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SUMMARY 

A mild exchange l a b e l i n g  procedure u t i l i z i n g  0-deuterated o r  
0 - t r i t i a t e d  f-butanol w i th  sodium c a t a l y s i s  a f fo rded  i s o t o p e  
exchange i n  the a-hydrogen p o s i t i o n  of t h e  amide N-L-butyl-2- 
(5-benzyloxy-6-hydroxymethyl-2-pyridyl)-2-hydroxy-acetamide, 
thereby ex tend ing  t h e  u t i l i t y  of t h i s  approach w i t h  ketones t o  
poor e n o l i z e r s  t h a t  a r e  base  l a b i l e .  Complete l a b e l  r e t e n t i o n  
accompanied t h e  subsequent s t e p s  of r educ t ion  and debenzy la t ion  
t o  2-hydroxymethyl-3-hydroxy-6(l-hydroxy-2-~-butylam noe thy l ) -  
p y r i d i n e  d ihydroch lo r ide  ( p i r b u t e r o l  hydrochlor ide)-  H o r  - H,  i n  15-18% o v e r a l l  y i e l d  a t  t h e  4 m o l e  l e v e l .  Deuterium 
incorpora t ion  w a s  e s t ima ted  t o  b e  39%; a s p e c i f i c  a c t i v i t y  
of 206 pc/mg w a s  achieved by r a d i o l a b e l i n g .  
and chemical p u r i t y  of >99.5% w a s  e s t a b l i s h e d .  
s t a b i l i t y  w a s  demonstrated i n  aqueous media a t  a c i d i c ,  n e u t r a l  
and b a s i c  pH. 

h 

A radiochemical  
T r i t i u m  l a b e l  

Key Words: P i r b u t e r o l ,  Deuterium, Tr i t i um,  C a t a l y t i c  Exchange, 2-Hydroxyacetamide 

INTRODUCTION 

P i r b u t e r o l  hydroch lo r ide  i s  a p o t e n t  sympathomimetic b ronchod i l a to r  i n  

animal models(1) and is  p r e s e n t l y  under c l i n i c a l  i n v e s t i g a t i o n  f o r  e f f e c t -  

i veness  i n  p a t i e n t s  w i th  ch ron ic  b ronchospas t i c  d i s e a s e .  To f a c i l i t a t e  an 

understanding of t he  d i s p o s i t i o n  of p i r b u t e r o l  i n  animals du r ing  p r e c l i n i c a l  

s t u d i e s ,  i t  became of i n t e r e s t  t o  examine means by which t h i s  agen t  could b e  

r ad io l abe led .  I n  view of t h e  l eng thy  s y n t h e t i c  schemes r equ i r ed  f o r  Carbon-14 

i n c o r p o r a t i o n ,  d i r e c t  t r i t i u m  exchange l a b e l i n g  procedures  wi th  t h e  p a r e n t  

compound were considered.  As a guide t o  t h e  success  of t h i s  approach, t r i a l  

experiments were conducted by deuterium exchange w i t h  p i r b u t e r o l  and s e v e r a l  

model compounds. 

A number of base-catalyzed systems which probed t h e  e x c h a n g e a b i l i t y  of r i n g  

hydrogen wi th  deuter ium oxide under cond i t ions  a p p r o p r i a t e  f o r  o r tho - l abe l ing  

of pheno l i c  hydroxyl groups were unsuccess fu l  (Table  I ) ,  a t t r i b u t a b l e  t o  t h e  
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presence of a s u b s t i t u t e d  p y r i d i n e  which would b e  h i g h l y  i n a c t i v a t e d  t o  exchange 

of t h e  a v a i l a b l e  aromatic  p ro tons .  

exposure i n  l abe led  anhydrous s o l v e n t s ,  necessa ry  f o r  t h e  exchange of r i n g  

hydrogen i n  c e r t a i n  model s u b s t i t u t e d  p y r i d i n e s ,  and of exocyc l i c  hydrogen i n  

t o l u e n e ,  r e s u l t e d  i n  the  e x t e n s i v e  deg rada t ion  o f  p i r b u t e r o l  w i t h  no evidence 

of deuter ium i n c o r p o r a t i o n  (Table I ) .  

by a c i d  and t r a n s i t i o n - m e t a l  c a t a l y s i s  a l s o  a f fo rded  no l a b e l e d  product .  

