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The ma jo r i t y  of the well-known coumar ins  belongs to 7 -hyd roxy -comnar in  de r iva t ives .  Such com-  
pounds a r e  of i n t e r e s t  for  pha rmaco log ica l  t e s t s ,  espec ia l ly  in the field of s t imulants  for  the cent ra l  n e r -  
vous s y s t e m  and drugs with c o r o n a r y - v a s o d i l a t o r  act iv i ty .  F o r  example ,  chlorohydrate  3- ( f l -d ie thylamino-  
e thy l ) -4 -me thy l -7 -e thoxyca rbony lme thoxycoumar in  (Intensain) has found a p rac t i ca l  applicat ion as a coro-  
n a r y - v a s o d i l a t o r  p repa ra t ion .  The las t  phase in the synthes is  of c o r o n a r y - v a s o d i l a t o r  p repara t ions  of this 
type was desc r ibed  in [1]: the action of b romoace t a t e  in methylethylketone on 3- (w-d ia lky laminoa lky l ) -4-  
methyl  (or pheny l ) -7 -hydroxycoumar ins  in the p re sence  of po tass ium carbonate .  No exper imen ta l  data 
a re  given in this work  [1] fo r  methods of p r epa r ing  coumar ins .  F r o m  the avai lable  data it is imposs ib le  
to es tabl i sh  how eff icient  the p roce s s  is of p r e p a r i n g  Intensain and its analogs .  Consider ing the specif ic  
p rope r t i e s  of 3 - (w-d ia lky laminoa lky l ) -4 -me thy l -7 -hydroxycoumar ins  as internal  sa l t s ,  it can be a s su med  
that the isolat ion of the compounds l i s ted  above f rom the sulfur ic  acid medium,  in which the Pechmann 
reac t ion  is c a r r i e d  out, is not a fa i r ly  convenient  p r o c e s s .  We have proposed  another  method for  p r e p a r -  
ing 3 - f i - d i a lky l aminoe thy l -4 -me thy l -7 -hyd roxycoumar in s  by using compounds Ia and lb. The method in- 
volves the Pechmann reac t ion  of r e so rc ino l  with a - ( f l - b r o m o e t h y l ) - a c e t o a e e t i c  e s t e r  (It) to yield 3 - (~ -  
b r o m o e t h y l ) - 4 - m e t h y l - 7 - h y d r o x y c o u m a r i n  (III) which is t r ea ted  with secondary  amines .  Hydroxyamino-  
coumar in  (Ia), accord ing  to method [1] in a reac t ion  with b romoace t a t e  in methylethylketone in the p resence  
of po tass ium carbonate  yielded Intensain (IV). The initial e s t e r  IT was synthes ized  by us in two s tages :  
f i r s t ,  1, 2 -d ibromoethane  in a reac t ion  with the e s t e r  of ace toaee t ic  acid in methylethylketone in the p r e s -  
ence of po ta s s ium carbonate  gave ~,  ~ - (d imethy leno)ace toace t ic  e s t e r ,  which when t r ea t ed  with hydrogen 
b romide  in glacial  ace t ic  acid yielded II. Apar t  f rom the e s t e r ,  an i s o m e r i c  2 -me thy l -3 -e thoxyca rbony l -  
4, 5-d ihydrofuran  was obtained which, accord ing  to our  obse rva t ions ,  when t rea ted  with hydrogen b romide  
was t r a n s f o r m e d  into II and because  of this it was unnecessa ry  to s epa ra t e  one f r o m  the o ther .  Es t e r  IT 
can be used in the Pechmann condensation as a crude react ion  product .  A solution of hydrogen b romide  in 
glacial  ace t ic  acid was used as a condensing agent  in the synthes is  of coumar in  III. The react ion  of hy- 
d roxycoumar in  III with b r o m o a c e t a t e  yielded e thoxycarbonylmethoxy der iva t ive  (V) which can be used for  
the synthes is  of subst i tu ted  coumar ins  of the IV type or  the appropr ia te  amides :  
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EXPERIMENTAL 

