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SUMMARY 

A simple route to 3-(hydroxymethyl-”C)-8-methoxychromone- 

However, this ma- Z-’% using formaldehyde-“C is described. 

terial was considered to be unacceptable for most biological 

studies because about 16% of the radioactivity was expired 

as ‘*C02 in the mouse. The synthesis of 3-methoxysalicy- 

lic (carboxyl-l‘c) acid is described which was converted in 

several steps to 3-hydroxymethyl-8-methoxychromone-4-’4C. 

Only 0.03% of the radioactivity in this compound was expir- 

ed as “C02. 

Key Wordst 3-Methoxysalicylic acid, 3-(hydroxymethyl)-8-methoxy-3- 

methylsul f inyl-4-chromoneI biost ability. 

INTRODUCTION 

3-Hydroxymethyl-8-methoxychromone has been shown to be a new, orally active, 

specific prophylactic inhibitor of Type I hypersensitivity reactions (1). The 

drug was labeled with “C in order to more easily investigate the absorption 

and excretion rates, blood levels, tissue distribution and to determine its 

metabolites (2,3,4,5). 

* To whom requests for reprints should be sent. 
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DISCUSSION 

The synthesis of this drug has been described ( 6 ) ,  and as represented in 

Scheme A will produce 3-(hydroxymethyl-’4C)-8-methoxychromone-2-’ *C (111). 

synthesis was simple, inexpensive and gave I1 in good yield even when the molar 

ratios o f  the 3-methoxy-2-(a-methyl-sulfinylacetyl) phenol (I], formaldehyde 

and potassium carbonate were reduced to 1:2.2:2.25. 

sulfinyl group from I1 with heat gave the desired 111. The chemical yield was 

43% while the radiochemical yield was 25%. However, when I11 was administered 

orally to a mouse, 16% of the radioactivity was expired as ‘“CO,. This bio- 

logical instability of the 14C made 111 unacceptable for extensive metabolic 

This 

Elimination of the methyl- 

use. 

O C H 3  O C H 3  O C H 3  

I 1 1  * d e n o t e s 1 4 C  1 1 1  * d e n o t e s i 4 C  

l a  +denotes  I 4 c  I I a  * denotes i4C l l l a  * denotes14C 

SCHEME A 

Incorporation of “C into the carbonyl group of I11 appeared t o  offer the 

best location for a biologically stable label. 

methy1-8-methoxychromone-4-’*C (IIIa) is shown in Scheme B. 

The synthesis of 3-hydroxy- 

SCHEME B 
The 3-methoxy salicylic-(carboxyl-’“C) acid (V) was prepared via the Kolbe- 

Schmitt Reaction (7) from the potassium salt of guiacol (IV) and “CO, at 

15OoC for 4 hours at about 600 psi pressure. Yields of about 65% were obtained 
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us ing  on ly  a 30% excess of '*Cot. 

which gave I a ,  when allowed t o  r e a c t  w i t h  t h e  anion of dimethylsulfoxide.  

I a ,  formaldehyde and potassium carbonate  were allowed t o  r e a c t  i n  a 1:7:2.25 

molar r a t i o ,  t h e  product w a s  IIa, which when heated gave t h e  des i r ed  I I I a .  

chemical y i e l d  was lo%,  while  the radiochemical y i e l d  was 27%. 

adminis tered o r a l l y  t o  a mouse, 0.03% of t h e  r a d i o a c t i v i t y  was expired as "CO,. 

The methyl ester (VI) w a s  then prepared,  

When 

The 

When I I I a  w a s  

EXPERIMENTAL 

Potassium S a l t  of Guiacol (IV): A mixture  of 62.0 g (0.5M) gu iaco l  and 2.8 g 

(0.5M) curshed potassium hydroxide,  i n  to luene ,  w a s  allowed t o  r e f l u x  f o r  4 

hours p ro tec t ed  (8) from COZ. The c a l c u l a t e d  amaunt of water  w a s  c o l l e c t e d  

i n  a Dean-Stark t r a p  du r ing  t h i s  t i m e .  The r e a c t i o n  was cooled,  f i l t e r e d ,  and 

t h e  s o l i d  washed wi th  t h r e e  125 m l  p o r t i o n s  of anhydrous e t h e r .  The s o l i d ,  

a f t e r  d ry ing  i n  vacuo a t  l l O ° C  f o r  20 hour s ,  w a s  ground i n  a mortar  w i th  p e s t l e  

i n  a N z  atmosphere and weighed 73 g (90%). 