The more r igo rous  cond i t ions  of a lkox ide  

A f u r t h e r  examination of exchange r e a c t i o n s  

With t h i s  i n fo rma t ion ,  a t t e n t i o n  was d i r e c t e d  t o  an amide in t e rmed ia t e  1 of t h e  

p i r b u t e r o l  s y n t h e s i s  which o f f e r e d  a weakly a c i d i c  a-hydrogen f o r  p o t e n t i a l  ex- 

change. The r e l u c t a n c e  of amides t o  submit t o  deuter ium exchange is  sometimes 

overcome wi th  0-deuterated a l c o h o l s  i n  t h e  presence of a lkox ide (6 ) ,  c o n d i t i o n s  

which led t o  t h e  decomposition of amide 1. However, t h e  a-exchange o f  1, con- 

ducted a s  w i t h  ketones i n  t h e  presence of d e u t e r i o a l c o h o l s  and c a t a l y t i c  amounts 

of sodium(7,8) ,  convenient ly  a f fo rded  a p p r e c i a b l e  i n c o r p o r a t i o n  of one deuter ium 

atom i n  good y i e l d .  React ion c o n d i t i o n s  were optimized wi th  t h e  use  o f  t -butanol-  

0- H. Subsequent amide r e d u c t i o n  and debenzy la t ion  t o  p i r b u t e r o l -  H hydroch lo r ide  

proceeded wi th  f u l l  l a b e l  r e t e n t i o n .  

exchange wi th  t-butanol-0- H ,  u l t i m a t e l y  p rov id ing  p i r b u t e r o l -  H hydroch lo r ide  

wi th  a high s p e c i f i c  a c t i v i t y  i n  an o v e r a l l  y i e l d  of 18%. 

procedure p re sen ted  bo th  c o s t  and time advantages r e l a t i v e  t o  t h e  op t ion  of 

p repa r ing  t r i t i u m - l a b e l e d  p i r b u t e r o l  by amide r educ t ion  w i t h  t r i t i a t e d  diborane;  

fur thermore,  t h e  p o s i t i o n  of l a b e l  i n  t h e  l a t t e r  product  would b e  less d e s i r a b l e  

from t h e  s t a n d p o i n t  of p o s s i b l e  metabol ic  vu lne rab i l i t y (9 -11) .  

2 2 

The method was r e a d i l y  adap tab le  t o  t r i t i u m  

3 3 

This  r a d i o l a b e l i n g  

The fo l lowing  s e c t i o n  d e s c r i b e s  t h e  procedures  by which t h e  deuterium- and 

t r i t i um- labe led  p r e p a r a t i o n s  of p i r b u t e r o l  hydroch lo r ide  were obtained (F ig .  1) 

and analyzed. 

EXPERIMENTAL 

A n a l y t i c a l  Methods 

Thin l a y e r  chromatography (TLC) w a s  conducted w i t h  precoated s i l i c a  g e l  g l a s s  

p l a t e s  (E. Merck) and s o l v e n t  systems a ,  b and c:  
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1 2 

a. e t h y l  acetate-diethylamine (95:5) 

b . benzene-ethyl a c e t a t e - g l a c i a l  a c e t i c  

a c i d  (100:100:15) 

c. methyl e t h y l  ketone-glacial  acetic 

acid-water (6 : l : l )  

