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A method fo r  obtaining 2 ' a r y l  de r iva t ives  of 4 ,7 -d ihydro-  and 4 ,5 ,6 ,7- te t rahydro iso indoles  
f r o m  the p roduc t s  of the diene synthes is  of 2 ,5 -d imethoxy-2 ,5 -d ihydrofuran  with al iphatic 
and cyl ic  dienes is  desc r ibed .  

The exist ing methods  for  the synthes is  of 2 -subs t i tu ted  isoindoles  and the i r  de r iva t ives  involve many  
s teps  or  the use of s ta r t ing  m a t e r i a l s  that  a r e  difficult to obtain [2-6]. 

We have developed a convenient  method for  obtaining 2 - a ry l - subs t i t u t ed  4 ,7-d ihydro-  and 4,5,6,7-  
t e t rahydro i so indo les  f r o m  the p roduc t s  of the diene synthes is  of 2 ,5 -d imethoxy-2 ,5 -d ihydrofuran  with 
al iphatic  and cycl ic  dienes:  

__~ [ ~  ~ O Ar--NH2 --Ar 

R' :~" "~" ~ R'-- --OCH 3 R'-- 
I I 

R OCH3 R R 
1 a-c H-VII 

laR=R'=H;bR=H. R'=CH3; CR=R'=CH~; [IR=R'=fl. Ar=C6Hs;IIIR=H,R'=CH3, 

Ar=C6Hs; IVR=R'=CH 3,Ar=C6H5;VR=R'=H Ar=p-CH3C6H4; V! R =H, R'=CH 3 

Ar=p.CH3C6H4; VII R=R'=CH3, Ar=P~ 4 

OCH 3 OCH3 

OCHa ~1 - -1  
(~CH3 Id VIII, IX 

VIII Ar=C6H~; IX Ar=p-CH3C~H r 

The reac t ion  was c a r r i e d  out by heating the adducts  with p r i m a r y  a roma t i c  amines  in glacial  acet ic  
acid; in propionic  acid the yie lds  d e c r e a s e  by a fac tor  of a lmos t  two. 

4 ,5 ,6 ,7 -Te t rahydro i so indo les  a r e  fo rmed  by the reac t ion  of the sa tu ra ted  adducts,  obtained by hy-  
drogenat ion of Ia ,  b, and d, with p r i m a r y  a ro ma t i c  amines  under  s i m i l a r  conditions.  

A number  of intense bands,  which co r re spond  to the va lence  v ib ra t ions  of the double bonds of the 
a roma t i c  and p y r r o l e  r ings  [7], a re  obse rved  in the IR spec t r a  of I I -XII I  at 1490-1610 cm - t .  The ab so rp -  
tion band at 1021-1067 cm -t  a t t e s t s  to the p r e sence  of a t e r t i a r y  ni t rogen [8]. A s t rong band at 750 cm -1, 
due to ou t -of -p lane  deformat ion  v ib ra t ions  of the C - H  group of monosubst i tu ted benzene,  is  noted in the 
spec t r a  of I I - IV,  VIII, and XI. An intense band at 804-822 cm - t  (1,4-disubst i tuted benzene [7]) is  c h a r a c -  
t e r i s t i c  for  V-VII,  IX, X, XII, and XIII. 

* See [1] for  Communicat ion XLIII .  
r Deceased .  
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EXPERIMENTAL 

Adduets Ia-d were obtained by a previously described method [9] by condensation of 2,5-dimethoxy- 
2,5-dihydrofuran with butadiene, isoprene, 1,2-dimethyl-l,3-butadiene, and cyclopentadiene. Hydrogena- 
tion of la, b, and d yielded saturated products Ie-g [9]. 

2-Phenyl-4,7-dihydroisoindole (II). Compound la (0.01 mole), 0.01 mole of freshly distilled aniline, 
and 5 ml of glacial acetic acid were placed in a round-bottom flask equipped with a reflux condenser, and 
the mix tu re  was heated on a w a t e r  bath (70~ for  25 min.  The c r y s t a l s  that p rec ip i ta ted  on cooling the r e -  
action mix tu re  we re  r emoved ,  washed seve ra l  t imes  with wa te r ,  and r e c r y s t a l l i z e d  f rom alcohol.  The 
yield was  53.8%. 

