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An effective synthesis of a 7,7’-diformyl-2,2’-bi-indolyl has been developed; this compound can undergo metal 
template macrocyclization reactions with suitable diamines and nickel(i1) acetate. 

Macrocyclic metal complexes have been formed from a variety 
of dialdehydes containing one or two supporting donor 
atoms.14 One such compound was a 2,7-diformylindole4 and 
we wished to investigate the chelation potential of a 7,7’- 
diformyl-2,2’-bi-indolyl. We thus required a 2,2’-bi-indolyl 
suitably activated to enable formylation occur at the 7- and 
7’-positions and set out to synthesize compounds (1) and (2). 

Acid-catalysed dimerization5 of 4,6-dimethoxy-3- 
methylindole4 yielded the indolyl-indoline (9) as its hydro- 
chloride in 70% yield. However, compound (9) could only be 
converted by established methods6 into the bi-indolyl (1) in 
poor yield and consequently a more satisfactory route was 
developed. 

N, N’-Carbonyl-bis-4,6-dimethoxyindole (lo), obtained 
from the reaction of 4,6-dimethoxyindole7 and N,  N’- 
carbonyldi-imidazole, underwent palladium(I1) acetate cataly- 
sed oxidative couplings to give the bi-indolyl (12) in 65% 
yield. Reduction with excess of lithium aluminium hydride or 
hydrolysis with barium hydroxide converted (12) into 
4,4’,6,6’-tetramethoxy-2,2’-bi-indolyl (3) [m.p. 278-280 “C; 
60% yield; mlz 352; 1H n.m.r. 6 3.78 and 3.86, OMe; 6.17, d,  J 

J 2.2 Hz, NH (exchangeable)]. Unfortunately, the related 
conversion of (11) into (13) could not be achieved, so a less 
direct route to (1) was necessary. Vilsmeier formylation of (3) 
with one equivalent of phosphoryl chloride gave the mono- 
formyl compound (4) and with two equivalents gave the 
diformyl compound (5). Reduction of (4) with lithium 

2 Hz, H-5; 6.47, d ,  J 2  Hz, H-7; 6.74, d,  J2 .2  Hz, H-3; 11.2, d,  

aluminium hydride in tetrahydrofuran yielded the rather 
reactive methyl compound (6) (70%, m.p. 189-190 “C) .  

Attempts to synthesize (6)  directly9 from 4,6-dimethoxy-3- 
methylindole, 4,6-dimethoxyindolin-2-one, and phosphoryl 
chloride generated it under conditions which caused its rapid 
decomposition. 

Formylation of (6) led to the more stable compounds (7) 
and (8) with one or two equivalents of reagent respectively. 
Reduction of (7) with excess of lithium aluminium hydride 
gave the target compound (1) [m.p. 113-115 “C; 60% yield; 
mlz 380; 1H n.m.r. 6 2.30, Me; 3.75 and 3.82, OMe; 6.12, d, J 
2 Hz, H-5; 6.41, d ,  J 2 Hz, H-7; 10.72, NH (exchangeable)]. 
Formylation of (1) gave (2) [80% yield; 1H n.m.r. 6 2.61, Me; 
3.88 and 3.94, OMe; 6.37, s, H-5; 10.7, CHO; 11.5, NH 
(exchangeable)]. 

Metal template reaction of (2) with 172-diaminoethane or 
1,3-diaminopropane in the presence of nickel(I1) acetate and 
triethylamine yielded the deep red complexes (14) and (15) 
respectively [e.g. (15) mlz 530 (loo%, 58Ni); 1H n.rn.r. 6 1.9 
and 2.72, m, CH,; 3.87 and 3.93, OMe; 5.89, s, H-5; 8.16, 
imine HI. 

Attempts to prepare the related macrocyclic complexes 
from (2) and 1,2-diaminobenzene or 1,8-diaminonaphthalene 
were unsuccessful and led to the isolation of the nickel 
complex of dialdehyde (2) itself. The macrocyclization results 
are consistent with the geometry shown by a related pre- 
macrocyclic complex and described in the preceding commun- 
ication. 10 

(1) R1 = R4 = H, R 2  = R3 = M e  
(2) R’ = R4 = CHO, R2 = R3 = Me 
(3) R’ = R2 = R3 = R4 = H 
(4) R’ = R3 = R4= H, R2 = CHO 
(5) R’ = R3 = H, R 2 =  R 4 =  CHO 
(6) R’ = R 3 =  R 4 =  H, R 2 =  Me 
(7) R1 = R 4 =  H, R2 = Me,  R3 = CHO 
(8) R’ = R3 = CHO, R2 = Me, R4  = H 
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(10) R = H 
(11) R = M e  

(12) R = H 
(13) R = M e  
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