3-(~-Bromoethyl)-4-methyl-7-hydroxycoumarin (Ill). The reaction of 260 g (2 moles) of aeeteaeetie 
ester and 92 g (I g-atom) of sodium in 2 liters of absolute alcohol with 188 g (2 moles) of I, 2-dibromo- 
ethane for I0 h gave a mixture of ~, ~-(dimethyleno)aeetoaeetie ester and 2-methyl-3-ethoxycarbonyl-4,5- 
dihydrofuran [2], which can be separated from acetoaeetie ester by distillation at 63-73 ~ (5 mm). The 
same ester mixture can be obtained by carrying out the aeetoacetic ester reaction with dibromoethane in 
boiling methylethylketone in the presence of potassium carbonate for 30 h. Yield of mixture 65-70 g (20- 
22%) and 150-158 g (48-50%), respectively. The isomer mixture, 156 g (i mole), was mixed with 550 g 
(1.1 mole) of 16% HBr solution in glacial  ace t ic  acid and to the resu l tan t  solution was added in port ions 
110 g (1 mole) of r e so rc ino l  with externa l  cooling with wa te r .  The reac t ion  mix ture  was s t i r r e d  to yield 
a solution which was kept  a t  room (or  somewhat  lower) t e m p e r a t u r e  for  1-2 days .  The prec ip i ta te  III was 
f i l tered,  washed with wate r ,  dried,  and r e e r y s t a l l i z e d  f r o m  alcohol.  The aee toace t ic  f i l t ra te  was heated 
fo r  10 rain at  80-100 ~ cooled, poured into wate r ,  and the prec ip i ta te  III was also c rys t a l l i zed  f r o m  a lco-  
hol. The total  yield was 180-190 g (30-33%, based  on ace toace t ic  e s t e r ) ,  mp 174-175 ~ Found %: C 50.94, 
51.25; H 3.90, 4.12; Br  28.28, 27.99. C12HllBrO 3. Calculated %: C 50.91; H 3.91; Br  28.23. 

3 - ( f l -D ie thy laminoe thy l ) -4 -me thy l -7 -hydroxycoumar in  (Ia). Af ter  boil ing a mix tu re  of 14.15 g (0.05 
mole) of III and 50 g (0.4 mole) of d ie thylamine in 70 ml  of absolute alcohol for  1.5 h, the solvent  and the 
diethylamine excess  were  dis t i l led off in vaeuo on a boil ing wa te r  bath.  The res idue  was dissolved in 50 
ml  of concentra ted  ammonia ,  the solution f i l tered,  ex t rac ted  with ch loroform (4 x 50 ml),  the ex t r a c t  
evapora ted  to d ryness ,  the res idue  dissolved in 20 ml  of absolute alcohol,  and an excess  of an alcoholic 
solution of hydrogen chlor ide was used to prec ip i ta te  the ehlorohydrate  Ia; yield 7.07 g (46.9%), mp 260- 
261 ~ ( f rom alcohol,  s a tu ra ted  with HC1). Found %: C 61.51, 61.52; H 7.13, 7.26; N 4.10, 4.15. C/6H21NO 3" 
tICI. Calculated %: C 61.63; H 7.11; N 4.49. 

3 - ( f l -Die thy laminoe thy l ) -4 -methy le thoxycarbony lmethoxycoumar in  (IV). To 3.12 g (0.01 mole)-of  Ia, 
40 ml  of methyle thylketone,  and 2.76 g (.0.02 mole) of po tass ium carbonate  was added dropwise 1.67 g 
(0.01 mole) of ethyl b r o m o a c e t a t e  with s t i r r i n g  and ref luxing fo r  1 h and then the mix tu re  was ref luxed fo r  
9 h. The volati le subs tances  were  dis t i l led off in vaeuo and the res idue  ex t rac ted  with e the r  (3 x 40 ml) .  
The e the r  ex t r ac t  was washed 3 t imes  with 2N NaOH solution, dr ied with magnes ium sulfate,r  and cb lo ro-  
hydrate  IV was prec ip i ta ted  by pass ing  through hydrogen chlor ide.  Yield 2.14 g (54%), mp 153-154 ~ ( f rom 
alcohol,  p rec ip i ta ted  with e ther ) .  According to l i t e ra tu re  data: mp  154-156 ~ Found %: C 59.84, 59.71; 
H 7.03, 7.08; N 3.44, 3.69; C1 8.87, 8.69. C20H27NO5.HC1. Calculated %: C 60.37; H 7.09; N 3.52; C1 8.91. 

3 - ( f l - P i p e r o d y l e t h y l ) - 4 - m e t h y l - 7 - h y d r o x y c o u m a r i n  (lb). S imi la r  to the synthes is  of Ia, b romide  II 
and piperidine gave lb, yield 45%, mp  236-237 ~ ( f rom alcohol).  Found %: C 70.99, 70.72; H 7.42, 7.35; 
N 4.94, 4.87. CiTH21NO3. Calculated %: C 71.06; H 7.37; N 4.87. 

Chlorohydrate .  Yield 87%, mp 259-261 ~ Found %: C 62.80, 62.75; H 7.10, 7.18; N 4.22, 4.29; 
C1 10.74, 10.62. C17H21NO3"HC1. Calculated %: C 63.05; H 6.85; N 4.33; C1 10.95. 

3 - ( f i -B rom oe t hy l ) -4 -m e t hy l -7 - e t hoxyc a rbony lme thoxycoumar in  (V). S imi lar  to the l a s t  s tage in the 
synthes is  of IV, 0.1 mole  of b romide  III and 0.1 mole of b r o m o a e e t a t e  gave V, yield 58%, mp 119-120 ~ 
( f rom ethyl aceta te) .  Found %: B r  21.65, 21.64. Ct6H17BrO" s. Calculated %: Br  21.65. 
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