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SuJmYiY 
The t i t l e  compoiind (5) was synt l ies ised by a 7 - s t ep  sequence. 4-Amino-2- 

hydroxy-[ carhoriy1-14C]benzoic a c i d  (1) was s e l e c t i v e l y  methylated t o  provide t h e  

e t h e r  e s t e r  2, which was smoothly c h l o r i n a t e d  i n  a c e t i c  ac id  to g ive  2 .  The e s t e r  

was hydrolyzed wi th  nqucous potassium hydroxide t o  the amino a c i d  4 .  T h i s  r eac t ed  

r e a d i l y ,  as a mixed anhydride,  with d i e t l i y l a m i n o e t l i y l a m i n e ,  y ie ld ing  1 14C] - 

metoclopramide (I). Sodium ethanethio1at .e  i n  dimethylformamide cleaved t h e  

methoxy group c l e a n l y  to the  phenol (6) ;  t h i s  m a t e r t a l  w a s  not i s o l a t e d  bu t  was 

condensed i n  s i t u  with R-chloro-2-htitanonc, y i e l d i n g  1. Formation of t h e  s a l t  

w i th  concen t r a t ed  hydrochlor ide a c i d  in ace.l.one provided t h e  t i t l e  compound ( B ) ,  
having a rsdiocliemical p u r i t y  of  95 .62  and a s p e c i f i c  a c t i v i t y  of 29.8 pCi/mg. 

!Lev Wor ds: A n t  i eme t i c , a n t  t 11 n u s  F! a n t , 4 - amino - 5 - ch 1 o ro - N  - [ 2 - 
d i e t h y  l am i n o )  e t h y  1 ] - 2  - [ ( h u t a n - 2 - o n - 3 - y l ) o x y  1 - [  c a r h o n y l  -14C] b e n z a m i d e  

hydroch lo r ide ,  batanopride.  

JNTRODUCTION 
During an ex tens ive  s y n t h e t i c  program i n  t h e  an t  i e m p t  ic a rea ,  4-amiiio-5- 

chloro-N- [ 2-diethy1 amino)ethy 1 1 -2-(  bittan-2-0ri-R-yl )oxyl b~tiznmide hydrochlor ide 

(ba t anopr ide )  was  prepared i i i  ou r  I n h o r n t o r i e s ] .  This  compound was found to  

prevent  t h e  prolonged arid s r o c r e  i in i i sna  and empsis n s s o c j a t e d  with the  c l i n i c a l  

admin i s t r a t  ion of a n t i n e o p l a s t i c  agen t s2 .  

Thoroughly prof  i l  itig the metilbol i c  f a t e  o f  t h i s  compound required p repa ra t ion  

of 14C-label led m a t e r i a l .  Flncement o f  t h e  1abe.1 was d e s i r e d  i n  the carbonyl 

group, s i n c e  t h i s  p o s i t i o n  was consit lnred u n l i k e l y  t o  he l o s t  tliroiigli metabol ic  

a c t i v i t y .  The s y n t h e t i c  roiite is oii t l  i n 4  i n  7chrme I .  

- DISCUSSION 
4-Amino-2-hydroxy-[ carhot iyl-14C]h~iiaoic  a c i d  (11, purchased from Amersham 

3 Corporat ion,  was converted t o  the  e t h e r  e s t e r  2 a s  had been previously desc r ibed  . 
Careful  c o n t r o l  of t he  r eac t ion  temperature  and prompt isolat . ion of t he  product 

was r equ i r ed  to avoid cotitaminat ion by N-metliylatt?d compoiintls. 

no t  on ly  lowered t h e  y i e l d  but made p u r i f i c a t i o n  more d i f f i c u l t .  

