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SYNTHESIS OF 1-[ 2-HYDROXY-4- (3-SULF'O-1-PROPYLOXY )-PHmYL]- 
-3- ( 3-HYDROXY-4-METHOXYPHElJYL) -PROPAN-1-ONE-1-14C SODIUM SALT 

E. Koltei, K. Esses-Reiter and D. B h f i  
Institute for Drug Research 
H-1325 Budapest, P.O.B. 82, Hungary 

s UMMARY 
l-[2-hydroxy-4-(3-sulfo-l-propyloxy)-phenyl]-~- 

-(3-hydroxy-4-methoxyphenyl)-propan-l-one sodium salt 
labelled with I4C at its carbonyl group (L) w a s  syn- 
thetized starting from sodium acetate-l-l'c through 
acetyl ~hloride-l-~~C, resacetophen~ne-carbonyl-~~C 
(2  1, 2-hydroxy-4- (3-sulf o-1-propyloxy )-acetophenone- 
-~arbonyl-'~C sodium salt ( 3 )  - and 1-[2-hydroxy-4-(3- 
-sulfo-l-propyloxy)-phenyl]-~-~~-hydro~-~-metho~- 
phenyl )-2-propen-l-one-l-14C (4). - 
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INTRODUCTION 

l-[2-Hydroxy-4-~~-sulfo-l-proDyloxy)-phenyl]-3-~3-hydro~-4- 

-methoxyphenyl)-propan-1-one ( 3 )  - is an artifical sweetening agent 

possessing very high LDS0 value (50000 mg/kg) .' For investigating 
its pharrnacokineticel properties as well as its metabolism the 

14C labelled compound was needed. 

SYNTHTS IS 

The synthesis of I labelled with 14C at its carbonyl group was - 

performed starting from sodium a~etate-l-'~C which was converted 

into acetyl ~hloride-l-~~C by the modified method of Cox2 using 

phthaloyl dichloride instead of benzoyl chloride. The acetyl 
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~ h l o r i d e - l - ~ ~ C  obtained was then reac ted  with resorc ine  by a newly 

elaborated method using SnCl i n  benzene t o  give resacetophenone- 4 
- ~ a r b o n y l - ~ ~ C  (2) i n  good yield.  H - 

The f u r t h e r  s t e p s  of the  synthes is  were performed following t h e  

described method.' Thus 2 - was reacted with propane sul tone t o  give 

2-hydroxy-4- (3-sulf o-1-propyloxy )-acetophen~ne-carbonyl-~~C sodi- 

um salt (1). This w a s  then condensed with i s o v a n i l l i n e  t o  a chal- 

cone (4) - wich w a s  hydrogenated i n  the presence of palladium-char- 

coal  c a t a l y s t  t o  t h e  required 2. - 

- 

The o v e r a l l  radiochemical y i e l d  w a s  18 %. 

Me0 H O ~ C H = C H 1 4 ~ ~ ~  0-(CH -S03Na ___t 

2 3  CH3 0 

4 

H2/Pd HO -@H2-CH2-14C0 '0- 0 0- ( CH2 3-S03Na 
- 

CH30 HO 

- 1 - 

The known synthes is  o f  r e s a ~ e t o p h e n o n e ~  uses ZnC12 as c a t a l y s t  
i n  a c e t i c  acid. A s  a c e t i c  acid can n o t  be used i n  ou r  synthes is ,  
t h e  r e a c t i o n  w a s  repeated i n  benzene as solvent ,  but  under these 
r e a c t i o n  condi t ions t h e  yields o f  resacetophenone decreased t o  
about 30-40 %. 



Synthesis of , ~ e  et m e  r- 4~ 25 

EXPERIMENTAL 

Melting poin ts  a r e  uncorrected. Thin l a y e r  chromatography w a s  

c a r r i e d  out on 5x20 cm p l a t e s  coated with Kieselgel PF254+366 

(MERCK). The spots  were detected i n  W l i g h t  and with a Berthold 

LB 2723 Scanner. Radioact ivi ty  w a s  measured with a. Packard T r i -  

-Carb l i q u i d  s c i n t i l l a t i o n  instrument. 

