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SUMMARY 

The p repara t i on  o f  t he  t r i t i u m  l a b e l l e d  benzamides, S- [ 3 H 1-00-710 

3 and S- [ H I -az idosu lp r ide  i s  reported. The synthes is  i nvo l ves  enan- 

t i o s e l e c t i v e  p repara t i on  o f  t h e  p y r r o l i d i n y l  moiety, r e d u c t i v e  

t r i t i a t i o n  o f  an a l l y l i c  precursor  and convers ion o f  an amino, t o  

an az ido func t i on .  

Both l a b e l l e d  l igands are D2-dopaminergic antagonists, use fu l  i n  

b i n d i n g  experiments and t o  achieve cova len t  bonds a f t e r  l i g h t  

exposure a t  t he  recep to r  s i t e  l eve l .  

Key words : 00-710, Az idosulpr ide,  Benzamides. D2-dopaminergic antago- 

n i s t s  

INTRODUCTION 

The c e n t r a l  dopamine 0, and D2 recep to rs  are r e l a t i v e l y  w e l l  d e f i -  

ned pharmacological e n t i t i e s  ( 1  1. However, extens ive s tud ies  w i t h  va- 

r i o u s  antagonis ts  have shown some d iscrepancies f o r  t h e  D2 receptors, 
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specially in tentatives to correlate in vitro with behavioural datas 

( 2 ) .  According to these results some questions are arising about the 

homogeneity of the D2 receptors. At present, it is not clear if there 

are two subtypes for the D2 receptor or two distinct D2 and D4 

receptors ( 3 ) .  Selective ligands may contribute to a better identifica- 

tion of these entities. 

Among the usual neuroleptics, sulpiride-like compounds represent 

promising tools for such studies ( 4 ) .  Taking advantage of the polyfunc- 

tionnal nature of sulpiride, we performed various chemical modifica- 

tions on this compound in order to select new ligand candidates for 

radiolabelling (5). This paper describes the synthesis of a novel radio- 

labelled ligand - 1 and its photoactivable analog 2. The biochemical 

results obtained with these compounds are published elsewhere (6,7). 

We have shown earlier that N-methylation o f  the sulfamoyl group 

and replacement of the ethyl by a n-propyl group on the pyrrolidine 

nitrogen of sulpiride increased both in vitro and in vivo activities 

(4,5,7).  Hence, the tritiated compounds 1 and 2 were readily available 

from thelr N-ally1 precursors via catalytic tritiation. Furthermore, it 

is well known that only the S isomers of benzamides contribute signi- 

ficantly to their biological activity (8). Therefore, we decided to 

prepare the optically active pyrrolidinyl moiety, the usual amidifica- 

tion step yielding the benzamide enantiomers (see below). 

- - 

RESULTS AND DISCUSSION 

The S(-)-2-aminomethylpyrrolidine 6 was prepared starting from 

S-glutamic acid, with conservation of the absolute configuration of the 

asymetric carbon through the chemical transformations. 
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Catalytic reductive amination of S-glutamic acid in the presence 

of benzaldehyde and palladium black followed by cyclisation in 

aqueous medium, provided the S-(-1-pyrroglutamic acid 3 (9). This acid 
was esterified with diazomethane in ethyl ether to yield the methyl 

ester 4 which was converted to its amide 5 with methanolic ammonia. 

Lithium aluminium hydride reduction of the two amide functions of 5 
yielded 2-aminomethyl-N-benzyl pyrrolidine a with a satisfying overall 
yield. To ascertain that no racemisation occured during these steps, 

all reactions were performed with R and S glutamic acid. The datas for 

the non natural isomer are not shown (Scheme 1). 

e x  
6 - 

a : C6HSCH0,H2-W/C 10% ; b: H * . A  ; c :  CH2N2 : d: HeOH,NH3 : e: LIAlH,.THF. 

Condensation of the benzoic acids - 7 (10) and 8 (11) with the ami- 
ne 6 using the mixed anhydride method, afforded the amides 9 and - 10. 

