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6 ,7-Ethylenedioxycoumar in  and 6 ,7 -e thy lened ioxy-4 -me thy lcoumar in  have been synthes ized  
by the reac t ion  of escule t in  and 4 -me thy lescu le t in ,  r e spec t ive ly ,  with 1 ,2-d ibromoethane .  
The i r  3 -n i t ro  de r iva t ives  have been obtained and have been reduced  ca ta ly t ica l ly  to the c o r -  
responding amines .  

It is known that ayapin (6 ,7-methylenedioxycoumarin)  p o s s e s s e s  pronounced hemos ta t i e  act ivi ty  [1]. 
It appeared  of in te res t  to us to obtain the next homologs  of this substance  and to study some of the i r  r e a c -  
t ions.  With this purpose ,  s ta r t ing  f r o m  esculet in  (6 ,7-dihydroxycoumarin)  (1) and 4 -me thy lescu le t in  (II), we 
have synthes ized the p rev ious ly  undescr ibed  6 ,7-e thy lenedioxycoumar in  (m) and 6 ,7 -e thy lened ioxy-4-  
me thy lcoumar in  (IV). The subs tances  obtained read i ly  underwent ni t ra t ion,  giving monosubst i tu ted  products :  
6 ,7 -e thy lened ioxy-3 -n i t rocoumar in  (V) and 6 ,7 - e thy l ened ioxy -4 -me thy l -3 -n i t r ocoumar in  (V1). The ni t ro 
compounds V and VI were  reduced  with hydrogen in the p r e sence  of Pd /BaSO 4 to the cor responding  amino 
de r iva t ives  (VII and VIII). 
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I, Ill, V, VII R=H;  II,IV, VI,VIII I~--CH 3 

The NH 2 group is p r e s en t  in posi t ion 3 of the ~ - p y r o n e  r ing,  as is conf i rmed  by the NMR spec t r u m of 
the amine  VII, in which there  a r e  th ree  s ingle ts  with an intensi ty  of one proton unit each in the 6-7 ppm r e -  
gion, which mus t  be ass igned to the pro tons  in posit ion 4 of the pyrone  r ing and posi t ions  5 and 8 of the benz-  
ene r ing,  and in the 5.3 ppm region the re  is a broadened signal with an a r e a  of two proton units evidently 
due to the pro tons  of the NH 2 group.  At 4.1 ppm there  is  an unreso lved  signal of the four  p ro tons  of the two 
methylene  groups  of the dioxane r ing.  6 ,7-Di(benzyloxy)coumarin  (IX) and 6 ,7 -d i (benzy loxy) -4 -methy l -  
coumar in  iX) were  a lso  subjected to n i t ra t ion.  The s t ruc tu re  of the products  obtained as 3-mononi t ro  de-  
r i va t i ve s  (XI and XID was shown for  the case  of XII. Debenzylat ion of the l a t t e r  (by heating it with a m i x -  
tu re  of glacial  ace t ic  and concent ra ted  hydroch lor ic  acids) gave the known 4 - m e t h y l - 3 - n i t r o e s c u l e t i n  (XIII). 
I t s  methyla t ion with d iazomethane  gave the known [2] 6 , 7 - d i m e t h o x y - 4 - m e t h y l - 3 - n i t r o c o u m a r i n  (XIV). This 
method of synthes is  m a y  se rve  for  the p repa ra t ion  of compounds of type XIII; the yield of this  compound is 
not given in [2]. The pur i ty  of subs tances  HI, IV, VI-VIII ,  and XI was  checked by t h in - l aye r  ch roma tog raphy  
in a lumina (activity g rade  IV, in dichloroethane) .  