Acetgl chloride-l-14C 

The apparatus consis ted of  a s e a c t i o n  f l a s k  equipped with a 

hydrogen i n l e t  and a shor t  cold-finger r e f l u x  condenser with a 

vent s i t u a t e d  at t h e  upper par t  of the condenser. The vent w a s  

a t tached t o  a t r a p .  Sodium acetate-l-14C (820 m g ,  10 m o l e s ,  90.4 

m C i  = 3.34 GBq) w a s  placed i n t o  the  f l a s k  and phthaloyl  d ich lor ide  

( 5  m l )  w a s  added i n  one port ion a t  ambient temperature. The t r a p  

w a s  cooled with l i q u i d  ni t rogen and a low stream of  hydrogen w a s  

passed through t h e  system. The fle,sk w a s  then heated t o  1 7 O o C  

during a period of 30 minutes and maintained a t  t h i s  temperature 

for 2.5 hours. A t  the  end o f  t h e  reac t ion ,  the t r a p  w a s  detached 

from t h e  r e a c t i o n  f l a s k ,  attached t o  a vacuun l i n e  and i t s  content 

w a s  d i s t i l l e d  i n t o  a small  f l a s k  by vacuum t ransfer .  Thus 735 mg 

(9.36 mmoles, 84,6 m C i  = 3.13 GBq) o f  a c e t y l  ~ h l o r i d e - l - ~ ~ C  were 

obtained as co lour less  l iquid.  Yield: 93.6 %. 

Resacetophenone-ca~bonyl-’~C (2 - 

Resorcine (1.10 g, 10 m o l e s )  and benzene (10 ml) were placed 

i n  a 100 m l  round-bottomed f lask.  The f l a s k  w a s  cooled with l i q u i d  

ni t rogen,  evacuated and ace ty l  ~hlor ide- l - ’~C (735 mg,  9.36 

m o l e s ,  84.6 m C i  = 3013 GBq) w a s  added by vacuum t ransfer .  The 

pressure i n  t h e  f l a s k  w a s  then allowed t o  r i s e  t o  normal pres- 

sure ,  a f u r t h e r  por t ion  o f  benzene (10 ml) w a s  added a n d  t h e  

mixture was warmed t o  room temperature. SnC14 (3.5 ml) was added 

and t h e  s t i r r e d  mixture w a s  ref luxed f o r  4 hours. After cooling, 

1N H C 1  (20 m l )  w a s  added, the  mixture w a s  s t i r r e d  f o r  45 minutes 
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a t  room tempera ture  and then  poured onto a mixture  o f  chloroform 

and i sopropanol  ( 4 : l )  (50 ml). The sepa ra t ed  aqueous l a y e r  w a s  

e x t r a c t e d  w i t h  3x20 m l  of  ch loroform-isopropmol  ( 4 : l )  mixture. 

The combined o r g m i c  e x t r a c t s  were washed wi th  25 % N a C l  s o l u t i o n  

(2x25 ml), d r i e d  over  Na2S04 and t h e  s o l v e n t  w a s  evaporated. The 

dark-brown low-melting (about  12O-13O0C) r e s i d u e  obta ined  (1.546 

g, more than 100 $1 showed only  one a c t i v e  spo t  (Rf 0.35) on TLC 

(hexane-benzene-acetone 4:2:1), bu t  i t  conta ined  r e s o r c i n e  (Rf 

0.25) and some immobile coloured impur i t i e s .  It w a s  p u r i f i e d  by 

vacuum subl imat ion  at  1 mmHg p r e s s u r e  at  12OoC.  

The ob ta ined  wh i t e  c r y s t a l s  (Mop.: 125-135OC) of 2 - (1.336 g, 

8.8 m o l e ,  94 %) st i l l  conta ined  some resorc ine .*  This  impur i ty  

d i d  not  lower s i g n i f i c a n t l y  t h e  y i e l d  o f  t h e  n e x t  s t eps .  Molar 

a c t i v i t y :  8.14 mCi/miiole ( lower  than  t h e  c a l c u l a t e d  one: 9.04 

mCi/mole = 334 MBq/mmole). T o t a l  a c t i v i t y :  71.5 m C i  = 2.64 GBq. 

Radiochemical y i e l d :  79 %. 

2-Hgdroyy-4- ( 3-sulf  o-1-propyloxg )-ace tophenone- c a r b ~ n g l - ~ ~ C  

sod iun  salt  (2  1 - 
To a s o l u t i o n  o f  2 (1.336 g, 8.8 mmoles, 71.5 m C i  = 2.64 GBq) - 

i n  methanol (15 m l )  sodium methoxide (prepared  from 243 m g  o f  

sodium) i n  1 5  m l  o f  methanol w a s  added. The mixture  became dark. 

Then propane s u l t o n e  (1.22 g ,  10.0 m o l e s )  i n  methaqol (10 m l )  

w a s  added. The s t i r r e d  mixture  w a s  r e f l u x e d  f o r  3 hours. Then 

methaviol w a s  evaporated and t h e  r e s i d u e  w a s  suspended i n  ace tone  

( 5  m l ) ,  f i l t e r e d  o f f  and washed w i t h  ace tone  ( 5  m l )  and petroleum 

e t h e r  (3x5 m l ) .  A light-brown powder (1.927 g, 6,51 m o l e s )  w a s  

ob ta ined  which showed on ly  one a c t i v e  s p o t  b e s i d e  some i n a c t i v e  

ones  on TLC (chloroform-methanol-water 35:15:1.5). Molar a c t i v i t y :  

