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6,7-Dimethoxybenzo [b]quinuclidine was synthesized f rom ethyl vera t ry l idenecyanoace ta te .  

We have previously  descr ibed  the prepara t ion  and seve ra l  react ions  of benzo[b]quinuclidine [1,2]. In 
continuing the investigations in this field, we synthesized the unknown 6,7-dimethoxybenzo [bJquinuclidine. 
This compound was obtained via the following scheme:  
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Ethyl vera t ry l idenecyanoace ta te  (I) was conver ted  to diethyl a -e thoxycarbonyl -~  - (3 ,4-dimethoxy-  
phenyl)-  y -cyanoglu ta ra te  (II) by reac t ion  with the sodium sal t  of diethyl malonate  (Michael condensation)'. ~ - 
(3,4-Dimethoxyphenyl)glutaric acid (flI) was formed by refluxing II with a mixture  of hydrochlor ic  and acetic 
acids.  Its diethyl e s t e r  (IV) was ni t ra ted;  the diethyl f l -  (3 ,4-dimethoxy-6-ni t rophenyl)glutarate  (V) obtained 
in the p roces s  was not isolated in the pure state  but was subjected d i rec t ly  to reduct ive cycl izat ion.  The 
resul t ing 2-oxo-4-e thoxycarbonylmethyl -6 ,  7-d imethoxy- l ,2 ,3 ,4- te t rahydroquinot ine  (VI) was reduced with 
lithium aluminum hydride to 4-(2-hydroxyethyl) -6 ,  7-d imethoxy- l ,2 ,3 ,4- te t rahydroquinol ine  (VII), and the 
hydroxyl  group in VII was replaced  by bromine using phosphorus t r ib romide .  A base,  which was conver ted  
to 6,7-dimethoxybenzo[b]quinuclidine hydrobromide  {IX), was isolated f rom 4- (2-bromoethyl ) -6 ,7-d imethoxy-  
1 ,2 ,3 ,4- te t rahydroquinol ine hydrobromide  (VIII). 

The s t ruc tu re  of the Synthesized t r icyc l ic  IX was conf i rmed by the PMR spec t rum.  The spec t rum of 
IX contains two singlets at 6 7.08 and 7.15 ppm, which a re  affi l iated with the two protons of the benzene 
ring in the para  position re la t ive  to one another .  Two singlets of methoxy groups lie at s t ronger  field at 
3.83 and 3.86 ppm. The signals of the protons of the quinuclidine ring form five mult iplets .  The sya-3-H 
and syn-10-H signals (with respec t  to the benzene ring) are  si tuated at s t ronges t  field at 1.83 ppm, and the 
signals of the anti protons attached to these  carbon atoms a re  found at 2.2 ppm. The signals of the syn-2-H 
and syn-9-H protons (3.15 ppm), ant i -2-H and ant i -9-H protons (3.70 ppm), and 4-H proton (3.45 ppm) a re  
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shifted to weaker  field. The absence of signals at 4.5-7 ppra charac te r i s t i c  for  olefin protons makes it pos-  
sible to exclude the 4-vinyl-6,  7-dimethoxy-l ,2 ,3 ,4- te t rahydroquinol ine  s t ruc ture .  

EXPERIMENTAL 

Diethyl ol-Ethoxycarbonyl-~-(3,4-diraethoxyphenyl)-~-cyanoglutarate (If). Diethyl raalonate [16 g 
(0.i mole)] and 26 g (0.I mole) of ethyl veratrylidenecyanoacetate (I) [3] were added to sodium ethoxide [ob- 
tain~l frora 2.3 g (0.I g-atora) of sodium and 50 ral of ethanol]. The reaction mass was heated at 60-65 ~ for 
2 h and poured over ice. The raixture was acidified with hydrochloric acid, 'and the reaction products were 
extracted with chloroform. The solvent was removed by distillation, and the residue was triturated with 
ethyl acetate and filtered to give 6 g of starting I. The filtrate was evaporated to give 24 g (74%) of ester II 
and a colorless, viscous liquid with bp 204-210 ~ (0.4 rara). Found: C 59.9; H 6.3%. C21H26NO 8. Calculated: 

C 60.0; H 6.2%. 

- (3,4)-Dimethoxyphenyl)glutaric Acid {III). A mixturo of 24 g (0.057 mole) of es te r  II, 200 ml of 
acetic acid,  and 100 ral of hydrochlor ic  acid was refluxed for  16 h. The react ion mass  was decolorized with 
charcoa l  and evaporated in vacuo.  The res idue  was rec rys ta l l i zed  f rom 200 ral of water  to give 10 g (61%) 
of acid III as co lor less  c rys ta l s  with rap 173-175 ~ Found: C 57.7; H 6.3%. C13H160 s. Calculated: C 58.2; 
H 6.0%. 