3-Methoxysali~ylic-(carboxyl-~'C) ac id  (V) : The CaCIZ d r i e d  '*COa which was 

l i b e r a t e d  a t  10 mm p res su re  by t h e  dropwise a d d i t i o n  of 50 m l  of 70% p e r c h l o r i c  

a c i d  (over 15  minutes) t o  a mixture  of 8.33 g of barium carbonate-"C and 1 1 . 4 1  g 

of non-radioact ive barium carbonate  ( t o t a l  of 200 m C i  and 100 mM), was con- 

densed i n  a 

l y  charged with 12.3 g (75 mM) of I V  by imnersion i n  a l i q .  Nzbath. The va lve  

on t h e  bomb w a s  c losed 15 min. a f t e r  a d d i t i o n  of t h e  p e r c h l o r i c  a c i d  w a s  com- 

p l e t e .  When a t  room temperature ,  t h e  i n c r e a s e  i n  weigh of 4.2 g (95%) w a s  due 

t o  t h e  '*COZ. 

75 m l  c apac i ty  s t a i n l e s s  steel, valve-equipped bomb (9), previous-  

A p r e s s u r e  gauge w a s  added t o  t h e  va lve  and t h e  bomb w a s  heated f o r  f o u r  hours  

at 15OoC and then  allowed t o  cool t o  room temperature  overnight .  

p re s su re  was 575 p s i .  The fol lowing morning, t h e  va lve  on t h e  bomb w a s  c l o s e d ,  

t h e  p r e s s u r e  gauge removed, and t h e  bomb a t t ached  t o  a rubber  ba l loon  connected 

t o  a f l a s k  con ta in ing  200 m l  of a f r e s h l y  prepared and f i l t e r e d  s o l u t i o n  of 

5% barium hydroxide. 

amount of '*C& 

carbonate-'*C u n t i l  t h e  bomb w a s  a t  atmospheric p re s su re .  

The maximum 

The needle  va lve  w a s  r epea ted ly  opened t o  a l low a small 

t o  c o l l e c t  i n  t h e  ba l loon  and t hen  t o  be t rapped as barium 
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The v a l v e  was removed and t h e  s o l i d  i n  t h e  bomb d i s s o l v e d  i n  f i v e  50-ml por-  

t i o n s  o f  ho t  water .  The aqueous phases  were combined, bone-blacked (lo), and 

t o  t h e  f i l t r a t e  i n  a 500-ml R.B. f l a s k  equipped w i t h  an  e q u i l i b r a t e d  a d d i t i o n  

funne l  was added 18 m l  of 6N H C 1  dropwise ove r  ca. 15 minu tes ,  and any l i b e r -  

a t e d  '*COz allowed t o  bubble  through t h e  same barium hydroxide  s o l u t i o n  used 

t o  c o l l e c t  t h e  excess  '*CO2 from t h e  bomb. The p r e c i p i t a t e d  barium carbonate-  

C was f i l t e r e d ,  washed wi th  water and ace tone ,  d r i e d  and weighed 4.23 g (19.2% 1 4  

r ecove red ) .  

The a c i d i c  aqueous s o l u t i o n  was cooled  i n  an i c e b a t h  and t h e  p r e c i p i t a t e d  V w a s  

f i l t e r e d ,  washed wi th  water, and d r i e d  i n  vacuo a t  61' C f o r  2 hours  t o  g i v e  

9.7 g. Th i s  w a s  r e c r y s t a l l i z e d  from 250 m l  b o i l i n g  water, bone-blacked, and 

cooled. The p r e c i p i t a t e  w a s  f i l t e r e d ,  washed wi th  water, and d r i e d  as above t o  

g ive  7.52 g (60%) which mel ted  149-151OC. 

