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Some dialkylaminoalkyl e s t e r s  of ~- t ruxi l l ie  acid and their  b i s -qua te rna ry  salts have been 
synthesized, and their  proper t ies  and pharmacological  activity have been studied. 

In the preceding works of this se r ies  [1-3] we presented resul ts  of studies connected with de te rmina-  
tion of the s t ructure  of new thesimine and thesine alkaloids which were isolated f rom the plant Thesium 
Minkwitzianum of the sandalwood family [4]. It was established that thesimine is the ~- i sore t ronecanol  
es te r  of p-hydroxycinnamie acid (I), while thesine is d i -~ - i so re t ronecany l  p ,p ' -d ihydroxy-~- t rux i l l a te  (II). 

OH 

d 
OH 

The new type of pyrrol izidine alkaloid we have found is interest ing because of the fact that thesine 
displays cura re - l ike  action which is markedly enhanced by convert ing it to the bis-methiodide [5]. And up 
till now the preparat ion of many medicinal preparat ions  has been based on directed changes in s t ructure  of 
natural  biologically active substances.  In this connection, investigation of the pharmacological  proper t ies  
of a number of derivatives of cyclobutanecarboxylic acids has meri ted attention, especial ly the search  for 
new active miorelaxants  among compounds s t ruc tura l ly  close to thesine. In the molecule of thesine b is -  
methiodide there  are  two cationic centers  (quaternary nitrogen atoms) which are  distinguished by their  
behavior toward alkali, contain es te r  groups, and are  a part  of the cyclobutane and pyrrol izidine sys tems .  
It is known that the spacing between the quaternary  nitrogen atoms and the s t ruc ture  of the part  of the o r -  
ganic molecule which contains them determine the presence of cu ra re - l ike  propert ies  in tubocurar ine 
chloride and other synthetic cu ra re - l ike  compounds. It was of interest  to synthesize a number of b i s -  
quaternary  salts of dialkylaminoalkyl es te r s  of the s t e reo i somer ic  cyclobutanediearboxylic acids and to 
investigate them for cu ra re - l ike  activity as a function of changes in s t ruc ture  of the amino alcohol and 
acid f ragments  of the molecule. 

In the present  communicat ion we descr ibe  the preparat ion and propert ies  of bis-dialkylaminoalkyl  
e s t e r s  of ~- t ruxi l l ic  acid (HI) and their  b i s -qua te rna ry  salts,  and also the resul ts  of pharmacological  test ing 
of the lat ter  (see Table D. 

The s tar t ing ~- t ruxi l l ic  acid was synthesized by photodimerization of t ranscinnamic acid under the 
action of di rect  sunlight; we also used art i f icial  light sources  successful ly  for photod imer iza t ion- the  best  
resul ts  were attained in the case where an RV-350 lamp was used. The es te r s  (III) were prepared  by the 
react ion of ~- t ruxi l loyl  chloride with 4 moles of the ~, w-dialkylaminoalkanol in benzene medium: 

Institute of Pharmacology and Chemotherapy of the Academy of Medicinal Sciences of the USSR, 
Moscow. Trans la ted  f rom Khimiko-Farmatsev t ichesk i i  Zhurnal, No. 4, pp. 3-8, April, 1967. Original 
ar t ic le  submitted January  11, 1967. 
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L.5._E__]o6H~ 9ool ~ c p I 5  H ooo(cuz),~" , . 

H ~  + 4H0 (CHz)n HR'~ - H ~ / / q  H +2H0(0Hz'aNt~'HO1 
r---if----1 

cloc--  c6~5 P:'Rh(o~z),,ooc c6~ ' n  ' ~  

After separat ion of the precipi tated amino alcohol hydroehloride,  the e s t e r  base III remained in the 
fo rm of an oil which could not always be induced to crys ta l l ize ;  the bases  were then converted to the b i s -  
quaternary  sal ts ,  and in some cases  to the dihydroehlorides.  

The es te r s  (III) synthesized differed among themselves  in length of hydrocarbon chain in the dialkyl-  
aminoalkyl radicals ,  which changed the spacing between cationic centers ;  and also in the nature of the sub- 
stituents on the quaternary nitrogen atom, by which the cha rac te r  of the shielding around the positive charge 
in the cations was varied;  and in the nature of the anions, which permit ted increas ing the solubility of the 
salts in some cases .  

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

The amino alcohols R2N(CH2)nOH were prepared by known methods, s tar t ing f rom allyl alcohol for 
n = 3 [6], f rom 7-butyro lac tone  for n = 4 [7], and f rom the r acids for n = 5 or  7 [8]. 