Hydrogenolytic cleavage of the benzyl groups led to the adducts 11 and 
- 12 wich were alkylated to - 13 and - 14 with ally1 bromide under basic con- 

ditions. Catalytic tritiation of the double bonds of 13 and 14 gave 
rise to the radiolabelled compounds - 1 and IS ( 1 2 ) .  Using a Sandmeyer 

reaction, compound IS was converted in the labelled azidobenzamide 1. 
The HPLC recordings for the reaction mixture showed a complete conver- 

sion of compound 15 to azido 1. (Fig. 1). Purification of compound 2 was 
achieved by HPLC (see experimental part). The structure of 2 was 

clearly assigned by I R  and MS datas performed on the non radiolabelled 

analog - 17 obtained from coumpound & (13) (Scheme 2 ) .  
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a: Et3N.C1COOEt.d : D: H2-F'd/C 1OX ; C :  CH2~CH-CH2Br,Na2C03,KI,UeOH 

d: T2-Pd/C 1OX : c :  H 2 - W / C  1 0 1  : f:HCI,NaN02.NaN,. 

Scheme 11. 

3 3 The b i o l o g i c a l  assays performed w i t h  S - [  HI-DO-710 and S - [  H I - a z i -  

dosulpr ide have demonstrated several advantages over a l ready e x i s t i n g  

r a d i o l a b e l l e d  dopamine antagonis ts  p a r t i c u l a r l y  i n  b ind ing  experiments. 

Compounds 1 and 2 show h igh  s e l e c t i v i t y  f o r  t he  dopamine D - recep to r  

and low non-spec i f i c  f i x a t i o n .  
2 

.Figure 1 : P u r i f i c a t i o n  by HPLC 
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3 - o f  [ Hkazidosulpr ide - 2. 

The m ix tu re  obta ined a f t e r  d i a -  
z o t a t i o n  and a z i d a t i o n  o f  t h e  
amino precursor  (compound 15) 
was i n j e c t e d  i n  a UBondapak l 7  
column ( 2 5 0 ~ 4 . 6  mm) i n  aceton]! 
t r i l e  and 10 mM ammonium ace- 
t a t e  (pH 4.2)(25:75) a t  a f l o w  
r a t e  o f  1 ml/min. 0.3 min f r a c -  
t i o n s  were c o l l e c t e d  and assa- 
yed f o r  t r i t i u m  con ten t  
(0-0-01. I n  a s i m i l a r  exper i -  
ment, a m i x t u r e  o f  a z i d o s u l p r i -  
de and i t s  amino precursor  (com- 
pounds 15 and 17, 20 nmol. 
each) w a T i n j e c t e T a n d  absorban- 
ce a t  210 nm was recorded (-1. 
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Th is  l a s t  f e a t u r e  al lowed a p r e c i s e  autoradiographic  mapping o f  

t he  dopaminergic areas present  i n  t h e  r a t  b r a i n .  Pho toac t i va t i on  o f  

S - [  H I -az idosu lp r ide  a l lows covalent  l i n k i n g  t o  t h e  recep to r  p r o t e i n .  

The low r a t e  o f  non -spec i f i c  i n c o r p o r a t i o n  observed w i t h  t h i s  compound 

can probably  be accounted t o  the  f a c t  t ha t ,  i n  c o n t r a s t  t o  

[ '251]-N3-NAPS, another r e c e n t l y  described pho toac t i vab le  l i g a n d  (14) ,  

t he  az ido f u n c t i o n  i s  l oca ted  a t  p r o x i m i t y  o f  t he  chemical f u n c t i o n s  

i nvo l ved  i n  the  drug-receptor  i n te rac t i 0n .A  s i m i l a r  f i n d i n g  was obser- 

ved wi th [ l Z 5 I  1-azidoclebopride (15) .  An i l l u s t r a t i o n  o f  t he  u s e f u l -  

ness o f  S- [ H I -az idosu lp r ide  was t h e  c h a r a c t e r i z a t i o n  o f  O2 recep to rs  

i n  the  s t r i a tum,  the  a n t e r i o r  p i t u i t a r y  and the  o l f a c t o r y  bu lb  o f  t h e  

r a t  (7). 

