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ORGANIC PREPARATIONS AND PROCEDURES INT. 17( 4-5) ,  239-249 (1985) 

APPLICATION OF S P I N  LABELING TO DRUG ASSAYS. 

I V .  SP IN-  AND RADIOLABELED LIDOCAINE 

Yul Yost* and Jordan L. Holtzman 

Research and Medical  Services, Veterans A d m i n i s t r a t i o n  Medical  Center, 
Minneapol is,  MN 55417 and Departments o f  Med ic ine  and Pharmacology, 

U n i v e r s i t y  o f  Minnesota, Minneapol is,  MN 55455 

Drugs  i n  t h e  b l o o d  a r e  e i t h e r  f r e e  i n  s o l u t i o n  o r  bound t o  serum 

p r o t e i n s .  S i n c e  o n l y  t h e  f r e e  d r u g  i s  t h e r a p e u t i c a l l y  a c t i v e ,  i t  i s  

i m p o r t a n t ,  d u r i n g  t h e  m o n i t o r i n g  o f  d r u g  l e v e l s ,  t o  d e t e r m i n e  t h e  f r e e  

f r a c t i o n .  The c u r r e n t  methods f o r  t he  e s t i m a t i o n  of t he  f r e e  f r a c t i o n  a re  

p r i m a r i l y  based on e i t h e r  u l  t r a f i l t r a t i o n  o r  on e q u i l i b r i u m  d i a l y s i s .  These 

techniques are  t i m e  consuming, e x p e n s i v e  and f r a u g h t  w i t h  t e c h n o l o g i c a l  

problems. I n  an e f f o r t  t o  overcome these problems, we have i n  r e c e n t  years  

been i n v e s t i g a t i n g  t h e  a p p l i c a t i o n  o f  t h e  e l e c t r o n  s p i n  resonance  (ESR) 

spec t romet ry  f o r  m o n i t o r i n g  drug l eve l s .  Since t h e  ESR spec t ra  o f  the  f r e e  

and t h e  bound s p i n  l a b e l  d i f f e r  i n  shape and i n t e n s i t y ,  t h e  f r e e  and t h e  

bound f r a c t i o n s  o f  t he  drug can be r e a d i l y  de termined w i t h o u t  t he  phys i ca l  

separa t i on  o f  t he  two f r a c t i o n s .  We have r e c e n t l y  r e p o r t e d  s tud ies  on the  

b i n d i n g  o f  sp in - l abe led  morphine' and phenyto in*  t o  serum p ro te ins .  We now 

r e p o r t  t h e  s y n t h e s i s  o f  s e v e r a l  s p i n - l a b e l e d  d e r i v a t i v e s  o f  t h e  

a n t i  a r r h y t h m i  c drug 1 i docai ne (1, - o - d i e t h y l  amino-2,6-di methy l  ace tan i  1 i de) 

w h e w  t h e  l a b c l s  were  l i n k e d  t o  t h e  x y l i d i n e  or t h e  g l y c i n e  p o r t i o n  o f  1. 

Spin l a b e l s  a re  conven ien t l y  a t tached  v i a  a carbony l  o r  an amino group. 

- 
- 

3 u r  a t t e m p t  t o  i n t r o d u c e  an a m i n o  on 1 y& n i t r a t i o n  o f  1 was 

u n s u c s e s s f u l .  However, 2, ( 2 - c h l  o ro -2 ' , 6 ' -ace toxy l  i d i d e ,  A 1  d r i  ch), a 

- 
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YOST AND HOLTZMAN 

precu r so r  o f  - 1, could  be r e a d i l y  n i t r a t e d  t o  g ive  2-chloro-N-(2,6-dimethyl- 

3-ni t ropheny1)ace tamide  (3 ,  - Scheme 1). S u b s t i t u t i o n  o f  the h a l i d e  w i t h  an 

a = HNO, b = Et2NH c = H 2  d = (RCO)20 

Scheme 1 

N,N-diethylamino group gave - 4 and r educ t ion  o f  the n i t r o  group gave - 5. The 

carbonyl o f  the s p i n  l a b e l  was l inked t o  the amino group o f  5 t o  g i v e  - 6. - 
The s y n t h e s i s  o f  - 14 ,  a 4 ' - ca rboxy  s u b s t i t u t e d  - 1 ,  was c a r r i e d  o u t  a s  

shown i n  Scheme 2. 

