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Crystal and Molecular Structure of Compactin. a New Antifungal Meta-
bolite from Penicillium brevicompactum

By Allan G. Brown ‘ and Terry C. Smele.
Betchworth. Surrey RH3 7AJ

Beecham Pharmaceuticals Research Division. Brockham Park.

Trevor J. King. Department of Chemistry, The University, Nottingham NG7 2RD
Rainer I-lasenkamp and Ronald H. Thompson. Department of Chemistry. University of Aberdeen, Old

Aberdeen A89 2UE, Scotland

The structure of compactin (I) {7-[1.2.6,7,6.8a~hexahydro-2-rnethyl-8-(2-methylbutyryloxy)naphthyl]-3-
hydroxvheptan-5-olide}. a metabolite isolated from cultures of Penici/I/"um brevicompactum, has been determined
by a combination of spectroscopic. chemical, and X~ray crystallographic methods.

METABOLITES isolated previously from strains of Penicil-
Iium brevicomjmctum‘ include mycophenolic acid and
related compounds, the pebrolide sesquiterpenes, and the
brevianamides. We describe here a new compound,
compactin (I), which was isolated from a culture believed
to be Penicillium brevicomjzactum and was detected by
its antifungal activity.’

Compactin, C231-{a405, is optically active and shows u.v.
absorption typical of a trausoid conjugated diene. The
i.r. spectrum shows hydroxy and lactone absorption,
consistent with the formation of a benzoate, and the

solubility of compactin, which is neutral, in aqueous
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sodium hydroxide and its recovery on acidification.
The carbonyl band at 1 710 cm'1 (in KBr) is shifted to
1 724 cm“ in chloroform solution, and later work (see
below) showed that this must arise from an ester group.
The five oxygen atoms in compactin are thus identified.

The 8—lactone system in (I) was identified from the ‘H
n.m.r. assignments shown and appropriate decoupling
and exchange experiments, and by dehydration to the
a;3~unsaturated lactone (II) in the i.r. spectrum of which
the carbonyl absorption had moved to l 730 cm'1. The
anhydro-compound (II) was first obtained in an attempt
to prepare a 12-bromophenylsulphonyl derivative, and
was also made by heating compactin with potassium
hydrogen sulphate in dimethylformarnide. The relevant
spectroscopic data for (I) and (II) agree well with those

1 Vt’. B. Turner, ‘ Fungal Metabolites,’ Academic Press,London. 1971.
1 M. Richards, A. R. Clare, C. Reading, and M. S. Verrall, in

preparation.

for the 8-lactone (III), from Cephalosparirrm recafe1',3 and
cryptocaryalactone (IV), from the roots of Cryptocarya
bourdilloni,‘ respectively.

The 1H n.m.r. spectrum of compactin (I) at high field
shows two methyl doublets at 8 1.13 and 0.90 (each with
_] '7 Hz) and a methyl triplet at 8 0.88 (] 7.5 Hz) ascribed
to the ethyl group. Both doublets collapse to singlets on
irradiation at 8 2.37, indicating the presence of either an
isopropylidene (Me2CH) group with non-equivalent
methyls or two ethylidene (CH,-CH<) groups, the
methine carbon atom(s) being adjacent to a carbonyl
group or a carbon—ca:bon double bond. A study of the
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60 and 100 MHz n.m.r. spectra revealed that the methyl-
ene protons of the ethyl group are strongly coupled to
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another adjacent group; thus the unit CH3-CH,-Cllf or
CH,'CH,-CH< must be present. Combining the latter
with an ethylidenc group next to a carbonyl gives the
fragment CH3-CH,°CHMe°CO-. That this is derived

3 R. F. Veeonder, F. H. Stodola, and VV. K. Rohwedder,
Cauad. Biochem., 1972. 50, 363.

‘ R. T. Govindachari and P. C. Parthasarathy, TetrahedronLetters, 1971, 3401.

Sawai Ex 1024

Page 1 of 6

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


    

         
        

        
         
         

       
         

        
         

          
           

        
          

         
         

         
          

       
         

          
           

             
           
           

           
         

          
            

         
          

        
        

             
          

           
          

       
        

 
      

          
       

          
      

          
        

          
        

        
        

      
         
          

       
         

          
        

       

         

        
       

       
          

   

        
       

       
         

          
   

 
 

 

 
  

        
          
          

       
        
        

    
        

          
          

  
     

   
    

           
       

         
         

       
           
 

Pu
bl

is
he

d 
on

 0
1 

Ja
nu

ar
y 

19
76

 D
ow

nl
oa

de
d 

by
 R

ep
ri

nt
s 

D
es

k 
on

 2
2/

07
/2

01
5 

14
:2

5:
37

 

View Article Online

Sawai Ex 1024 
Page 2 of 6

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


  

         
       

        
           

 
 

  

 

          
            

       
    

 

       
         
    

       
          

       
        
        

              
            
             
                

               
               
               
             

                
              

            
            
           

        
    

      
         

         
           

       
          
     

  
         

         
           

    
          

       
          

         
        

           
      

       
     
           

          
       

          
           

           
        

        
            

           
            
             

            
          

           
        

          
        

        
           

            
         

          
        

          
         

            
  

              
              

             
           

            
   

         
         

         
        

          
       

             
              

         
    

     
          

         
          

        
         

         
        
          

          
               

             
                

           
         

           
 

Pu
bl

is
he

d 
on

 0
1 

Ja
nu

ar
y 

19
76

 D
ow

nl
oa

de
d 

by
 R

ep
ri

nt
s 

D
es

k 
on

 2
2/

07
/2

01
5 

14
:2

5:
37

 