3 

3 

EXPERIMENTAL PART 

Mater i  a1 and procedures 

M e l t i n g  p o i n t s  were taken on a K o f l e r  h o t  stage. 'H-NMR spect ra 

were performed on a UP-80 MHz inst rument  us ing te t ramethy l s i l ane  as 

i n t e r n a l  standard. NMR datas are repo r ted  f o r  f r e e  bases. IR spec t ra  

were obtained w i t h  a PYE-UNICAM SP3-300s apparatus. The o p t i c a l  r o t a -  

t i o n s  were taken on a po la r ime te r  PERKIN-ELMER 241 MC. Compounds were 

analysed f o r  C, H, N and gave r e s u l t s  w i t h i n  t0.4 % o f  t h e  t h e o r e t i c a l  

values. 

S-N-BenzyZ-5-0~0-2-pyri*olidl:ne carboxylic acid 3 
Benzaldehyde (16.8 m l ,  0.245 mo l l ,  d i sso l ved  i n  methanol (160 

ml) ,  was added dropwise t o  an ice-cooled s o l u t i o n  o f  L-g lu tamic a c i d  

(30 g. 0.204 m o l l  i n  a sodium hydroxyde s o l u t i o n  ( l M ,  410 m l ) .  A f t e r  

s t i r r i n g  f o r  12 h, t he  m ix tu re  was hydrogenated ( 3  g o f  Pd/C, 10 % ; 

3.5 atm) f o r  24 h. A f t e r  f i l t r a t i o n  o f  t h e  c a t a l y s t ,  t h e  remaining so lu -  

t i o n  was concentrated i n  vacuo t o  remove most o f  the methanol. Adjus- 

t i n g  t h e  aqueous s o l u t i o n  c a r e f u l l y  t o  pH 3.5 ( 4  M, aqueous HC1) y i e l -  

ded a wh i te  s o l i d  (N-benzyl g lu tamic a c i d ) .  Th is  s o l i d  was taken up i n  

water (500 m l ) ,  the m ix tu re  was adjusted a t  pH 2.5 ( 4  M, aqueous HCl) 
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and heated at reflux during 12 h. The chilled aqueous solution was 

extracted with ethyl acetate (2 x 300 ml), the organic layer was washed 

(satured brine), dried (Na2S04) and evaporated in vacuo to yield an 

oil, identified as acid 3, which crystallized in hexane : m.p. 94°C 

(hexane/ethyl acetate) (13.4 g ; 36 % )  (Found : C, 65.49 ; H, 5.94 ; N, 

6.53. C12H13N02 requires : C,65.74 ; H,5.97 ; N,6.39 % ) .  6(CDC13) 

9.80(1H, s, COOK) ; 7.25(5H, br s ,  Ar H), 5.15(1H, d, J 16 Hz, 

CH H -Ar), 4.25-3.85(2H, m, CHCOOH, C H A - A r )  ; 3.75-2.10(4H, m, pyr- 

rolidinyl 1 )  ; [.I2' + 54.9" (c 2, MeOHI. 
ArB = a =  

546 

S-N-Bern yl-S-oxo-2-pyrt~o tidine-caiiboxymet hy  2 es t e r  

An etheral solution of diazomethane (prepared from nitrosomethy- 

lurea (12 g )  and potassium hydroxyde (50 % aqueous solutipn, 60 ml)) 

was added fractionwise to an ice-cooled solution of compound 2 (6 g, 
0.027 moll in dry ether (150 ml), until the coloration remained yellow. 

The solvent was concentrated in vacuo to yield an oil identified as 

ester - 4 (6 g, 95 % ) ,  b.p. 151"C/0.4 nun, 6(CDC13) 7.5-7.25(5H, m, ArH), - 
5,05(1H, d, J 14 Hz, CH H -At-), 4.25-3.90(2H, m, CKCOOMe, CHA-A'), -Lk I- 

- 
3.6(3H, s ,  COOCti3)), 2.90-2.05(4H, m, pyrrolidinyl 5) .  