2 Rf 3 4 

0.44 0.21 0 

- - 0.05 

0.81 0.47 0.30 

Radiochemical p u r i t y  w a s  estimated with t h e  a id  of a Varian Aerograph Model 6000-2 

radiochromatogram scanner. Radiolabeled zones w e r e  v i sua l ized  by autoradiography 

with Eastman Blue Brand X-ray f i lm.  U l t r a v i o l e t  (W) absorpt ion d a t a  from 0.lN 

methanolic I€Cl so lu t ions  (296 nm) a s s i s t e d  p u r i t y  determination. Gas l i q u i d  

chromatography (GLC) ana lys i s  of p u r i t y  and t r i t i u m  l a b e l  s t a b i l i t y  of product 

w a s  performed with a Microtech Model MT-200 gas chromatograph equipped with a 
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2 m 3% 08-225 g l a s s  column (4 mm i . d . ,  Gas-Chrom Q, 60-80 mesh) and a flame 

i o n i z a t i o n  d e t e c t o r .  

s i l y l  (TMS) e t h e r  d e r i v a t i v e s  w i t h  50% R e g i s i l  (BSTFA f 1% TMCS) i n  acetone.  

a column temperature of 180", 4-(TMS)3 exh ib i t ed  a r e t e n t i o n  t i m e  of 2.1 min. 

So l id  probe mass spectrometry (MS) w a s  conducted w i t h  an LKB 9000 mass spectro-  

meter at i o n i z a t i o n  p o t e n t i a l s  of 70 and 12-13 e V ,  t o  assist product i d e n t i f i c a t i o n  

and deuterium incorpora t ion  a n a l y s i s .  Deuterium incorpora t ion  w i t h  p i r b u t e r o l ,  

which e x h i b i t s  a very weak molecular i o n  signal, was  determined by r e f e r e n c e  t o  

t h e  d e c l i n e  i n  b a s e  peak i n t e n s i t y  a t  m/e 155 and t h e  inc reased  i o n  abundance a t  

m/e 156 (Table 11). 

Samples were i n j e c t e d  fol lowing t h e  p repa ra t ion  of t r imethyl-  

A t  

2 Table 11. R e l a t i v e  fragment i o n  i n t e n s i t i e s  of p i r b u t e r o l  and p i r b u t e r o l -  H. 

Re la t ive  i o n  i n t e n s i t y  
- m/ e P i r b u t e r o l  Pirbuterol-LH 

155 

156 

15 7 

158 0.7 mle 155 

2 Proton NMR s p e c t r a  of 4- H were obtained a t  60 MHz i n  deuterium oxide with sodium 

DSS i n t e r n a l  r e fe rence .  Rad ioac t iv i ty  determinat ions were obtained by conventional 

l i q u i d  s c i n t i l l a t i o n  spec t romet r i c  methods. 

The New England Nuclear Corp. prepared t h e  t r i t i u m  l abe led  L-BuOH and conducted 

t h e  exchange r e a c t i o n  wi th  1 according t o  a p ro toco l  developed f o r  t h e  deuterium 

exchange. 

2 P repa ra t ion  of Deuterium-Labeled P i r b u t e r o l  Hydrochloride (4- H) 

1. Hydrogen Deuterium Exchange. N-t-butyl-2-(5-benzyloxy-6-hydroxymethyl-2-pyridyl)-2- 

2 2 hydroxyacetamide- H. (2- H) . 
L 

I n  a s toppered 100 m l  round bottom f l a s k  and i n  an atmosphere of n i t rogen ,  

1.378 g (4 m o l e )  of 1 w a s  d i spe r sed  i n  16 m l  (166 m o l e )  of f r e s h l y  d i s -  

t i l l e d  L-butanol- H (Aldrich,  98+% (CH ) COD). 2 To t h e  d i spe r s ion  w a s  added 3 3  



Deuteriwn- and !l'ritiwn-labetted PirbuteroZ Hydrochloride 529 

2. 

