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A hstract: Treatment ot the, I-~w-ltxloalkyljlndole-i-carhoxaldehydes 8-13 with tnbutyltin hydride 
and AlBN rcsuh\ m radical cy~hsarwn wth oxldatlun LO gve the 1,241sed mdoles 14.19. 

Free radical cyclisatlons now constitute a maJor Iactlc in the synthesis of mono-, bi-, and polycyclic ring 
systems.’ Among such reactions, rhe intramolecular addlrlon of radicals to an aromatic ring, often under 
oxidative conditions, has considerable synthetic potentlal.2 although it has not been widely used with 
heteroaromatic rings.‘,4 

In view of our work on the synthesis of 1.2.fu\ed lndoles.5 we were interested in the recent reports, most 
notably by Ziegler and by CaddIck. of intramolecular radical cyclisations onto the indole 2-position.*,6-* 
Thus Ziegler and co-workers have shown that alkk1. vinyl. oxiranyl and aziridinyl radicals cyclise under 
photochemical or reductive Londitlons to give mainly I.:- fused 2,3-dihydroindoles (or their dimers)$ in 
contrast, Caddick’s work Involves radical rp.\“~substiturlon of a SPh. SOPh or S02Ar group from the indole 2- 
position, and results in the formation of I .?fuxed ~ndr>le\.- We no% report some new results in this area, 
which complement those referred to above. 

The substrates for the radical cychhatlon were the i -cw~lodoalkyl)indole-3-carboxaldehydes 8-13; these 
were prepared from the correspondui, ~7 indole-3-carboualdzhvdes 1 and 2” as shown in Scheme 1.10 Thus 
alkylation of the Indole with the appropriate I~hromo-w-chloro3lkane using KOH in DMSO gave the 
corresponding I-lw-chloroalk~l)indol~\ 3-7 In good ylzld (?5-979,. Reaction of the chlorides 3-7 with 
sodium iodide in acetomtrile ga\e the corresponding lodides 8-12 again in good yield (72.92%); the iodide 13 
was prepared directly from aldehydc 2 by alkylation ‘r\ Ith I&hlodopentane. 

The cyclisatlon reactIon\ wt‘re carried out b\ \IOU addirlon of tributyltin hydride (excess) and 
azobisisobutyronirrlle (AIBN) ( 1 equ~v I to the ~odo~~ihyl~ndoles in boiling toluene. This resulted in formation 
of the desired 1,2-fused indolss 141Y (Scheme I I Interestingly. rhe cyclisation of the iodides 8 and 9 has 
been carried out pre\,lously under osidative [ Hz0 2, T-cl II I. DWSO] conditions and gave the same cyclised 
products 14 and 15. albelt in shghrly poorer yield r60 and -15% respectively).2 For comparison, we also used 
these oxidanve conditions for the c)cl~mon of 12 to 18. although in this case the yield was worse (33%). 

The formation of the o~~J~wI~!~’ indoles 11-19 111 Food yield under reductive conditions is in direct 
contrast to Eegler’\ I-c\ulrz (on Gmllar \ubstrateh bhlch rc\ulred In formation of IJdihydroindoles (or their 
dimersj. with only Irdcr amoums ot the mdnk\ them\el\c\. &I Oxidations during reductive cyclisations using 
tributyltin hydride are becommg rncreasingl! common. I I.” and although we cannot rule out disproportion- 
ation, or oxidation of an intermediate radical by AIBN :i\ proposed by Curran, we prefer the ‘pseudo’ SRN~ 
mechanism proposed hq Ho~~nan. I 1 In thl\. the he\ +zp I\ the acid-baxe reaction of the radical, formed by 
cyclisation of the mirlall!, formed radical. w Ith trlhuryitln hydride to give ;I highly delocalised radical anion, 
which undergorh smgle elezmfn transfer M ~rh thr ( ~odoalkyl lindole. to regenerate, after loss of iodide, the 
Initial radical to contlnuc the L~haln procr\\ 
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6rCH2(CH*),CH,CI 
KOH. DMSO 

I R’ = R2 = H 

2 R’ = OEn, R’ = OMe 
3 R’ = R2 = H, n = 1 (91%) 

4 R’ = R2 = H,n=Z (97%) 

5 R’ = R2 = H,n=3 (86%) 

6 R’ = OBn, R2 = OMe, n = 1 (74%) 

7 R’ = Oh, R2 = OMe, n = 2 (84%) 

Nal. MeCN 

C (CHzin 

Bu$nH AIBN 

toluene. reflux 

14 R = R2 = H. n = 1 (64%) 

15 R = R2 = H, n = 2 (7X1 

16 R = R2 = H, ” = 3 (43%) 
17 R = OBn. R2 = OMe n = 1 (47%) 

10 R = OEh. R2 = OMe, n = 2 (73%) 

19 R = OR. R2 = OMe. n = 3 (29%) 

6 R’ = R2 = H. n = 1 (79%) 
9 R’ = R* = H, n=2 (73%) 

10 R’ = R2 = H,n=3 (92%) 
11 R’ = OEn. R’ = OMe, n = 1 (85%) 

12 R’ = OBn, R2 = OMe, n = 2 (72%) 

13 R’ = OBn, R2 = OMe, n = 3 (70%) 
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