S-N-Benzy2-5-0~0-2-pyrroZidine ccu.boxmide 5 
The methyl ester - 4 (9.5 g, 0.04 moll was dissolved in methanol 

(500 ml) saturated with gazeous ammonia. The mixture was left for 24 h 

at room temperature. Evaporation in vacuo of the solvent gave the amide 

- 5 as needles (8.07 g, 90 %),  m.p. 180°C (hexane/ethyl acetate). 

6(CDC13), 7.50-7.25(5H, m, Ary), 4.90(1H, d, J 15 Hz, CH H -Ar), 

4.1-3.3(4H, m, CHCONH2, CH H -At-), 

rapo  + 140" (c 2, MeOH). 

d l  - 
2.85-2.05(4H, m, pyrrolidinyl HI, A-SS - 

546 

S-2-AmCnomet hy  t -N-benz y 1-p yrro I idine S 
The amide compound 2 (3.3 9,  0.015 moll was added portionwise to 

a slurry of lithium-aluminium hydride (LAHI (3.5 g, 0.09 moll in 
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tetrahydrofuran (300 ml , sodium dry). After complete addition, the mix- 
ture was chilled and the excess of LAH was destroyed caustiously (6.7 

ml of H20 in 50 ml of THF). The inorganic material was filtered off and 

carefully washed with ethyl ether. After evaporation in vacuo of the 

combined organic layers, the oily residue was distilled using a short- 

path column, to yield the amine 6 (2.4 g, 84 % ) ,  b.p. 9O0C/O.2 mm, 

6(CDC13) 7.45-7.15(5HY m y  ArH), 3.90(1HY d, J 14 Hz. CH H 1, 3.25 (lH, 

d, - J 14.5 Hz, C H A ,  3.05-1.15(10H, pyrrolidinyl H, CHJ" and CH2NH2 

exch. with D20), Ep - 130" (c 1, MeOH). 
546 

- 

ALi - 

S-4-Amino-N- [ (7 -benz y l-2-p y r r o  I id iny  1 )  m e t h y l  ]-2-methoxy-5-N I- (met hy 1- 

sulfwnoyl)-benzamide, hy&*ochloride 9 
Compound - 7 (5.2 g, 0.02 moll was dissolved in acetone (15 ml). 

Triethylamine (2.42 g, 0.024 moll was added followed by a portionwise 

addition of ethyl chloroformate (2.28 g, 0.021 moll at -15°C. After 15 

min compound a (3.99 g, 0.021 mol) in acetone (15 ml) was slowly added 

to the mixture. After 2 h at room temperature the solvent was evapora- 

ted in vacuo and the residue taken up i n  H20 (100 ml). Extraction with 

ethyl acetate ( 2  x 75 ml) and aqueous acid base work up (3 M y  HC1 ; 10 

% aq. K2C03) gave after evaporation in vacuo an oily residue, which 

after careful acidification (pH 3 ; 3N HCl) yielded the benzamide 9 as 
hydrochloride (5.33 g, 62 X )  m.p. 187°C (from water)(Found C, 52.83 ; 

H, 6.32 ; N, 11.39. Cl2HZ9N4O4SC1 requires C, 52.77 ; H, 6.32 ; N, 

11.721, R (Et20/MeOH/Triethylamine : 18/1/1) 0.40, a(DMS0) 8.4-7.2(9HY 

m y  Arl, S02NK CO-NH), - 6.7(2H, m y  NH2), 4.0(3HY OCH3), 3.6(2H, m, 

Ct&-Ar), 3.4(5H, m, CH2NH, pyrrolidinyl HI, 2.4(3H, m, Cfi3NH), 2.3- 

1.8(4H, m y  pyrrolidinyl HI.  [.I2' - 30" (c 2, MeOH). 