NHCOCHZNEt2 

14 - 13 - 
a = HNO, b = CrO, c = H n / P t  d = ( C 1 C H 2 C 0 ) 2 0  e = ( C O C l ) *  f = NaI g = E t 2 N H  

Scheme 2 
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SPIN AND RADIOLABELED LIDOCAINE 

V a r i o u s  o t h e r  a n a l o g s  o f  1 were  p r e p a r e d  by  c o u p l i n g  s p i n  l a b e l s  t o  

the  amino N-atom, as shown on Scheme 3. These d e r i v a t i v e s  a re  more r e a d i l y  

p r e p a r e d  f r o m  2 - i  odo-N- (2 ,6 -d imethy l  p h e n y l  l a c e t a m i  de (151, because t h e  

i o d i d e  i o n  i s  more r e a d i l y  d i sp laced  than the  ch lo r i de .  The c h l o r i n e  atom 

o n  t h e  a c e t a m i d o  m o i e t y  i n  Scheme 2 s t r u c t u r e  11 was r e t a i n e d  t h u s  

i n h i b i t i n g  12 f rom r e a c t i n g  a t  t h e  w-carbon. 

- 

- - 
- 

l : R = R 1 = C H  2 5  R -  

R1 

- ~ + H c o c H z ~  A N H C O C H ~ N (  MEGX: R = H ,  R~ = C ~ H ~  
GX: R = R, = H 

15 - 
1 

a = NaI b = NH, 

($ 0 NHCOCH 2:' N' 

Scheme 3 

To c o n d u c t  c o m p e t i t i v e  b i n d i n g  s t u d i e s  o f  s p i n - l a b e l e d  - 1 w i t h  

p ro te ins ,  r a d i o l a b e l e d  - 1 was requ i red .  React ion o f  2 w i t h  e thy lam ine  gave 

monoethyl g l  y c y l  x y l  i d i  de (MEGX) which upon e t h y l a  ti on w i t h  [ 14Cl-bromoethane 

gave r a d i o l a b e l e d  - 1. S i m i l a r l y ,  t h e  m a j o r  m e t a b o l i t e  o f  - 1, MEGX, was 

r a d i o l a b e l e d  by e t h y l a t i n g  g l y c i n e x y l i d i d e  (GX) w i t h  [14C1-bromoethane. The 

produc ts  were co-chromatographed w i t h  a u t h e n t i c  m a t e r i a l  on TLC and HPLC. 

Moreover, a sp in - l abe led  analog o f  - 1 was a l s o  r a d i o l a b e l e d  by N - a l k y l a t i o n  

o f  17 w i t h  [ 1 4 C ] - E t B r  t o  g i v e  18 i n  a b o u t  5% y i e l d .  The l o w  y i e l d  i s  - 
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YOST AND HOLTZMAN 

apparent ly  due t o  the res i s tance  t o  N-a l ky la t i on  o f  the secondary amines on 

n i  t rox ides,  p rev ious l y  noted.5 The i d e n t i t y  o f  the products was conf i rmed by 

s p e c t r a l  d a t a  and by t h e  use o f  s p e c i a l  t e s t  r e a c t i o n s .  F o r  example, - 2 c o u l d  

n o t  be N-ethylated because o f  hindrance a t  the ni t rogen, the re fo re  w i t h  e t h y l  

bromide,  - 17 gave - 18 and n o t  a t e r t i a r y  amide. The r e a c t i o n  o f  MEGX w i t h  3,5- 

d i  bromo-2,2,6,6- t e t ramethy l  p i p e r i d i  n-4-one-1-oxyl gave N-(2,6-dimethylani 1 i no- 

carbonyl methyl ene )-N-e thy? -2,2,5,5-tetram thyl p y r r o l  i ne-3-carboxamide-1-oxyl 

(2l).' - A l l  spin- labeled probes gave ESR spectra t y p i c a l  o f  n i  t rox ides  ( th ree  

peaks). B i n d i n g  s t u d i e s  o f  t hese  p robes  t o  serum p r o t e i n s  w i l l  be r e p o r t e d  

e l  sewhere. 