5 -Methy l -2 -phenyl -4 ,7 -d ihydro i so indo le  (Ill). This  compound was obtained by heating 0.01 mole  of 
Ib, 0.01 mole  of anil ine,  and 10 ml  of glacia l  acet ic  acid on a boiling wa te r  bath for  1.5 h. The c r y s t a l s  
that p rec ip i t a ted  on cooling were  isola ted.  Another  aliquot of product  was addit ionally prec ip i ta ted  f r o m  
the mo the r  l iquor  with cold wa te r .  The c r y s t a l s  were  washed with hot wa t e r  and r e c r y s t a l l i z e d  f rom a lco-  
hol. The yield was 91%. 

4 ,5 -Dimethy l -2 -pheny l -4 ,7 -d ihydro i so indo le  (IV). This compound was obtained by heating a mix ture  
of equ imolecu la r  amounts  of Ic and aniline and 5 ml  of glacial  acet ic  acid on a boiling wa te r  bath for  1.5 h. 
After  cooling, the reac t ion  mix tu re  was poured over  c rushed  ice.  An oil separa ted  and c rys t a l l i zed  on 
standing. The c r y s t a l s  were  washed with wa te r  and methanol  and r e c r y s t a l l i z e d  f rom alcohol.  The yield 
was 60.5%. 

2-  (p-Toly l ) -4 ,7-d ihydroiso indole  (V) and 5 -Methy l -2 -  (p- to lyl ) -4 ,7-dihydroisoindole  (VI). The se 
were  obtained, like III ,  f r o m  Ia  and b and p-toluidine.  

4 ,5 -Dimethy l -2 - (p - to ly l ) -4 ,7 -d ihydro i so indo le  (VII) and 2 - (p -To ly l ) -4 ,7 -d ihydro -4 ,7 -me thano i so ind -  
ole (IX): These  were  obtained,  in a m anne r  s i m i l a r  to that used to obtain IV, f r o m  Ic and d and p-toluidine.  

2 -Pheny l -4 ,7 -d ihydro -4 ,7 -me thano i so indo le  (VIII). This  was obtained in the same  way as II f rom Id 
and anil ine.  The product  was washed seve ra l  t i m e s  with e ther  and methanol .  

2 - (p -To ly l ) -4 ,5 ,6 ,7 - t e t r ahydro i so indo le  (X), 5 -Methy l -2 -pheny l -4 ,5 ,6 ,7 - te t rahydro i so indo le  (XI), 5- 
.Methyl- 2- (p - to ly l ) -4 ,5 ,6 ,7 : te t rahydro iso indole  (XI1), and 2- (p-tolyl) - 4 ,5 ,6 ,7 - t e t r ahyd ro -4 ,7 -  methanoiso-  
indole (XIII). These  were  obtained in the same  way as III f r o m  Ie,  f, and g and the appropr ia t e  amine.  

Compounds I I -VII  and X-XII  a re  white or  sl ightly yel lowish c r y s t a l s  that a re  quite soluble in mos t  
organic  solvents  and insoluble in wa te r .  Compounds VIII, IX, and XIII a re  yellow powders  that a re  insoluble 
in wa t e r ,  s l ightly soluble in organic  solvents ,  and mel t  with decomposi t ion.  Compound XIII is  quite soluble 
in e ther .  A quali tat ive conf i rmat ion  of the s t r u c t u r e s  of these  compounds is  the fact  that alcohol solutions 
of them give a r a s p b e r r y  co lor  with E r l i c h ' s  reagent  that g radual ly  turns  da rk  red  on standing. 

The IR spe c t r a  were  r eco rded  with a UR-10 doub le -beam spee t ropho tome te r  f rom 700-2000 cm - l .  
The compounds were  inves t iga ted  in the f o r m  of mul ls  in m ine ra l  oil. 
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