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SUMMARY 

N-I44  2-15-Chloro-2methoxybenaamido) ethyl] phenyZ8utfonyl I 
N'-cyclohezyturea. IXc, or glyburide, has been labeled with tri- 
t ium and carbon-14. The t r i t i u m  label is located i n  the C-3 p08i -  

t i a  of the 5-chloro-2methoxybensoyl portion of the molecule, 
while the carbon-14 label i s  incorporated in to  the C-2 position 
of the 2phenytethylamine moiety i n  the canpund. 

The speci f ic  ac t i v i t i e s  of the tritium and carbon-14 labeled 
ploducts OFe 8-50 d/d  mrd 3.66 t?iC</mN, respectively. 

INTRODUCTION 

II-[ 4-[2-( 5-Chloro-2-methoxybenzamido)ethyl]~henyl sul  fonyl l-N'- 

cvc lohexy lurea( l ) ,  IXc, o r  g lybur ide.  i s  a oo ten t  o r a l  hypoglycemic agent. 

Qnamiacokinetic and metabolism stud ies w i t h  t h i s  compound i n  animals and man have 

been ~ e p o r t e r ! ( ~ - ~ ) .  

s tud ies w i t h  IXc i n  our l abo ra to r ies .  r a d i o a c t i v e  forms o f  t h e  drug were reou i red .  

Based on i n fo rma t ion  a l ready a v a i l a b l e  on the  metabol ic  f a t e  o f  o the r  

In order  t o  conduct a d d i t i o n a l  absorpt ion and metabolism 

*'Research Laborator ies,  Th6 Upjohn Company, Kalamazw, Michiqan 49001 



92 R.S.P. Hsi 

sulfonylureas such as tolbutamide(6) and acet~hexamide(~*~), as well as 

glyburide("s5), it appeared that double-labeling IXc with tritium and carbon-14 

would be desirable. The hydrogen at the C-3 position in the 5-chloro-2- 

methoxybenzoic acid portion of IXc, being ortho to a methoxy group, appeared to be 

a good candidate for exchange with tritium. Carbon-14 should be readily intro- 

duced into the C-2 position of phenylethylamfne portion of IXc by means of 

carbonation of phenylmagnesium bromide followed by the elaboration of the side 

chain. 

DISCUSSION AND RESULTS 

fiitcm Lubezed CZyburide 

In order to find the appropriate reaction conditions for preparing tritium 

labeled 5-chioru-~-methoxybenzoic acid (IIb, Figure 2) oia ionic exchange, the 

deuteration of I1 with monitoring by NMR spectroscopy was studied to serve as a 

model. 

deuterium with a half-time (T4) of 42 minutes (Figure 3). 

was accompanied by demethylation (T4'9.1 hrs., Figure 4) as well as the formation 

of a third product, probably 111. The NMR data suggested the reaction sequence 

shown in Figure 1. 

In 9:l (v/v) 2H2S0b-2H20 at 90°C. the C-3 hydrogen readily exchanqed with 

However the exchange 

Figure 1 

Deuterati on of 5-Chloro-2-methoxybenzoi c Acid 
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10, 

1 mlc/1.5 nl 

Figure 3 
Deuteratlon of 5-Chloro-2-methoxybenzalc Acid 

in 9:l  2H2S0,,-2H20 at 90°C 

The incorporation of deuterium into 5-chlorosalicylic acid ( I )  proved to br 

much more facile than in the case of 11. The exchanqe o f  the  C-3 hvdronen w i t h  

deutertum proceeded with a half-time of 22.5 minutes (Fiourr? 5) in 9.1 (v/v) 

?H,S0,+-2H20 at 60°C. Formation of the same by-product 111 was negliqible under 

these conditions and it was easily removed from the desired product la by re- 

crystallization. Methylation of la afforded 5-chloro-3-deutero-2-i~ethoxvl~r1~~~~~: 

acid (IIa) with full retention o f  deuterium (Figure 2). 