EXPERIMENTAL SECTION 

A l l  mps. a re  uncorrected. I n f r a r e d  spectra were obtained as KBr p e l l e t s  on 
a Beckman IR-10 spectrometer; NMR spectra were determined on a Var ian T-60 
s p e c t r o m e t e r ;  mass  s p e c t r a  w e r e  o b t a i n e d  o n  a n  A E I  Mode l  MS-30 
spectrometer; u l t r a v i o l e t  spectra were obtained on a Beckman Model DK-2. 

2-Chl oro-N-(2 ,6-dimethyl-3-ni t rophenyl  Iacetamide (3 ) .  - 2-Chl oro-N-( 2,6- 

dimethylpheny1)acetamide (2, - 590 mg, 3.0 mmol, A ld r i ch )  i n  a c e t i c  a c i d  (4 

m l )  and conc. n i t r i c  a c i d  (0.5 m l )  was c o o l e d  i n  an i c e  b a t h  and conc. 

s u l f u r i c  a c i d  (0.30 m l )  was t h e n  added. The m i x t u r e  was t h e n  k e p t  a t  85' 

f o r  4 hrs. It was cooled, concentrated under vacuum and d i l u t e d  w i t h  c o l d  

water (5 ml). The p r e c i p i t a t e  was r e c r y s t a l l i z e d  from 95% ethanol-water, 

g i v i n g  490 mg (67%) o f  w h i t e  c r y s t a l s ,  mp. 155-158'; I R  (KBr):  3250(NH), 

166O(C=O), 1530, 1340(NO) cm'l; NMR (DMSO-d6): 6 2.25(CH3), 4.10 (CH2) and 

d o u b l e t s  a t  7.25 and 7.70, J = 8 Hz, o r t h o  a r o m a t i c  H; MS: m/e 242 (M'). 

2-Di e t h y l  ami no-N- (2,6-dimethyl-3-ni t rophenyl  1 acetamide (4 )  , - Die t h y l  ami ne 

( 2  m l )  and - 3 (175 mg) i n  t o l u e n e  (10  m l )  were heated a t  65' i n  a t i g h t l y  

s toppered  f l a s k  f o r  2 hrs.  The m i x t u r e  was c o o l e d  t o  20' and a w h i t e  

p r e c i p i t a t e  was f i l t e r e d  o f f .  The f i l t r a t e  was concentrated t o  4 ml .  Upon 

c o o l i n g  i t  gave t h e  p r o d u c t  w h i c h  was c o l l e c t e d  by f i l t r a t i o n  (110 mg, 
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SPIN AND RADIOLABELED L I W C A I N E  

55%), mp. 88'. I R  (KBr ) :  3280(NH), 169O(C=O), 1520 and 1340(NO) cm- l ;  MS: 

m/e Calcd. f o r  C14H21N303: 279.1575; found: 279.1561. 

N-( 3-Ami no-2,6-di  m e t h y l  p h e n y l l - 2 - d i  e thy laminoacetamide ($1. - Compound 4 

(100 mg) i n  e thano l  was hydrogenated i n  the  presence o f  10% Pd-C f o r  5 hrs. 

The c a t a l y s t  and t h e  s o l v e n t  were  removed. - 5 was p u r i f i e d  by  TLC ( e t h y l  

a c e t a t e ) ,  R f  - 0.27, ( 5 2  mg, 58%), mp. 95-98'. I R  (KBr):  3450, 3360, 3320, 

3250(NH) and 167O(C=O) cm- l ;  UV (EtOH): 244 (11,000) and 290 (2,200) nm; 

MS: m/e 249 (!{+I. 

