
S Y N T H E S I S  O F  2 , 3 - D I M E T H Y L - 6 , 7 - B E N Z O - 5 , 9 -  

( 1 '  , 2 ' - I N D A  N O ) - 2 - A Z A B I C Y C  LO [ 3 . 3  .1]  N O N - 6 - E  NE 

N.  S .  P r o s t a k o v  a n d  O.  G.  K e s a r e v  UDC 547.836.3.07 

A s t ruc tu r a l  analog of m o r p h i n a n -  2 , 3 - d i m e t h y l - 6 , 7 - b e n z o - 5 , 9 - ( l '  , 2 ' - i n d a n o ) - 2 - a z a b i c y c l o -  
[3.3.1 ]non- 6-ene - was synthes iz ed f rom 3 - m e t h y l - 2 - a z  afluor ene. 

2,3-Dimethyl-l-benzyl-l,2,3,4-tetrahydro-9H-indano [2,l-c]pyridine (III) is close in structure to al- 
kaloids of the benzyltetrahydroisoquinoline group. The high physiological activity of analogous compounds - 
derivatives of partially hydrogenated indenopyridines - has been reported. For example, 2-methyl-9- 
phenyl-l,2,3,4-tetrahydro-9H-indeno [2,l-c]pyridine (V), which is called tephorin [1], has clearly expressed 
antihistamine action. 2,3-Dimethyl-6,7-benzo-5,9-(l',2'-indano)-2-azabieyclo[3.3.1]non-6-ene (IV) is the 
structural analog of morphinan, which has strong analgesic action [2]. 3-Methyl-2-azafluorene (1), the 
method for the preparation of which was previously developed by us [3], was used for the synthesis of III 
and IV. 
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2 , 3 - D i m e t h y l - l - b e n z y l - l , 2 - d i h y d r o - 9 H - i n d e n o [ 2 , 1 - c ] p y r i d i n e  (II) was obtained by the r eac t i on  of the 
methiodide  of I with benzy lmagnes ium ch lo r ide .  The absorp t ion  band at 1560 cm -1, which c o r r e s p o n d s  to 
the pyr id ine  r ing [4] and is p resen t  in the spec t rum of I, is  absent  in the IR spec t rum of tI .  The sha rp  in-  
t ense  band at 705 cm -1 c o r r e s p o n d s  to a monosubst i tu ted  benzene r ing [5], while the band at 2780 cm -1 is 
a s soc i a t ed  with the s t r e tch ing  v ibra t ions  of the N - C H  3 group in a nonaromat ic  he t e rocyc l i c  s y s t e m  [6]. 
The hydrogenat ion of II to III on an Adams ca t a lys t  at room t e m p e r a t u r e  and a tmospher ic  p r e s s u r e  p r o -  
ceeds  quite r ap id ly  and se lec t ive ly ,  and the C3-C  4 double bond is hydrogenated,  as in the hydrogenat ion of 
1-phenylbutadiene [7,8]. The C4a-Cga  double bond, which is conjugated with the phenyl r ing ,  is  not 
hydrogena ted .  The s p e c t r a l  c h a r a c t e r i s t i c s  of III we re  compared  with the c h a r a c t e r i s t i c s  of V [1], which 
contains  all  of the e s sen t i a l  t r a i t s  of the ch romophore  of III.  As in the UV spec t rum of the hydroch lo r ide  
of III, t he re  is  one absorp t ion  maximum at 260 nm (log r 3.96) in the UV spec t rum of the hydroch lo r ide  of 
V. The c h a r a c t e r i s t i c  absorp t ion  bands of II (705 and 2780 cm -1) a r e  r e t a ined  in the IR s p e c t r u m  of III. 
The cyc l i za t ion  of III to IV was accompl i shed  by means of or thophosphor ic  acid (by the Grewe method [9]). 
Compound IV was i so l a t ed  as c o l o r l e s s  c r y s t a l s  with mp 130-132 ~ The absorp t ion  band co r re spond ing  to 
a monosubs t i tu ted  benzene r ing  is absent  in the IR spec t rum of IV. The sha rp  d e c r e a s e  in the in tens i t i e s  
of the absorp t ion  bands at 1600 and 1500 cm -1 can be explained by the absence  of a double bond conjugated 
with the benzene r ing  [5]. The absorp t ion  of the N - C H  3 group is shif ted to 2800 cm-~; as p rev ious ly  noted 
[10], this  a lso  occurs  for the N - C H  3 group in the p ipe r id ine  r ing .  The re  a r e  two absorp t ion  max ima  at 
266 nm (log r 3.45) and 273 nm (log ~ 3.44), which a r e  c h a r a c t e r i s t i c  for o -d i subs t i tu t ed  a lkylbenzenes  [4], 
in the UV spec t rum of IV (in alcohol) .  
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EXPERIME NTAL 

