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A Total Synthesis of Mycophenolic Acid 
By A. J. BIRCH* and J. J. WRIGHT 

(Research School of Chemistry, Australian National University, P.O. Box 4, Canberra, A .C.T.) 

Suinmavy Mycophenolic acid has been synthesised by a 
method adaptable to analogues and to biogenetic 
intermediates. 

MYCOPHENOLIC ACID (I), from Penicillium brevi-compacturn1 
is of interest because of its complex biosynthesis,2 and 
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because i t  shows anti-viral and anti-tumour activities." 
We have synthesised i t  by a route which can be modified 

to provide analogues and possible biosynthetic inter- 
mediates. 

The diene (11) was readily produced by metal-ammonia 
reduction of the corresponding aromatic compound and i t  
was converted by potassium t-butoxide in dimethyl 
sulphoxide* into the conjugated diene (111). Reaction of 
this with dimethyl acetylenedicarboxylate gave the phthalic 
ester (IV) with elimination of the bridge.6 This product 
was selectively monodemethylated with boron trichlorides 
to the o-hydroxyphthalic ester, which was converted into 
the corresponding anhydride. Reduction of the anhydride 
with Zn-HC1-AcOH gave the o-hydroxy-lactone (V; R 
= H), m.p. 216--21S0, vmax (CHCl,) 3450 and 1735 em.-'; 
m/e 194. The situation of the OH was further supported 
by production of a purple colour with ferric ion. 

The hydroxyphthalide (V; R = H) was converted by 
ally1 bromide and potassium carbonate into the ether 
(V;R = CH,CH : CH,) which underwent thermal rearrange- 
ment into (VI; R = CH,CH:CH,). 
phenol gave the aldehyde (VI; R = CH,CHO) the acetate 
of which was identical with the aldehyde obtained by 
selective ozonolysis of acetylmycophenolic acid. The 
aldehyde was converted by (VII)' into the aldehyde (VIII), 
m.p. 110---11lo; Vmax (CHC1,) 3450, 1735, and 1690cm.-l; 
7 (CDC1,) 0.62 (lH, s, CHO); 3-5 (lH, triplet of quartets, 
J 7, J lHz., olefinic proton). Comparison with the pub- 
lished n.m.r. data on similar systems8 confirms that the 
olefinic proton is cis to the formyl group. Further treat- 
ment with the carbanion of triethylphosphonoacetate gives 
the ester of the crystalline acid (IX). Catalytic hydro- 
genation of (IX) could not be controlled selectively under 
a variety of conditions, but complete hydrogenation of the 
side-chain gave dihydromycophenolic acid (m.p. 139-140"), 
identical in properties with an authentic specimen. Reduc- 
tion of (IX) with di-imideQ gave mycophenolic acid (I) 

Ozonolysis of this 
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(m.p. 140-141") fully identical with the natural substance 
(ix., -ass spectra, and mixed rn.p.). 

I n  addition to confirming the gross structure of myco- 
phenolic acid, the configuration of the side-chain double- 
bond has been established for the first time. 

Satisfactory data were obtained to support all of the 
assigned structures and yields in various steps varied from 
50--95%. 

(Received, ApyiE 28th, 1969; Corn. 585.) 

J. H. Birkinshaw, H. Raistrick, and D. J. Ross, Biochem. J., 1952,50, 630, and references there cited. 
A. J. Birch, R. J. English, R. A. Massy-Westropp, and H. Smith, Proc. Chem. Soc., 1957, 233; J .  Chem. Soc., 1958, 369; A. J. 

* R. H. Williams, D. H. Lively, D. C. DeLong, J. C. Cline, M. J. Sweeney, G. A. Poore, and S. H. Larsen, J .  Antibiotics, 1968, 21, 
Birch. Chem. WeekbEad, 1960, 56, 597. 

463. 
A. Schriescheim and C. A. Rowe, jun., J .  Amer. Chew. Soc., 1962,84,3160. 
K. Alder and H. F. Rickert, Ber., 1937,70, 1364, and references there cited. 

6 F. M. Dean, J. Goodchild, L. E. Houghten, J. A. Martin, R. B. Morton, B. Parton, A. W. Price, and Nongyow Somvichien, Tetra- 

S. Trippett and D. M. Walker, J .  Chem. SOG., 1961, 1266. 
8 L. M. Jackman and R. H. Wiley, J .  Chem. Soc., 1960, 2881. 

T. Tagaki, J .  Chem. SOC. Japan, 1966,87, 600. 

hedro9t Letters, 1966, 4153. 