View Article Online

Sawai Ex 1024 
Page 3 of 6

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


 
             

              
           

  
      

   
            

         
          

     
       

  

         
                 

 

 

 
 

  
  
  
  

 
 
 
 
 
 
 

  
  

   
   
  

  
 

 
  

 
 
 

  
 

 
 

  

  
  
   
  

 
  
  
  
   
  
  
  
  
  
  
  
  

 
 
 
 

  
  
  
  
  
  
  
  
  
  
  

 
  
  
  
  
  

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

  

        
          

             
             

             
            
           

           
               
             

     
      

         
        

      
        

  
         

                
               

        
  

         
          

           
         

           
       

  

 
 

  
  
  
  

  
  
  
  
  

 
  
  
  

 
 

  
  
  
  

 
  
    
  
  
  
  
  
  
   

  

  
  
  
  
   
   

  
  
  
  
   
  
  
   
  
  
  
  
  
  

  
  
  
  
  
  
  

  
  

   

  

  

 
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

         
         

        

        
   

               
         

Pu
bl

is
he

d 
on

 0
1 

Ja
nu

ar
y 

19
76

 D
ow

nl
oa

de
d 

by
 R

ep
ri

nt
s 

D
es

k 
on

 2
2/

07
/2

01
5 

14
:2

5:
37

 

View Article Online

Sawai Ex 1024 
Page 4 of 6

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


  
         

          
        

  
    

            
      

 
 

  
 
 

  
  

 
 

  
 

 
 
 

  
  

 
 
 

 
 
 

 
 

  
   
   

 
 

 
    

 
  

 
 

 
 

   
 

   
 

  
 

 
 
 
 
 

  
 

 
 

 
   

 
 
 

 
 

 
  

 
 

 
  

    
   

  
 
 

  
 

 
  

 
 

   
 

     
 

 
 

 
 
 

 
  

 
 
 
 
 
 
 

  
 
 

 
 

 
 

   
 
 

   
  

 
 
 

            
      

   
      

 
       

  
 

 
 

 
 
 

 

 
 

 

 
 

 
 

 

 

 
 
  

 
 

 
 
 

 
 
 
  
 
 
  

 
 
 

 
 

 
 
 
 
 
 

 
 
 
 
 
 

 
  

 
  

 
 
 
 

  
 
 
 
 
 
 
 
 
 

   
 
 
 

  
 

 

 
 

  
 

 
    

  

 

  
 
 

  
 

 

 

 
 
 
 

 
 
 

 
  

 
 
 
 

 
  

 
 
 
 
 
 
 

  
 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

   

 
 

        
         

           
           

       
            

        
        
            

        
         

  
  

            
            

 
       

   
  

 

 
  

  
   
   
 
 

    
   
  
  

 
 

   
 
 
   

   
 

 
  

   

 

 
  

 
 
 
 
 

  
 
 

 
  

 
 

  
 

 
 

   
 

   

 
  

 
    

 
 
 
 
 
 
 
 
 

 
 
 
 

  
 
 

  
 
 
 

   

 

 

 

 
 

 
  

 

 
 
 
 

 

 

 
  

  

   
 

 
 

  

 

 

  
  
  
  
  
  
  
  

    
 

 
 
 
 

 
 

 
 

 
 
 

  
 
 
 
 
 
 
 

 

 
 
 

 

 
 
 
 
 
 

  
 
 
 
 
 

 

  
 

 
 

  
 
 
 

  
 

  
 
 
 

  
 

   

 
  

  

 
 

 

 

  

 

 

 
 
 

 
 
 
 
 
 
 
 

 
     

        
      

          
          

         
         

       
 

         
          

Pu
bl

is
he

d 
on

 0
1 

Ja
nu

ar
y 

19
76

 D
ow

nl
oa

de
d 

by
 R

ep
ri

nt
s 

D
es

k 
on

 2
2/

07
/2

01
5 

14
:2

5:
37

 

View Article Online

Sawai Ex 1024 
Page 5 of 6

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Real-Time Litigation Alerts
  Keep your litigation team up-to-date with real-time  

alerts and advanced team management tools built for  
the enterprise, all while greatly reducing PACER spend.

  Our comprehensive service means we can handle Federal, 
State, and Administrative courts across the country.

Advanced Docket Research
  With over 230 million records, Docket Alarm’s cloud-native 

docket research platform finds what other services can’t. 
Coverage includes Federal, State, plus PTAB, TTAB, ITC  
and NLRB decisions, all in one place.

  Identify arguments that have been successful in the past 
with full text, pinpoint searching. Link to case law cited  
within any court document via Fastcase.

Analytics At Your Fingertips
  Learn what happened the last time a particular judge,  

opposing counsel or company faced cases similar to yours.

  Advanced out-of-the-box PTAB and TTAB analytics are  
always at your fingertips.

Docket Alarm provides insights to develop a more  

informed litigation strategy and the peace of mind of 

knowing you’re on top of things.

Explore Litigation 
Insights

®

WHAT WILL YOU BUILD?  |  sales@docketalarm.com  |  1-866-77-FASTCASE

API
Docket Alarm offers a powerful API 
(application programming inter-
face) to developers that want to 
integrate case filings into their apps.

LAW FIRMS
Build custom dashboards for your 
attorneys and clients with live data 
direct from the court.

Automate many repetitive legal  
tasks like conflict checks, document 
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks 
for companies and debtors.

E-DISCOVERY AND  
LEGAL VENDORS
Sync your system to PACER to  
automate legal marketing.