- 

N-[2,4-Dimethyl-3-( 2-diethylaminoacetamido)phenyl1-2,2,5,5-tetrarnethyl 

pyrroline-l-oxyl-3-carboxamide (5). - E q u i  m o l  a r  a m o u n t s  o f  2,2,5,5 - 
t e t r a m e t h y l  p y r r o l  i ne - l -oxy l -3 -ca rboxy l  i c a c i d  anhydr ide  (Mo lecu la r  Probes, 

J u n c t i o n  C i t y ,  O R  97448) and - 5 were  h e a t e d  i n  benzene f o r  4 h r s  a t  50°. 

The  r e a c t i o n  m i x t u r e  was p u r i f i e d  o n  s i l i c a  g e l  TLC p l a t e s  w i t h  

m e t h a n o 1 : e t h y l  a c e t a t e  (1:7). The band ( R f  0.50) gave - 5 and t h e  y e l l o w  

band ( R f  0.37) gave t h e  p r o d u c t  - 6, mp. 192-194' i n  62% y i e l d .  I R  (KBr ) :  

3300(NH), 1670(C=O); MS: m/e Calcd. f o r  C23H35N403: 415.2708; found :  

415.2712 ( M  1. + 6  

N i t r o m e s i t y l e n e  (21. - N i t r o m e s i t y l e n e  was p r e p a r e d  by  a m o d i f i c a t i o n  o f  

t h e  me thod  o f  P o w e l l  and J ~ h n s o n . ~  I n  o u r  p r o c e d u r e  we have o m i t t e d  t h e  

s team and t h e  f r a c t i o n a l  d i s t i l l a t i o n  s teps .  I n s t e a d  t h e  p r e c i p i t a t e d  

p roduc t  f rom the  aqueous phase was c o l l e c t e d  by f i l t r a t i o n  and a i r - d r i e d  

(54  g )  mp. 40-42'. I t  was t h e n  d i s s o l v e d  i n  e t h e r  (300  m l ) .  Sodium 

b i c a r b o n a t e  ( 3  g f  and  magnesium s u l f a t e  ( 5  g )  w e r e  t h e n  added w i t h  

s t i r r i n g .  The s e d i m e n t  was removed by  f i l t r a t i o n  and t h e  f i l t r a t e  was 

concent ra ted  by hea t ing  t o  60'. Hot  95% ethanol  (25 ml )  was added and the  

s o l u t i o n  was cooled. The p roduc t  was c o l l e c t e d  by f i l t r a t i o n  and washed 
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YOST AND HOLTZPUN 

w i t h  c o l d  p e t r o l e u m  e t h e r  ( 4 3  g,  7831, mp. 42O, l i t? mp. 43’. A d d i t i o n a l  

p roduc t  was ob ta ined by concen t ra t i on  o f  the  f i l t r a t e ;  t o t a l  y i e l d  87%. 

3,5-Dimethyl-4-aminobenzoic Ac id  (9). - 3,5-Di rnethy l -4-n i t robenzoic  acid,4 

- 8, ( 5  g, 25 mmol )  i n  a b s o l u t e  e t h a n o l  (100 in11 was h y d r o g e n a t e d  f o r  4 h r s  

a t  40 p s i  i n  t h e  presence o f  10% Pd-C (0.2 9). The m i x t u r e  was then heated 

t o  6 5 O ,  t h e  c a t a l y s t  was f i l t e r e d  o f f  and t h e  f i l t r a t e  was coo led .  The 

p roduc t  was c o l l e c t e d  by f i l t r a t i o n  (1.66 g) mp. 250’ (dec.) The f i l t r a t e  

was c o n c e n t r a t e d  t o  g i v e  more  p r o d u c t  ( t o t a l  y i e l d  84%). IR (KBr ) :  3520, 

3420(NH), 3000-2400(0H), 165O(C=O) cm-’; MS: m/e 165 ( M + ) ,  148 (M+- OH). 

