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ORGANIC PREPARATIONS AND PROCEDURES INT. 13(3-4), 185-188 (1981) 

A CONVENIENT NEW METHOD FOR 

THE PREPARATION OF DIMETHYL 3-METHOXYPHTHALATE* 

Jose Alexander, Ashok V. Bhatia and L. A. Mitscher’ 

Department of Medicinal Chemistry, Kansas University, 
Lawrence, Kansas 66045 

An essential reactant for many of the syntheses of adriamycin and re- 

lated antitumor anthracycline antibiotics,’ especially those with satis- 

factory regiospecif icity, is dimethyl 3-methoxyphthalate (111) ; this re- 

latively simple chemical is however not commercially available. Although a 

number of syntheses of this and closely related substances has been 

reported, 3-21 these frequently fail to mention yields, ’-’* proceed in low 
yields, 7-9’11-14 are long, or utilize difficultly accessible starting 

materials. The best of these appears to be that of Eliel et al., 

although there is at least one instance of reported difficulty with it. 

10 

16 

Rather than deal with a large scale diazotization reaction, we have chosen 

to employ a nucleophilic aromatic displacement reaction of an aromatic 

nitro group, 22’23 and find this sequence to be a convenient alternative to 

the Eliel method. 

__* 

OCH3 OCH3 
111 

C02CH3 

q C 0 2 C H 3  

I1 

Thus, dimethyl 3-nitrophthalate (I) was smoothly converted to 2-carbo- 

methoxy-3-methoxybenzoic acid (11) in 75% yield by stirring at room 

temperature with sodium methoxide in hexamethylphosphoramide solution for 

two days. The intermediate diester surprisingly easily undergoes partial 
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ALEXANDER, BHATIA AND MITSCHER 

s a p o n i f i c a t i o n  dur ing  aqueous work-up and of t h e  two p o s s i b l e  monoesters, 

I1 was proven t o  be t h e  product  by d i r e c t  comparison with an a u t h e n t i c  

specimen. 24 The h y d r o l y s i s  could n e i t h e r  be prevented by drowning t h e  

r e a c t i o n  i n  excess  n e u t r a l  phosphate b u f f e r  nor  i n  c o l d ,  d i l u t e  H C 1  solu-  

t i o n .  While t h e  ease of p a r t i a l  s a p o n i f i c a t i o n  may r e f l e c t  a c r y p t i c  r ing-  

cha in  tautomerism e f f e c t , 2 5  t h e r e  is no present  evidence which b e a r s  on 

t h i s  p o i n t  and t h e  r e s u l t i n g  product  is t h a t  which would r e s u l t  from a t t a c k  

on t h e  least  s t e r i c a l l y  hindered moiety. The s y n t h e s i s  of 111 w a s  complet- 

ed by q u a n t i t a t i v e  r e a c t i o n  of a c i d  I1 w i t h  diazomethane i n  Et20/MeOH o r  by 

F ischer  e s t e r i f i c a t i o n .  

Thus, widely used a n t h r a c y c l i n e  ant i tumor a n t i b i o t i c  synthon IIL is 

a v a i l a b l e  i n  q u a n t i t y  from a commercially a v a i l a b l e  s t a r t i n g  material i n  

two convenient ,  high y i e l d  s t e p s .  

EXPERIMENTAL SECTION 

2-Carbomethoxy-3-methoxybenzoic Acid (11). - Dimethyl 3 - n i t r o p h t h a l a t e  (4.8 

g ) ,  e i t h e r  purchased commercially o r  prepared from commercial 3-ni t ro-  

p h t h a l i c  anhydride by r e f l u x i n g  wi th  5% conc. H SO i n  MeOH s o l u t i o n ,  w a s  

added t o  a co ld  s o l u t i o n  of sodium methoxide (2.61 g )  i n  dry hexamethyl- 

2 4  

phosphoramide (75  ml). The r e s u l t i n g  dark  s o l u t i o n  w a s  g radual ly  brought 

t o  room temperature  and t h e  r e a c t i o n  mixture  w a s  s t i r r e d  f o r  44 h r .  It  was 

then  d i l u t e d  wi th  water (125 ml) and e x t r a c t e d  with benzene. (This  e x t r a c t  

contained a v a r i a b l e  q u a n t i t y  of dimethyl  3-methoxyphthalate (III).) The 

aqueous l a y e r  w a s  a c i d i f i e d  wi th  HC1 and e x t r a c t e d  w i t h  benzene. The 

organic  l a y e r s  from e x t r a c t i n g  t h e  a c i d i f i e d  l a y e r  were combined and were 

washed t h r e e  t i m e s  w i t h  w a t e r ,  once w i t h  b r i n e ,  then  d r i e d  over  sodium 

s u l f a t e ,  f i l t e r e d  and evaporated t o  g i v e  3.25 g (75%) of 2-carbomethoxy-3- 

methoxybenzoic a c i d ,  mp. 140-141°, lit. 24 mp. 141.5-143O. This  material 

w a s  s p e c t r o s c o p i c a l l y  and microanal .yt ical ly  pure and was used d i r e c t l y  i n  
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PREPARATION OF DIMETHYL 3-METHOXYPHTHALATE 

t h e  next  s t e p .  I d e n t i t y  was confirmed by mixture  mp., co-chromatography 

and spec t roscopic  comparison wi th  an  a u t h e n t i c  sample. 

Dimethyl fMethoxyphthalate  (=I). - An e t h e r e a l  s o l u t i o n  of diazomethane 

generated from 21.0 g of D i a z a l d a w a s  r e a c t e d  a t  ice-bath temperature  wi th  

14.9 g of I1 disso lved  i n  MeOH. The excess  diazomethane w a s  decomposed 

wi th  HOAc a f t e r  a 15  min. room temperature  r e a c t i o n  t i m e .  

t h e  s o l v e n t  y ie lded  15.8 g (100%) of pure ester 111, mp. 76-77', l i t .  mp. 

73-74'; I R  (KBr): 1740 cm-'; pmr (CDC13): 6 3.80 (3H, g ,  ArC02Cg3), 3.83 

4 (3H, g, ArC02Cl13), 3.90 (3H, 5, ArOCg3), 6.97 (lH, a,&; J = 2 ,  8H2 ,  Arg ) ,  

7.25 (lH, t; J = 8Hz, Arg ), 7.45 (lH, a,a; J = 2,  8Hz, Ar! );  e i m s  m / e :  

224 ( k ) .  

Anal. Calcd. f o r  CllH1205: C ,  58.92; H, 5.39. Found: C,  58.85; H ,  5.41. 
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