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Abstract: A new route to indoles: the acid-catalysed breakdown of 

l--azido l,Z-dihvdroben zcqclobutenes. 

The ,SJZHKWT reaction amlied to tertiq alcohols 

dsuitably substitued cvclocentanols to oiperidine alkaloids 

has beem used to the conversion 

like (2) dihydrminidine and 

(+) canine (1). This rrethcd is now extended. to the 1,2-dihydrobenzcxyclobutenol series and 

provides a good and new route to indole derivatives accordinu to the following scheme 

L 2 
The svnthesis of indoles 

because of the areat reactivity of 

substitued only on the 2-msition is generally difficult 

the 3-nosition. 

Fm-mxyclobutpJlone~is obtained by arynic condensation according to DifRa, and al. 

(2) and reacts easily with Grignard reagents, leading in good yields to the alcohols 

described in Table I. 
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3360 

3340 
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R I 
1,55;($;3H. 

CH2:2,55;@);2H 

CH=CH :(m) fran 
4,95 $0 $,30; 3H 

CH2:3,15; @;2H. 

Mergingwith 
-tics. 

,R, Gprm/ ‘1~~s-l~ 

H-2 CH 

3,25;($;2H. 2,70;($;lH 

3,20;($;2H 2,85;@);1H 

J = 14 Hz. 
gem 

3,30;@):2H 2,35;(s);lH 

J = 14 Hz. 
g=a 

3,"3;@);2H 2,85;(g);lB 

The traitment of kenzccyclobutenols 2ta-d.) in hydrazoic acid solution by an equinolar 

amount of boron trifluoride etherate allaws quantitative intrcduction of the azide function 

byanionpairmechanisminvolving the cavplexation of thehydroxylbytheLZXlS acid (5). 

The example of the allylic alcohol 2 which gives only the tertiary azide 2 d~nstrates 

the regiospecificity of this reaction: only trisubstitued olefins and tertiary alcohols 

react with HN3-BF3 (9). 

The oily thermuvab ile azides 3la-d) obtained, pxified by colurm chrcmatogra?hy on 

neutral silica gel (70-230 mesh; eluent: cyclohexanei, are listed in Table II. 

TABLE II. c‘aR 

N" 

- ‘N, 

R Yield I,R, cm-' 
(%I 

N,M,R, GFF / 935~=1~ 
V pN3) H-2 R 

iz a3 90 2090 3,35; (2); 2H. 1,65; (5); 3H 

2 XH2-CH=CH2 85 2095 3,35; (2); 2H CH2: 2,65;@);J= 6Hz;2E 

CH=CH2:4,95 to 6,35;(1$;31! 

2 -CH2-C6H5 98 2090 3,lO; (2); 2H CH2: 3,35; (g); 2H 

C6H5: merging with 

arcmatics. 

24 =gH5 98 2100 3,65; (5); 2H. &+erging with arcmatics. 
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The acid catalysed break- of azides 3ca-d) by concentrated sulfuric acid at 0“C 

in chloroform leads to 2-substitued indoles 4(a-d) described in Table III according to the 

following mechanism: 

Q&;~[q;]jG$k?]-+R 

1 
+ N s 

The *enyl group migrates in preference to the ring CH2, leading to 2-substitued 

indoles rather than isoindoles. I-Phenyl 1-azido 1,2-dihydrobenzccyclobutene ~bearing two 

quasi eguivalent benzylic bonds undergoes only one kind of concerted migration of the trans 

antiperiplanar bond, the azido group being oriented towards the less hindered half space (10) 

fF’ R YE:” MP ("0 I ,Rm a-n-l 
(Lit.) 'J(N-H) R H-3 N-H 

& -cH3 90 61;(6) 3390 2,25; (2); 3H. 6,15;@);lH. 7,20;@);1H. 

!k -CH2-CH=CH2 95 72;(7) 3430 CH2: 3,40;@);J=7Hz;Zl 6,30;@);lH. 7,60;(s);lH 

CWH2: @II frQtl 4,95 

to 6,15; 3H. 

% CH2-C6H5 
85 85-86; 3420 CH2: 3,95; (2); 2H 6,20;@);1H. 7,55;@;lH. 

(8). 

!c -C6H5 
95 187; (6) 3440 Armatics. Arcsatics. 10,65;(s);lH 

It was also verified that indole caqounds maybeobtainedbytreatnEntof 

alcohols 2(a-d) in benzene with a solution of hydrazoic acid and with concentrated sulfuric 

acid. (SCHMlDI ma&ion). 

2-Ally1 indole, cornerstone of the echinulin synthesis, could be prepared by this 

nethcd without isanerisation of the olefinic bond. The nearly quantitative yields of this 

reaction are ixputed to the decrease of ring strain and to the aranatic character of the 

indole nucleus. 



We have extend&this reaction to the synthesis of natural indole alkaloids 

possessing more than one nitrcgen atm. Thus, l-(cc-picolyl) l-hydroxy 1,2-dihydrobenzo- 

cyclobu+xane 2 (IR: v(QH)= 3320 m-l; NMR: 2 CH2: 3,30 p,@),4H; OH: merging with 

aramtics; MS M+ m/e = 211) and l-(v-picolyl) 1-hydroxy 1,2-dihydrobenzocyclobutene 2 

(IR: w(OH)= 3210 an-'; NMR: 2 CH2: 2 (YparktS Centered at 3,10 and 3,30 ppn,dH; Jm= 14 Hz 

for each guartet; MS M' m/e = 211) are prepared b-7 condensatica? of c- and y-picolyl 

lithim respectively with lxmmcyclobutenone~ 

The actionofthe HN3-BF3 reagentonthese two alcohols&and~leaves them 

Llr&anged.Ha+ever, 2-l a-picolyl) indole s (mp= 94-95OC; lit(l1): rap= 95-96°C; NMR: CH2: 

4,20,(~),2H; H-3: 3,65,(m_),lH; N-H: 8,30,(s),lH; MS: M+ m/e = 208) and 2-t y-picolyl) indole 

4f (mp= 142'C; lit(U): mp= 141-142'C; NMR: CH2: 4,00,(~),2H; H-3: 6,30,(m),lH; N-H: 8,30, 

(z),lH; MS M+ m/e = 208) may be obtained directly by treating alcohols 2 and2 in benzene 

with a solution of hydrazoic acid and with concentrated sulfuric acid in the conditions 

of the SCHMIDT reaction. 

The extension of this reaction to the svnthesis of tetrahydr7xarbazoles. quinolines 

andbenzazepineswillbe reported. later. 
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