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VIA TERTIARY AZIDES. I, 2-ALKYL AMD 2-ARYL INDOLES.

*
Gérard ADAM, Jean ANDRIEUX et Michel PLAT
Laboratoire de Pharmacie Chimicue II. E.R.A. 317
Faculté de Phammacie. Université de PARIS XI.
11, rue Jean Bantiste Clément. 92290 CHATENAY-MAIABRY.
Abstract: A new route to indoles: the acid—catalysed breakdown of

l-azido 1,2-dihvdrobenzocyclobutenes.

The SCHMIDT reaction amnlied to tertiarv alcchols has been used to the conversion

of suitably substitued cvclomentanols to niveridine alkaloids like (+) dihvdroninidine and

(+) conine (1). This method is now extended to the 1,2-dihvdrobenzocvclobutenol series and

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

RMgX HN BF H250
R Benzene CHC1 \
|
L 2 3 g H

The svnthesis of indoles substitued onlv on the 2-vosition is generally difficult

because of the great reactivity of the 3-rosition.

Benzocyclobutenone 1 is obtained bv arynic condensation according to DURR and al

(2) and reacts easilv with Grionard reagents, leading in good vields to the alcohols 2(a-d)
described in Table I.

3181



3182

TABLE I (7 l
\ R
OH
Ne R vetal W (07 |IR an ! N.M.R. 8 prmy s-cocl
2 )
lit. v (CH
(die.) (i) R H-2 O
2a | -cx, 90 | 80;(3) 3300 1,55; (s) ; 3H. 3,25;(s);2H. | 2,70; (s);1n.
Z | -cH,~cu=cH, | 85 |Pale 3350 CH,:2,55; (d) ;20 | 3,20; () ;20 2,85; (s) ; 1H.
llow oil - - -
ye CH=CH,: (m) from J o 14 Hz.
4,95 o 6,30; 3H g
2c |-cH,—C.H 80 | pale 3360 CH,:3,15; (s);2H. | 3,30; (q) ;28 2,35; (s) ; 1H
= 2765 yellow oil 2 - - -
T gen 14 Hz.
2a |-, 75 | 69-70; (4) | 3340 Merging with 3,53; (s) ;20 2,85; (s) ; 1H.
aramatics.

The traitment of benzocyclobutenols 2(a-d) in hydrazoic acid solution by an equimolar

amount of boron trifluoride etherate allows quantitative introduction of the azide function

by an ion pair mechanism involving the camplexation of the hydroxyl by the LEWIS acid (5).

The example of the allylic alcchol 2b which gives only the tertiary azide 3_b demonstrates

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

react with HN3-BF3 9).

The oily thermomabile azides 3(a—d) obtained, purified by colum chramatogravhy on

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

TAELE II.

N R
N;
Ne R vield| [ R, au NM.R. &pom / mMs—coc,
(%)
v
Ny H-2 R
3a -CH3 920 2090 3,35; (m); 2H. 1,65; (s); 3H
& —CH2—CH=CH2 85 2095 3,35; (s); 2H CH2: 2,65; (d) ;J= 6Hz;2H
CH=CI-12:4,95 to 6,35; (m) ;3H
3c | -CH,~CHs 98 2090 3,10; (s); 2H CH,: 3,35; (8); 2
C6H5: merging with
aramatics.,
3d —C6H5 98 2100 3,65; (s); 2H. Merging with aromatics.
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The acid catalysed breakdown of azides 3(a—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:

Y W
~ H®
”___](R > R |—/™ » \
X g N R N~ R
N
3 H” 0@\ b y
3 N 4

The vhenyl group migrates in oreference to the ring CH,, leading to 2-substitued

2!
indoles rather than isoindoles. 1-Phenyl l-azido 1,2-dihydrcbenzocyclobutene 3d bearing two
cuasi 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)

TABLE IIT \
R
N
H
Ne R vield| Mp (°C)|I.R. '] N.M.R, spmm / mvs-coel,
() . V(N-H)
(Lit.) R W3 N-H
4a —CH3 90 61;(6) 3390 2,25; (s); 3H. 6,15; (§) ;1H. | 7,20; (s) ; 1H.
b —CHz—CH=CH2 95 172:(7) 3430 FHz: 3,40; (q) ;0=7Hz; A} 6,30; (m) ;1H.| 7,60; (s) ; 1H
CH=CH,: (m) from 4,95
to 6,15; 3H.
4c —CHz---CGH5 85 |85-86; 3420 CH2: 3,95; (s); 2H 6,20; (s) ;1H. | 7,55; (s) ;1H.
(8).
44 —C6H5 95 |187; (6) 3440 Arcmatics. Aramatics. |10,65; (s);1H.

It was also verified that indole campounds 4_(1—22 may be obtained by treatment of
aleohols 2(a—d) in benzene with a solution of hydrazoic acid and with concentrated sulfuric
acid. (SCHMIDT rzaction).

2-Allyl indole, cornerstone of the echinulin synthesis, could be prepared by this
method without isamerisation of the olefinic bond. The nearly cquantitative yields of this
reaction are imputed to the decrease of ring strain and to the aromatic character of the

indole nucleus.
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We have extended this reaction to the synthesis of natural indole alkaloids

possessing more than cne nitrogen atom. Thus, 1-(o-picolyl) l-hvdroxy 1,2-dihydrcbenzo-

cyclobutene 2 (IR: v(OH)= 3320 cm '; NMR: 2 CH,: 3,30 pem, () ,4H; OH: merging with

aramatics; MS M m/e = 211) and 1-(y -picolyl) l-hvdroxv 1,2-dihydrobenzocyclobutene 2£
(TR: v(OH)= 3210 cm '; NYR: 2 CH,: 2 quartets centered at 3,10 and 3,30 pem, 4H; 3= 14 Bz

for each quartet; MS M m/e = 211) are prevared by condensation of a- and y-picolyl
lithium respectively with benzocyclobutenone 1.

The action of the HN3—EF3 reagent on these two alcchols 2e and 2f leaves them
unchanged. However, 2-{ o~picolvl) indole e (mp= 94-95°C; lit(1l): mp= 95-96°C; NMR: CH,:
4,20, (s),2H; H-3: 3,65, (m),1H; N-H: 8,30, (s),1H; MS: Mt m/e = 208) and 2-( y-picolyl) indole

:li (mp= 142°C; lit(1l): mp= 141-142°C; NMR: CH,: 4,00, (s),2H; H-3: 6,30, (m) ,1H; N-H: 8,30,

2
(s) ,1H; MS Mt m/e = 208) may be cbtained directly by treating alcohols 2e and 2f 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 tetrahvdrocarbazoles, quinolines

and benzazeoines will be reported later.
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