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ABSTRACT 

The fungus Do th i stroma pin i  Hulbary i s  a needle pathogen o f  

Pinus rad iata and other  pines , producing a nec ro tic  di sease  

c ommonly known as Doth i stroma needle  bligh t . The  fungus is  widely 

di stribu t e d  in ma j o r  pi ne fore s t s  throughout  the world;  it  was 

reported in  New Zealand on �· radiata in  1 964. 

The spec ies  �· radiat a , �- ponderosa , and P .  nigra ( laric i o ) 

are all grown extens ively in  New Zealand and unfortuna t e ly are all 

h i gh ly susc eptible t o  the disease . Because forestry plays an i m­

portant role  i n  the New  Zealand ec onomy ,  the di sease i s  o f  e c o n­

omic  signi ficanc e t o  New Zealand . The di sease can be c o ntrolled 

by spray i ng with insoluble c o mpounds of�oppe� 

Fol l ow i ng a sugge s t i o n  that Q. pini might produce a toxin 

re sponsible  for host c el l  death , a red  pigment was i so lated  from 

Q. pini culture s and shown to  be toxic  to  Chlorella pyre no i do sa , a 

unic ellular gre en alga . This  thesis  is  c o nc e rned w i th a detailed  

i nve stigation  i nto the  nature and  charac t e ri sat ion  of  the red pigment . 

D .  pin i  was cultured i n  t h e  laboratory on a n  aqueous  malt 

me dium,  and red pigment extracted  from the cultures and pur i f i e d  

b y  thin layer chromat ography wa s shown b y  mass s pe c t ro s c o py to  b e  

a mixture o f  two clo sely related  c o mpounds o f  mole cular formula 

C18H1 2
o9 and c 1 8H1 2

o8• The former c ompound wh ich wa s pre sent i n  

greater  amount , was na me d dothi s tro mi n , and the lat t e r  w a s  name d  

deoxydothi stromi n .  Both doth istromi n  and deoxydothi st r o mi n  were 

shown to  be pre sent in extrac t s  of D.  pini  infe c t e d  �· radiata  needle s .  

A de tailed  chemi c al i nvest igation  using chemical  reac t ions  

( inc luding the  clas s i c a l  degradat i ve technique of  z inc dust  dist­

i l lation ) ,  derivative format io n ,  i nfrared spe c t rosc o py , e l e c t ro n i c  

absorpt i o n  spec tro sc o py ,  nuclear magnet i c  reso nance spe c t roscopy ,  



( iv) 

and mass spec trosc o py ,  allowed eluc i dat ion of the structure of doth­

i s t romin .  Dothistromin was shown to  be a tri-a-hydroxyanthraquin­

o ne onto  which wa s fus e d  a subs t i tuted t e t rahydrodifuro ring system . 

A ma j o r  fe ature o f  the struc ture o f  dothistromin i s  the sub­

s t i t u t e d  t e trahydrofuro [2 , 3 - bJ benz o furan moi e ty, Fungal metabolit e s  

known t o  inc orporate thi s  s t ruc tural feature inc lude the t ox ic and 

potently  carcinogeni c aflatoxins , and the carcinogenic sterigmato­

c y st i n .  A discussion o n  the  possible carc i noge ni c i ty o f  dothistrom i n , 

i t s  c o -metabolit e s , and arte fac t s  i s  include d .  

The strong green-y e llow  fluoresc ence o f  sol u t ions o f  the red  

pigment and dothi stromin ,  wh en irradiat ed  with u l t ravi o l e t  l i ght i s  

att ributable  t o  the 1 , 4-dihydroxyanthraquinone c hromoph oric nuc leus 

of do th i stromin .  

Another  impo rtant struc tural feature o f  dothi s tromi n  i s  the 

reac t ive  hemiace tal group , al lowing dothistromin to  unde rgoe fac i l e  

ac id  ca talysed mono -alkylat i o n  and mono -ac etyla t i on . 

The probabi l i ty that i n  solut ion dothi stromin exi s t s  as a c om­

plex equilibrium mixt ure , was discussed .  

The ma s s  spe c t rum o f  do thi stromin shows a charac t e r i s t i c  lo s s  

o f  the formyl rad ical CHO" ( m/e 29 ) ,  and the neu t ral fragment C2H4o 

( m/e 44 ) .  The same l o s s  o f  a formyl ra dical , and a homo logous neu t ra l  

fragment  was also shown by a numbe r  o f  dothi stromin deri vat ive s .  Two 

fragmentatio n  schemes were propo se d  to  rat io nalise the mass-spec t ra l  

fragmentation  o f  doth i st romin . 

During the course o f  t he inve s t i gat i o n , a number o f  c rystal l i ne , 

o ptic a l ly a c t ive derivat i v e s  of  dothis t romin were  prepare d ;  these  

inc lu d e d  dothistromin penta -acetate  and do thist romi n  ethyl e ther 

t e t ra-acetat e . The struc ture and absolute c o nf i gurati o n  of a 

c rystalline he avy atom derivative of  dothistromin was determined 
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by an x-ray crystallograph i c  d i f frac t io n  study. Th i s  c onfirm e d  

the s t ru c t ures proposed i n  t hi s  thesis , and also allowed the 

absolute  c o nfigura t ion  o f  the c i s-fused furo rings of doth ist romin 

to  be deduced.  

Deoxydoth i s tromi n  was assigned one of  two struc tures , and 

the na ture of other  c o -me tabolites  was bri e f ly c onsidered . The 

synt h e s is and b i o synthes i s  o f  dothistromin was also d i scussed . 
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