~ - T r u x i l l i c  A c i d  

A. Photodimerizat ion of Cinnamic Acid under the Action of Sunlight. Cinnamic acid (1200 g) was 
placed in 10 cellophane bags (60 x 40 cm) and i r radia ted with sunlight for 40 days (from 8 a.m. to 1 p,m.; 
May-June), mixing the acid daily. The mixture of cinnamic and ~-truxi[ l ic  acid obtained was boiled for 1 h 
with 3 l i ters  of dichloroethane. The undissolved precipitate was fi l tered off, washed with hot d ichloroe-  
thane (2 • 250 ml), and again boiled with 1 l i ter of dichloroethane. The ~-truxi l l ic  acid was fi l tered off, 
washed with hot dichloroethane (2 x 250 ml), and dried. There  was obtained 500 g of oe-truxillic acid, 
m.p. 280~ lit. [9]: m.p. 280-283 ~ The yield was 41.6%based on cinnamic acid taken. By evaporation of 
the dichloroethane solutions, about 500 g of cinnamic acid of m.p. 128-130 ~ was recovered .  The yield of 
~- t ruxi l l ic  acid based on cinnamic acid consumed was 71%. 

B. I r radia t ion of Cinnamic Acid with an RV-350 Mercury-Tungs ten  Lamp. Onto a rack  of 20 x 15 cm 
dimensions was set 10 g of cinnamic acid,and it was i r radia ted for 150 h with a type RV-350 lamp suspended 
15 cm away. Separation of the ~- t ruxi l l ic  acid f rom the cinnamic acid was ca r r i ed  out just as descr ibed 
above. There  was obtained 2 g of oe-truxillie acid, m.p. 280-285 ~ (50% yield, based on einnamic acid con-  
sumed). 

o e - T r u x i l l o y l  C h l o r i d e .  

A mixture of 29.6 g of ol-truxillic acid, 60 ml of thionyl chloride and 200 ml of dichloroethane was 
heated on a water  bath until the precipitate completely dissolved (about 1 h). The dichloroethane was 
str ipped under vacuum, 200 ml of diehloroethane was added to the residue,  and it was again stripped. The 
residue (32 g) had m.p. I14-120~ the pure acid chloride,  m.p. 125 ~ was obtained by recrys ta l l iza t ion  f rom 
benzene; lit. [9]: m.p. 127.1-127.8 ~ 

B i s - d i a l k y l a m i n o a l k y l  E s t e r s  o f  ~ - T r u x i l l i c  A c i d  ( I I I ) .  

(Typical experiment.) To a solution of 0.4 mole of the amino alcohol in 250 ml of dichloroethane was 
added, with s t i r r ing  and cooling, a solution of the unrecrys ta l t ized  di-acid  chloride obtained above in 200 ml 
of dichlorethane, at such a rate that the t empera tu re  of the react ion mixture did not r i se  above 10 ~ The 
react ion mixture was s t i r r ed  for 2 h and was then allowed to stand at 20-25 ~ for 12 h; af ter  this it was ex- 
t rac ted  severa l  t imes with 300 ml of a 5% sulfuric acid solution. The acid ext rac t  was decolorized with 
charcoal ,  and then, with cooling, a 25% ammonia  solution was added to pH 9.0. The precipitate which 

*T. V. Golovkina took part  in the  synthesis  of the compounds in the experimental  part  of the work, and L. A. 
Kravchuk took part  in their  pharmacological  investigation. 
tHere ,  and in the table, we give uncor rec ted  melting points. 
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separa ted  was f i l tered off, washed with cold water,  and dried.  If the precipi ta ted base could not be induced 
to c rys ta l l ize ,  it was ex t rac ted  with e ther  and the solvent was evaporated f rom the dr ied  e ther  solution. 
Yields, analyses,  and proper t ies  of the compounds obtained a re  given in the table. 

B i s - q u a t e r n a r y  S a l t s .  

(Typical experiment.)  A solution of 0.05 mole of the bis-alkylaminoalkyl  e s t e r  and 0.2 mole of the 
alkyl halide in 100 ml of methanol was heated under ref lux until the alkaline react ion disappeared.  The 
methanol was s tr ipped under vacuum, the res idue was t rea ted  with acetone,  r ec rys t a l l i zed  f rom a suitable 
solvent (alcohol, methanol, water ,  o r  acetone), and dried under vacuum over  phosphorus pentoxide (see table). 

If 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 
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