37 mg of sodium metal i n  a subdivided s ta te ,  and t h e  system w a s  magnetically 

s t i r r e d  f o r  a per iod of 20 hours a t  room temperature under n i t rogen .  To t h e  

f i n a l  s o l u t i o n  c h i l l e d  t o  0" with an i c e  ba th  was added 4 m l  of water, and t h e  

contents  were lyophi l ized.  The dr ied  product was  f reed  of l a b i l e  deuterium 

-- i n  vacuo, using methanol as so lvent ,  and ex t rac ted  from 2 m l  of water (pH 10) 

with 10 m l  of chloroform. Af te r  drying with Na2S04, so lvent  removal i n  vacuo 

afforded 1.491 g (108X) f r e e  base o i l  2- H. Authent ic i ty  w a s  confirmed by 

comparative TLC (>90%, s i n g l e  component), GLC and MS (39% dl incorporat ion)  

ana lys i s  with 2 reference s tandard.  

2 

Reduction t o  2-hydroxymethyl-3-benzyloxy-6-(l-hydroxy-2-t-butylaminoethyl) 

pyridine-  H1 dihydrochloride (3- H)-. 2 2 

" 
Free base o i l  2-'H (4 m o l e )  i n  24 m l  of anhydrous te t rahydrofuran w a s  

added from a dropping funnel  t o  a 100 m l  RE f l a s k  containing 12 m l  of a 1 M 

s o l u t i o n  of diborane i n  te t rahydrofuran (Aldrich) over a 1-2 hour per iod,  

cont ro l led  by a d j u s t i n g  t h e  amount of hydrogen evolut ion while  maintaining a 

temperature of 0-5". The temperature of t h e  reac t ion  medium w a s  then slowly 

r a i s e d  (30 min) t o  room temperature and heated a t  r e f l u x  (65") f o r  an 

addi t iona l  1.5 hours. 

reduct ion t o  3-% w a s  e s s e n t i a l l y  complete. 

room temperature and t r e a t e d  w i t h  2.5 m l  of e thanol ic  HC1 (4.5 N) and 50 m l  

of d i e t h y l  e t h e r  t o  y i e l d ,  a f t e r  overnight  c h i l l i n g ,  f i l t r a t i o n  and vacuum 

2 drying, 0.894 g (55%) c r y s t a l l i n e  3- H. The product was i d e n t i c a l  with an 

au thent ic  sample of unlabeled 3 with respec t  t o  TLC (>go%, s i n g l e  component) 

m.p. (185-187", dec . ) ,  GLC and MS (39% d incorporat ion)  da ta .  

TLC ana lys i s  a t  t h i s  po in t  ind ica ted  t h a t  amide 

The contents  w e r e  cooled t o  

1 

3. Hydrogenation t o  2-hydroxymethyl-3-hydroxy-6-(l-hydroxy-2-t-butylami~oethyl) 

2 2 2 pyridine-  H1 dihydrochlor ide (p i rbutero l -  H hydrochlor ide;  4- H). 

Three-'H was r e c o n s t i t u t e d  i n  2 ml of water (pH 10.5) and ex t rac ted  with 

4 x 10 m l  of chloroform. The combined e x t r a c t s  were dr ied  wi th  Na SO and 

reduced t o  dryness i n  vacuo t o  a f ford  0.600 g (1.82 mmole) 3- H f r e e  base. 

The compound was hydrogenated i n  a P a r r  pressure b o t t l e  i n  t h e  presence 

2 4  
2 
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of 9 d of 96% methanol and 0.34 g o f  5% pal ladium/carbon,  50% H20 c a t a l y s t  

(Englehard) a t  50 p s i  f o r  2 hours .  

f i l t e r e d ,  reduced t o  an o i l  i n  vacuo, d i s so lved  i n  10 m l  o f  wa te r  and 

l y o p h i l i z e d .  