To help assess the stability o f  labels at the C-3 position. o t h e r  ric.ndnqe 
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Figure 4 
Demetbylation o f  5-Chloro-2-methoxybenzoic Acid 

in 9:l 2H2SOb-*H20 a t  90.C 

reactions were car r ied  out. I n  9:l (v/v)  2H2S0k-2H20 deuteration o f  1 b d  a 

hal f - t ime o f  30 hours (Figure 6) a t  25OC., but a t  90°C. the react ion was too 

rapid t o  fo l low. 

proceeded w i th  a hal f - t ime of 17 minutes (Figure 7) .  

r a te  a t  C-3 i n  comparison t o  deuteration suggested that carbon-deuterium or 

carbon-hydrogen bond formation was the ra te  determininq step i n  the exchanoe. 

so, t r i t i a t i o n  would be expected t o  be slower than deuteratlon because o f  the 

isotope e f fec t .  Also, d e t r i t i a t i o n  could be expected t o  be fas te r  thdti t r i t i a t i o v  

Nevertheless the deuteration conditions should serve as useful guides f o r  

t r i t i a t i o n .  Furthermore the s t a b i l i t y  o f  the C-3 t r i t i u m  label  should be enhanced 

Removal o f  deuterium from Ia i n  9 : l  (v /v )  H,SOt,-H7G a t  6 O O C .  

The fas te r  dedeuteration 

I f  
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F i g u r e  5 

Deu te ra t i on  o f  5-Chlorosal i c y 1  i c  A c i d  
i n  9:l  2H2S04-2H20 a t  6OoC 

try t he  n ie thy la t i on  o f  t he  2-hydroxy f u n c t i o n  s ince  t h e  deuterium exchanqe r a t e  a t  

! - 7  was found t o  he v a s t l y  slower i n  I 1  than i n  I .  

5-Ch lo rosa l i cy l  i c  ac id  was heated i n  9 : l  ( v / v )  H,SO,-H;O con ta in ing  

t t - i t i a t e d  water a t  60OC. f o r  2.5 hours (6.6 deu te ra t i on  h a l f - t i m e s ) .  

~ ) P : : ~ u s P  o f  a chanoe i n  the work-up procedure necess i ta ted by s a f e t y  reasons, o r  

posq ih l y  because o f  i so tope  e f f e c t .  o r  both, the ex ten t  o f  t r i t i u m  i n c o r p o r a t i o n  

'ha; s u t s t m t i d l l y  l e s s  than exoected. 

obta ined.  

Probably 

However, an ample amount of l b  b a s  

The r e a c t i o n  sequence f o r  prer jar inq t r i t i u m - l a b e l e d  g i y b u r i d e  ( IYa )  
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Figure 6 

Oeuteratl on o f  5-Chlorosal icy1 i c  Acid 
i n  9:l 2H2S04-2Hz0 a t  Roan Tenperature 

from 5-chloro-3-tritiosalicylic a c i d  (Ib) i s  shown i n  F igure 2. 

o f  I h  gave I I b ,  which was converted t o  VIa by t r e a t i n q  i t s  imidazol ide w i t h  

4-(2-aninoethyl)benzenesulfonamide hydrochlor ide ( V ) .  

densed w i t h  cyc lohexy l isocyanate t o  g i ve  IXa w i t h  a s n e c i f i c  a c t i v i t y  o f  

8.5 mCi/mM. 

Me thy la t i on  

Compound VIa was con- 

Carbon-14 Labeki  Gtvburids 

The r e a c t i o n  sequence f o r  t h e  synthes is  o f  carbon-14 labeled g l ybu r ide  ( IXb)  

i s  shown i n  F igure 2. Benzoic acid-a-14C was reduced wi th l i t h i u m  aluminum 
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F igu re  7 
Dedeuterat ion o f  5-Chlorosal i c y 1  i c  A ~ i d - 3 - ~ l I  

In 9:l  H2S0,,-H20 a t  6OoC 

hydr ide  t o  benzyl a l c o h o l - ~ - ~ ~ C  which was converted t o  Dhenylacetonitrile-2-:kC 

via benzyl bromide-a-"T. 

phenylethylamine-2-14C hyd roch lo r i de  (VII). Compound V I I  was t rea ted  w i t h  

5-chloro-2-methoxybenzoyl imidazole t o  q i v e  tl-(5-chloro-2-methoxyb~nzoyl)-2- 

phenylethy l  amine-Z-"+C ( V I  I I ) which on c h l  orosul  f ona t i  on f o l  1 owed by t rea  tnien t 

w i t h  amnonia y i e l d e d  the  sulfonamide VIb. 

anate afforded IXb. The o v e r a l l  y i e l d  o f  IXb, w i t h  a s o e c i f i c  a c t i v i t y  o f  

3.66 mCi/mM, was 10.5% based on benzoic acid-a-"+C. 

