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Abstract - Two b r i g h t  yel low coloured metabol i tes.  named asmpyrone A 

C H 0 and a s n i p ~ r a n e  B C20H2003, have been l so la ted  from *- 21 22 3  
2  g i l l u s  n i E  s t r a ~ n  DSM 2182 . On the bas is  o f  chemical reac t ions  and 

~ p e c t r ~ s c o p i c a l  da ta  t h e i r  s t ruc tures  were der ived as the  phenyl- 

t n e n y l a p y r o n e s  (1) and (2). 

The fungus Asperq i l lus  m. well-known from i t s  deeply black mycel~um. needs spec ia l  a t ten-  

t ~ o n  as i t  spreads aggressively on numerous kinds o f  food and feed and i s  a l so  a p p l ~ e d  f o r  

l a rge  scale industrial fermenta t~ons.  Two groups o f  t a x ~ c  metabol i tes have a l ready been i s o l a -  

2 t ed  from it1. Our i nve r t i ga t7on  on m y c e l ~ a  from Asperq~llus DSM 2182 led. besides ergo- 

3 s t e r o l  and hemqnigerane (3) , t o  the  i s o l a t ~ o n  of two h i t h e r t o  unknown metabol i tes,  the  m- 

p y m e s  A and B, f o r  w h ~ c h  the s t ruc tures  (1) and (2) cou ld  be determ~ned. 

The s t r u c t u r e  o f  t h e  t r ieny lpyrane p a r t  of the  new metabol i tes i s  s t n k i n g l y  s m i l a r  t o  t h a t  

4  
of c i t r e o v i n d i n  A (4)4'5. a h i g h l y  potent  mycatoxin from P e n i c i l l ~ u m  viride and Asperq i l lus  

rerreus5'6, which i n te r fe res  w i t h  the m ~ t o c h o n d n a l  ATP synthesis and causes t h e  ep~demic 

7 r n y ~ o t o ~ i ~ o s ~ s  c a r d ~ a c  b e r i b e r i  . 

Asnipyrone A (1) c r y s t a l l ~ z e s  from e l h m o l  as yel low needles, and i t s  h ~ g h  reso lu t i on  mass 

spectrum revea ls  the  molecular formula C21H2203. The uv / v i s  spectrum shows some analogy t o  c i -  

8 t r e o v i r i d i n  A (4) . The i r  absorpt ions a t  1670, 1626. and 1538 cm-I are  cons is tent  w i t h  the  

8  1  Presence o f  ann-pyrone u m t  . The H and nmr data (Table 1) i n d ~ c a t e d  t h a t  arnipyrone 



A (1) contains th ree methyl groups, one methoxy group, f l v e  a roma t~c  protons and f i v e  v i n y l i c  

protons. 

Comparison o f  t h e  nmr spectra of c i t r e a v ~ r ~ d ~ n  (4) and asnipyrone A (1) p r o v ~ d e d  a c l e a r  ev i -  

dence f o r  the  presence o f  a 4-methoxy-5-methyl-a-pyrone u n i t  as a p a r t i a l  s t r u c t u r e  i n  the  

l a t t e r .  

Scheme 1. Ms fragmentation o f  a-pyrone u m t s  from asnipyrones A (1) and B (2). Data o f  (2)  i n  

brackets. M/z values 139(125) are base peaks ( i n t e n s i t i e s  100 4). 

The ana lys is  o f  fragment ions i n  i t s  mass spectrum a lso  t a l l r e s  w i t h  t h r s  orsumption (Scheme 

1). Fu r theyo re ,  the  mass spectrum o f  asnipyrone A (1)  shows a benzyl and a phenyl c a t i o n  peak 

a t  mix 91 and 77 respect ive ly .  A f t e r  KMn04 ox idat ron of (1 )  b e n r a ~ c  ac id  was obtained. These 

r e s u l t s  proved t h a t  a benzene r i n g  e x i s t s  i n  t h i s  metabol i te.  Hexahydroasnipyrone A C21H2803 

was obtained as a co lour less  o i l  a f t e r  hydrogenation o f  (1 )  w i t h  p a l l a d ~ u m  c a t a l y s t  i n  me- 

thanol ,  i n d i c a t i n g  the  presence o f  t h ree  double bonds, which can on l y  be accomodated between 

the a-pyrone and t h e  benzene r ing .  
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1 I n  t h e  H nmr spectrum (Table 1) of asnipyrone A (1)  s ~ g n a l s  fo r  two mu tua l l y  coupled protons 

were observed a t  6.10 and 7.29 ( J  = 15.6 Hz). These should be the two protons a t  C-7 and C-8. 

Two methyl groups a t  2.07 and 2.10 ppm showed long range coup l ing  w i t h  two pro ton s igna ls  a t  

6.54 and 6.40 r e s p e c t ~ v e l y .  Except f o r  t h i s  long range interaction these two protons showed no 

coup l ing  w i t h  o the r  protons. Therefore, the  two methyl groups and two protons should be l i n k e d  

t o  C-9. C-11. C-10. C-12, Thus t h e  s t r u c t u r e  o f  asmpyrone A i s  deduced as (1). 