A t h in - l aye r  chromatogram (TLC!(12)gave a s i n g l e  W absorb ing  s p o t  a t  an Rf = 0.95 ,  

i d e n t i c a l  w i th  an a u t h e n t i c  sample ,  and when scanned (13) con ta ined  a l l  t h e  r a -  

d i o a c t i v i t y  on t h e  p l a t e .  The s p e c i f i c  a c t i v i t y  w a s  1 .70  m C i / m M  ( t h e o r y  r e -  

qu i r ed  2 m C i / m M ) .  This  material w a s  used t o  p r e p a r e  Vl. 

A p u r e  sample me l t ed  149-151OC ( 7 , l l ) .  

Methyl 3-methoxysalicylic-(carboxyl-1~~)acid (VI): A s o l u t i o n  of 7.52 g 

(44.6 mM) V i n  53.7 m l  methanol ,  c o n t a i n i n g  2.86 m l  conc. s u l f u r i c  a c i d ,  w a s  

r e f luxed  f o r  8 h o u r s ,  coo led ,  and t h e  s o l v e n t  removed. The r e s i d u e  w a s  p a r t i -  

t i oned  between 82 m l  benzene and 41 m l  water. The aqueous phase  was e x t r a c t e d  

wi th  an a d d i t i o n a l  two 20-ml p o r t i o n s  of benzene. The o r g a n i c  phases  were com- 

b ined ,  d r i e d  w i t h  magnesium s u l f a t e ,  f i l t e r e d  and t h e  s o l v e n t  removed. Th i s  

gave 8.43 g o f  V I ,  which mel ted  61.5-64.5OC. 

material w a s  used  t o  p r e p a r e  I a .  

A pure  sample mel ted  62-65OC. T h i s  

2 '-Hydroxy-3 '-methoxy-2- (methy1su1finy1)acetophenone-(carbony1-'*C) (Ia) : 

suspens ion  of 7.18 g (170 mM) 57% o i l  d i s p e r s i o n  of sodium hydr ide  i n  52 .2  m l  d r y  

benzene, was added 35.6 g (45.6 mM) d ime thy l su l fox ide  o v e r  15  min. w i t h  magnet ic  

s t i r r i n g .  

f o r  1 hour .  

t u r e  w a s  loslered t o  room t empera tu re .  

To a 

The i n t e r n a l  t empera tu re  w a s  r a i s e d  r a p i d l y  t o  7OoC and k e p t  t h e r e  

A t  t h e  end of t h i s  t i m e ,  t h e  foaming had subs ided  and t h e  tempera- 

A s o l u t i o n  of 8.43 g (46 .3  mM) of V I  w a s  
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added dropwise over 1 hour and s t i r r i n g  continued overnight .  

ml g l a c i a l  a c e t i c  ac id  i n  32 ml wate r  w a s  added dropwise ove r  4 hours keeping 

t h e  i n t e r n a l  temperature  between 7-10°C. The r e s u l t i n g  s o l i d  was f i l t e r e d ,  

washed w i t h  two 25-1 p o r t i o n s  of cold wa te r ,  and two 25-ml p o r t i o n s  of Ske l ly  B 

(20) ,  and a i r  d r i e d  t o  a i v e  8.80 g (83.3%) of I a  which melted 137-140°C. 

pure sample melted 140-142OC. 

which was i d e n t i c a l  w i th  a pure sample of I a  and another  a t  Rf = 0.74. 

t e r i a l  a t  Rf = 0.34 contained 95% of t h e  r a d i o - a c t i v i t y  on t h e  p l a t e  when scann- 

ed (13).  Th i s  m a t e r i a l  was used t o  p repa re  I I a .  

A s o l u t i o n  of 13.7 

A 

A TLC (12) exh ib i t ed  two s p o t s ,  one a t  R f =  0.34 

The ma- 

3-Hydroxymethyl-8-methoxy-3-methylsulfinyl-4-chromanone-4-'ZC ( I I a ) :  The 8.80 

g (38.6 mM) of I a  was added t o  a s o l u t i o n  of 11.97 g (86.7 mM) potassium carbo- 

n a t e  i n  126 m l  of water  w i th  magnetic s t i r r i n g .  To t h i s  was added 21.9 ml (269 

mM) of 37% formaldehyde, dropwise,  over 30 minutes.  A f t e r  an a d d i t i o n a l  30 

minutes ,  a p r e c i p i t a t e  appeared which inc reased  wi th  t i m e .  