The n i t r i l e  was reduced w i t h  diborane t o  o i ve  2- 

Reaction o f  VIb w i t h  cyc lohexy l isocy-  
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EXPERIMENTAL 

NMR spectra were obtained w i th  a Varian A-60-A spectrometer. Radioact iv i ty 

de teh ina t ions  were car r ied  out w i th  a Packard Tri-Carb Model 314 l i a u i d  s c i n t i l -  

l a t i o n  spectrometer. Thin layer chromatoqraphy plates were scanned w i th  a 

Vanguard Model 880 Autoscanner equipped w i th  a Vanquard Model 885 glass p la te  

scanner. Thin layer chromatography analyses were carr ied out on s i l i c a  qel 

coated glass plates. The solvent systems used were as follows: A) 45:35:10:10 

v/v e thy l  acetate, isopropanol, conc.amonium hydroxide and water: 6 )  95:4:1 v/v 

chloroform, methanol and formic acid: C)  6:l v/v methanol and ch lo ro fon :  

D) 1:3 v/v e thy l  acetate and cyclohexane. Melt inn Doints were uncorrected. 

Deuterim Exchonga Rate Studieb 

The compound under study was dissolved i n  an appropriate solvent mixture, 

9 : l  (v/v)  2H2S0\-2H20 i n  the case o f  deuteration and 9 : l  (v/v)  H2SO~-t!20 i n  the 

case o f  dedeuteration. The so lu t ion  (1 m o l e  cmpound/l.5 m l  solvent) was placed 

i n  the probe o f  the NMR spectraneter which had been oreheated t o  the desired 

temperature. Spectra were 'taken per iod ica l l y  and inteqrated a t  indicated t i m e s .  

The C-3 proton in tegra l  was measured aqainst the C-4 and C-6 proton in tegra ls  as 

standards. 

fo l lows (compound, 3 4 ,  4-H, 644, CP3): 

7.97 (d, 522.5): I!, 6.44 (d, 519). 7.39 (dd, J=2.5,9), 7.26 (d. 512.51, 4.20 (s). 

The CH3 signal a t  6 3.98. from dimethyl sul fate Dresent i n  2 H 2 S 0 ~ ,  was taken as 

the reference frequency f o r  the chemical sh i f t s .  

time p lo t s  are shown i n  Figures 3. 5. 6 and 7, from which the exchange ha l f -  

times were determined. 

The appropriate chemical sh i f t s  o f  the conipounds examined were as 

I .  6 7.10 (d, J=9 Hz). 7.72 (dd, J=2.5.9), 

The I s ta r t i ng  mater ia l  1,s. 

Demethutatim of 5-chtoro-2-metkoxybenaoic Acid (IT) mder Ezchanqs 

C a d i t i m e  

The NMR spectrum o f  a so lu t ion  o f  94 IW (0.5 m o l e )  o f  I1 i n  0.75 m l  of 

9:l (v/v) 2H2SOs-2H20 a t  ambient temperature was scanned and integrated t o  
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determine t h e  CH3 i n t e g r a l  c o n t r i b u t i o n  by t h e  d imethy l  s u l f a t e  present  i n  t h e  

>H2SO4.  The sample was removed from the  inst rument  and the  probe heated t o  90°C. 

sample tube was p u t  back i n  t h e  probe and the  aromatic ( 6  7.08 - 8.75) and 

?:ethyl (6 3.75 - 4.83)' reg ions  o f  t h e  spectrum were scanned and in teg ra ted  

p e r i o d i c a l l y .  The ex ten t  o f  demethylat ion was ca l cu la ted  as fo l l ows :  

A = d imethy l  s u l f a t e  CH3 i n t e q r a l  a t  ambient temperature be fo re  

s t a r t  o f  r e a c t i o n  

B = d imethy l  s u l f a t e  CH3 i n t e g r a l  a t  t ime t a t  9O0C 

C = B - A = d imethy l  s u l f a t e  CH, i n t e g r a l  due t o  d imethy l  s u l f a t e  

a r i s i n g  from demethylat ion a t  t ime t a t  90°C 

D = methoxy CH, i n t e g r a l  a t  t ime t a t  90°C 

0 
P, 

The I I 1  US. t ime p l o t  i s  shown i n  F igure 4, from which demethylat ion h a l f - t i m e  

w a s  obtained. 