These byproducts  
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Chlorination of the ocetnmide of 2 (formcd in s&j) proceeded smoothly. as 

d j d  alkalliie hydrolysis o f  1 to the amino ncfd 4 .  The nmino acld was converted 

to the diethylaminoethyl amide I via a mjxed anliydridp; thc low reactivity of the 
&-amino group made Jts protection iinnecnssnry. l'hr vielrl o f  5 exceeded that. 
calculated and was prohnbly d i i ~  to somr! stlica since piiri.ficatton wns achj.eved by 

chromatography iising 30% methanol in dich1oromet.hnnP. Thjs did not affect results 

since large excesses of reagents were used in subseqii~iit reactions. 

It was found that, with appropriate protwtion from moisture and oxygen, 

sodium ethanethiolate coiild be stored as a stock solution in dimethylformamide for 

several weeks. This reagent readily di.sp1ac.c-d substitilted phenoxide from 5 
providing the sodium salt of t.he phenol 6 .  Becaiire of the small quantity 

available the phenol was not isolated hilt reacted jg si&. Despite use of excess 

3-chloro-2-biitanone, uiireacterl phenol wns sti.11 present. Separation of 6 and 2 
was achieved by chromatography. Use of silica gel presetorated with ammonia was 

necessary to prevent cleavage of the ether l i n k a g e .  Treatment of the free base 

1 in acetone with concentrated hydrochloric acid provided the desired product 8 ,  

the hydrochloride hydrate. The radiochemicnl purity of 8 was 9.5.68 and the 
specific activity, 29.8 vCi/mg. 

~ I t l E N M ~  

NMR spectra were obtained on a Bruker 360 M1z instriiment. Chemical shifts were 

referenced internally to the solvent. Radionctivtty I ias  measured by a Beckmann 

LS9000 liquid scintillator. Radiochemical piirit.y was determined by HPLC. 

m h  Performance Liouid Chroma tonr aDhv (J&Cl- 1 n s t r iimpn t: a t ion : Ilew 1 ett Packa rd 
model 1084 or model 1081 liquid chromntograph with aiite+nmpler, UV detector, and 
HP1084 microprocessor. Method: Column, Boiidapnck C18, 3.9 mm I D  x 30 cm 
(Waters); mohile phase, 5 x sodliim 1-octano sulfonate in acetonitri1e:water 

3:7 adjusted to pll 2.7 with glacial acetic acid; Flow r a t e *  1 . 5  ml/mi.n; detector, 

280 nm. 
aDhv CTLC) -Plates: Silica gel, 2.50 p Glll ,F (Analtech). 

Method: Mobile phase, n s  indicated; visiinljzotion. 254 iim IIV. A11 products gave 
TLC zones identical to those of aiithentic, 11111rihel led reference compoiinds. 

Flash C hromatonraphy -Column, 41 mm or 18 mm I D .  as ind+.cated. Method: Stati.onary 
phase, 32-63 p silica gel ( I C N ) ;  peckJiig depth. 15  cm; mohile phase, as indicated; 

pressure, 5-7 psig; flow rate. maximiim (eluent level drop of at lenst 5 cm/ml.n 

above column bed.) 
Methyl 4-acstamido-5-cliloro-2 -me thoxy- [ carlioiiy 1 - 14C] I?enzoate. (3) Me thy1 4- 

amino-2-methoxy-[ carbonyl- 14C]benzoate (2) was prapnrpd as previously described3 

from h-amino-2-hydroxy-[ carbonyl-14C]berizoic acid (Amersham Corporation, diluted 

with non-radiolohelled 1 to a specific activjty of 12.8 mCi/mmol). 

To a magnetically stirred suspension of mnthyl 4-nmino-2-methoxy-[ carbonyl- 
14C]benzoate (126.3 mg. 0.697 mmole) ( 2 )  1.n glaclal acetic acid (4 ml) was added 
via syringe acetic anhydride (75.6 pl, R1.7 mg, O . R O  mmole). After a few minutes 

a solution was obtained. The reaction mixture was t h m  stirred and heated in a 
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ba th  a t  40-50’ f o r  20 minutes.  

