
I N D O L E S  

XX.* SYNTHESIS OF N-SUBSTITUTED DERIVATIVES OF 

2,3 ,3a ,8a-TET RAHYDROF URO [2,3-b]INDOLE 

I ,  I .  G r a n d b e r g  a n d  S .  N,  D a s h k e v i e h  UDC 547.722.3' 754.07 

N-Substituted derivat ives  of 3a ,8a-dimethyl-2 ,3 ,3a,8a- te t rahydrofuro[2,3-b] indole  were 
synthesized by the react ion of a - subs t i tu ted  arylhydrazine salts with 3-methylpentan-4-  
o n - l - o l  by heating the components in dimethylformamide.  

In continuing our  investigations associa ted  with the synthesis of s t ruc tura l  analogs of physovenine 
[2-4], we have succeeded in obtaining N-subst i tuted derivatives of 3a ,Sa-d imethyl -2 ,3a ,Sa- te t rahydrofuro-  
[2,3-b]indole (III-VIII). 

The react ion occurs  by heating a - subs t i tu ted  arylhydrazines  with 3 -me thy lpen tan -4 -on- l -o l  in di- 
methyl formamide  via the s tandard F i sche r  scheme [2, 3]. 
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I1! R=H, W=CHs; IV R=H, R'=/-C3H7; v R=H, R'=CH2C6HS; yl  R-H, R'=CsHs;VII R~:CH3,R'=CH 3 

VIIJ R=OCH 3 ,R'=CH 3 

It follows f rom this scheme that substituent R' should, in all likelihood, have had a definite effect on 
the ease of occur rence  of the individual steps of the reaction,  par t icu la r ly  on the ease of formation of in te r -  
mediate product  II f rom I and III-VIII f rom IIa. However, in the major i ty  of cases  this could not be noted. 
Almost  all of the substi tuted hydrazines  cycl ized with the same ease to te t rahydrofuroindoles  (Tables 1 and 
2). a , a -Diphenylhydraz ine  (VI) consti tuted an exception. In this case  the decrease  in the basici ty of the 
nitrogen atom led to a sharp  drop in the yield under s tandard conditions, and only an increase  in the heating 
t ime to 3 h (instead of 15 rain) ra i sed  the yield to 76%. The pronounced decrease  in the basici ty of the n i t ro -  
gen atom in the case R' = C6H 5 also explains the impossibil i ty of 6btaining a picrate  for VI. Steric factors  
probably play a definite role in this case .  

* See [1] for  communicat ion XIX. 
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TABLE I. Characteristics of the Tetrahydrofuro[2,3-b]indole 

Derivatives 

 om- i I IFo, d, Cal ., 

pound bp (mm) mp l~nm . . . .  Ig~ r x~..I~.~,a CHC,~ l~.,,I,.~}~ formula }i c I H I C i . I~14 

III 

IV 

V 

VI 

VII 

VIII 

I 
119--122 (2) - -  250 

300 
135--138 (8) 25--26 255 

307 
165--170 (2) - -  250 

302 
183--186 (3) - -  245 

281 
115--117(1) - -  250 

3O8 
121--124 (2) - -  248 

319 

3,95 
3,40 
4,08 
3,65 
4,08 
3,47 
3,99 
3,18 
4,11 
3,49 
3,90 
3,46 

0,41 0,84 

0,50 0,82 

0,35 0,83 

0,45 0,86 

0,43 0,81 

0,23 0,71 

0,44[ CI3HITNO 

0,41 [ C15H2INO 

0,491CmHmNO 

0,50 CIsHI~NO 81,I 

0,64 Cx4HI~NO 77,: 

0,52[ CI,HIgNO~ 72,2 

77J 8,5 

77,~ 9,4 

81,  7,8 

i 
7 ,2  

8 ,8  
I 

8,1 

76,8 8,4] 92 

77,9 9.21 73 

81,7 7.61 55 

81,5 7,2[ 76 

77,4 8.8[ 78 

72,1 8,2] 51 

* Before chromatographic purification. 

T A B L E  2.  P i c r a t e s  of  the  T e t r a h y d r o f u r o [ 2 , 3 - b ] i n d o l e  D e r i v a t i v e s  

Com- mp I pound (kom a~ohol) 

III [ 117--118,5 
IV 114--115,5 
V 174,5--175,5 

VII 167--168 
VIII 161,5--162 

Empirical formula 

Ct~Hx7NO �9 C6HsNs07 
CI~H2~tNO �9 C6H3NsO7 
CmH2~NO �9 CGH~NsO7 
C14Ht~O �9 C6H3Ns07 
CviH~gNO2 �9 C6H#NsO7 

found 

13,1 
12,0 
I 1,2 
12,8 
12,5 

N.% 

calc. 