I 1  a t  t ime  t = C+D x 100 

5-Ch 1 orosalicy lic A ~ i d - 3 - ~  H 

A s o l u t i o n  o f  1.728 9 (10 m o l e s )  o f  5 - c h l o r o s a l i c y l i c  a c i d  i n  -12 m l  o f  

( l a )  

9 : l  2H2S0,-2H20 was heated i n  an o i l  bath a t  60°C f o r  2.5 hours. 

cooled t o  room temperature and added dropwise t o  ~ 7 0  g o f  crushed ice.  

r e s u l t i n g  m ix tu re  was s t i r r e d  and f i l t e r e d .  

water, dr ied.and r e c r y s t a l l i z e d  from a m ix tu re  o f  methanol and water t o  g i ve  an 

33'; y i e l d  o f  product. NMR spectrum o f  t h i s  ma te r ia l  i n  acetone-*H6 showed t h a t  

i t  was e s s e n t i a l l y  f u l l y  deuterated i n  t h e  C-3 p o s i t i o n .  

The m ix tu re  was 

The 

The s o l i d s  were washed w i t h  c o l d  

5-c.hlor3-2-methben~o~c Acid-3-2H (IIo) 

5rChloro-2-methoxybenzoic a ~ i d - 3 - ~ H  was prepared according t o  a mod i f i ed  

T h i s  r w i o n  conta ins s igna ls  a r i s i n g  from CH, groups o f  bo th  d imethy l  s u l f a t e  

(: 3.98) ar!d compound I 1  (6 4.20). 
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procedure o f  H ~ f f m a n ( ~ ) .  

acid-3-:H ( I a )  i n  6.5 m l  o f  acetone was added t o  a warm suspension of 9.1 g 

(51.2 m o l e s )  o f  potassium carbonate i n  10 m l  o f  acetone. 

t o  r e f l u x  w i t h  s t i r r i n g  and 3.6 g (28.6 m o l e s )  o f  dimethyl s u l f a t e  i n  4.5 m l  o f  

acetone was added dropwise. A f t e r  t h e  m ix tu re  was r e f l u x e d  w i t h  s t i r r i n g  fo r  20 

hours, t he  inorganic  s a l t s  were f i l t e r e d  and the  f i l t r a t e  was evaporated. 

remaining o i l  was r e f l u x e d  i n  methanolic KOH f o r  1 hour and t h e  s o l t i t i o n  con- 

centrated . The res idue was s t i r r e d  w i t h  d i l u t e  HC1 t o  g i v e  1.03 g (95X .y ie ld )  

of I I a ,  m.p. 80-83OC. The NMR spectrum o f  t h e  product  i n  acetone-2H, showed 

the re  was no l o s s  of deuterium du r ing  the  r e a c t i o n  o r  work-up. The ma te r ia l  was 

i d e n t i c a l  t o  an au then t i c  sample o f  5-chloro-2-methoxybenzoic a c i d  by TLC 

(so l ven t  system A). 