4-(2-Chloroacetamido)-3,5-dimethylbenzoic Acid  (Lo). - A 20 m l  s c i n t i l l a -  

t i o n  v i a l  c o n t a i n i n g  - 9 (365 mg, 2.2 mmol) and c h l o r o a c e t i c  anhydr ide  (374 

mg, 2.2 mmol) i n  DMF (0.8 m l )  was f l u s h e d  w i t h  n i t rogen,  capped and heated 

a t  80° f o r  2 hrs. The s o l v e n t  was removed by passing a stream o f  n i t r o g e n  

and t h e  s o l i d  r e s i d u e  was d i s s o l v e d  i n  h o t  e t h a n o l  ( 2  m l ) .  Upon c o o l i n g ,  

t he  mother l i q u o r  was p i p e t t e d  o f f .  The res idue  was the  p roduc t  (360 mg, 

68%), mp. > 250’ (dec.) IR (KBr ) :  3220(NH), 3200-2500(0H), 1690 and 

167O(C=O), 1530 a m i d e  11; and bands a t  1440, 1320, 1230 cm”; M S :  m/e 

Calcd. f o r  C1 H12N03C1 241.0505; found: 241.0500. 

N- (2,2,6,6-Tetrarnethyl piperidinoxy-4-yl ) 4 - (2 -d ie thy l  aminoacetamido) -3,5- 

dimethylbenzamide (13) .  - A suspension o f  10 (198 mg, 0.80 mmol) and o x a l y l  

c h l o r i d e  (0.5 m l )  i n  d r y  1,2-dichloroethane (8 m l )  and d r y  t e t r a h y d r o f u r a n  

(4  ml) was s t i r r e d  a t  25’ u n t i l  i t  d i s s o l v e d  ( 1  h r ) .  S t i r r i n g  was 

cont inued f o r  two a d d i t i o n a l  hours. The s o l u t i o n  was concent ra ted  w i t h  a 

stream o f  n i t r o g e n  fo l l owed  by a p p l i c a t i o n  o f  vacuum. The o i l y  res idue  was 

d i s s o l v e d  i n  1 , 2 - d i c h l o r o e t h a n e  (5 m l )  and t h e  s o l v e n t  was removed. The 

res idue  - 11 was r e d i s s o l v e d  i n  1,2-dichloroethane (10 ml). 4-Arnino-2,2,6,6- 
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SPIN AND RADIOLABELED LIDOCAINE 

tetramethylpiperidine-1-oxyl, - 12 (140 mg, 0.8 mmol) and t r i e t h y l a m i n e  (0.8 

mmol) were added. The m i x t u r e  was s t i r r e d  a t  25' f o r  2 hrs  and then warmed 

t o  50'. The s o l u t i o n  was f i r s t  washed w i t h  1 N h y d r o c h l o r i c  a c i d  ( 2  x 2 

ml ) ,  then w i t h  1 N sodium hydrox ide  and f i n a l l y  w i t h  b r ine .  The o rgan ic  

phase was d r i e d  over sodium s u l f a t e  and the  s o l v e n t  was removed i n  vacuo. 

The res idue  d i s s o l v e d  i n  d r y  acetone ( 5  m l )  c o n t a i n i n g  sodium i o d i d e  (0.5 

g) was s t i r r e d  f o r  3 h rs .  The s o l v e n t  was removed u n d e r  a s t r e a m  o f  

n i t rogen.  The res idue  was t r i t u r a t e d  w i t h  d ich lo romethane and the  sediment 

was removed by f i l t r a t i o n .  The f i l t r a t e  was concent ra ted  and the  r e s u l t i n g  

r e s i d u e  was d i s s o l v e d  i n  m e t h a n o l  ( 2  m l ) .  D i e t h y l a m i n e  ( 1  m l )  was added 

and a l l o w e d  t o  r e a c t  f o r  16 h r s  a t  room t e m p e r t u r e .  The s o l u t i o n  was 

concent ra ted  and p u r i f i e d  by TLC s i l i c a  ge l  ( e t h y l  acetate:methanol, 9:l). 

