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Continuing our search for pharmacologically active compounds among substituted benzofuran-2-car-  
boxylic acids, part icularly substances that have an effect on the central nervous system, we have obtained 
some amides and es ters  (I-XIII, Table 1). 3-Methyl-6,7-dimethoxy- and 3-methyl-6,7-diethoxybenzofuran- 
2-carboxylie acids were nitrated (with 72~o nitric acid in acetic acid at ~20~ The nitro group probably oc- 
cupies the 5-position of the benzofuran ring. VIII was converted to the corresponding amino derivative by 
catalytic hydrogenation. 

The effect of the compounds obtained on the central nervous system was investigated by means of 
widely used screening methods: intensification of the action of narcotic substances (thiopental sodium) on 
mice, the ability to induce catalepsy in rats, analgesic action on mice (Haffner method), and the determina- 
tion of the toxicity of the substances in mice. 

It was established that all of the substances have a depressive effect on the central nervous system; 
the duration of the action of the substances is 30-40 rain. The degree of activity of the compounds depends 
on their chemical structure.  The investigated substances can arbi t rar i ly  be divided into three groups. In 
the f irs t  group of compounds, two methoxy groups in the benzofuran ring are  situated in the 5- and 6-posi- 
tions. For  II, EDs0 with respect  to the action on a subthreshold dose of thiopental sodium is 21 mg/kg,  while  
LDs0 is 160 mg/kg.  This compound does not have cataleptic and analgesic action. RepLacement of the piper- 
azine residue by a dimethylaminoethoxy group (compound I) reduces the activity with respect  to the ability 
to raise the action of thiopental sodium (ED~0 =40 mg/kg) .  The toxicity changes slightly (LDs0= 180 mg/kg), 
and cataleptic and analgesic action is absent. 

The second group contains compounds with two methoxy groups in the 6- and 7-positions. IX, the iso- 
mer  of I-r, has more pronounced activity with respect to the ability to raise the action of thiopental sodium 
(EDs0 = 16 mg/kg) and manifests cataleptic action (EDs0= 24 mg/kg) and a toxicity of LD50 = 210 mg/kg.  The 
activity and toxicity of I and III with respect to these tests were approximately the same. The most active 
of all the compounds is VII with respect  to its ability to raise the action of thiopental sodium (ED~0 = 11 mg/kg) 
and with respect  to cataleptic action (EDs0--16 mg/kg) .  VII has analgesic action (ED50--95 mg/kg).  The 
toxicity of VII is one third that of the substances named above (LDs0--- 600 mg/kg).  V, VI, and X raise the 
action of thiopental sodium (EDs0 =30-90 mg/kg) and induce catalepsy in doses of 75-140 mg/kg  with LDs0= 
600 mg/kg.  These compounds do not induce analgesia. 

The introduction of a nitro group into VII led to a sharp decrease in activity with respect to all of the 
indexes: the ability to ra ise  the action of thiopental sodium was EDso= 60 mg/kg (LDs0 >1000 mg/kg),  and 
cataleptic and analgesic action was absent. The replacement of a nitro group by an amino group did not 
change the activity of the substance. The least active substance was IV. It does not raise the action of tbio- 
pental sodium and does not induce catalepsy (LDs0 > 1000 mg/kg).  

In the third group of compounds, two methoxy groups in the 6- and 7-positions are  replaced by ethoxy 
groups. XI~ is of slight activity with respect  to raising the action of thiopental sodium (EDs0 = 90 mg/kg), 
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and no cataleptic action was observed (LDs0= 250 mg/kg).  Replacement of the piperazine residue in XIII by 
a morpholine group intensifies the activity: ED50=45 mg/kg  for XI with respect to raising the action of thio- 
pental sodium, cataleptic action was manifested (EDs0 = 100 mg/kg), and the toxicity was reduced (LDs0= 1200 
mg/kg).  The introduction of a nitro group into XI weakens the activity (EDs0= 100 mg/kg,  with respect to 
raising the action of thiopental sodium), the ability to induce catalepsy vanishes, and the toxicity is sharply 
reduced (LDs0 = 1500 mg/kg).  

As a result  of our experiments, it can be concluded that the most active compounds are those in the 
second group. The introduction of nitro and amino groups into the benzene ring weakens the activity of the 
compounds. Of the derivatives involving the carboxyl group, the most active substances proved to be com- 
pounds with a morpholine residue. 

EXPE RIME NTA L 

4-Methyl-7, 8-diethoxycoumarin. A suspension of 19.2 g of 4-methyl-7,8-dihydroxycoumarin, 46.8 g 
of ethyl iodide, and 41.4 g of anhydrous potassium carbonate in 200 ml of acetone was refluxed on a water 
bath for 25 h. The solvent was removed by distillation, and the residue was treated with 5% sodium hydrox- 
ide and chloroform until the residue dissolved. The organic layer was separated, and the aqueous layer was 
additionally extracted with chloroform. The combined chloroform extracts were washed with water and dried. 
The solvent was removed by distillation, the residue was treated with petroleum ether, and the crystallized 
substance was filtered to give 13 g (52%) of a product with mp 65-66 ~ (from benzene with petroleum ether). 
Found, 70: C 67.78; H 16.61. C14H1604. Calculated, 70: C 67.72; H 6.50. 