Diethyl fl-(3,4-Diraethoxyphenyl)glutarate (IV). A mixture of 10 g (0.036 mole) of acid HI, 100 ml of 
ethanol, and 10 ral of concentrated sulfuric acid was refluxed for 4 h. The mixture was cooled and poured 
over ice, and the react ion products  were extracted with benzene to give 8.5 g (70~) of es te r  IV as a co lo r -  
less  liquid with bp 165-167 ~ (0.4 rata). Found: C 63.1; H 7.4%. C17H2406. Calculated: C 62.9; H 7.5%. 

2-Oxo-4-ethoxycarbonylraethyl-6 ,7-di raethoxy- l ,2 ,3 ,4- te t rahydroquinol ine  (VI). Fuming nitr ic  acid 
(13.4 ml) was added in the course  of 15 rain at 0 ~ to a solution of 8 g (0.025 mole) of es te r  IV in 25 ral of 
glacial  acetic acid. The react ion mass  was poured over ice and extracted with ch loroform.  The chloroform 
extract  was washed with water ,  sodium bicarbonate solution, and water ,  and dried with magnesium sulfate. 
The ch loroform was removed  by vacuum distillation, and the residue was dissolved in 100 ral of ethanol and 
reduced in the presence  of 7 g of a nickel catalyst .  After the required  amount of hydrogen had been ab- 
sorbed,  the ca ta lys t  was removed by fil tration, the alcohol was removed by vacuum distillation, and the 
residue was t r i tura ted  with ethyl acetate to give 2 g (34%) of VI as color less  c rys ta l s  with rap 122-124 ~ 
Found: C 61.3; H 6.6; N 5.7%. CIsH19NO 5. Calculated: C 61.4; H 6.5; N 5.8~. 

4-  (2-Hydroxyethyl)-6, 7-diraethoxy-l ,2 ,3 ,4- te t rahydroquinol ine (VII). Lithium aluminum hydride [2 g 
(0.052 mole)] was added to a solution of 1.6 g (57 raraole) of es te r  VI in 20 ral of anhydrous ether  in 30 ral 
of anhydrous benzene, and the raixture was refluxed with s t i r r ing  for 25 h. The mixture was cooled, and 4 
ral of water  was added. The result ing mixture  was fi l tered,  the hydroxide was washed with benzene, and the 
e t h e r - b e n z e n e  solution was vacuum-evapora ted  to give 0.8 g (587r of VII as a color less  liquid with bp 180- 
184 ~ (0.6 rata). Found: C 65.9; H 8.0; N 6.2~c. CI3H19NO 3. Calculated: C 65.8; H 8.0; N 5.9~162 

4-  (2-Broraoethyl)-6,7-diraethoxy-l ,2 ,3 ,4- te t rahydroquinol ine Hydrobroraide (VIII). Phosphorus t r i -  
bromide [0.91 g (34 raraole)] was added in the course  of 10 rain at 0 ~ to a solution of 0.8 g (34 raraole) of a l-  
cohol VII in 20 ral of dry  ch loroform.  The react ion mass  was allowed to stand at room tempera ture  for 24 
h and was then vacuum-evapora ted .  The residue was t r i tura ted  with e t h a n o l - e t h e r  to give 0.6 g (45%) of 
hydrobroraide VIH as co lor less  c rys ta l s  with rap 161-162 ~ Found: Br 39.9%. CI3H18BrNO 2 �9 HBr �9 H20. 
Calculated: Br 40.4%. 

6,7-Diraethoxybenzo[b]quinuclidine (IX!. A solution of 0.5 g (13 ranraole) of brorao derivative VIII in 10 
ral of water was t rea ted  with 10 ral of 50% potassium carbonate solution, and the base of the bromide was ex-  
t rac ted  with xylene. The xylene solution was shaken with calcined potass ium carbonate,  f i l tered,  and r e -  
fluxed for 5 h. Crys ta ls  of hydrobromide IX precipitated during the reflux period and, after  cooling of the 
mass ,  were removed by fil tration to give 0.27 g (68%) of color less  c rys ta l s  with rap 234-235 ~ (from ethanol). 
Found: C 51.9; H 5.7; Br 26.4; N 4.6%. CI3HITNO 2 " HBr.  Calculated:  C 52.0; H 6.0; Br 26.6; N 4.7~162 Base 
IX was isolated f rom the hydrobroraide by the usual method to give co lor less  c rys ta l s  with rap 98-101 ~ (from 
hexane). Found: C 71.2; H 8.0; N 6.2%. CI3H17NO 2. Calculated: C 71.2; H 7.8; N 6.4%. The picrate  was ob-  
tained as yellow c rys ta l s  with rap 227-228~176 The methiodide was obtained as co lor less  c rys ta l s  with rap 
245-246 ~ Found: I 35.6; N 3.5%. C14Hz0INO 2. Calculated: I 35.1; N 3.97r 
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