The m a t e r i a l  f rom the  s l o w e s t  ma jo r  band (Rf  0.5) was e l u t e d  w i t h  e t h e r  and 

r e c h r o m a t o g r a p h e d  w i t h  ace tone.  The m a j o r  band ( R f  0.7) gave 14 (50  mg, 

15%). M S :  m/e Calcd. f o r  C24H39N403: 431.3022; found :  431.3016 ( M + 1 6 ;  w i t h  

l o w  r e s o l u t i o n  m/e: 432 ( M + t  1 )  and 431 (M') i n  a r a t i o  o f  2:1.6 

2-Iodo-N-(2,6-dimethylphenyl Iacetamide (&. - Compound - 2 (1.20 g, 6 .0  

mmol )  was added t o  a s o l u t i o n  o f  sod ium i o d i d e  (2.79, 18 mmol)  i n  a c e t o n e  

(25  m l ) .  The s o l u t i o n  was r e f l u x e d  f o r  15 m i n  and t h e n  c o o l e d  t o  20°, t h e  

p r e c i p i t a t e d ,  sod ium c h l o r i d e  (360 mg) was removed by  f i l t r a t i o n .  An 

a l i q u o t  o f  t h e  f i l t r a t e  showed by  TLC on s i l i c a  g e l  w i t h  c h l o r o f o r m  t h e  

p r o d u c t  ( R f  0.42) and a t r a c e  o f  t h e  s t a r t i n g  m a t e r i a l  ( R f  0.60). The 

f i l t r a t e  was b r o u g h t  t o  d r y n e s s  under  a s t r e a m  o f  n i t r o g e n  a t  40'. The 

s o l i d  r e s i d u e  was b o i l e d  i n  c h l o r o f o r m  (40 m l )  and t h e  m i x t u r e  was f i l t e r e d  

t o  remove the  excess sodium i o d i d e  (1.86 9). 

The f i l t r a t e  was concent ra ted  t o  25 m l  by b o i l i n g .  Hot  benzene (10 m l )  

was added, t h e  m i x t u r e  was c o o l e d  and w h i t e  n e e d l e s  p r e c i p i t a t e d .  The 

mother l i q u o r  was decanted and the  c r y s t a l s  were washed w i t h  3-hexane t o  
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YOST AND HOLTZMAN 

g i v e  c h r o m a t o g r a p h i c a l l y  p u r e  - 15 (1.2 g, 70%), mp. 172-174'. I R  ( K B r ) :  

3260(NH) and 1645(C=O); NMR (DMSO-d6): 3.1 (CH3, 6H), 3.8 (CH2, 2H) and 7.0 

( a r o m a t i c ,  3H) ppm. MS: m/e Calcd. f o r  C ~ O H ~ ~ N O I :  288.9968; found: 

288.9957. When w a t e r  ( 2  d rops )  was added t o  t h e  NMR sample, a new peak 

appeared a t  4.0 ppm w h i c h  a f t e r  6 days had an i n t e n s i t y  equa l  t o  t h a t  a t  

3.8 ppm. The peak a t  4.0 ppm was a p p a r e n t l y  due t o  me thy lene  p r o t o n s  o f  

t h e  2- hyd r o x y -  N- ( 2,6-d i me thy I p he ny 1 )ace tam i de , as i n f e r r e d  from the MS; 

m/e: 289 (M' t i t l e  compd) and 179 fM+ o f  p u t a t i v e  Z-hydroxy-N-(2,6- 

dimethylpheny1)acetamide) i n  a r a t i o  o f  2:3. This  hydroxy acetamide was 

n o t  obse rved  u s i n g  - 2, t h u s  showing t h a t  t h e  w-carbon o f  - 15 i s  a b e t t e r  

e l e c t r o p h i l e  than t h a t  o f  2. 

N-( 2,6-Dimethyl an i  1 i nocarbonylmethylene~-2,2,5,5-tetramethyl p y r r o l  i d i  n-3- 

- a m i n - l - o x y l  (17).  - Compound 15 (50 mg) and 3-amino-2,2,5,5-tetramethyl- 

p y r r o l i d i n - l - o x y l  (2, 50 mg, Molecular Probes) and sodium carbonate (10 mg) 

i n  te t rahydrofuran (4 ml)  were s t i r r e d  ove rn igh t  a t  38O i n  a c losed v i a l .  The 

m i x t u r e  was separa ted  by chromatography (prep. TLC) w i t h  chloroform/acetone 

(3 : l ) .  The m a j o r  band ( R f  0.50) gave y e l l o w  c r y s t a l s  (30 mg; 5581, mp. 121- 

123'. I R  (KBr):  3320(NH) and 1685(C=O) cm'l; MS: m/e 318(M+), 319(M++1). 

