
I N D O L E S  

IX.* METHOD OF SYNTHESIZING DINORDEOXYESEROLINE SYSTEMS 

SUBSTITUTED ON THE INDOLINE NITROGEN ATOM? 

I .  I .  G r a n d b e r g  a n d  T .  A .  I v a n o v a  UDC 547.754.07 

A new method is p roposed  for  the synthes is  of d inordeoxyesero l ines  and echibolines having 
alkyl subst i tuents  at the indoline n i t rogen a toms .  This  method is based on the reac t ion  of 
Na- subs t i t u t ed  a ry lhydraz ines  with y -ha logeno  ketones having an a - m e t h i n e  group in neut ra l  
media .  

In a p rev ious  p a p e r  [1], the synthes is  of the t r i cyc l i c  s y s t e m  of e se r ine  by the condensation of a r y l -  
hydraz ines  with y -ha logeno  ke tones  having an oz-methine group on boiling in a neut ra l  alcoholic medium 
was  desc r ibed .  

If  an u n s y m m e t r i c a l  N~-subs t i tu ted  phenylhydrazine (1) is used in a s i m i l a r  react ion,  the condensa-  
tion product  is a d inordeoxyesero l ine  s y s t e m  subst i tuted at the indole n i t rogen a tom (II, II1). 
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This reaction scheme is based on the part ia l ly  proved mechanism of the synthesis of tryPtamines [2] and 
on the Fischer synthesis of indoles [3]. 

The reac t ion  of a -me thy lpheny lhydraz ine  with 2- ( f i -ehloroethyl )cyclohexanone yielded N(a) -methy l -  
echiboline (8 -methy l -3a ,9 - te t ramethy lened inordeoxyesero lEne)  (IV) [4]. 

CH3 CH 3 H 
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* F o r  Communicat ion  VIII, see [8]. 
r See USSR Patent  No. 201,411 (1966). 
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The condensat ion of 1-aminoindol ine (V) and 1 -amino- l , 2 ,3 ,4 - t e t r ahydroqu ino l ine  (VI) with 5 -ch lo ro -  
3 -me thy lpen tan -2 -one  gave good yie lds  of the cor responding  t e t r acyc l i c  e se ro l ine  compounds VII and VIII. 
The analogous reac t ion  of the a ry lhydraz ines  V and VI with 2- ( f i -chloroethyl )cyclohexanone leads  to the 
fo rmat ion  of the pentacycl ic  echibol ines  IX and X. 

V, VI 

V, VII, IX n= l ;  VI,VI|I ,X n=2  

5H 3 

~----(CH2) . 

VII, VIII 

IX, X 

The bases  synthes ized were  pur i f ied by h igh-vacuum dist i l la t ion,  r ec rys t a l l i z a t i on  f r o m  hexane,  and 
h igh-vacuum subl imat ion.  The pur i ty  of the subs tances  obtained was checked by ch roma tog raphy  on p a p e r  
and in a thin l a y e r  of a lumina.  

Compound II g ives  a no rm a l  monoacetyl  der iva t ive  on boiling in the wa te r  bath with equ imolar  amounts  
of acet ic  anhydride and pyr id ine .  The other  ba se s  synthes ized  undergo pronounced res in i f ica t ion  under  the 
action of acet ic  anhydride.  With m o l a r  and b i m o l a r  amounts  of p ic r i c  acid,  the N(a)-subst i tu ted bases  give,  
r e spec t ive ly ,  red  mono-  and yellow d ip ic ra tes .  

The UV spec t r a  of the e se ro l ine  de r iva t ives  synthes ized  have two absorpt ion m a x i m a  in 80% ethanol 
in the reg ions  around 240 and 290 nm which a re  c h a r a c t e r i s t i c  for  the indoline absorpt ion of the t r i cyc l ic  
s t ruc tu ra l  bas i s  of compounds of the e se ro l ine  and echiboline s e r i e s  [4,5]. 

The PMR spe c t r a  conf i rm the t r i cyc l i c  e se ro l ine  s t ruc tu re  for  compounds 1I and VII. 

E X P E R I M E N T A L  

Genera l  Method for  the Condensation of Halogeno Ketones with Ary lhydraz ines .  A solution of 0.05 
mole  of an a ry lhydraz ine  and 0.05 mole  of a halogeno ketone in 100 ml  of methanol  was boiled under  ref lux  
fo r  $ h. The methanol  was dis t i l led off f r o m  the reac t ion  mix tu re  in vacuum,  the res idue  was dissolved in 
100 ml  of hot 0.1 N hydrochlor ic  acid,  and the neut ra l  impur i t i e s  we re  ex t rac ted  with e ther .  The aqueous 
ex t rac t  was  boiled with 0.5 g of act ivated carbon for  5 rain and was f i l t e red .  The f i l t ra te  was brought  to 
pH 12 with caus t ic  soda and the base  that  sepa ra ted  out was  ex t rac ted  with benzene.  The benzene ex t rac t  
was  dis t i l led under  reduced p r e s s u r e  in a cu r r en t  of iner t  gas .  The p i c r a t e s  w e r e  obtained in absolute 
e the r  and were  r e c r y s t a l l i z e d  f r o m  a smal l  amount of methanol .  