The r eac t ion  mixture  was cooled to 20’ a n d  a 0 . 7 0  /j so l i l t i on  of c h l o r i n e ( g )  

(1 .25 m l ,  0.87 mmole) tn  g l a c i a l  a c e t i c  ncid w n s  added.  keeping the p i p e t  t i p  

beneath t h e  su r face  of t h e  s t i r r e d  I iq i i i d .  Therc! was n s l igh t .  exotlierm (22’); t h e  

r e a c t i o n  mixture was s t i r r e d  a t  ambient t ~ m p c I a t i ~ r e  for 20 minutes .  

The sol t i t ion was then poiired i n t o  I0  t i m r s  its volume of water (50  ml ) .  A 

s o l i d  s lowly sepa ra t ed .  After 1 hour t h e  mixtlire was f i l t e r e d  t o  g ive  t h e  t i t l e  

compound (62 .4  mg) as a l i g h t  yel low sol id. ‘1I.C (dic.hloromothane:metliaiio1 99: 1)  

showed a s i n g l e  zone of Bf 0 . 4 .  

The combined mother l i q u o r  and washings wcre e x t r a c t e d  w i t h  t h ree  p o r t i o n s  

of dichloromethane and t h e  e x t r a c t s  were d r i e d  over  anhydroris magnesium s u l f a t e .  

The s o l v e n t  was removed under reduced p r r s s i i r e  and t h o  r e s idue  was p u r i f i e d  by 

f l a s h  chromatography (column, 41 mm I D ;  mobi le phase dichloromethane:methaiio1 

98 :2 ) .  F rac t ions  r i c h  i n  product  were combined. evaporated,  end p u r i f i e d  on t h e  

same coliimn (mobile phase di.chloromethnne:methnnol  9 9 :  1 ) .  Evaporation of 

a p p r o p r t a t e  f r ac t lo i i s  gave a d d i t i o n a l  piire prwli ict  ( 6 2 . 6 )  mg). The t o t a l  y i e l d  

was 125 mg (70%). 

4-Amino-5-ch loro-2-methoxy-1 cai-bony1 - “‘C: 1 Iwnznir. ac i d .  (4) 

A mixture of methyl 4-amino-5-cliloro-2-motlioxy-[ r . a r b o i ~ y l - ~ ~ C ) h e n z o a t e  (I25 

mg, 0.485 mmole) ( J ) ,  95% e thano l  ( 2 . 5  m l ) .  wnter ( 3 . 4  ml) and 40% ( v / w )  aqueous 

sodium hydroxide so l l i t i on  ( 0 . 3 4  m l ,  4 . 8 5  m m o t o s )  6 4 s  stirred and heated under 

r e f l u x  for 2 hours.  

The c l e a r  yellow s o l u t i o n  was d i l i t t e d  wit.h wnter ( 1 5  ml). Slowly and with 

good mixing 1.h hydroch lo r i c  a c i d  ( 3 . 4 6  m l ,  4 . 8 8  nimnles) was added..  g iv ing  an 

approximate pll of 2 .  The s o l i d  which s e p a r a t e d  was f i l t c r e d ,  washed wel l  w i th  

water  and d r l e d .  The t f t l e  compound ( R 2 . 3  mg.  80% y i e l d )  was obtained as  a 

g ray t sh  s o l i d  which showed a s i i i g l c  zone o f  0.7 on TIC 

(dichlorometliane: methanol 9: 1 ) .  

L -Amino-S -ch I oro-2-mrl hoxv-N- I 2 -( d i r t h v  I am i nol ~ l l i v  I I -I c n r h ~ ~ ~ l -  14C]-- . (5) 

To a s t i r r e d  s o l u t i o n  of ~.-amino-5-cli\oro-2-metlioxy-[carbonyI-14C)benzoic 

ac id  ( 8 2 . 3  mg, 0.408 mmole) i n  dry t.ntraliydrofitran ( 7  m l )  was added, dropwise by 

sy r inge  through a rubber septlim, t r i c t h y l n m i n r  ( 6 3  M I ,  45.5 mg, 0.449 mmole). A 

s l i g h t  exotherm occur red ;  t h e  r e a c t i o n  mixture  was s t i r r e d  f o r  15 minutes a t  

ambient temperature .  