A sO lu t i on  o f  1.0 g (5.76 m o l e s )  o f  5 - c h l o r o s a l i c y l i c  

The m ix tu re  was heated 

The 

5-Chtorosalicq~ic A ~ i d - 3 - ~ X  (n) 
The exchange phase o f  t h i s  preparat ion was c a r r i e d  ou t  a t  New England 

I luc lear  Corparat ion according t o  i n s t r u c t i o n s  suppl ied b y  us. 

r e c r y s t a l l i z e d  5 - c h l o r o s a l i c y l i c  a c i d  (863 mg, 5 m o l e s )  and 5 m l  o f  9 : l  

H2S04-H20 con ta in ing  25 C i  o f  t r i t i u m  was heated a t  60°C under It2 w i t h  s t i r r i n g  

f o r  2.51hours. To the cooled m ix tu re  was added' co ld  water and the r e s u l t i n g  

m ix tu re  was f i l t e r e d  and the  s o l i d s  were washed w i t h  co ld  water and d r ied .  The 

crude product was d i sso l ved  i n  rcethanol and t h e  s o l u t i o n  was evaporated t o  dry-  

ness t o  remove l a b i l e  t r i t i u m .  The res idue (746 mg) was p u r i f i e d  i n  our  labora-  

t o r i e s  by r e c r y s t a l l i z a t f o n  w i t h  d i l u t i o n  (1.600 g unlabeled 5 - c h l o r o s a l i c y l i c  

a c i d  added) t o  g i v e  2.30 g (98% recovery)  o f  5 - c h l o r o s a l i c y l i c  a ~ i d - 3 - ~ H ,  m.p. 

174-175°C. sp. act .  8.20 mCi/nt4. 

A m ix tu re  o f  

--- 
'.'This reverse inode o f  add i t i on ,  necess i ta ted by s a f e t y  reasons, undoubtedly 

caused a r i s e  i n  temperature i n  t h e  mixture,  and probably  f a c i l i t a t e d  back- 

ehchange and thus lowered the  radiochemical y i e l d .  
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5-ChZoro-2-met~benaoic . A ~ i d - 3 - ~ 1 1  (IIb) 

The procedure f o r  prepar ing I I a  was fo l lowed,  From 1.913 g (11 .O m o l e s )  o f  

5 - c h l o r o s a l i c y l i c  a ~ i d - 3 - ~ H  was obta ined 1.963 g (95.7% y i e l d )  o f  I I I b ,  m.p. 

80-83"C, sp. ac t .  8.31 mCi/M. 

es tab l i shed  by TLC (so l ven t  system A ) .  

Radiochemical p u r i t y  o f  t he  product  was 

4 - [ 2 - f 5 - C h l o r o - Z m e t h o m - 3 - t F i t i ~ ~ ~ ~ o ) e t h ~ Z ] b e ~ e n e a c Z f a a m i d e  WIa)  

4-(E-Aminoethyl)benzenesulfonamide hydrochlor ide (v), m.p. 233-235OC. was 

prepared i n  25% y i e l d  from N-acetyl-2-phenylethylamine ( I V )  according t o  the  

procedure o f  M i l l e r  e t  aZ(l0). 

A m ix tu re  o f  1.680 g (9 m o l e s )  o f  I I b  and 1.752 9 (10.8 m o l e s )  of 

carbonyl d i im idazo le  (CDI) i n  15 m l  o f  d r y  d imethy l  formamide (OMF) was s t i r r e d  

a t  room temperature u n t i l  e v o l u t i o n  o f  gases subsided. The.so lut ion was warmed 

on steam ba th  f o r  15 min and 2.604 g (11 mnoles) o f  V i n  5 m l  o f  DMF was added 

i n  one po r t i on .  

f i l t e r e d  and tbe  f i l t r a t e  was mixed with 75 m l  o f  water. 

co l l ec ted ,  washed w i t h  water fol lowed by 100 m l  o f  methanol, and d r i e d  t o  g i ve  

2.627 g (79.1% y i e l d )  o f  VIa. m.p. 210-213°C. sp. a c t .  8.21 mCi/rrM, rad io -  

chemical ly  pure by TLC (so l ven t  systeni B). 