Compounds H-IV and VII-X were  synthes ized by this method.  

9 -Methy lnordeoxyesero l ine  (l-I). Yield 57%, bp 124~ (3 ram); n~  1.5690; d~ ~ 1.0389; R f l  0.60, R f2 
0.89, R f a  0.69 *. UV spec t rumr  : )~max 247,299 nm,  log e 4.22, 3.63. PMR s p e c t r u m s  (in CC14): 3a-CH 3 
(1,15 s); 9-CH 3 (1.19 s); 8-;CH 3 (2.67 s); 2-CH 2 (2.2-2.8 m); 3-CH 2 (1.4-1.9 In); NH (2.16 s); H 4 (6.77 d, J4,5 = 
8 Hz), H 5 (6.38 t ,  J5,4,6 = 8 Hz); H 6 (6.81 t ,  J6,5,7 = 8 Hz); H 7 (6.04 d, J7,6 = 8 Hz). Found %: C 77.42, 77.47; 
tt 9.00, 9.16. ClaH18N 2. Calculated %: C 77.18; H 8.98. Monol~icrate - r ed ,  mp 167-168~ Found ~c: C 
53.04, 53.08; H 4.88, 5.01. CisH16N ~ �9 CGH~N307. Calculated %: C 52.90; H 4.91. Dipicra te  - yellow, mp 
190-191~ Found ~ :  C 45.20, 45.38; H 3.90, 3.95. CtaHtsN 2 �9 2C~H3NaO 7. Calculated ~ :  C 45.45; H 3.66. 
Monoacetyl  der iva t ive ,  mp 95-96~ ( f rom hexane).  Rf l  0.69, UV spec t rum:  2 m a x  255, 305, 355 nm,  log 

*Here  and below, R f i  is the ch romatograph ic  mobi l i ty  in a thin l a y e r  of a lumina (activity g rade  ]I) in the 
b e n z e n e - i s o p r o p a n o l  (9 : 1) s y s t em ,  the spots  being revea led  with iodine vapor ;  Rf2 and Rfa a r e  the c h r o m -  
a tographic  mobi l i t i es  on "slow" pape r  of the Volodarski i  mi l l ,  the spots  being r evea led  with ninhydrin; af2 
is  the mobi l i ty  in the n - b u t a n o l - p y r i d i n e - w a t e r  ( 1 : 1 : 1 )  sy s t em;  and Rfa is that in the n - b u t a n o l - a c e t i c  
a c i d - w a t e r  (4 : 1 : 5) sys t em.  
r The UV spec t r a  he re  and below were  r eco rded  on an E P S - 3 T  ins t rument  (Hitachi) in 80% ethanol.  
$ The PMR spec t r a  were  taken on a JNM-4H-100 ins t rument  with a working f requency  of 100 MHz. The 
va lues  of the chemica l  shif ts  in ppm on the 5 scale  re la t ive  to t e t r ame thy l s i l ane  a re  given in pa ren theses ;  
s - s i n g l e t ,  d - doublet,  t - t r i p l e t ,  m - m u l t i p l e t .  
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4.06, 3.48, 1.84. PMR spectrum (in CDC13): 3a-CH 3 (1.12 s), 9-CH 3 (1.72 s), CH3CO (1.89 s), 8-CH 3 (3.01 s), 
2-CH 3 (3.14-3.47 m), 3-CH 2 (1.92-2.42 m), H 4 (6.99 d, J4,5 = 8 Hz), H 5 (6.62 t, J5,4,6 = 8 Hz), H 6 (7.09 t, 
J6,5,7 = 8 Hz), H 7 (6.34 d, J7,6 = 8 Hz). Found ~: C 73.61, 73.77; H 8.07, 8.16. C15H20N20. Calculated %: 
C 73.74; H 8.26. 

8-Benzyl-9-methyldinordeoxyeseroline (HI). Yield 54%, bp 165~ (1 mm); Rfl 0.69, Rf2 0.84, Rf3 
0.86. UV spectrum: 2max 247, 297 nm, log ~ 4.09, 3.46. Found %: C 81.79, 81.91; H 7.61, 7.76. C19H22N 2. 
Calculated %: C 81.97; H 7.97. Dipicrate - yellow, mp 174~ Found %: C 50.74, 50.84; H 3.77, 3.81. 
C19H22N 2 �9 2C6H3N307. Calculated %: C 50.54; H 3.69. 