( [  14C-metocloprnmide). 

The r eac t ion  mixture  was cooled in an  ice-water  bath and i sobu ty l  

chloroformate (58 p l ,  6 1 . 3  mg, 0.449 mmole) w n s  sdded dropwise by s y r i n g e  t o  the 

s t i . r r e d  suspension.  There was a s l i g h t  cxotherm and some a d d i t i o n a l  s o l i d  

sepa ra t ed ;  s t i r r i n g  w i t h  coo l ing  was cotitintied for 1 hottr. N.N-Diethyl- 

ethylenediomine ( 5 7  p1. 47.4 mg., 0.40R mmole) w a s  then adcfcd slowly dropwise by 

sy r inge .  The mixture W R S  s t i r r e d  w i t h  cooling for 1 hoiir and then a t  ambient 

temperature for 18 hours .  

TLC (dichloromet1iane:mnthanol 7 :  3) showed product (Ef 0.2) and a small  amount 
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of starting acid (Bf 0 . 8 ) .  T l i ~  mixture wns filtered nnd the solids washed with 

tetrahydrofuren. The comblnrd filtrate and wnshlngs were rvaporated to gi\.e n 

solid. 

The crude material was purified by flnsh chromatography (column ID 18 m, 

mobile phase dich1oromethnne:methanol 7:3) flnd appropriate fractions sere 

evaporated to g i v e  pure product. I.ess piire rractions were combined. evaporated, 

and purified to give additional pure mnlerinl. The tJtle compoond W E S  obtained 

as 143.6 mg (calculoted. 1 2 2 . 3  m e )  of colorlpas solid, which l J p I  TLC gnve n 

single zone of Bf 0 . 2 .  

~-Am~no-5-chloro-N-[2-diethyl~mtno~rtlryI]-2-~~ht1tnn-2-on-3-yl)-oxyJ-[carbony1- 

14C]benzemide hydrochloride. 'p) 
A .  & dium e t h w l a t e  so lutio11. 

A stirred suspenslon o f  60% sodiiim hy~lridr/niiiiernl oil ( 2 . 0  g, 50.1 m o l e )  

in dry dime.thylformnmide ( 4 0  m l )  wns cnoled in an ice-water beLh and a soluiion 

of ethanethiol (3.71 m l ,  3.13 g. 50. 1 mmoln) i n  dry dimnlhylformamide (9 ml), was 

added slowly dropwise, keeplng the LrmpprflLure below 10'. Vigorous bubbling 

occurred. After nddltion was complete. the renctlon mixture was s t i r r ~ d  with 

cooling for 10 minutcs and then nt nmbient trmperatitre for 15 minrrte.s. Gas 

evolution had ceased glving R c l e a r ,  greenish solution. The volilme o f  solutlon 

Was 54.7 m l ,  calculnted to be 0.92 H iir sodiiim PLhancthiolaLe. 

R .  - _  5 chloro - -  2 I i v i w  - N - 12 -< I i I - .  11-vl- " . - .  I+,- I-. . 
( 6 )  - 
To a mngneticnl ly s l  irrnd soli i t . inn o f  4-amirio-S-clilor~-2-mnthoxy-N[2- 

dietl~ylnmiiio)etliyi~-cnrl~nrryI-~~C~benxnmlrlr (143.5 mg. 0.479 mmnlr) ( 5 )  in dry 

dlmethylformnmlde ( 2  ml) wns nddcd by syringe Lhroitgti n rtlbhPr sr.ptiim, 0.92 y 
ethanethiolate so1iit.ir-m (2.45 ml, 2 . 2 4  mmolns) in djm~t.liylformamide. The re8cLion 

mixture was stirred mid healed in 8n oil bn1.h nl: 100-lOSo for 2 hours. lleating 

W 8 S  then discoiiLinltnt1, nnd the reactiori mlxtitrp flllowpd l o  cool for 4.5 hotirs. 