Table 1. 'H and nmr data ( 6 .  CDC13) f o r  t h e  asmpyrones A (1) and B (2).  

Pos. asnipyrone A ! asnipyrane 8 2 
No. I% H J lH r  H J IHr  



Asnipyrone B (2)  c r y s t a l l i z e s  from methanol/methylene c h l o n d e  as ye l l ow  prisms. I t s  h i gh  
1  

r e s o l u t i o n  mass spectrum i n d ~ c a t e d  t h e  molecular  formula C20H20D3. From a cornpanson of  the  H 

and 13c nmr spec t ra  (Table 1 )  it could be d e n v e d  t h a t  asmpyrone B d i f f e r s  from armpyrone A  

(1)  by the  absence o f  a methyl  group a t  C-5. Th7n was i n d ~ c a t e d  by the  f a c t  t h a t  the  p ro ton  a t  

C-5 (5.42) g ~ v e s  a  long  range c o u p l ~ n g  (J  = 2.0 Hz)  ~ 7 t h  t h e  C-3 p ro ton  (5.89). The mass spec- 

t rum a l so  supported t h i s  s t r u c t u r e  (Scheme 1). The longes t  wave l eng th  u v t v i s  absorp t ion  of  

asnipyrane B a t  367 nm i s  s h ~ f t e d  by 11 nrn t o  sho r t e r  wave leng ths  compared w l t h  t h a t  of  (1). 

I n  agreement w i t h  a l l  these r e s u l t s  the  s t r u c t u r e  of  asmpyrone B can be represented by (2) .  

From the  s t r uc tu res  o f  t h e  asnipyrones A  (1)  and 8  (2) a c lose  r e l a t i a n s h ~ p  t o  t h e  we l l  estab- 

l i s h e d  b ~ o s y n t h e s ~ s  of  t h e  mycotoxin c i t r e a v ~ n d ~ n  i s  suggested. Acco rd~ng  t o  compre- 

hensive f e e d ~ n g  experiments c i t r e a v i r i d i n  ( 4 )  i s  cons t ruc ted  f rom n ine  ace ta te  u n i t s  poss i b l y  

v7a a p a l y k e t ~ d e  c h a ~ n ,  s u b s t i t u t e d  w i t h  methyl groups from methiomne. 

CHO -- Ql' 

Recent ly t h e  isolation of t h e  Cll aldehyde c i t r e a v ~ r a l  (5)  and (4)  f rom P e m c ~ l l ~ u m  -- 
10 .  r i d e  and f u r t h e r  me tabo l i t es  was repor ted  . It seems possble t h a t  (5)  migh t  a c t  as a b w e -  - 

n e t l c  p recursor  f o r  ( 4 )  by condensation w> th  t hea -py rane  b u ~ l d ? n g  b lock  (6). Analogous con- 

densat ion of  (6)  w i t h  the  u b ~ q u i t o u s  m e t a b o l ~ t e  benraldehyde, and subsequent i n t r o d u c t i o n  o f  

two methyl groups would lead  t o  asmpyrone A  (1) .  
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v e s t l g d t ~ o n s  were supported by the  Landesmt fur Forschunq = Nardrhe7n-Westfalen, and the  

Fonds der Chern~schen I n d u s t n e .  C. c. thanks t h e  Cdrl Du~sbe rg  Gese l l schaf t  f o r  a  scho- -- 
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EXPERIMENTAL 

Mps (corrected):  Ko f l e r  hot-stage apparatus. - U v l v ~ s :  Perkin-Elmer 551. - Ir: Perkin-Elmer 

1 298. - Ms: Flnnigan-MAT 312, and Varian MAT CH7. - H Nmr: Bruker WM 300. TMS as an i n t e r n a l  

standard. - Nmr: Bruker WH 90 (22.63 MHz). - TLC: Merck s 7 l i c a  gel  60 F 254 on alum~num 

sheets. - Column chromatography: Merck s i l i c a  gel ,  p a r t i c l e  s ~ z e  0.063 - 0.2 mm. 

I s o l a t i o n  o f  m e t a b o l ~ t e s  from A s p e r q ~ l l u s  niger.  

a) Preparat ion of mycelia: 127.8 g o f  NaN03. 63.9 g o f  KH2P04. 32.0 g o f  KCJ. 32.0 g of MgS04-. 