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

6 ,7 -E thy lened ioxy-4 -me thy lcoumar in  (IV) and 6 ,7-Ethylenedioxycoumar in  (liD. A suspension of 19.2 g 
(0.01 mole) of II, 41.4 g (0.3 mole)of  p o t a s s i u m  carbona te ,  and 37.6 g (0.2 mole) of 1 ,2-d ibromoethane  in 150 
ml  of d ry  acetone was  boiled for  60 h. Af ter  app rox ima te ly  equal in te rva l s  of t ime ,  por t ions  of 18.8 g (0.1 
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Fig. 1. ~ spectrum of 3-amino-6,7-ethylene- 
dioxycoumar in  (VII) (60-MHz ins t rument ,  solvent  
DMSO, s tandard dioxane). 

mole) of d ibromoethane and 27.6 g (0.2 mole) of po ta s -  
s ium carbonate  we re  added. The solvent was dist i l led 
off in vacuum,  and the res idue  was  t r ea t ed  with 2 N 
NaOH, wa t e r ,  and ch lo ro fo rm until two l a y e r s  had 
fo rmed .  The aqueous l aye r  was ex t rac ted  seve ra l  
t imes  with ch lo ro fo rm.  The combined ch lo ro fo rm so-  
lution was  washed with wa te r  and dr ied.  The solvent 
was dist i l led off and the res idue  was t r i t u ra t ed  with 
pe t ro l eum e ther  and f i l te red ,  and the res idue  was  
washed with pe t ro l eum e ther ,  giving 11.4 g (52%) of 
IV, mp 157.5-157.8~ (f rom absolute ethanol,  dr ied 
over  P205 in vacuum at 65~ Rf  0.66. Found %: C 
66.08, 66.07; H 4.66, 4.90. C12H1004. Calculated %: 

C 66.04; H 4.62. Compound Ill was  obtained analogously  with a yield of 53%, mp 215.5-216~ (f rom absolute 
ethanol,  dr ied over  P205 in vacuum at 65~ R f  0.55. Found %: C 64.78, 65.02; H 4.01, 3.99. CllHsO 4. 
Calculated %: C 64.71; H 3.95. 

6 , 7 - E t h y l e n e d i o x y - 4 - m e t h y l - 3 - n i t r o c o u m a r i n  (V1) and 6 ,7 -E thy lened ioxy-3 -n i t roeoumar in  (V). With 
heat ing,  2.73 g (0.0125 mole) of IV was  dissolved in 40 ml  of glacia l  acet ic  acid, and the solution was  cooled 
to approx imate ly  50~ and a solution of 2.5 ml  of HNO 3 (d 1.507) in 15 ml  of CH3COOH was  added dropwise;  
the suspension that fo rmed  a f t e r  10 min  was  s t i r r e d  for  2 h and was  then heated  at 70-80~ for  10 rain, 
cooled, and poured  into cold wa te r .  The p rec ip i t a te  that deposi ted was f i l te red  off and washed with wate r ,  
ethanol,  and e ther  (weight 2.95 g) and was  c rys t a l l i zed  f r o m  n i t romethane  and washed with n i t romethane ,  
ethanol,  and e ther .  This  gave 2.7 g (82%) of VI as  a yellow substance  with mp 228~ (decomp.,  dr ied over  
P205 in vacuum at 65~ Rf  0.75. Found %: C 54.98, 54.79; H 3.33, 3.42; N 5.09, 5.24. CI2HgNO 6. Calcu-  
la ted %: C 54.75; H 3.45; N 5.32. Compound V was  obtained analogously (100 ml of CH3COOH was used for  
0.02 mole  of I1D, yield 78%, mp >300~ (decomp.,  f r o m  n i t romethane ,  dr ied over  P205 in vacuum at 65~ 
Found %: C 53.02, 53.10; H 2.75, 2.88; N 5.61, 5.75. CllHTNO 6. Calculated %: C 53.01; H 2.83; N 5.62. 