TLC(dich1oromcthnne:metliniiol:conc. N1(4011 90:9. 7:0. 7 1  i t idlcnted the renctjon to be 

complete. A freshly developed 

TLC plate. shnwed 6 Lo linve a chnrectnriRtic bright hl i l r  fliiorescence at 254 nm. 

which lind faded after 2 4  hours. 'Tlic. s L n r l . l n g  inntri-in1 5 slrowed n zone O F  Bf 0.6 
in thjs system. 

C . 

lhe title compound shnwnd a sl.ng1r zoiin of ef 0.4. 

4 -Amino - 5 -ch 1 oro-N-12 - ( d i etliy 1 am i tiole 1 . 1 1 ~  1 I - 2 - hiilnti - 2 -mi - 3-y 1 )oxy ] - [ C R  rhony 1 - 
14C]benxnml.de. - (7) 

To the stirred reaction mixture from st.rp R was ndrlrd by syringe, 8t 40'. 3-  

chloro-2-butanone (0.23 m l .  241 mg, 2 . 2 4  mmolcs). A solid separntad immediately. 

The reaction mixtiire wns then stirred fo r  10 lioiirs nt 105-110° and than stored at 

ambi.ent temperature for 10 hours. TLC (snmt- ns 6 )  shuwpd prodiict (Ef 0 . 6 4 )  with 

some unchanged 4 .  
The reaction mixtiirc was evaporated LO g i w  a pnstn. lhls wns purified by 

flash chromotography (column, 1R mm; mobllc pliasr, r i i ~ . h ~ o ~ - o m r L ~ i a n r ? : m r t ~ i a n o ~ : c o n c .  

N1l4011 90:9.7:0.3). Rrfore plncirrg LhP criirlr mnlrrinl mi the coliiniii, mobile pl inse  
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was run through until ammonia nppearrd in Lhn r l i i f l tr .  Appropriate fractions were 

combined and evaporated to give 6 0 . 7  mp, of tlip t i t . l e  compound (36% yield from 5) 
as a dark resin. 
D. 4-Amino-5 -ch loro-N- [ 2- ( d  iethylami nn)o thy 1 1 -2 -  [ hiitnn-2-on -3-y l )oxy ] - [ ctlrbony 1 - 

14Clbenzamide hvdrochlor ide. (R) 

To the purllied hese ( 2 )  from s t e p  C ( 6 0 . 7  mg. 0.17 mmole), was added a 

solution of concentrated hydrochloric acid in ncr tonn ,  ( 2 9 1  111. 0.171 mmnle) 

containing 50  pl of concentrated hydrochloric acid aol i i l : ion/ml  acetone solution. 

The mixture was agitated thoroughly. An oi 1 spparated, which crystallized npon 

seeding with authentic: ( 8 )  (non-radiolal)rlled). 

The mixLure was allowed to crystallixe for 2 hours. The solvent was 

evaporated in a strenm of nitrogen and the rrsidllc? was d r j e d  under vacuum to gjve 

the title compound (60.2 mg. 90% yield) n s  a bro*,nisli crystalline so1j.d. The 

compoiind hnd a radioclirmical purity of 9 5 . 6 %  nnd a specific activity o l  23.8 

p C i / m g .  TL& (dichloromr?thane:methaiioI:conc. N1I4011 90:9.7:0.3). Bf 0 . 5 .  The 

product had the same retrntion time up011 IIPIC (11 min.) as fln ailthentic snmple: 

nmr spectrum was consistcnt with s l r l i c t i i l - r  arid i.dentica1 to reference. 

Radiochemical purity was determined by Iligli Pressure Liqii id Chromatography as 

described in the experimental section. 
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