7 H20. 0.64 g o f  FeS04. 3.195 kg o f  0-glucose. and 63.9 g o f  yeast were d isso lved i n  63.900 1 

o f  d i s t .  water and distributed i n t o  320 (1000 ml) f lasks.  A f t e r  s t e r i l i z a t i o n ,  each f l ask  w i t h  

2 
c u l t u r e  medium was ~ n o c u l a t e d  w i t h  Asperq i l lus  s t r a ~ n  DSM 2182 and grown a t  25' C f o r  

th ree weeks. Subsequently 2 ml of to luene was added t o  each f lask .  the mycel ia were co l l ec ted  

and freeze-dried. y i e l d i n g  1014 g o f  d r ~ e d  mycelia. 

b) Ex t rac t i on  and i s o l a t i o n :  The d r y  mycel ia were ex t rac ted fou r  t imes w i t h  6 1 of co ld  metha- 

nol .  and the combined ex t rac t s  were concentrated t o  200 ml. Add i t ion  o f  2000 ml o f  water t o  

the  concentrate brought about the p r e c ~ p i t a t i o n  o f  a brown so l id .  which was separated by fll- 

t r a t ~ o n  and d isso lved i n  EtOAc. A f t e r  f i l t r a t ~ o n  the s a l u t ~ o n  was evaporated t o  g i ve  56.6 g of 

residue. The residue was subjected t o  column chromatography on s i l i c a  ge l  (1:500 w/w) by elu- 

t7on w i t h  cyclohexanelEtOAc (3 : l  "1"). 180 f r a c t ~ o n s  (ca. 20 ml each f r a c t ~ o n )  y i e l d i n g  the 

metabol i tes as shown below were obta~ned.  

1) F r a c t ~ o n s  I 0  - 21: ergostero l  

2) Frac t ions  22 - 60: 302 mg o f  asnipyrone A (1) 

3) Frac t ions  81 -120: 120 mg o f  asnipyrone B (2 )  

4) Frac t ions  123 -180: 7 mg o f  heminigerone (3). 

Erqasteral :  Colour less needles mp 149 - 151 OC. 

Hemimqerone (3): Yellow needles. mp 217-219 OC  it.^ 178-180 OC). - I r  and TLC were i d e n t i -  

c a l  w i t h  a u t h e n t ~ c  sample. Ms Calcd f o r  CI6Hl4O5: 286.0841. Found mlz: 286.0840. 

Asmpyrone A (1): Yellow needles. mp 161 - 163 OC. Uvlvqs (MeOH): Amax ( 1 g E )  240 (4.27). 290 

(4.28). 378 nm (4.50). Ir (KBr): 2970. 2930. 2840 (CH). 1670. 1626. 1538 cm-I (a- Pyrone). 'H 

and 13c n m :  t a b l e  1. Ms: mlz 322 (M'). 307 (M - CH3). 294 (M  - CO). 279 (294 - CH3), 139 

(100 Z. a-pyrone un i t .  scheme I ) .  111 and 69 (scheme 1). Ms ca l cd  f o r  C2,H2203: 322.1569. 

Found: ml r  322.1573. 

Hvdroqenation of asnlpyrone A: 50 mg of (1)  i n  50 rnl o f  MeOH were hydrogenated w i t h  

Pd(l0 I ) / cha rcoa l  c a t a l y s t  u n t ~ l  the  s a l u t i a n  became co lau r l es r .  F i l t r a t ~ o n  and evaporat ion 



y i e l ded  33 mg of hexahydroasmpyrone A as a co l au r l ess  071. Ms: m l z  328 ( M ~ ) .  237 (M' - 91). 

167 (100 X ) .  91 (benzyl) .  

O x ~ d a t ~ o n  o f  asnipyrone A: To a s t i r r i n g  s o l u t i o n  o f  20 mg o f  ( 1 )  i n  1.5 ml o f  p y r i d i n e  52 mg 

of  pu lver ized  KMn04 was added a t  0 OC. A f t e r  1 h t h e  m ~ x t u r e  was ad jus ted  t o  pH 4-5 w i t h  d ~ l u -  

ted  H2$04 and t r e a t e d  w t h  NaHS03 t o  d ~ s r o l v e  Mn02. On e x t r a c t l o "  w ~ t h  e the r  a f t e r  a c ~ d l -  

f y ing  t o  pH 2. 3 mg of  a c r y s t a l l ~ n e  s o l i d .  mp 107 - 112 OC was ob ta~ned .  Ir and TLC were 

~ d e n t i c a l  w i t h  benzoic acid.  

Asmpyrone 8 (2) :  Yellow prisms. mp 158 - 160 OC. U v l v i s  (MeOH): kmax ( l g E )  235 (4.22). 265 

(4.19). 367 nrn (4.53). Ir (KBr): 3060. 2940 (CH). 1705, 1630. 1595. 1538 cm-' (a-Pyrone).  'H 

and 13c nmr: Table 1. Ms: m l z  308 (M'). 293 (M - CH3). 125 (100 Z. pyrone u m t .  scheme 1). 97 

and 69 s. scheme 1. Ms calcd. f a r  C20H2003: 308.1412. Found: m l r  308.1412. 

Hydroqenation o f  asnipyrone 8: 30 mg o f  ( 2 )  were hydrogenated as  described f o r  (1) y i e l d i n g  10 

mg o f  hexahydroasmpyrone 8 as a co l au r l ess  o i l .  Ms: mlr 314 (M'). 223 (M - 91). 153 (100 Z). 

91 (benzyl) .  
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