0.65 m l  of 8N e t h a n o l i c  H C 1  and 11 m l  of i s o p r o p y l  e t h e r  at  0-5°C t o  induce 

slow c r y s t a l l i z a t i o n  of crude hydrochlor ide.  C h i l l i n g ,  f i l t r a t i o n  and vacuum 

dry ing  gave 0.246 g 4- H ,  confirmed by TLC, GLC and MS (39% d inco rpora t ion )  

a n a l y s i s .  R e c r y s t a l l i z a t i o n  from methanol-isopropyl e t h e r  (6 :1 ) ,  a f t e r  

s l u r r y i n g  i n  t h e  p re sence  of 50 mg Darco KB, provided 0.192 g (28%; 15% over- 

a l l )  4- H ,  m.p. 166-167" ( r e f .  176-178"). P u r i f i c a t i o n  w a s  achieved by f r e e  

base r egene ra t ion  from acetone and t r i e t h y l a m i n e  (molar e q . ) ,  and d ihydroch lo r ide  

c r y s t a l l i z a t i o n  from the  r e s u l t i n g  f i l t r a t e  w i th  methanol and 5.5N e t h a n o l i c  H C 1  

t o  a f f o r d  0.100 g of 4- H ,  m.p. 177-178" ( r e f .  176-178'). P u r i t y  was esta- 

b l i s h e d  by TLC ( s i n g l e  component), UV and MS (39% d inco rpora t ion )  a n a l y s i s .  

NMR evidence supported t h e  s i te  of expected deuter ium exchange: i n t e g r a t e d  

a r e a  under t h e  q u a r t e t  s i g n a l  a s s igned  t o  t h e  s i d e  cha in  6-hydrogen (C-1' 

methine p ro ton ,  6=5.55, J=4 cps)  averaged 65% of t h a t  measured f o r  t h e  

unlabeled m a t e r i a l .  

The product  was s i n t e r e d  g l a s s  (UF)- 

To t h e  r e s u l t i n g  r e s i d u e  i n  1-2 m l  of e t h a n o l  was s lowly added 

2 
1 

2 

2 

1 

3 
Prepa ra t ion  of Trit ium-Labeled P i r b u t e r o l  Hydrochloride (4- H) 

1. Hydrogen Tr i t i um Exchange. N-t-butyl-2-(5-benzyloxy-6-hydroxymethyl-2-pyridyl) - 
3 3 2-hydroxyacetamide- H, (2- H).  
I 

h i d e  1 ( 4  m o l e )  was s u b j e c t e d  t o  t r i t i u m  exchange w i t h  0 - t r i t i a t e d  

- t -butanol  under c o n d i t i o n s  as desc r ibed  above f o r  t h e  deuterium l a b e l i n g .  

The t r i t i a t e d  a l coho l  was prepared by d i s t i l l i n g  30 c u r i e s  of 3H 0 i n t o  3 m l  

of f r e s h l y  d i s t i l l e d  L-butanol.  

exchange, molecular  s i e v e  was added t o  absorb water .  The r-butanol-  H w a s  

d i s t i l l e d  i n t o  an exchange r e a c t i o n  f l a s k  con ta in ing  1 i n  1 3  m l  of f r e s h l y  

d i s t i l l e d  t - b u t a n o l  and 37 mg sodium. 

l a b i l e  t r i t i u m  was removed i n  vacuo, u s ing  methanol as wash s o l v e n t ,  and d r i e d  

-- i n  vacuo. 

2 

Following a 30 min. s t i r r i n g  pe r iod  t o  e f f e c t  

3 

Following a 16-hour exchange p e r i o d ,  

E x t r a c t i o n  and recovery of product  from 2 m l  of water (pH 10) with 
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chloroform i n  t h e  normal manner provided 1.184 g (86%),  133 uCi/mg, f r e e  base  

o i l  2- H ,  TLC (2 minor i m p u r i t i e s )  and MS d a t a  confirmed t h e  p re sence  of 

a u t h e n t i c  2- H. 

3 

3 

2. Reduction t o  2-hydroxymethyl-3-benzyloxy-6-(l-hydro~-2-t-butylaminoethyl) 

3 3 pyr id ine -  H1 d ihydroch lo r ide  (3- H) . 
3 Free b a s e  o i l  3- H (3.44 m o l e )  w a s  reduced i n  t e t r ahydro fu ran  wi th  d ibo rane  

under cond i t ions  a s  desc r ibed  above f o r  t h e  deu te ra t ed  r educ t ion  procedure,  w i t h  

t h e  a p p r o p r i a t e  molar e q u i v a l e n t  s c a l e  adjustments .  C r y s t a l l i n e  d ihydroch lo r ide  

3-3H, 0.883 g (66%) w a s  ob ta ined  which e x h i b i t e d  a n a l y t i c a l  p r o p e r t i e s  com- 

pa rab le  t o  t h o s e  of a u t h e n t i c  unlabeled 3. 