4088  mCi/mmole = 180 MBq/mmole,** t o t a l  a c t i v i t y :  31.75 m C i  = 1.17 

The m a t e r i a l  can be f u r t h e r  p u r i f i e d  by r e c r y s t a l l i s a t i o n  from 
water  o r  by column chromatographyo Pure 2 melts a t  143-144OC. 
The ve ry  low m o l e r  a c t i v i t y  w a s  a consequence o f  i n a c t i v e  
impur i t i e s .  
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f p r o p y l o x y  -cha.lcone- 

- c a r b ~ n y l - ~ ~ C  sodium sa l t  ( 4 )  

A mixture  of 2 (1,927 g, 31.75 m C i ) ,  i s o v m i l l i n e  (1.0 g ,  6.57 

m o l e s )  and NaOH (2.08 g ,  52 m o l e s )  i n  9 m l  OP  water w a s  s t i r r e d  

for 3 days at  room temperature .  A ye l low pas t e  was obtained.  This  

w a s  cooled w i t h  i c e ,  then  i t  was a c i d i f i e d  w i t h  conc. H C 1  (about  

4.5 m l )  t o  pH 3. The mixture  became a c l e w  red  s o l u t i o n ,  thcn 

ye l low c r y s t a l s  p r e c i p i t a t e d  and  a t  lc3st a ye l low pps te  w a s  ob- 

t a ined  again. 

- 

It w a s  kept  i n  a r e f r i g e r a t o r  overn ight  then  t h e  c r y s t a l s  were 

sepa ra t ed  by c e n t r i f u g a t i o n ,  wnshed w i t h  i c e  wa te r  ( 5  m! ), acetone 

(3x10 m l )  and petroleum e t h e r ,  when 1.258 g o f  6 were obta ined  

w i t h  6.87 mCi/mmole = 254 MBq/mTole molar a c t i v i t y  ( t o t a l  a c t i v i -  

t y :  20.1 m C i  = 743 MBq). A f t e r  r e c r y s t a l l i z a t i o n  from 6 m l  o f  

water ,  990 mg of  4 were obta ined  as a ye l low powder (molar a c t i v i -  

t y :  8.47 mCi/mmole = 313 MBq/mmole, t o t a l  a c t i v i t y :  19.5 m C i  = 721 

MBq). Yield:  61.5 %. The m a t e r i ~ l  showed only  one spo t  by TLC 

(chloroform-methwol-water 35:15: 1.5, Rf 0.4). 

l - [ 2 - H g d r o y y - ~ - ( ~ - s u l f o - l - p r o p y l o x y ) - p h e n y l ] - ~ - ( ~ - h v d r o ~ - ~ -  

-methoxy-phenyl ) -pr~pan-l-one-l- '~C sodium sal t  (1 - ) 

- 

- 

A s o l u t i o n  of  compound 4 (990 m g ,  2.3 m o l e s ,  19.5 m C i  = 721 

MBq) i n  water  (10 m l )  w a s  hydrogenated at  6OoC i n  t h e  presence of 

Pd/O c a t a l y s t  (purchased frm Engelhardt  ). Afte r  the c a l c u l a t e d  

amount of hydrogen (55 m l )  was consumed, the  c a t a l y s t  "8s f i l t e r -  

ed o f f  from t h e  ho t  s o l u t i o n  and on coo l ing  wh i t e  c r y s t a l s  sepa- 

r a t e d .  The mixture  w a s  kept  i n  a r e f r i g e r a t o r  ove rn igh t  and a f t e r  

f i l t r a t i o n  793 mg of were obtained.  The rnolpr a c t i v i t y  (8.86 

- 

- 
Our y i e l d s  d i f f e r  from t h e  desc r ibed  one,' because t h e  i n t e r -  
mediates  o f t e n  conta ined  ino rgan ic  sa l ts  and our  y i e l d s  a r e  
c a l c u l a t e d  no t  on t h e  weight ,  bu t  on t h e  measurement of  rad io-  
a c t i v i t y .  Using pure resacetophenone t h e  y i e l d  i s  about 50-55 % 

1 
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mCi/mmole = 327 MBq/mmole) w a s  i n  good agreement w i t h  t h e  cs1.c~-  

l a t e d  one (9.04 mCi/mmole = 334 MBq/mmole). S p e c i f i c  a c t i v i t y :  

20.51 mCi/g = 759 MBq/g, t o t a l  a c t i v i t y :  16.26 m C i  = 602 MBq. 

Yield:  81 %. The p u r i t y  of  - was checked by TLC ( e t h y l  a c e t a t e -  

-e thanol  1:1, Rf 0.4) and t h e  Rf proved t o  be i e e n t i c a l  t o  t h e  

i n a c t i v e  ma te r i a l .  
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