2,5-Dimethyl-l-benzyl-l,2-dihydro-9H-indeno[2,1-c]pyridine (II). A 2.96-g (9.2 mmole) sample of 
the methiodide of I (rap 237-238 ~ was added in the course of 5 min with vigorous stirring to an ether solu- 
tion of benzylmagnesium chloride (obtained from 0.8 g of magnesium and 3.5 g of benzyl chloride in 90 ml 
of ether), and the mixture was refluxed for 2 h. Toluene (60 ml) was added, the ether was removed by 
distillation, and the mixture was refluxed for another hour. Saturated ammonium chloride solution (20 ml) 
was added, and the reaction products were extracted with ether. The extract was dried with sodium sul- 
fate, and the residue (4.8 g) from the extract was ehromatographed [11 78 cm, d 2.5 cm, activity II AI203 
(268 g), hexane-ether (I0 : I)] to give 1.55 g (59K) of II as a yellow oil with Rf 0.87. Found,K: C 87.3; H 
7.3; N 4.9. C21H21N. Calculated,K: C 87.8; H 7.3; N 4.9. The hydrochloride of II had mp 216-217 ~ (from 
acetone-ether). Found,%: N 4.4, C21H21N �9 HCI. Calculated,K: N 4.3. UV spectrum of the hydrochloride 
of II (in alcohol), Xmax, nm (log ~): 253 (4.6), 296 (4.05), shoulder. 

2,3-Dimethyl-l-benzyl-l,2,3,4-tetrahydro-9H-indeno[2,l-c]pyridine (III). A 3-g (9.3 mmole) sample 
of the hydrochloride of II in 30 ml of alcohol was hydrogenated at room temperature and normal pressure 
in the presence of 0.2 g of previously reduced platinum oxide. A total of 208 ml of hydrogen (the calculated 
amount) was absorbed after 3.5 h. The catalyst  was removed by filtration, the alcohol was removed by 
distillation, and the residual  mixture was t reated with ammonium hydroxide. The react ion products were  
extracted with ether,  and the extract  was dried with sodium sulfate and chromatographed [h 29 cm, d 1 cm, 
activity II A1203 (20 g), h e x a n e - e t h e r  (10 : 1)] to give 1.8 g of III as a yellow oil with R f  0.53. Found,K: 
C 87.2; H 8.0; N 4.8. C21H23N. Calculated,K: C 87.2; H 8.0; N 5.8. The hydrochlor ide of III had mp 213- 
214 ~ (from a c e t o n e - e t h e r ) .  Found,K: C1 10.8. C2iH23N �9 HC1. Calculated,K: C1 10.9. A mixture of the 
hydrochlor ides  of II and III had mp 197-201 ~ 

2,3-Dimethyl-6,  7 -benzo-5 ,9 - ( l ' , 2 ' - indano) -2 -azab icyc lo  [3.3.1 ]non-6-ene (IV). A mixture of 2.7 g 
(8.3 mmole) of the hydrochlor ide of III and 54 g of orthophosphoric acid was heated under nitrogen at 150 ~ 
for 9 h, after which it was t rea ted  with ammonium hydroxide. The react ion products were  extracted with 
benzene, and the extract  was dried with sodium sulfate and chromatographed [h 58 cm, d 1.5 cm, activity 
II A1203 (95 g), e t h e r - h e x a n e  (1 : 2)] to give 0.2 g (8K) of color less  c rys ta l s  of IV with mp 130-132 ~ and Rf 
0.3. Found,%: C 87.3; H 7.5; N 5.1. C21H23N. Calculated,K: C 87.2; H 8.0; N 4.8. 

The IR spec t ra  (II and III in a liquid film, IV in a KBr pellet) were recorded  with a UR-20 spec t ro -  
photometer .  The UV spec t ra  were  r ecorded  with an EPS-3T recording  speetrophotometer .  Thin- layer  
chromatography was pe r fo rmed  in all cases  on activity II A1203 with e t h e r - h e x a n e  (3 : 1). 
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