3. Hydrogenation t o  2-hydroxymethyl-3-hydroxy-6-(l-hydroxy-2-t-butylaminoethyl) 

3 3 3 pyr id ine -  H1 d ihydroch lo r ide  ( p i r b u t e r o l -  H hydroch lo r ide ;  4- H) . 
3 Three- H (2 .2  mmole) w a s  converted t o  t h e  f r e e  b a s e  and hydrogenated under 

cond i t ions  a s  desc r ibed  f o r  t h e  r e a c t i o n  wi th  t h e  d e u t e r a t e d  in t e rmed ia t e .  

Crude d ihydroch lo r ide  4-%, 0.311 g,  s epa ra t ed  from the  e thano l - i sop ropy l  

e t h e r  s o l u t i o n  and w a s  r e c r y s t a l l i z e d  wi th  methanol-isopropyl a l c o h o l  a f t e r  

Darco KB d e c o l o r a t i o n  t o  g ive  0.222 g (33%; 18% o v e r a l l )  4- H,  m.p. 168-173" 

( r e f .  176-178'), 143 uCi/mg. Two success ive  p u r i f i c a t i o n s  by t h e  acetone- 

3 

t r i e t h y l a m i n e  b a s e  r egene ra t ion  method above a f fo rded  0.106 g of 4-JH, m.p. 

177-179" ( r e f .  176-178'), 206 vCi/mg. TLC autoradiography i n  3 systems 

r evea led  >99.5% radiochemical  p u r i t y ,  w i t h  no evidence of un labe led  i m p u r i t i e s  

responsive t o  254 nm UV l i g h t  exposure.  

p i r b u t e r o l  hydrochlor ide:  C,  45.0; H,  7.02; N ,  8.71; Found: C ,  44.98; 

H,  6.94; N ,  8.50. The product  w a s  i n d i s t i n g u i s h a b l e  from a u t h e n t i c  unlabeled 

p i r b u t e r o l  hydroch lo r ide  on t h e  b a s i s  of UV,  I R  (KBr) and MS a n a l y s i s .  P u r i t y  

e s t i m a t i o n s  were 105.5% and 100.0% by GLC and UV de t e rmina t ions ,  r e s p e c t i v e l y .  

Anal. f o r  a n a l y t i c a l  grade r e f e r e n c e  

A p r e p a r a t i o n  of lower s p e c i f i c  a c t i v i t y  product  w a s  ob ta ined  f o r  g e n e r a l  

3 metabolism s t u d i e s  by d i l u t i o n  of a p o r t i o n  of 4- H w i t h  5 p a r t s  o f  unlabeled 

s t anda rd  4, as t h e  f r e e  base  i n  acetone,  and formation i n  the u s u a l  manner 

of r e c r y s t a l l i z e d  hydroch lo r ide  (m.p. 178-179"), e s t ima ted  by UV, TLC and 
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GLC a n a l y s i s  t o  b e  100% rad iochemica l ly  and c h e d c a l l y  pure.  

s t e p  a l s o  se rved  t o  e l i m i n a t e  deg rada t ion  of t h e  compound by s e l f  i r r a d i a t i o n  

on s t o r a g e  ( 4 ' )  i n  t h e  s o l i d  s ta te ,  which w a s  found t o  proceed at a rate 

averaging 0.3Xlnonth f o r  t h e  und i lu t ed  material. 

