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ANTIMICROBIAL AGENTS FROM HIGHER PLANTS, ERYCRISTAGALLIN. A NEW PTEROCARPENE 

FRW THE 'ROOTS OF THE BOLIVlAN CORAL TREE, ERYTHRINA CRISTA-GALL1 

Les te r  A. Mitscher,* Je f f rey  A. Ward. Steven Drake and Gol lapudi  5. Rao 

Department of Medicinal  Chemistry, Lawrence, Kansas 66045 USA 

Abstract-Bioassay d i rec ted  f r a c t i o n a t i o n  of ex t rac ts  of the roo ts  o f  E ry th r i na  w- 
galli produced the new pterocarpene, e r y c r i s t a g a l l i n  (1) as the  main an t im ic rob ia l  

cons t i t uen t .  S t r u c t u r a l  assignment i s  based upon degradat ion and spectroscopic studies.  

The roo ts  and t o  a l esse r  ex tent  the  bark o f  the  B o l i v i a n  cora l  t r ee .  E r y t h r i n a  c r i s t a - g a l l i  

(Leguminosae) (* i n  Spanish and i n  Quechua) were co l l ec ted  near Pairumani, Departamen- 

t o  de Cochabamba, B o l i v i a ,  i n  January, 1983. Ethano l ic  ex t rac ts  were a c t i v e  jnn against  

Staphylococcus and Mycobacterium smegmatis. A t o ta l  o f  2.5 kg o f  a i r  d r i ed  m i l l e d  r o o t s  

produced 105 g o f  a c t i v e  residue a f t e r  exhaust ive Soxhlet e x t r a c t i o n  w i t h  ethanol  and evaporation. 

Bulk f r a c t i o n a t i o n  by mass t r a n s f e r  methods1 produced 16.5 g o f  po la r  l i p i d s  conta in ing a l l  o f  

the  a c t i v i t y .  Chromatography over s i l i c a  gel w i t h  CH,Cl,/MeOH mixtures fo l lowed by f l a s h  chroma- 

tography of the  a c t i v e  band (SiOZ;C,H,:MeOH-95:5) gave 245 mg o f  pure, b i o a c t i v e  e r y c r i s t a g a l l i n  

(1). mp 179-180°C; i r  (CHC13) 3630~ .  3470, 1660, 1620, 1590, 1500 and 1220; uv kmax(Me0H) 214nm ( E  

29,270), 244 (15.300). 251 (15,080). 291 ( i n f .  6,650). and 330 (sh. 22,000). 339 (24,800). 356 

(22,000); max(MeOH, NaOH) 306nm ( E  6,600). 354 (29,250) and 370 (25.725); 'H-nmr (CDC13) 1.796 

(9H, s, 3xCH3), 1.85 (3H, 5 ,  CH,), 3.35 (2H, d, J=8Hz, CH,), 3.70 (2H, d, J=8Hz, CH,), 5.18 (2H, s, 

exch., OH), 5.35 (2H, m, CH=), 5.46 (2H, s, OCH,), 6.41 (1% s, ArH), 6.68 ( lH, d, J-IOHz, ArH), 

7.00 (IH, d, J=lOHz, ArH), 7.21 ( lH, s, ArH); 13c-nmr ( 6 d - ~ ~ ~ ~ ,  decoupled) 17.57ppm. 17.62, 25.59, 

27.13, 64.86, 103.36, 105.63, 107.95, 114.44, 112.17, 117.70, 120.09, 120.86, 122.19, 122.83, 

130.89, 131.70, 146.19, 152.41, 152.49, 154.52, and 156.02; i n  the  coupled spectrum, 64.86ppm was 

a t r i p l e t ;  ms mlz390 (M+=c,,H,,O,, 373 (42), 335 (30). 279 (66), 69 (31). 55 (23). Two pheno l ic  OH 

groups were detec ted by the  format ion of a d iace ta te  i n  92% y i e l d  on s t i r r i n g  w i t h  Ac20/NaOAc i n  

benzene a t  70°C f o r  4 h under argon; 'H-nmr 2.216 (3H, s. M,CO), 2.25 (3H, s, CH,CO), 6.81 (1H. d, 

J-IOHz, ArH), 6.55 (lH, s, ArH), o ther  s igna ls  e s s e n t i a l l y  unchanged, Ml = mlz 474. Treatment o f  

e r y c r i s t a g a l l i n  w i t h  lead te t raace ta te  i n  HOAc produced an imnediate s c a r l e t  red c o l o r  which faded 

t o  b r i g h t  orange on standing. A Gibb's t e s t  was negat ive.  



