18 (1, arcm d, J - 7.8), 8.65 (1, arom 
d, J - 7.2), 10.48 (1, NH, I), 11.76 (1, NH 6); MS [m/e 1% rcl. int.)]: 3bl(M,lOO), 345(31), 
180127), 171tb3) (Pound: 
11.63%). 

C, 82.71; 8, 5.36; N, 11.53. C25H19N3 requircr: C, 83.07; 8, 5.30; N, 

Indole tetramer XIVa (&‘I - CH,, R”’ - R) (2”‘-methyl-2,3’-2’,3” -2”,3”’ -tetraindolyl): 
m-p. ‘278-280”~; IR (RBr, em ‘): 34m (NH); W X max nm (9) 295(8 800) : ; NHR (DHSO-d ): 68 2.08 
(3, CH 6)) b.15 (1, ‘CH- (3) d, J 

-7.75-7.30 II, atom ml, 
- 1.8), b.75-7.60 (15, a<om m), 7.75-7.60 (45, arom m), 

10.30 (1, NR 6 bro6d), 11.06 (1, Ml S), 11.17 (1, m 6), 11.43 (1, m 6); 
MS [m/e (X rel. int.)]: 476(&12), 347(8), 260(n), 205(8), 57(100) Wound: C, 83.02; 8, 5.11; N, 
11.71. C33~24~4 requires: C, 83.17; H, 5.08; N, 11.76%). 

Syntherir of oligomerr from 1’,2’-dimethyl-2,3’-biindolyl and 3-bromoindole: 
1’.2’-dimethyl-2.3’-biindolyl ~a6 ryntherizcd by reacting equimolecular amount6 Of 
l,i-dimethyliadole- and 3-b?omdindole in prerence of-acidr, a6 previously reported for the 
6yUthe6i6 of other biindolyls . The biindolyl (0.2b g) w6 di66olved in dichloromethane (20 ml) 
containing 200 mg of 3-bromoindole , ~a6 acidified with 0.1 ml of trifluoroacetic acid and rtirred 
overnight at room temperature. The reaction mixture wa6 made basic and evaporated. The residue Wa6 
chromatographed on 6 silica gel column (haxaae/ethyl acetate, 812, v/v). The following three main 
product6 vare irolated and identified: the indole trimcr X (R’ * 8; R”,R”’ = methyl) (90 mg), the 
cyclic trimer X11 (120 mg) and the iadole tetramer XIVb (R”,R”’ - methyl) (50 mg). The 
characteristics of the product6 are reported: 

1’,2’-dimethyl-2,3’-biindolyl: m-p. lb5-1bb’C; IR IKRr, cm -l): 3360 (NH); UV x max (E ) : 
220128,200), 283(9,400); NHR, (DMSO-d,): 

13) 61, 
6H 2.bO 13, C-CH 6), 3.78 (3, NCH 6)) b.46 [1, ‘CH- 

b.95-7.30 (4, l rom m), 7.40-7.65 13, arom m), 7.7b t? , arom d, J = 7.53, 11.08 (1, NH 6); 
6 C 11.1 (CR -C ), 29.4 CC q3;Nl;i:lqinglet6: 
doubleta:-&&H- (3) d 110.8, 

104.9, 125.8, 128.5, 133.2, 134.8, 13b.1, 136.2; 
118.4, 118.5, 118.8, 119.2, 119.8, 120.7: m [m/e 1X 

rel. int.)]: 2bOM,lOO), 245(18), 217115), 130117) (Pound: C, 83.01; 8, b-21; Nt 10.71. C18HlbN2 
rcquiree: C, 83.04; li, b-20; N, 10.76%). 
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108-llO°Cs III iKBr cm-111 3380 tNIl1; UV 

a?rom d, J 
;b;:; CN -c sJ i.70 (3 

nrm I), 7.88 11, - 7.51, i O.b5 
C;l I OJ b.32 [l 

il, NR s iroa 1, a 11.35 (1, 
-CB (31 

b 01; KS 
: 375(K,lOO), 36Oi181, 283i241, 2701381, 188i441, 18Oi941 (Found: C, 83.18; R, 

5.68; N, 11.14. C2bH21N3 requires: C, 83.17; H, 5.64; 11, 11.19X1. 

Indole trimer XII (R’ - 8; R”,R”’ - aathyll: m-p. 153-155OC; LB iKBr, cm-‘): 3400 (NE, RE2); 

6R 2.70 (3, CR -C 11, 2.7: (3 ‘CR NR d ‘J 
W Xmax nm (El: 243(27 5001 260(24 6001 28n21,SODl, 33814,10(l), 35315,2001; NNR W%3-dbJ: 

=l 9 

= ;.O,, 4.20 (1, EE-CE q J - 5.0) 6.70-b.90 (2, atom 
7.00-7.83 18, aram ml, ‘s.*(l, km d, J = 7.5J, 8.&ll,3a&m d, J = j.51, 

11.77 (1, NN 01; KS [m/e CX rel. int.lJ: 375lM,lOOl, 
10.45 (1, Nil sl, 

360(38), 343(391, 188i271, 171152) (Found: C, 
83.02; 1, 5.70; Nt 11.11. C2bH21N3 requires: C, 83.17; H, 5.64; N, 11.19X). 

Indole tetramer IIVb iR”,R” ’ - methyl): m._q., the product became brovn by heating and 
apparently did not melt under 320°C; IR lKBr, cm 
iDMS0-d 1: 

1: 3380 URM); W I man nm (El: 29818,800); RFfR 
68 2.10 13, 

10.23 19, till s broad), 
CH -C al, 3.48 (3, 

11.12 (1, NE 01, 
CH N 01, 5.88 [l, - 

ll.& II, NR 01; NS 
(31 s], 6.75-7.90 (lb, l rom ml, 

1X rel. int.11 : 49OW,lbl, 
361c121, 26011001 (Pound: 
11.42X). 

C, 82.74; 8, 5.41. N, 11.83. C34H2bN4 requires: C, 83.24; E, 5.34; I, 

Synthesis of the cyclic trimer XII from 1’,2’-dimethyl-2,3’-biindolyl and 
3-bromo-l-methylindole: Equimolecular amounts I1 mW of the reagents were dissolved ia dry 
dichloromethane, acidified with trifluoroacetic acid and stirred overnight. The reaction mixture 
was made basic with aqueous ammonia , and fractionated on a silica gel column eluting with 
hexane/ethyl acetate 1812, v/v). The indole trimer KXI iR’ ,R”tR”’ = methyl) (130 mgps) ua# isolated 
together with unreac ted dimer. Characteristics of the trimer are reported. 

Indole trimer XI I tR’,R”,R”’ - methyl): m.p. 203-205’C; IR (KBr, cm-l): 33bO (MI); W 1 m8X 
nm (~1: 242(24,OUOl, 270(21,5OOJ, 284119,2001, 33813,9001, 353(5,4001; (DKW-db): 8H 2.66 (3, 
CR3-c a), 2.68 13, CR -Nli d, J - 5.01, 4.20 (1, CR NR- q, J - 5.01, 4.52 (3, CR3N- al, 6.7-6.9 (2, 
arom ml, 7.0-7.8 i$ arom mJ, 8.20 (1, arcm d, *7.51 
a); MS [m/e 1X rel. iat.)]: 

, 8.58 (1, l rom d, J - 7.61, 10.54 (1, NB 
389(K,loOl, 374(18J, 3571271, 269i131, 186i211, 1711311 (Pound: C, 

82.56; H, 5.98; N, 10.63. C27R23N3 requires: C, 83.26; H, 5.95; N, 10.7X). 
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