-r 

546 

S-N- [ (1 -benz y 1-2-pyrro lidiny I )  -me t h  y I ]-2-me thoxy-5-N I-  (met hy lsulf amoy 1 )  - 
benzamide, hydrochloride lo 

The same procedure was followed as for the preparation of com- 

pound 2, starting from the acid 8 (11) and amine a. Yield 66 %, m.p. 
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172°C (from IPrOH/Et20)(Found C, 54.79 ; H, 6.32 ; N, 8.86 

C H N 0 SC1 requires C, 54.47 ; H, 6.31 ; N, 9.071, R (MeOH/NH40H : 
21 28 3 4 -F, 
95/5), 0.65, 6(DMSO) 8.15-7.25(10H, m, ArH, - S02NH, CONH), - 4.1(3H, s, 

O W 3 ) ,  3.7(2H, m, C%-Ar), 3.3(5H, m, CONHC3, pyrrolidinyl H), 
2.55(3H, m, CH3NH) 2.95-1.95(4H, m, pyrrolidinyl 11, [ a ]  2o -2.60" (c 

2, MeOH). 
546 

S-4-Amino-Z-me t hoxy-5-N '-(met h y lsulfamoy 1 l -N [ (2-p  y m o  t id iny  tl  -me thy1 ] 

benzamide, hy&aochloi-ide 

A solution of compound 9 (0.8 g, 1.88 mmol) in methanol (50 ml) 

and acetic acid (5 ml) was hydrogenated in a Parr bottle with 10 % Pd/C 

(0.2 g )  at 60 psi 

85 % ) .  m.p. 212°C 

0.10, 6(DMSO) 9.3 

ArH), - 6.60(2H. m, 

m, CONH-C%, pyrr 
- 

2o 
546 

+ 1 1 "  (c 2, MeOH). - H), [ a ]  

for 7 h. Filtration and evaporation gave 11 (10.6 g. 

(from ethyl ether/isopropanol 1, R (MeOH/NH4 : 99/11 

(lH, br s, CON!), 8.9(1H, m, S02NE), 8.3-7.15(2H, m, 

NH2), 4.15(1H, m, NH), - 3.95(3H, s, OCH3), 3.7-2.6(5H1 

- H), 2.35(3H, m, Ctt3NH), 2.2-1.6(4H, m, pyrrolidinyl 

5 

5'-2 -Met hoxy-5 -N '-(met hy Isu I f am0 y I )  -N [ I 2-py1~0 1 id iny  I I -met hy 2 1-benzami- 

de,  hydrochtoiaide 12 
The same procedure was followed as for the preparation of com- 

pound 11. Yield 50 X, m.p. 200°C (isopropanol) R (MeOH/NH40H : 95/51 

0.25, a(DMS0)  9.4-9.2(1H, m, CONK), 8.9-8.6(1H, m, S02NK), 8.3- 

7.15(3H, m, ArH), - 4.15(1H, m, NH), 3.95(3H, s, OCH3), 3.7-2.6(5H, m, 

CONHCK2, pyrrolidinyl H), 2.35(3H, m, Ct13NH), 2.2-1.6(4H, m, pyrrolidi- 

nyl H I .  

-f, 

S-N- [ ( 1  -A Z Z y I-2-pyrz-0 2 i d i n  y 1 I -me t h y l1-4-amino-2-met hoxy-5-N I -  ( m e t  h y Isu I -  

famoyll -benzamide 2 

To a solution of - 1 1  (0.60 g, 1.58 mmol) in absolute methanol (30 

ml) was added sodium carbonate (0.375 g,  3.16 mmol), potassium iodide 

(0.2 g, 1.58 mmol) and ally1 bromide (0.23 g, 1.89 mnol). The mixture 
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was r e f l u x e d  under argon and then concentrated i n  vacuo. Water was ad- 

ded and t h e  e x t r a c t i o n  performed w i t h  dichloromethane. The e x t r a c t  was 

washed w i t h  b r i ne ,  d r i e d  (Na2S04) and evaporated t o  g i v e  13 (0.49 g, 82 

X ) ,  m.p. 150°C ( f rom Et20/isoPrOH) ( found : C, 50.87 ; H, 6.75 ; 