t h e  p r e c i p i t a t e  was f i l t e r e d ,  washed wi th  fou r  30 m l  p o r t i o n s  of cold w a t e r ,  

and then magnet ical ly  s t i r r e d  wi th  70 ml of water  f o r  30 min. 

t h e  s o l i d  w a s  a i r  d r i e d  f o r  s e v e r a l  hours and then f o r  1 h r .  a t  22OC i n  vacuo 

t o  g ive  7.68 g (73.6%) of I I a  which melted 120-123°C. 

s p o t s ,  one a t  Rf = 0.78 which was i d e n t i c a l  w i th  'a pure sample o f  I I a ,  and an- 

o t h e r  a t  Rf = 0.82. 

on t h e  p l a t e  when scanned (13).  This m a t e r i a l  w a s  used t o  prepare I I I a .  ' 

Afte r  t h r e e  hour s ,  

A f t e r  f i l t e r i n g ,  

A TLC (12) e x h i b i t e d  two 

The s p o t  a t  Rf = 0.78 contained 95% of t h e  r a d i o a c t i v i t y  

3- (Hydro~ymethyl)-8-methoxychromone-4-~~C ( I I I a )  : A s o l u t i o n  of 7.68 g (28.4 

mM) of I I a  i n  236 m l  of xylene w a s  d i s t i l l e d  a t  a r a t e  such t h a t  118 m l  of d i s -  

t i l l a t e  was c o l l e c t e d  i n  2 h r s .  The remaining s o l u t i o n  was cooled and s t i r r e d  

overnight  a t  room temperature .  The p r e c i p i t a t e  was f i l t e r e d ,  washed wi th  two 

10 ml p o r t i o n s  of xylene and two 10 m l  p o r t i o n s  of cold so lox  (14), and a i r  d r i e d  

t o  g ive  3.25 g (55%) of crude I I I a .  This  was added t o  65 ml r e f l u x i n g  a b s o l u t e  

e thano l .  When a l l  t h e  s o l i d  had d i s so lved ,  0.5ml of 0.1N aqueous sodium hydroxide 

was added and t h e  s o l u t i o n  cooled i n  an i ceba th .  The p r e c i p i t a t e  was f i l t e r e d ,  

washed wi th  one 5 m l  p o r t i o n  of cold e thano l  and a i r  d r i e d .  The r e s u l t i n g  so- 

l i d  w a s  d i s so lved  i n  45 ml b o i l i n g  xylene and bone blacked (10). When cooled,  

a p r e c i p i t a t e  formed which w a s  f i l t e r e d  and d r i e d  i n  vacuo at 6loC f o r  2 hours 
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t o  g ive  2.05 g (34.8%) of I I I a  which melted a t  167-169OC. An a u t h e n t i c  sample 

(15) melted at  167-169OC. 

numbers a s  an a u t h e n t i c  sample. 

98.8% of  t h e  a u t h e n t i c  sample when s i m i l a r l y  measured i n  e thano l .  A quan t i -  

t a t i v e  TLC (161, con ta in ing  100 micrograms of I I I a ,  e x h i b i t e d  a main s p o t  at  

Rf = 0.50 i d e n t i c a l  w i th  a spo t  of pure  m a t e r i a l  and about 2% of a second 

spo t  a t  Rf = 0.77. When scanned (13), t h e  TLC demonstrated t h a t  98.2% of 

t h e  r a d i o a c t i v i t y  on t h e  p l a t e  was contained i n  t h e  s p o t  at  Rf = 0.50 and 

1.8% i n  t h e  spo t  a t  Rf = 0 . 7 7 .  

t o  be 1.70 m C i / m M  (8.26 mCi/g) (17).  

An I R  a s  a mull e x h i b i t e d  m a x i m a  a t  t h e  same wave- 

The a b s o r p t i v i t y  was 118 a t  225 nm which was  

The s p e c i f i c  a c t i v i t y  of I I I a  was determined 

3- (Hydroxymethyl-' 4C)-8-methoxy-3-methyls~lf inyl-4-chromanone-2-'*C 

To a s o l u t i o n  of 0.602 g (4.37 mM) of potassium carbonate  i n  0.75 ml of water  

was added 0.442 g (1.94 mM) of I. To t h i s  w a s  added 0.0144g (0.21 mM) of fo r -  

maldehyde-"C (18) i n  0.31 m l  of wa te r  dropwise ove r  5 min. The formaldehyde- 

C was q u a n t i t a t i v e l y  t r a n s f e r r e d  i n t o  t h e  r e a c t i o n  wi th  0.334 m l  (4.0 mM) o f  

(11) : 

1 4  

37% formaldehyde i n  3 m l  of water and then wi th  1 m l  of water .  