3 - A m i n o , 6 , 7 - e t h y l e n e d i o x y - 4 - m e t h y l c o u m a r i n  (VIII) and 3 -Amino-  6 ,7-e thylenedioxycoumar in  (VII). 
A suspension of 0.62 g (0.0025 mole) of VI in 50 ml  of ethanol was  added under  the usual conditions to a r e -  
duced ca ta lys t  f r o m  0.3 g of PdO/BaSO 4 in 10 ml  of ethanol,  and hydrogenat ion was  c a r r i e d  out with s t i r -  
r ing until the theore t ica l  amount of hydrogen had been absorbed;  then 50 ml  of ethanol was  added to the r e -  
action mix tu re  and it was  heated to the boil and the ca ta lys t  was  f i l t e red  off. The f i l t ra te  was evapora ted  in 
vacuum until a p rec ip i t a t e  appeared;  this  was  r ed i s so lved  by heating and the solution was  lef t  to stand. The 
p rec ip i t a te  that deposi ted was f i l te red  off and washed with ethanol and e ther  to give 0.42 g (72%) of VIII, mp 
196.5-197.5~ (deeomp.,  f r o m  absolute ethanol,  dr ied  ove r  P205 in vacuum at 65~ Rf  0.54. Found %: C 
61.93, 61.77; H 4.85, 4.89; N 6.20, 6.17. CI2HllNO 4. Calculated %: C 61.79; H 4.75; N 6.01. Compound VII 
was obtained analogously,  yield 36%, mp 228~ (decomp.,  f rom absolute ethanol,  dr ied over  P205 in vacuum 
at 80~ R f  0.49. Found %: C 60.42, 60.41; H 4.30, 4~ N 6.34, 6.21. CllHgNO 4. Calculated %: C 60.27; 
H 4.14; N 6.39. 

6 ,7 -Di (benzy loxy) -3 -n i t rocoumar in  (XI) and 6 ,7 -Di (benzy loxy) -4 -me thy l -3 -n i t rocoumar in  (XII). With 
gentle heating,  1.79 g (0.005 mole) of IX was  d isso lved  in 90 ml  of glacial  CH3COOH , the solution was cooled 
to 20~ and, with s t i r r ing ,  a solution of 1 ral of HNO 3 (d 1.507) in 3 ml  of glacial  CH3COOH was  added d rop-  
wise ,  and then the reac t ion  mix tu re  was  s t i r r e d  for  45 rain and poured  onto ice,  and the p rec ip i ta te  was 
f i l t e red  off and washed with wa te r ,  ethanol,  and e ther .  This  gave 1 g (50%) of XI, mp 236~ (decomp.,  f r o m  
n i t romethane ,  dr ied  ove r  P205 in vacuum at 65~ R f  0.68. Found %: C 68.29, 68.54; H 4.30, 4.26; N 3.47, 
3.49. C23HtTNO 6. Calculated %: C 68.47; H 4.25; N 3.47. Compound Xll was obtained analogously with a 
yield of 57%, mp 196.5-197.5~ (deeomp.,  f r o m  n i t romethane ,  dr ied over  P205 in vacuum at 65~ R f  0.75. 
Found %: C 69.09, 68.92; H 4.62, 4.66; N 3.49, 3.48. C24H19NO ~. Calculated %: C 69.02; H 4.59; N 3.36. 

6 , 7 - D i h y d r o x y - 4 - m e t h y l - 3 - n i t r o c o u m a r i n  (XIll) and 6 , 7 - D i m e t h o x y - 4 - m e t h y l - 3 - n i t r o c o u m a r i n  (XIV). 
A mix ture  of 3.5 g of Xll, 175 ml  of glacia l  CH~COOH, and 35 ml of concent ra ted  HC1 was boiled for  2 h, the 
solution fo rmed  was evapora ted ,  and the res idue  was t r ea t ed  with wa te r ,  f i l te red  off, and washed with w a t e r  
to give 1.9 g (96%) of substance XIII, mp 228-229~ (decomp.,  f r o m  aqueous CH3COOI-l) [2]. The methylat ion 
of XIII with d iazomethane  in e the r  yielded XIV, mp 213-214~ (decomp.),  giving no depress ion  of the melt ing 
point with an authentic sample  [2]. 
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