Calcd. f o r  C18H29N302: 319.2259; found: 319.2280. 

N-( 2, 6-Dimethyl an i  1 i nocarbonylmethyl ene)-N-ethyl-2,2,5,5-tetramethyl p y r r o l -  

i d i n - 3 - a m i n e - l - o x y l  (s ) .  - Compound 17 a n d  e t h y l  i o d i d e  ( 5 0  u 1 )  i n  

t e t r a h y d r o f u r a n  ( 3  ml)  were s t i r r e d  o v e r n i g h t  a t  50' i n  a capped v i a l .  The 

m ix tu re  was chromatographed w i t h  chloroform/acetone (3:l). The major band (Rf 

0.66) gave - 18 (2  mg, 5%); MS: m/e 346(M+) and 347(M++1).6 Calcd. f o r  

C20H33N302 347.2572; found:347.2599. The second m a j o r  band ( R f  0.50) gave - 17 

(18 mg). 

I n  a second exper iment a s o l u t i o n  o f  17 (10 mg) i n  te t rahydrofuran 
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SPIN AND RADIOLABELED LIDOCAINE 

(1  m l )  was added t o  an ampule w h i c h  c o n t a i n e d  [14Cl-ethyl  bromide. T h e  

radiochromatogram showed r a d i o a c t i v i t y  a t  the o r i g i n  and a t  Rfs of 0.25, 

0.33, 0.66 and  0.80. T h e  band a t  Rf 0.66 gave  18 (0.4% y i e l d  based  on 

r a d i o a c t i v i t y ) .  

- 

2-[: N-Methyl-4-( 2,2,6,6-tetramethyl p i p e r i d i  noxy) lami no-N-( 2.6-dimethyl - 
pheny l )ace t amide ( l ? ) .  - Compound - 1 5  (97  mg, 0.33 mmol), 4-methylamino-  

2,2,6,6- t e t r a m e  t h y l  p i  p e r i d i  ne-1 -oxyl (Molecular Probes, 92 mg, 0.50 mmol ) 

and sodium carbonate (20 mg) i n  dry te t rahydrofuran (5  m l )  were s t i r r e d  i n  

a capped v i a l  for 2 days. The mixture was chromatographed by TLC on s i l i c a  

gel w i t h  ch1oroform:acetone (3:l). The pink band (Rf 0.77) was e l u t e d  w i t h  

acetone. The eluate was concentrated and d i l u t e d  w i t h  hot - n-heptane. Upon 

c o o l i n g ,  y e l l o w  n e e d l e s  s e t t l e d ,  (35  mg, 30%) ,  mp. 167-168'. IR (KBr): 

3300(NH) and 167O(C=O) cm'l; UV ( E t O H ) :  262 nm infl .  (e= 1700 M-lcm-l); MS: 

m/e Cal cd. f o r  C20H32N302: 346.2494; found: 346.2486. 

2-Diethyl ami no-N-( 2,2,5,5-tetramethyl pyrrol i d i  n-1 -0xyl-3-yl Iacetamide (&I 1. 

2-Iodo-N-(2,2,5,5- te t ramethyl  pyrrolidin-1-oxyl-3-yl lacetami de (A1 d r i  c h ,  7 

mg) i n  diethylamine (0.4 m l )  i n  a c losed v i a l  was s t i r r e d  overnight  a t  25'. 

The mixture was p u r i f i e d  by TLC on s i l ica  gel w i t h  e thyl  acetate .  The red 

band (Rf 0.33) gave - 20 (46%) ,  mp. 58-61'. MS: m/e Calcd. f o r  C14H28N302: 

270.2181; found:  270.2188. 

I n  ano the r  experiment, 4-(2- i  odoace t ami  do)-2,2,6,6- t e  trame t h y l  -1 - 
p i p e r i d i n y l o x y  and d i e t h y l a m i n e  gave,  by the p r o c e d u r e  a s  f o r  20 the 2- 

d i e  t h y l  ami no-N-( 2,2,6,6- t e  t r a m e t h y l  p i  p e r i  d i  n-1 -0xyl-4-yl lacetamide (Rf 

0.37) MS: m/e Calcd. for C15H30N302: 284.2337; found: 284.2332. 

