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S Y N T H E T I C  C O M M U N I C A T I O N S ,  2 2 ( 7 ) ,  1027-1032 (1992) 

CONVENIENT SYNTHESIS OF BENZOYLECGONINE ETHYL 
ESTER, A HOMOLDG OF COCAINE 

Monica R. Brzezinski, Charles D. Christian, Men Feng Lin, Robert A. 
Dean, William F. Bosron, and Edwin f- . Harper* 

Departments of Biochemistry and Molecular Biology, Pathology and 
Medicine, Indiana University School of Medicine, 

Indianapolis, IN 46202-5122, U.S.A. 

ABSTRACT: Benzoylecgonine reacted with tetramethylethylenediamine to 
form a lipophilic ion pair, which was alkylated in the absence of water. The 
ethyl ester was readily recrystallized for pharmacological studies. 

Benzoylecgonine ethyl ester (2, “cocaethylene”14 or “ethylco~aine”~*~) is 

currently of interest because of its appearance in the urine and blood of 

individuals co-abusing cocaine and ethanoi,14 and in brain tissue obtained at 

autopsy after deaths associated with concurrent use of these two drugs3 
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1028 B R Z E Z I N S K I  ET AL. 

The availability of pure 2 is required in the development of analytical 

m e t h o d s l ~ ~ * ~  and investigation of its pharmacological properties. Recent 

reports indicate that 2 stimulates motor activity in rodents to the same 

degree as cocaine4v5 and that monkeys will self-administer 2 to the same 

extent as cocaine4 Moreover, at high doses, 2 is substantially more toxic 

than cocaine.8 More extensive studies using pure 2 will undoubtedly provide 

a better understanding of the pathological and behavioral consequences of 

the all too common co-abuse of ethanol and cocaine. 

Preparation of 2 has been carried out by esterification of benzoylecgonine 

(BE) in the presence of acid9 or acylating agents?,8 by alkylation of salts of 

BE with ethyl iodide,l-1° or by benzoylation of ecgonine ethyl ester2 We 

report here a simple procedure that leads to a pure crystalline product 

without the need for chromatographic purification. As in the extractive 

alkylation method,l9l1 we used BE in the form of a lipophilic ion pair (1). 

The solubility of 1 in CH2C12 allowed the alkylation to be carried out in a 

homogeneous medium, facilitating removal of unchanged BE by washing and 

isolation of the nearly pure product upon evaporation of the solvent. 

Anionic displacement reactions are rarely carried out in  nonpolar sol- 

v e n t ~ , ~ * * ~ ~  mainly because of solubility limitations. This approach deserves 

more attention, because the nucleophilic reactivity of soluble ion pairs is 

frequently equivalent to that of free ions in the same solvents, 14-16 and the 

lower dielectric constant of typical aprotic solvents may have only a modest 

effect on the reaction rates.l5,l6 

Hydrolysis of free base cocaine in water gave BE, mp 201-202OC (lit1' 

mp 199-2Ol0C), in 53% yield.17 Conversion of BE to 2 was carried out in a 
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BENZOYLECGONINE ETHYL ESTER 1029 

stirred reaction mixture containing 4-fold excess tetramethylethylenediamine 

(TEMED), 20-fold excess iodoethane, and CH2C12 as the solvent. After 3 

days at room temperature there was 85% conversion according to HPLC 

analysis. The reaction mixture was filtered to remove the precipitate of 

TEMED-HI. The CH2C12 solution was washed with 5% Na2C03 to prevent 

isolation of 2 as the iodide salt,I8 which was soluble in CH2C12. The organic 

layer was decolorized with dilute Na2S203 and freed of ions by washing with 

three portions of water, as determined by conductivity measurements and 

tests for iodide ion. The CH2C12 solution was dried with anhydrous Na2S04 

and evaporated in vacuo, leaving crude 2, mp 105-108°C. Recrystallization 

from a small volume of isopropanol gave pure 2, mp 108-109°C, in 72% yield 

from BE. The overall yield from cocaine hydrochloride was 38%. 

The crystalline product was characterized by HPLC,6, l9 GC/MS,6y2O 

and 1H-NMR.21 HPLC showed a single peak, confirming the removal of BE 

during the isolation procedure. GC/MS showed a single gas chromato- 

graphic peak which yielded the expected (M-H)- peak at m/z 31722 A 

commercially available analytical standard23 displayed identical results on 

HPLC and GC/MS. The lH-NMR spectrum of 2 exhibited changes 

expected for the replacement of methoxy by ethoxy, including a triplet at 1.25 

ppm (CH3) and a 16-line multiplet centered at 4.25 ppm (CH2)24 The 

multiplet is consistent with the presence of non-equivalent methylene 

protons, apparently due to restricted rotation of the ethyl groupZ5 A 5-line 

multiplet at 5.1 ppm confirmed that 2 has the same stereochemistry as 
cocaine. 26 

For pharmacological studies, 2 was converted to the hydrochloride salt in 

a solution of absolute ethanol saturated with dry HCl. Evaporation of the 
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1030 BRZEZINSKI ET AL. 

solvent yielded the salt, mp 147-153°C,27 and HPLC showed less than 1% 

hydrolysis of 2. Treatment of 2 with aqueous HCl (0.01 M), resulted in 

substantial hydrolysis to BE. The method is useful for the preparation of 

large quantities of pure 2-HCl. 
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Using a spectrum simulation program resident on a GE 300 MHz 

spectrometer, the ethoxy spectrum was satisfactorily simulated as an 

ABX3 spin system: chemical shifts, A(4.26 pprn), B(4.12 pprn), X( 1.24 

pprn); coupling constants, J ( 4 B )  = 12 Hz, J(&X)=J(B,X) =7.1 Hz. 
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