
Journal of Labelled Compounds and Radiopharmaceuticals-Vol. XXU, No. 11 1143 

SYNTHESIS OF TRITILM LABELLED DSP 4, A SELECTIVE NORADRENALINE 

NEUROTOXIN. 

Chr is te r  Sahlberg and Lars Gawell 

Department of Drug Metabolism, Astra Ukemedel AB, S-151 85 Sadertal je, 

Sweden. 

SUMMARY 

DSP 4 (N-( 2-Chl oroethyl 1 -N-ethyl -2-bromobenzyl ami ne, 1) i s  a neuro- 

toxin,  select ive f o r  neuronal noradrenaline (NAI. T r i t ium labe l l ed  DSP 

4 (Q) wi th  a spec i f i c  a c t i v i t y  o f  105 mCi/ml was prepared. The key 

step i n  the synthesis i s  a reduction o f  the m i n o e s t e r ?  w i th  a c t i -  

v i  tated sodium boro [ 3H jhydr i  de thus forming the a1 coho1 9. 
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INTRODUCTION 

2-Chloroethylamines are important too ls  i n  the study o f  noradrenergi c 

neurons (1). I n  the 1970's Ross and co-workers studied the chemical 

and pharmacological propert ies o f  the 2-chloroethyl amine. DSP 4, 1, 
(2,3,4). It i s  a se lec t ive  NA neurotoxin and and i r reve rs ib le  i n h i b i t o r  

o f  NA uptake i n  central  noradrenergic neurons. 

involve some covalent bond formation since the e f fec ts  are i r r e v e r -  

sible. 

I t s  mode of ac t ion  

To fu r ther  invest igate the mechanism when DSP 4 reacts w i th  the 
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receptor, rad io labe l led  mater ia l  was needed. This paper describes the 

preparation o f  t r i t i u m  labe l led  DSP 4, w i th  a spec i f i c  a c t i v i t y  o f  105 

mCi/mnol, su i ted  f o r  the studies i n  v i t r o  (51 .  

RESULTS AND DISCUSSION 

The presence o f  a bromine atom i n  the phenyl r i n g  i n  DSP 4 makes 

label1 i ng by c a t a l y t i c  hydrogenation or  hydrogenolysis w i th  tritium gas 

impossible o r  extremely d i f f i c u l t .  

L3H]hydride as the tritium source, since i t  is well-known tha t  esters 

can be reduced by act ivated borohydrides. 

concerning a l l  aspects of reduction o f  esters w i th  sa l ine  borohydrides. 

The synthet ic route t o  DSP 4 i s  ou t l ined  i n  the Scheme. The aminoester 

- 2, eas i l y  obt ined by standard reactions, was reduced by 1 equivalent 

of sodium boro13Hjhydride i n  the presence o f  1 equivalent o f  LiCl i n  a 

1:l mixture o f  diglyme and ether, f o r  8 days. The desired aminoalcohol 

- 3 was obtained i n  a y i e l d  of about 60%. The condi t ions f o r  the reduc- 

Therefore, we chose sodium boro- 

See reference 6 f o r  a study 

1. Na BrH],, LiCl , CH2CH3 Diglyme, ether , CH2CH3 
. HCI 

* &CH2-N, CH2C3H20H CH2COOCH2CHS 2. HCI 
d C H z - N ,  

2 3 

Scheme 
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t i o n  were determined from several runs on cold mater ia l .  The use o f  

THF instead o f  ether as solvent gave a lower y i e l d  which i s  i n  contrast  

t o  a s imi la r  reduction o f  5-carbenoxy-2-pyrrol idinone (7). Compound - 3 

was then treated w i th  8 equivalents of SOCl2 using standard condit ions 

and tritium labe l led  DSP 4 (41 - was obtained i n  78% y ie ld .  

a c t i v i t y  was 105 mCi/mnol as measured by weighing. 