Z-Amino-N-(2,6-dimethylphenyl Iacetamide ( G X ) .  - Compound - 15  (1 2 5  g,  0.043 

moll i n  e thanol  ( 2 0  m l )  and conc. ammonium hydrox ide  ( 2  m l )  i n  a t i g h t l y  

c losed v i a l  was warmed t o  500 f o r  1 hr. The mixture was t h e n  concentrated,  
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YOST AND HOLTZMAN 

d i l u t e d  w i t h  0.1 N sodium h y d r o x i d e  and washed w i t h  e t h y l  ace ta te .  The 

o r g a n i c  phase was d r i e d  w i t h  magnesium s u l f a t e  and t h e  s o l v e n t  was 

evaporated. The sol  i d  res idue was r e c r y s t a l l i z e d  from 95% ethanol-benzene 

(0.45 g, 58%) mp. 216-220'. I R  ( K B r ) :  3380, 3220(NH) and 165O(C=O) cm'l; 

Ret. t i m e  on HPLC i d e n t i c a l  t o  t h a t  o f  a u t h e n t i c  GX.7 MS: m/e Calcd. f o r  

C10H14N20: 178.1106; found: 178.1091. 

2-C14C]-Ethylamino-N-(2,6-dimethylphenyl Iacetamide (MEGX), - - GX (12 mg), i n  

95% ethanol (0.7 m l )  was placed i n t o  an ampule which contained [14C]-ethyl 

b r o m i d e  ( 1  m C i ,  sp. ac t .  48 mCi/rnmol). The sea led  ampule was k e p t  a t  70' 

f o r  2 hrs. The t i t l e  compound was i s o l a t e d  by HPLC us ing Spherosorb C18 RP 

column (Regis). I n  t h i s  procedure about 10 ~1 o f  the r e a c t i o n  m i x t u r e  was 

i n j e c t e d  and e l u t e d  w i t h  35% a c e t o n i t r i l e  i n  water as repor ted e l  sewhere.'l 

A l t e r n a t i v e l y ,  t h e  m i x t u r e  was p u r i f e d  by TLC on s i l i c a  g e l  w i t h  

chloroform. The band (Rf 0.2) gave the t i t l e  compound. 

[14C]-Lidocaine ( l 4 C - l I .  - MEGX (13 mg) i n  abs. e t h a n o l  (1  m l )  was p l a c e d  

i n  an ampule w i t h  [ 1 4 C l - e t h y l  b r o m i d e  (1  m C i ,  sp. ac t .  10 mCi/mmol). The 

ampule was sealed and kept  a t  80' f o r  2 hrs. The product was then i s o l a t e d  

by TLC on s i l i c a  g e l  w i t h  ca rbon  t e t r a c h 1 o r i d e : e t h y l  a c e t a t e  (2:3). The 

radiochromatogram showed a s i n g l e  rad io labe led  band, the product  (Rf 0.33) 

w i t h  a y i e l d  o f  31% based on rad ioact iv l ty !  

Compound a. - MEGX ( 8 5  mg,  0.4 mmol) and 3,5-dibromo-2,2,6,6-tetramethyl- 

piperidin-4-one-1-oxyl' (45 mg, 0.13 mmol) i n  methylene c h l o r i d e  ( 3  m l )  were 

s t i r r e d  f o r  2 h r s  a t  25'. The m ix tu re  was separated by chromatography (prep. 

TLC) w i t h  e t h y l  a c e t a t e / m e t h y l e n e  c h l o r i d e  (3: l ) .  The second f a s t e s t ,  m a j o r  

band (R f  0.66) was e l u t e d  w i t h  c h l o r o f o r m  g i v i n g  t h e  p r o d u c t  (15%), mp. 110- 

114O; MS: m/e 372(M+). Cal cd. for  C21H30N303: 372.2303; found: 372.2286. 
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