Th i s  d i l u t i o n  

T r i t i u m  Label S t a b i l i t y  

The chemical s t a b i l i t y  o f  t h e  t r i t i u m  l a b e l  o f  pirbuterol-'H hydroch lo r ide  

w a s  determined i n  aqueous media a t  a c i d i c ,  n e u t r a l  and b a s i c  pH, accordingly:  

4- H d i l u t e d  w i t h  un labe led  r e f e r e n c e  p i r b u t e r o l  hydroch lo r ide  w a s  a d j u s t e d  t o  

10 pg/ml concen t r a t ions  (175,000 dpm/ml) i n  20 m l  of 1 N  H C 1  ( 2 5 " ) ,  0.1N NaOH 

( 2 5 ' )  o r  0.lM phosphate b u f f e r ,  pH 7.4  ( 3 7 ' ) .  Two-ml a l i q u o t s  were removed from 

t h e  b u f f e r  s o l u t i o n s  a t  0 ,  2 ,  6 ,  24  and 48 hours  and from t h e  remaining aqueous 

3 

3 Table 111. T r i t i u m  l a b e l  s t a b i l i t y  s t u d i e s  wi th  p i r b u t e r o l -  H i n  aqueous s o l u t i o n .  

Pe rcen t  r a d i o a c t i v i t y  recovery Pe rcen t  

Condi t ions i n t e r v a l  H,O r e s i d u e  e x t r a c t i o n a  con ten t  (GLI 

pH 7 . 4  b u f f e r ,  0 h r .  <0.1 104.8 91 .1  100 r e f .  

37" 2 h r .  <0.1 102.1  94 .4  100.0 

6 h r .  2.6 90 .0  9 6 . 1  98 .5  

Time Lyoph i l a t e  Lyoph i l a t e  Acetone p i r b  u t  er o 1 
L 

24 h r .  0.6 96.7 100.3 92.3 

48 h r .  0.3 92 .5  101.0 107.7 

', 
0.1  N NaOH, 25" 0 h r .  0.2 97.6 9 3 . 4  - 100 r e f .  

48 h r .  <0.1 112.4  98.0 96.8 

1 N HC1, 25" 0 h r .  0 . 2  97.6 96.3 100 r e f .  

48 h r .  <0.1 104.3 9 6 . 5  101.1 

aTLC examination (system C) of l y o p h i l a t e  r e s idues  and ace tone  e x t r a c t s  supported 

t h e  absence of d e t e c t a b l e  p i r b u t e r o l  deg rada t ion  p roduc t s .  
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systems a t  0 and 48 hours only. One m l  of each a l i q u o t  was lyoph i l i zed ;  t h e  

water condensate and t h e  r e s u l t i n g  r e s i d u e  were radioassayed.  The remaining 1 

w a s  shaken with 5 ml of ace tone  and 1 . 7  g of K2C03*1.5 H20, and cen t r i fuged .  

The acetone l a y e r  w a s  removed, evaporated t o  dryness  and r e c o n s t i t u t e d  w i t h  0 . 1  

ml ace tone  f o r  GLC a n a l y s i s  of i n t a c t  p i r b u t e r o l  con ten t .  A l l  a s says  w e r e  per- 

formed i n  d u p l i c a t e .  The averaged r e s u l t s ,  summarized i n  Table 111, i n d i c a t e  

t h a t  l i t t l e  t o  none of t h e  incorporated tritium is exchanged w i t h i n  t h e  48-hour 

test pe r iod  over t h e  pH range employed; n e g l i g i b l e  amounts of t r i t i u m  water  and 

no degrada t ion  products  were de tec t ed  by TLC and GLC a n a l y s i s .  More r igo rous  

cond i t ions  of drug exposure a t  n e u t r a l  and a l k a l i n e  pH are known t o  r e s u l t  i n  

t h e  chemical decomposition of p i r b u t e r o l ,  and t h e r e f o r e  t h e s e  cond i t ions  were no t  

explored wi th  t h e  tritium labe led  compound. The high degree  of radiochemical  

s t a b i l i t y  of p i r b u t e r o l -  H, t h e r e f o r e ,  sugges t s  t h i s  p repa ra t ion  w i l l  b e  s u i t a b l e  

f o r  drug d i s p o s i t i o n  s t u d i e s  i n  animal models. 

3 
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