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t ube rac t i namine  analogs. In  addi t ion,  all the  chemical  
shif ts  and  coupling pa t t e rn s  of p ro tons  in o ther  amino 
acid residues showed sa t i s fac tory  similari t ies to those  of 
tuberac t inomycins ,  especially t ube rac t i nomyc in  O. 

F r o m  all the  results  shown above, i t  could be now 
concluded t h a t  the  s t ruc tures  of capreomycins  IA and IB  
m u s t  be revised at  least  in the  amino acid sequences  in 
the  cyclic pep t ide  moie ty ,  only  remaining  a mode  of link- 
age of fl-lysine of the  b ranched  p a r t  u n d e t e r m i n e d  w h e t h e r  
to  e -amino group of Dpr  ~ or to  fl-amino group of Dpr  I. 
In  order  to  es tabl ish  the  decisive whole s t ructure ,  a to ta l  

synthes is  of capreomycins  is now in progress  in our labor-  
a tory.  The resul ts  on the  syn the t i c  work  will be r epor ted  
elsewhere.  

15 A part was presented at the 13th Symposium on Peptide Chem- 
istry, Tokyo, 1975. Details will be reported soon elsewhere. 

16 The ratio was calculated from the integration of CH 3 protons of 
aianine on the basis of those of other protons on NMR-spectrum. 
The value was concomitant to the result of amino acid analysis 
of the sample. 
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Summary. Synthes is  of 2 ,2 ' -d iphenylene ch lo rophosphona te  and 2 ,2 ' -d iphenylene  ch lo ro th iophosphona te  is descr ibed 
t h rough  the  in te rac t ion  of 2, 2 ' -d ihydroxyb ipheny l  wi th  p h o s p h o r y l  chloride and t h iophosphory l  chloride respect ively.  
These compounds  were  screened for the i r  fungicidal  ac t iv i ty .  

B ipheny l  1 is c o m m o n l y  used as fungicide for c i t rus  
fruits.  I t s  2 -hydroxy  der iva t ive  (Dowicide I) ~ is an im- 
p o r t a n t  fungicide for the  pos t  ha rve s t  t r e a t m e n t  of c i t rus  
frui ts  to reduce the  incidence of ro t  in s tored  fruit .  
Phospho ry l  and  th iophosphory l - e s t e r  l inkages are fre- 
quen t l y  encoun te red  in organic chemicals  used as pes- 
t icidesK So i t  would be in te res t ing  to  synthes ize  r ing 
sys t ems  hav ing  phosphory l / t h iophosphory l - e s t e r  moiet ies  
fused to  b iphenyl  sys tems  which are expec ted  to  increase 
the  biological ac t iv i ty  of organic compounds .  In  the  
p re sen t  communica t ion ,  we wish to r epor t  the  synthes is  
of 2 ,2 ' -d iphenylene ch lo rophosphona te  (I) and 2,2'- 
d ipheny lene  ch lo ro th iophosphona te  (II) and  the  com- 
par i son  of the i r  fungicidal  ac t iv i ty  w i th  t h a t  of Dowicide I. 

Reac t ion  of phosphory l  chloride on 2 ,2 ' -d ihydroxybi -  
pheny l  in ref luxing benzene and  in the  presence  of a 
base  p roduced  (I) in 60% yield, recrysta l l ized f rom 

MeOH acetone,  m.p.  112 ~ U V - s p e c t r u m  exhib i ted  Zm~ x 
246 n m  (e 10500). Fa r  I R - s p e c t r u m  showed s t rong 
absorp t ion  a t  475 and 525 cm -1 a t t r i b u t e d  to P-C1 linkage. 
I R - s p e c t r u m  showed usual absorp t ion  at  750, 810 
(aromatic),  1310 (P = O) and  950, 1235 (P -O-a ry l )  ~. 
Mass spec t rum showed molecular  ion peak  at  m/e 266. 
Other  f r agment s  were observed  a t  231 (M+-C1), 215 
(M+-C1-O) and  a t  199 (M+-20-C1). 

Reac t ion  of th iophosphory l  chloride on 2 ,2 ' -d ihydroxy-  
b ipheny l  in benzene  and  in the  presence  of pyr id ine  gave 
(II) in 65% yield, recrysta l l ized f rom acetone,  m.p.  105 ~ 

MeOH (S 16800). IR-  U V - s p e c t r u m  exh ib i t ed  2max 243 n m  
spec t rum  showed absorp t ion  a t  750, 815 (aromatic),  960, 
1240 (P-O-aryl) and  1230 cm -1 (P = S). Mass spec t rum 
exh ib i t ed  p rominen t ion  peaks a t  role 282 (M+), 266 (M+-0), 
247 (M+-C1), 231 (M+-O-C1) and 215 (M+-20-C1). 
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The fungicidal  ac t iv i ty  of the  t i t le  compounds  was 
examined  agains t  some of the  i m p o r t a n t  p l an t  pa thogenic  
fungi. The pure  cul tures  of t he  organisms were ob ta ined  
f rom the  d e p a r t m e n t  of P l a n t  Pa thology,  Pu n j ab  Agri- 
cul tural  Univers i ty ,  L u d h i an a  and grown on Czapek 's  
(Dox) agar  m e d i u m  at  25 ~ in the  presence/absence  of the  
tes t  chemicalsK The rela t ive g rowth  of t he  organisms 
was t h e n  compared  (Table)6. 

Fungi Inhibition (%) = 

Dowicide I Corn- Corn- 
(standard; pound I pound II 
1000 ppm) (1000 ppm) (1000 ppm) 

Rhizoetonia solani 100 21 19 
Fusarium oxysporum 100 17.2 22 
Alternaria sp. 100 15 17 
Colletotrichum sp. 100 10 7.5 
Phytophthora in/estans 100 5.8 4.8 

,As compared to the controls lacking fungicides. 
BiphenyI and its 2-hydroxy derivative (Dowicide I) are potent 
fungicides. When phosphoryl/thiophosphoryl-ester linkage is fused 
to biphenyl ring system in a cyclic fashion, the fungicidal activity 
is significantly reduced, which is contrary to the general fact that 
these moieties, when present in open chains, enhance their fungicidal 
properties 8. 
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