3-Bromo-4-methyl-7,8-diethoxycoumarin. A solution of 2.4 g of bromine in 5 ml of chloroform was 
added dropwise with stirring at 20 ~ to a solution of 7.45 g of 4-methyl-7,8-diethoxyeoumarin in 50 mJ of chlo- 
roform. A precipitate formed initially and redissolved after stirring for 1 h. The next day, the solvent was 
removed by distillation, and the residue was recrystallized from alcohol to give 7.21 g (7370) of a product 
with mp 130.5-131.5 ~ (from alcohol). Found, 70: C 51.43; H 4.67; Br 24.60. Ci4HisBrO 4. Calculated, %: C 
51.40; H 4.62; Br 24.42. 

3-Methyl-6,7-diethoxybenzofuran-2-carboxylic Acid. A solution of 3.27 g of 3-bromo-4-methyl-7,8- 
diethoxyeoumarin and 3.36 g of potassium hydroxide in 40 ml of alcohol was refluxed for 1.5 h. The alcohol 
was removed by distillation, and the residue was dissolved in water. The solution was filtered, and 2.56 g 
(9770) of acid with mp 204-205 ~ (dee., from alcohol) was isolated from the filtrate by acidification with dilute 
hydrochloric acid. Found, 70: C 63.68; H 6.05. C14H1605. Calculated, 70: C 63.62; H 6.10. 

3-Methyl-5-nitro-6,7-dimethoxybenzofuran-2-earboxylic Acid. A 1.18-gsample of 3-methyl-6,7-di- 
methoxybenzofuran-2-carboxylic acid was dissolved with slight heating in 20 ml of acetic acid, the solution 
was cooled to .~ 20 ~ and 0.31 ml of 72% nitric acid in I0 ml of acetic acid was added dropwise with stirring. 
The mixture was stirred for 20 min, and the resulting precipitate was filtered and washed with acetic acid, 
alcohol, and ether to give 1 g (7170) of a product with mp 273-274 ~ (dec., from alcohol). Found, 70: C 51.21; 
H 4.06; N 4,88. Ct2HIINO 7. Calculated, 70: C 51.25; H 3.94; N 4.98. 

3-Methyl-5-nitro-6,7-diethoxybenzofuran-2-carboxylic Acid. This was similarly obtained in 6870 yield 
(50 ml of acetic acid was used for 0.005 mole of starting material) and had mp 257-258 ~ (dec., from alcohol). 
Found, 70: C 54.37; H 4.82; N 4.68. Ci4HIsNO 7. Calculated, 70: C 54.37; H 4.89; N 4.53; 

3-Methyl-5-amino-6, 7-dimethoxybenzofuran- 2- carboxylie Acid Morpholide. A freshly prepared sus- 
pension of 0.87 g of 3-methyl-5-nitro-6,7-dimethoxybenzofuran-2-carboxylie acid morpholide in i00 ml of 
alcohol (obtained on cooling a boiling alcohol solution to 40 ~ was added to 0.3 g of reduced 2.5% Pale/BaSe 4 
in 30 rnl of alcohol, and the compound was hydrogenated with stirring under the usual conditions until the the- 
oretical amount of hydrogen had been absorbed. The filtrate was evaporated to dryness, and the residue was 
recrystallized from benzene to give 0.5 g (63%) of a product with mp 173-174 ~ (from benzene). Found, 70: 
C 59.69; H 6.25; N 8.91. CI6H20N2Os. Calculated, 70: C 60.01; H 6.29; N 8.75. 

Method for the Preparation of I-XEI. A 0.015-mole sample of the appropriate acid and 30 ml of thionyl 
chloride was removed by vacuum distillation, and the residue was diluted to three times its original volume 
with absolute benzene. A 0.03 mole sample of the amine (in the preparation of W-VIII and x-Nn) in I0 ml 
of diehloroethane was added dropwise with stirring at 0-5 ~ to the precipitate dissolved in 80 ml of anhydrous 
diehloroethane, and the mixture was allowed to stand at room temperature until the next day. The mixture 
was filtered away from the insoluble residue, the filtrate was vacuum-evaporated, and the residue was dis- 
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solved in absolute benzene.  The solution was  f i l t e red  to r emove  t r a c e s  of amine hydroehloride,  and the fi l-  
t r a t e  was  evapora ted .  The res idue  was  r ec rys t a l l i zed ,  and the compounds were  dr ied in vacuo over  phos-  
phorus  pentoxide.  Equ imola r  amounts  of acid and amine were  used  to obtain the hydrocblor ides  of I - III ,  IX, 
and XIII. The resul t ing  p rec ip i t a te  of the hydrochlor ide  of the t a rge t  product  was f i l te red  the next day, washed 
with dichIoroethane and ether ,  r ec rys t a l l i zed ,  and dr ied  in vacuo at  80 ~ over  phosphorus  pentoxide for  2 h. 
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