N,13.69. Cl7HZ6N4O4S r e q u i r e s  C, 50.98 ; H, 7.05 ; N, 13.691, R (MeOH/ 

NH40H : 24/11 0.75, a(CDC13) 8.9-7.2(4H, m, Ar!, S02NH, CONK), 6.60 

(ZH, m, Ntlz), 5.8-5.3(3H, m, C%-C!=CHz), 4.1(3H. s, OCH3), 3.80-3.10 

(7H, m), 2.4(3H, m, Cli3NH), 2.2-1.9(4H, m, p y r r o l i d i n y l  H), 

-L 

[a]"  - 56.1" ( c  2 ,  MeOH). 
546 

5-N [ (I -A 2 2  y 2-2-p YITO l i d i n  y 2 )  l n e t h  y 2 ] -2-me thoxy-5-N I -  (met hy Zsulf m o y  2 I - 
benzamide, hyck-ochtoride 14 

The same procedure was fo l l owed  as f o r  t h e  p repara t i on  o f  com- 

pound 13. Y i e l d  55 %, m.p. 162°C ( f rom isopropanol /Et20) ,  R (MeOH) 

0.45, a(DMS0) 9.2-8.9(2H, m, CON!, NHS02). 8.2-7.3(3H, m, ArH), 
6.1-5.2(3H, m, CH =CH-), 4.1(3H. s, OCH3), 3.9-3.3(1H, m, C O N H C 3 ,  

N-CH -CH=, p y r r o l i d i n y l  - H) ,  2.5(3H, m, CI13NH), 2.4-1.9(4H, m, p y r r o l i d i -  

-L 

- 2 -  

-2 
n y l  H), [ a ] "  - 8.1" ( C  2 ,  MeOH). 

546 
- 

3 S-2-Me t hoxy-5-N '-(met hy Zsutfamoy 2 )  -N-[  ( W H-2 ' , 3  '-pr-op y 2 I -2-p y w o t i d i -  

nl/ l)-methyZ] -benzmide ,  hydroch2oride 1. 
Compound fi (2.15 mg, 5.03 ,mol) was d i sso l ved  i n  pure methanol 

(1  m l )  and t h e  s o l u t i o n  was f rozen  ( l i q u i d e  n i t rogen) .  The c a t a l y s t  was 

d ispersed on t h e  sur face and the  f l a s k  was connected t o  an automatic 

gaz mani fo ld .  When the vacuum reached Torr ,  t r i t i u m  gaz (70-80 

Cur ies)  was in t roduced and compressed t o  o b t a i n  a pressure o f  1.4 Bar. 

The m i x t u r e  was s t i r r e d  a t  room temperature f o r  3 h. Pal lad ium ox ide 

was removed by f i l t r a t i o n  over M i l l e x  FG and l a b i l e  t r i t i u m  was removed 

i n  vacuo w i t h  pure methanol (120 m l ) .  

TLC ana lys i s  o f  t he  r e a c t i o n  (Si02:  MeOH/NH40H : 99/11 revea ls  a major 

peak commigrating w i t h  t h e  non r a d i o a c t i v e  compound. Using a prepara- 

t i v e  TLC, 1 was p u r i f i e d  (Si02 : MeOH/NHqOH : 99/11, Q u a n t i t a t i v e  and 
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comparative es t ima t ion  (U.V.  spect ra)  i n d i c a t e s  a s p e c i f i c  r a d i o a c t i -  

v i t y  around 50 Ci/mnol).  A f t e r  several mounths o f  s torage i n  l i q u i d  n i -  

trogen, S - [  HI-DO-710 r e t a i n e d  both i t s  chemical and b i o l o g i c a l  proper-  

t i e s .  