The r e s u l t i n g  m ix tu re  was heated on steam bath f o r  25 min, 

The p r e c i p i t a t e s  were 

GZvburido-'H IIXa) 

IXa was prepared according t o  the  procedure o f  Weber et at( '  1. The crude 

product  obta ined f r o m  r e f l u x i n g  1.844 9 (5.0 m o l e s )  o f  VIa w i t h  729 mg 

(5.8 m o l e s )  of cyc lohexy l isocyanate i n  80 m l  o f  acetone i n  the  presence o f  3.7 q 

o f  potassium carbonate was r e c r y s t a l l i z e d  from acetone t o  g i v e  1.477 q (60: 

y i e l d )  of IXa, m.p. 171-173.5OC; sp. ac t .  8.50 mCi/mM: UV and I R  spect ra con- 

formed w i t h  those o f  an au then t i c  sample o f  IXc; rad iochemical ly  pure by TLC 

(so l ven t  system B). 
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AmZ. Calcd. f o r  C23H28C1N305S (H.W. 493.99): 

C. 55.92: H, 5.71: C1. 7.18; N, 8.51; S, 6.49 

Found: C, 55.70; H, 5.79: C1. 7.27: 14. 8.50; S, 6.71 

2-PhewZe thg Zunine-2-I "C Eydroch l o d e  

Benzoic acid-a-14C was prepared by t rea t i ng  an ethereal so lu t ion  o f  phenyl- 

WIIl 

magnesium branide w i th  '"CO;! according to ' the  procedure o f  Dauben e t  ail( '*). 

Fran 150 mCi  o f  Ba"+CO3. 84.9 mCi o f  benzoic acid-a-"+C was obtained i n  two lo t s ,  

36.7 nlci a t  5.11 mCi/M 'and 48.2 mCi  a t  2.95 mCi/dl. 

combined (2.856 g, 23.4 mo les )  and reduced w i th  l i t h ium aluminum hydride 

(2.0 g. 52.6 mo les )  i n  ether t o  give benzyl alcohol-a-"C i n  64% y ie ld .  

mixture o f  1..621 g (15 m o l e s )  o f  benzyl alcohol-a-"T and 10 m l  o f  48% HBr was 

ref luxed w i th  s t i r r i n g  under N2 f o r  2.5 hours, d i l u ted  w i th  30 m l  o f  water and 

extracted w i th  ether. The extracts were washed with saturated llaC1 so lu t ion  and 

concentrated t o  give 2.507 g (97.52 y i e l d )  o f  benzyl bromide-a-"T. 

These materials were 

A 

To a warm solut ion o f  1.320 g (20 mo les )  o f  KCN i n  2 m l  o f  water was added 

2.507 g (14.65 mo les )  o f  benryl bromide-a-"+C i n  5 m l  o f  ethanol. 

was ref luxed with s t i r r i n g  under ti2 f o r  1.5 hours and concentrated a t  reduced 

pressure. 

w i th  70 m l  o f  ether, 

rlaC1 solut ion,  

chromatographed on a 13 x 1.5 un column o f  s i l i c a  qel e luted with methylene 

ch lo r ide  t o  g ive  1.634 g phenyla~etonitrile-2-~"C. 

The mixture 

The residual  mixture o f  o i l ,  water and inorganic sa l t s  was extracted 

The extracts were washed w i th  water followed by saturated 

Removal o f  ether gave 1.636 q o f  crude Droduct which was 

The n i t r i l e  was reduced w i th  diborane accordinq t o  a modified procedure o f  

Brown arrd Rao(l3). A 1 M so lu t ion  o f  dlborane i n  dry tetrahydrofuran (15 ml, 

15 mo les )  was added dropwise w i th  s t i r r i n q  t o  1.634 g (14 mo les )  o f  phenyl- 

acetonitri le-2-1QC i n  12 m l  o f  dry THF a t  0°C i n  20 min. 

s t i r r e d  a t  0°C f o r  1.5 hours and kept a t  room temperature fo r  2 hours. 

mixture was cooled and the excess diborane was decomposed by cautious addi t ion of 

The mixture was 

The 
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5 rial o f  absolute ethanol .  

f o r  1 hour, cooled t o  O"C, and anydrous HC1 was passed i n t o  the  s o l u t i o n .  

1 hour a t  room temperature the  m ix tu re  was concentrated a t  reduced pressure. 

res idue was r e c r y s t a l l i z e d  from acetone t o  y i e l d  0.814 q o f  VII, m.p. 214-219°C. 

sp. a c t .  3.28 mCi/mM. 

product, sp. ac t .  3.13 mCi/mM. 

i n  the subsequent steo. 

TLC (so l ven t  system C) .  