The spec i f i c  

EXPERIMENTAL 

Sodiun boroL3H]hydride (66 Ci/mnol) was purchased from New England 

Nuclear. 

TLC analyses. 

matograph equipped w i th  a fused s i l i c a  column coated w i th  3 pm cross- 

l inked SE-54. 

360 A spectrometer, using tetramethyl s i l  ane as i n te rna l  standard. 

Radiochemical p u r i t y  was determined by scanning TLC plates using a 

Berthold Diinnschicht-Scanner 11. 

Packard Tri-Carb 460 C l i q u i d  s c i n t i l l a t i o n  spectrometer. 

Merck aluminia 60 (0.25 mn) precoated plates were used f o r  

Gc analyses were performed on a Carlo Erba 4160 chro- 

'H NMR spectra were recorded a t  60 MHz wi th  a Varian EM 

Radioact iv i ty was measured w i th  a 

N-( 2-Bromobenzyl 1-N-ethyl g l yc i  ne e thy l  ester (2) 
To a s t i r r e d  mixture o f  N-ethyl-2-bromobenzylamine (8) (1.5 g, 

7.0 mmol), K,CO, (0.9 g, 7.0 mmol), and M(1F (10 ml), a t  12O"C, was 

added 1.2 g (7.0 m o l )  o f  2-bromoethyl acetate over a 10 min period. 

The react ion mixture was s t i r r e d  f o r  another 60 min a t  12o"c, 

whereafter 50 m l  o f  H20 was added. The mixture was extracted w i th  

ether (2  x 100 ml) and the combined extracts were dr ied  (Na2S0,). 

Evaporation o f  the solvent gave a crude product which was d i s t i l l e d  a t  

reduced pressure t o  give 1.0 g (48%) o f  compound 2. 
(0.01 m Hg) NMR (CDC13) 1.05 (t, 3H), 1.20 ( t ,  3H), 2.72 (4, ZH), 3.39 

(s,  3H), 3.87 (s, 3H), 4.18 (q, 4H), 7.0 - 7.8 (m, 4H). 

Bp 92-95'C 
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N-(Z-Hydroxy- [2- 3H k thy l  1-N-ethyl-2-bromobenzylamine hydrochloride (3). 
A mixture of sodim b~ro[~H]hydr ide  (500 m C i ,  7.5 pnol), sodium boro - 
hydride (0.6 mg, 15.5 p o l ) ,  LiCl (1 mg, 23 pmoll, and diglyme (0.5 m l )  

was s t i r r ed  for 60 min.  

was then added and the reaction mixture was stirred under nitrogen for 

8 days. 

alkaline with Na~C03, and extracted w i t h  ether (3 x 1.5 m l l .  

organic phase was dr ied over Na,SO, and HC1 i n  ether was added to  the 

ether extract .  

of 3, the ether was evaporated and the residue was recrystall ized from 

EtOH/ether t o  give 9 mg of compound 3. 
83% as determined by TLC (Al,O, ,  ether/hexane 1:l). 

Compound - 2 (7  mg, 23 pmoll i n  ether (0.5 m l )  

The mixture was quenched w i t h  100 pl o f  acetic acid, made 

The 

After addition of 5.2 mg (18 pmol) of the cold analogue 

The radiochemical p u r i t y  was 

N -  ( 2-Chl oro-12- 3H ]ethyl 1 -N-ethyl -2-bromobenzyl ami ne hydrochl ori  de (4). 
To a solution of compound 2 (9 mg. 31 pmol) in CH2C12 (0.5 ml),  20 g1 

(250 p o l )  of SOC1 was added. The reaction mixture was s t i r r ed  fo r  

24 h and evaporated t o  dryness. Two recrys ta l l iza t ions  from EtOH/ether 

afforded 7.8 mg (81%) of L3H]DSP 4 (4). 
105 mCi/mnol and the radiochemical purity was 90% determined by TLC 

(A1 203, ether/hexane 1:ll and scanning. 

The specific ac t iv i ty  was 
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