7,8-Dimethylene-9-methyldinordeoxyeseroline (VII). This was obtained from the hydrazine V [bp 
109-110~ (11 ram); n~ 1.5917 [6]]. Yield 52%, bp 124-125~ (1 mm); mp 54-56~ Rfl 0.68, Rf2 0.84, Rf3 
0.82. UV spectrum: ~max 244,291 nm, log e 3.83, 3.33. PMR spectrum (CD3OD :D20 , 4:1) :  3a-CH 3 
(1.52 s), 9-CH 3 (1.83 s), 3-CH 3 (1.95-2.50 m), 2-CH 2 (2.75-3.30 m), 8-CH 2 (3.33-3.67 m), 7-CH 2 (3.91, broad 
peak), H 5 (6.80 t, J5,4,6 = 8 Hz), H 4 (6.87 d, J4,5 = 8 Hz), H e (6.78 d, J6,5 = 8 Hz), H exchanged (4.86 s). 
Found ~: C 78.31, 78.43; H 8.33, 8.37. C14H18N 2. Calculated %: C 78.46; H 8.47. Dipicrate - yellow, mp 
168-169~ Found %: C 46.42, 46.53; H 3.53, 3.70. C14H18N 2 �9 2C6H3N307. Calculated %: C 46.43; H 3.59. 

9-Methyl-7,8-trimethylenedinordeoxyeseroline (VIII). This was obtained from the hydrazine VI [bp 
141-143~ (10 nm); mp 54-55~ [7]]. Yield 60%, bp 127-128~ (1 mm); Rfl 0.69, Rf2 0.86, Rf3 0.78. UV 
spectrum: Xmax 254, 317 nm, log e 3.85, 3.36. Found %: C 78.78, 78.88; H 9.00, 9.09. C15H20N 2. Calcu- 
lated %: C 78.89; H 8.84. Dipicrate - yellow, mp 211-212~ Found %: C 47.18, 47.24; H 3.84, 3.88. 
C15H20N2 �9 2CGH3N307. Calculated %: C 47.23; H 3.82. 

7,8-Dimethylene-3a,9-tetramethylenedinordeoxyeseroline (7,8-dimethyleneechiboline) (IX). Yield 
61~, bp 136-138~ (1 mm), mp 107-109~ Rfi 0.69, Rf2 0.84, Rf3 0.82. UV spectrum: ~max 246, 293 nm, 
loge  3.83, 3.48. Found %: C 69.68, 79.82; H 8.36, 8.43. C16H20N2. Calculated %: C 79.96; H 8.39. Di- 
picrate - yellow, mp 188~ Found %: C 48.12, 48.26; H 3.70, 3.82. C16H20N 2 �9 2C6H~N307. Calculated %: 
C 48.15; H 3.75. 

3a,9-Tetramethylene-7,8-tr imethylenedinordeoxyeseroline (7,8-trimethyleneechiboline) (X). Yield 
70%, bp 142-146~ (1 ram); mp 46-48~ Rfl 0.63, Rf2 0.80, Rf3 0.82. UV spectrum: }tmax 249, 303 nm, 
loge  3.77, 2.28. Found %: C 79.91, 80.11; H 8.42, 8.53. C17H22N2. Calculated %: C 80.27; H 8.72. Di- 
picrate - yellow, mp 194-195~ Found %: C 48.90, 49.02; H 4.03, 4.18. C17H22N 2 �9 2C6H3N307. Calcu- 
lated %: C 48.88; H 3.97. 

3a,9-Tetramethylenenordeoxyeseroline (8-methylechiboline) {IV) [4]. Yield 50%, bp 123-125~ (1 mm); 
Rfl 0.68. UV spectrum (in 50% ethanol): ~max 246,293 nm, log e 3.32, 3.38. Found %: C 78.70, 78.83; H 
8.90, 8.96. C15H20N 2. Calculated %: C 78.89; H 8.84. Dipicrate - yellow, mp 187-188~ Found %: C 47.27, 
47.36; H 4.05, 4.06. C15H20N 2 �9 2C6H3N307. Calculated %: C 47.23; H 3.83. 

1. 
2. 

3. 
4. 
5. 
6. 
7. 
8. 

L I T E R A T U R E  C I T E D  

I. I. Grandberg and T. A. Ivanova, KhGS [Chemistry of Heterocyclic Compounds], 6 , 4 8 0  (1970). 
I. I. Grandberg, N. M. Przheval 'ski i ,  V. N. Vysotskii, and R. A. Khmel'nitskii, KhGS [Chemistry of 
Heterocyclic Compounds], 6 , 4 7 7  (1970). 
B. Robinson, Chem. Rev., 63, 373 (1963). 
H. Fritz and P. Losacher,  Ann., 709, 135 (1967). 
A. Jackson and A. Smith, J.  Chem~ Soc., 1964, 5510. 
A. N. Kost, L. G. Yudin, Yu. A. Berlin, and A. P. Terent 'ev,  ZhOKh, 29, 3820 (1959). 
A. N. Kost, L. G. Yudin, and A. P. Terent 'ev,  ZhOKh, 29, 1949 (1959). 
I. I. Grandberg, T. I. Zuyanova, N. M. Przheval 'ski i ,  and V. I. Minkin, KhGS [Chemistry of Hetero- 
cyclic Compounds], 6 ,  753 (1970). 

874 