The p rope r t i es  of e r y c r i s t a g a l l i n  i n d i c a t e  a b ipreny la ted pterocarp-6a-ene (appropr ia te  nmr s i gna l s  

and Mt-55 and -111). I n  p a r t i c u l a r ,  t h e  uv spectrum was a c l ose  match f o r  t ha t  o f  anhydrog lyc ino l  

(2)  from Tetragonolobus maritimus.2 Placement o f  the  phenol ic hydroxyls i n  t h e  comnon C-3 and -9 

pos i t ions3 was based upon b iogenet ic  analogy, ease o f  extended quinone formaf ion w i t h  lead t e t r a -  

acetate, and t h e  lack  of hydrogen atoms para t o  phenol ic OH groups (negat ive Gibb 's  t es t ) .  One of 

the prenyl  groups was placed a t  C-10 by cons idera t ion  of the  common b iogenet ic  pa t te rn  (one espe- 
. . 

c i a l l y  notes t h a t  the  s t ruc tu res  of the  phytoa lex ins  p h a s e o l l i d i n  and c r i s t a c a r p i n  from E. c r i s t a -  

g a l l i 4  and sandwicin and sandwicarpin from E. sandwicensis5 a l l  conta in  C-10 preny l  groups) and 

one o f  t h e  aromatic r i ngs  had a coupled AB p a i r  o f  ortho hydrogens. The o ther  preny l  group was 

placed a t  C-2 because of a l i k e l y  b iogenet ic  r e l a t i o n s h i p  t o  e ry th rabyss in - I1  (3) .  an a n t i m i c r o b i a l  

pterocarpan i s o l a t e d  from the East A f r i can  medicinal  p l a n t  E r y t h r i n a  abyssinica,6 and t h e  observa- 

t i o n  t h a t  the o ther  aromatic r i n g  has two aromatic hydrogens w i t h  no observable coup l ing  a t  90 MHz. 

One notes a lso  t h a t  each phenol ic OH has one ortho aromatic hydrogen atom which s h i f t s  downf ie ld  

upon a ~ e t ~ l a t i o n . ~  These cons idera t ions  leave no doubt t h a t  e r y c r i s t a g a l l i n  i s  3.9-dihydroxy- 

2,10-diprenylpterocarp-6a-ene ( 1 )  o r  the  b i o g e n e t i c a l l y  l ess  l i k e l y  isomer 4. F ina l  d i s t i n c t i o n  

between these p o s s i b i l i t i e s  w i l l  be made by synthesis. Pure 1 i s  a c t i v e  aga ins t  Staphylococcus 

aureus and Mycobacterium smegmatis a t  1.56 uglml i n  agar d i l u t i o n  s t reak assays. 

The non-nitrogenous cons t i t uen ts  o f  E r y t h r i n a  species have been r e l a t i v e l y  neglected. The b i o l o g i -  

cal a c t i v i t y  of leaf4-6,10 and now roo t  cons t i t uen ts  suggest t h a t  t h i s  be remedied. Given t h e  

b iosyn the t i c  o r i g i n  of p terocarp ins  from iso f lavano ids ,  i t  i s  m i l d l y  s u r p r i s i n g  t h a t  previous 

studies of such cons t i t uen ts  i n  E. c r i s t a - g a l l i s  f a i l e d  t o  t u r n  up any preny la ted examples whereas 

the r e l a t e d  species E. var iegata  from I n d i a  contained such ~ o m ~ & n d s . ~  It i s  a l so  i n t e r e s t i n g  

tha t  t h e  an t im ic rob ia l  f lavanones from Cameroonian E ry th r i na  sigmoidea, s igmoidins A and B, a re  

s t r u c t u r a l l y  ra the r  d i f f e r e n t  than the p u t a t i v e  f lavanone precursors of e r y c r i s t a g a l l i n  and 

erythrabyssin-11. 
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