The r e s u l t i n g  m ix tu re  was s t i r r e d  a t  room temperature 

A f te r  

The 

From t h e  mother l i a u i d  was obta ined another 0.324 g o f  

The two croos o f  c r y s t a l s  were combined f o r  use 

Radiochemical p u r i t y  o f  both crops was es tab l i shed  by 

N- ( 5 - C h l o r o - 2 m e t ~ x y h ~ n z o u  1 I -2-pheny Zethy Z r r m i ~ o - 2 - ' ~  C 

5-Chloro-2-methoxybenzoic ac id  (1.567 9, 8.4 m o l e s )  was t r e a t e d  w i t h  

(V.TI,T) 

1.362 g (8.4 m o l e s )  o f  C D I  i n  5 m l  o f  d r y  9MF a t  room temperature u n t i l  

e v o l u t i o n  o f  COz subsided. 

added t o  1.095 g (7.0 m o l e s )  o f  VII. 

t a t h  f o r  15 min, d i l u t e d  w i t h  50 m l  o f  water. and ex t rac ted  w i t h  e the r .  

e x t r a c t s  were washed w i t h  R NaOH, /i HCl  and saturated NaC1 s o l u t i o n  i n  t h a t  order. 

The ether  s o l u t i o n  was d r i e d  over MgS04 and concentrated a t  reduced pressure t o  

q i ve  1.966 g (97% y i e l d )  o f  VIII, a c o l o r l e s s  viscous o i l  which was shown by TLC 

(so l ven t  system 0 )  t o  be rad iochemica l l y  pure. 

The m ix tu re  was warmed on steam bath f o r  15 min and 

The r e s u l t i n g  m ix tu re  was warmed on steam 

The 

4-[L' - (~-Ch1cro-2-methoEvtenz~~~o~~th~1-1-14C]benzenesul foncmt ide  (Wb)  

A s o l u t i o n  o f  1.966 a (6.78 m o l e s )  o f  V I I I  i n  10 m l  o f  carbon t e t r a c h l o r i d e  

was addcd w i t h  s t i r r i n g  under PI2 t o  5 m l  o f  c h l o r o s u l f o n i c  a c i d  a t  -15" t o  -5°C 

i n  4 5  min. 

t:ire f o r  1 hour. 

SC q of crushed i c e .  

d a t e r .  s t i r r e d  w i t h  a m ix tu re  o f  20 m l  cont  NH40H and 20 m l  o f  dioxane f i r s t  a t  

' r 'cr 15 min, then a t  room temperature f o r  1 hour and f i n a l l y  a t  95'C f o r  

The m ix tu re  was s t i r r e d  a t  -1O'C f o r  15 min and then a t  room tempera- 

The heavier  C1SO3H l a y e r  was c a u t i o u s l y  added dropwise t o  

The crude s u l f o n y l  c h l o r i d e  was repeatedly  washed w i t h  i c e  

' I ' r .  The I r l ix tJre was d i l u t e d  w i t h  water. c h i l l e d  i n  i c e  t a t h  and f i l t e r e d  t o  

o ivc  1.614 q (63.5% y i e l d )  o f  VIb, m.p. 211-213"C, sp. a c t .  3.27 m C i / n M ,  
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radiochemically pure by TLC (solvent system B) 

Gl#buride-"C (IXbl 

The procedure f o r  the preparation o f  IXa was followed. From 1.600 g (4.33 

mo les )  o f  VIb was obtained 1.290 g (60.2% y ie ld )  o f  IXb. n1.p. 171-173.5"C, 

sp. act. 3.66 mCi/M, radiochemically pure by TLC (solvent system B).  The I R  

and UV spectra o f  the product conformed w i th  those o f  an authentic sample o f  

I X C .  

Aml. Calcd. f o r  Cz3Hz8ClN30,S (493.99): 

C, 55.92: H. 5.71: C1, 7.18: N, 8.51: S, C.49 

Found: C. 56.04; H, 6.70; C1, 7.27: H, 8.45; S ,  6.53 

The author wlrhes to thank Mr.  N. H. Knight and h i s  associates for 
per fomlng mlcmnalyses. and Dr. G. Slomp f o r  h l s  help on the In te r -  
p re ta t lon  o f  MR spectra. 