13,0 
12,2 
11,0 
12,5 
12,1 

EXPERIMENTAL 

Commercial ~-methyl-~-phenyl-, a-benzyl-~-phenyl-, and ~,~-diphenylhydrazine hydrochlorides 
were used without additional purification. 

a-Isopropyl-(x-phenylhydrazine. A solution of 75.2 g (0.56 mole) of N-isopropylaniline in 570 ml of 

2 N sulfuric acid was nitrosated with 38.4 g of sodium nitrite in 110 ml of water at 0-2 ~ . The mixture was 

extracted with ether, the extract was dried with CaCl2, the ether was removed by distillation, and the resi- 

due was vacuum distilled to give 68.5 g (75%) of N-nitroso-N-isopropylaniline with bp 134-135 ~ (14 ram) 

and n~ 1.5370. A solution of 24.6 g (0.15 mole) of the N-nitroso derivative in 120 ml of absolute ether was 

treated with stirring with a suspension of 8 g of lithium aluminum hydride in 250 ml of absolute ether, hold- 

ing the reaction mass at the boiling point, after which it was reffuxed for 1 h and stirred at room tempera- 

ture for another 2 h. It was then allowed to stand overnight, 50 ml of moist ether was added, and water was 
added dropwise until a gelatinous mass was obtained. Aqueous alkali was then added until a white, amor- 

phous precipitate formed. The mixture was allowed to stand for 1 h, filtered, and the precipitate on the filter 

was washed with ether. The filtrate was dried with KOH, the ether was removed by distillation, and the 

residue was vacuum distilled to give 20.5 g (91%) of ~-isopropyl-~-phenylhydrazine with bp 98-102 ~ (3 ram) 
and n~ 1.5539. The hydrochloride had mp 150-151.5 ~ (from ethanol with ether) [5]. 

The following two arylhydrazines were obtained under similar conditions. 

a-Methyl-cc-(p-tolyl)hydrazine. N-Nitroso-N-methyl-p-toluidine was synthesized from N-methyl-p- 
toluidine and had nap 51-52.5 ~ (from ethanol-ether). ~-Methyl-c~-(p-tolyl)hydrazine was obtained in 68% 

yield from the N-nitroso derivative and had bp 119-121 ~ (14 ram). The hydrochloride had mp 146-148 ~ (from 
ethanol-ether) [6]. 

a-Methyl-~-(p-anisyl)hydrazine. N-Nitroso-N-methyl-p-anisidine was synthesized from N-methyl- 
p-anisidine and had mp 42-43 ~ (from ethanol-ether). ~-Methyl-oz-(p-anisyl)hydrazine was obtained in 63% 
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yield  f r o m  the N-n i t roso  der iva t ive  and had bp 120-123 ~ (5 ram). The hydrochlor ide  had mp 142-144 ~ (from 
e t h a n o l - e t h e r )  [7]. 

Genera l  Method for  the P r e p a r a t i o n  and Pur i f i ca t ion  of 2 ,3 ,3a ,8a-Tet rahydrofuro[2 ,3-b] indole  D e r i v a -  
t ives ,  A mix tu re  of 0.05 mole  of a ry lhydraz ine  hydrochlor ide  and 0.05 mole  of 3 - m e t h y l p e n t a n - 4 - o n - l - o l  
[3] in 50 ml  of d ime thy l fo rmamide  was heated at 50 ~ fo r  30 rain, for  30 rain on a bo i l ing-water  bath, and r e -  
fluxed for  another  15 rain.* The d ime thy l fo rmamide  was vacuum dist i l led f rom the reac t ion  mix ture ,  50 
ml  of wa t e r  was added to the res idue ,  and the mix tu re  was ex t rac ted  with benzene.  The benzene ex t rac t  
was evapora ted ,  and the res idue  was vacuum dist i l led.  The crude product  obtained was additionally purif ied 
by means  of adsorpt ion ch rom a t og raphy  as fol lows.  A total of 2 g of the substance  obta ined  af ter  d i s t i l l a -  
tion was p a s s e d  through a 55-cm long column 2 cm in d i ame te r  fi l led with act ivi ty II a luminum oxide using 
hexane - e t h e r  (4 : 1) as the e luent . t  An analyt ica l ly  pure  sample  (1.2-1.5 g) was obtained f rom the eluate .  

The deg ree  of pur i ty  of the compound was moni to red  on a loose l aye r  of act ivi ty II a luminum oxide 
(layer th ickness  0.6-0.7 ram) in a h e x a n e - e t h e r  (4 : 1) sy s t em and in ch lo ro fo rm.  The c h r o m a t o g r a m s  
were  developed with iodine vapors .  P a p e r  c h roma tog raphy  was c a r r i e d  out on ace ty la ted  paper  with cMoro-  
f o r m  as the s t a t i ona ry  phase  and 80% ethanol as the mobi le  phase [3, 8]. The c h r o m a t o g r a m s  were  de -  
veloped with an alcohol solution of ninhydrin with p r i o r  exposure  of the c h r o m a t o g r a m s  in a chambe r  filled 
with iodine v a p o r s .  

The UV s p e c t r a  of 80% ethanol solutions were  obtained with an EPS-3T s p e c t r o m e t e r .  

1~ 
2. 

3. 
4. 
5. 
6. 
7. 
8. 
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* The ref lux t ime  was i n c r e a s e d  to 3 h for  VI. 
T H e x a n e - e t h e r  (9 : 1) was used  as the eluent for  VI. 
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