3 

3 S-4-Amino-2-me t hoxy-5 -N I- (met hy lsul f  am0 y 1) -N- [ (1 - I H-2 I ,  3 '-pi'opyl I -2- 

p yi*ito 1 idiny 2 I -met hy I 1-benzamide 

Exac t l y  t he  same procedure was fo l l owed  as f o r  t h e  p repara t i on  o f  

compound 1. The l a b e l l e d  compound was p u r i f i e d  by TLC (Si02 : MeOH/ 

NH40H : 99/1, $ 0.40) and s tored i n  MeOH i n  l i q u i d  n i t rogen .  The 

s p e c i f i c  r a d i o a c t i v i t y  was around 38 Ci/mmol. 
- 

S-4-Amino-2-me t hoxy-5-N I- (met hy lsulf  am0 y 1) -N- [ (1 -pi'opy 1-2-pyiiro 1 idi- 

nyll-methy21 -benzamide 

A s o l u t i o n  o f  compound 13 (100 mg, 0.26 mmol) i n  methanol (30 ml) 

was hydrogenated i n  a Par r  b o t t l e  w i t h  10 % Pd/C (0.03 g )  a t  60 p s i  f o r  

10 h. F i l t r a t i o n  and evaporat ion o f  t he  so l ven t  gave 16 (90 mg, 90 %) .  

m.p. 138°C ( f rom isopropanol )  (Found : C, 53.07 ; H, 7.33 ; N, 14.52. 

C17H28N404S requ i res  C, 53.10 ; H, 7.34 ; N, 14.571, (MeOH/NH40H : 

95/51 0.68, d(DMS0) 8.9-7.2(4HY m y  A r l j ,  -NHS02, -CONHI ,  - 6.4(2H, m y  

NH2), 4.1(3H, s ,  OCH3), 3.8-2.9(7HY m y  C O N H C 3 ,  -CS-CH2CH3, p y r r o l i -  

d i n y l  H), 2.45(3H, m, Clj3NH), 2.2-l.5(6Hy m, C H 2 - C 3 - C H 3 ,  p y r r o l i d i n y l  

R 
-F, 

- H), 1.1(3H, t, J 8 Hz, CH2-CH2-Ctj3). 

S-4 -Az ido-2 -me t hoxy-5 -N I- (met hy l su  lf am0 y 1) -N- [ (1 -propy 1-2-pyi~o lidin y 1 I 

methyl]-benzamide 

To a s o l u t i o n  o f  16 (50 mg, 0.12 mmol) i n  3N HC1 (5 m l )  was added 

a t  O"C, sodium n i t r i t e  (16 mg, 0.24 mmol) d i sso l ved  i n  H20 ( 1  m l ) .  The 

m ix tu re  was s t i r r e d  a t  0°C f o r  1 h. Sodium az ide (17 mg, 0.258 mnol) i n  

water ( 1  m l )  was then added. A f t e r  s t i r r i n g  ( 1  h a t  0°C) aqueous 

ammonia was added u n t i l  pH became a l c a l i n e .  The m ix tu re  was then concen- 

t r a t e d  i n  vacuo and t h e  res idue taken up w i t h  water and dichlorometha- 
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ne. The organic  e x t r a c t  was washed (sa tu ra ted  b r i n e ) ,  d r i e d  (Na2S04) 

and concentrated t o  y i e l d  (MeOH/NH40H : 

99/11 0.60 

(30 mg, 62 % )  m.p. 174”C, R -I- 
(CHC13) 2130 (N3), m/z 410 (20 %, !’). 

3 S-4-Az ido-2-met hoxg-5-N ‘-(met hy Zsu Zfamoy 2 )  -N- [ (1 ( H-2 I ,  3 ‘ - p ~ o p  y2) - 2 - p y ~  

z.oZidingZl methyl]-benzamide 2 
A s o l u t i o n  o f  compound IS ( 1  m C i ,  26 nmol) was evaporated 2 

vacuo t o  dryness and d i sso l ved  i n  20 p 1  6N a c e t i c  acid. Sodium n i t r i t e  

(720 nmol i n  1 p 1  H20) was added. A f t e r  30 min a t  room temperature, 

sodium az ide (770 nmol i n  1 p1 H20) was added. The r e a c t i o n  was stopped 

by a d d i t i o n  o f  8 p 1  concentrated ammonia. Compound 2 was p u r i f i e d  by 

HPLC us ing a pBondapak C18 column. The peak o f  r a d i o a c t i v i t y  I s  

coeluted w i t h  compound - 17 i n  10.0 min, whereas compound IS i s  e l u t e d  

i n  7.9 min (F ig .  11. 
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