4.21 mM of formaldehyde-"C, con ta in ing  500 LI C i  of "C 

119 uCi/mM) was added over  30 minutes .  The r e a c t i o n  proceeded a s  descr ibed 

i n  I I a .  The product weighed 0.365 g (69.7%). A TLC (19) exh ib i t ed  a main 

spot  a t  0.08 which was i d e n t i c a l  w i th  a pu re  sample,  and much weaker s p o t s  a t  

Rf = 0.20, 0.29, 0.38 and 0.52. 

93% of t h e  

among t h e  o t h e r  spo t s .  

A t o t a l  of 

( s p e c i f i c  a c t i v i t y  = 

When scanned (131, t h e  main peak contained 

r a d i o a c t i v i t y  wh i l e  t h e  remainder was d i s t r i b u t e d  about equa l ly  

This  m a t e r i a l  was used t o  p repa re  111. 

3-(Hydroxymethyl-14C)-8-methoxychromone-2-14C (111) : 

of I1 was converted i n t o  0.162 g (58%) of u n r e c r y s t a l l i z e d  111 using t h e  same 

procedure a s  descr ibed f o r  I I I a .  When 0.12 g was r e c r y s t a l l i z e d  from xylene,  

0.090 g of 98% radiochemical ly  pure I11 r e s u l t e d  (16).The remainder of t h e  

r a d i o - a c t i v i t y ,  0.7% and 1 .3%,  w a s  contained i n  s p o t s  a t  Rf = 0.54 and 0.78, 

r e s p e c t i v e l y .  A mixture of 10 mg of r e c r y s t a l l i z e d  111 (98.0% radiochemical 

p u r i t y )  and 90 mg. of non-radioact ive I11 was r e c r y s t a l l i z e d  from xylene t o  

g ive  90 mg. of 111, which melted 167-169OC. An a u t h e n t i c  sample (15) melted 

167-169OC. 

The 0.365 g (1.35 mM) 

An I R  a s  a mull  e x h i b i t e d  maxima a t  t h e  same wave numbers as a n  
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a u t h e n t i c  sample. The a b s o r p t i v i t y  w a s  122 a t  226 1101, which w a s  102% of  the 

a u t h e n t i c  sample when s i m i l a r l y  measured i n  e thanol .  A TLC (16) e x h i b i t e d  a 

s i n g l e  s p o t  a t  Rf = 0.46 which, when scanned (19) ,  contained a l l  of t h e  radio-  

a c t i v i t y  on t h e  p l a t e .  

(21.0 u C i / d q )  (17). 

The s p e c i f i c  a c t i v i t y  was determined t o  be 0.102 p C i / m g  
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A Packard T r i  Carb Liquid s c i n t i l l a t i o n  Spectrometer Model 3310, equipped 
wi th  automatic  external s t a n d a r d i z a t i o n ,  w a s  used. 
c o c k t a i l  w a s  e i t h e r  4 g PPO and 0 . l g  POPOP d i s so lved  i n  1 l i ter  to luene .  
or 7 g PPO, 0.3 g diMePOPOP and 100 g naphthalene d i s so lved  i n  1 l i t e r  
1,4-dioxaue. 
Purchased from New England Nuclear C o q . ,  Boston, Mass. 02118. 
S i l i c a  g e l  GF; benzene/ethyl  acetate (1:l) v i s u a l i z e d  under 253.7 nm 
l i g h t .  
Ske l ly so lve  B is p r i n c i p a l l y  n-hexane and is  a v a i l a b l e  from Ske l ly  O i l  
Co., E l  Dorado, Texas. 

e t h y l  acetate/methanol  (9 : l )  v i s u a l i z e d  under 253.7 m l i g h t .  

The composition of t h e  




