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for 11 days  a t  25 °C. The  whole  b ro th  (ca. 7 1 medium)  was 
ex t r ac t ed  w i t h  e ther  and af te r  evapo ra t i on  of the  e ther  
t he  residue was puri f ied by  p repa ra t ive  th in - layer  ch roma-  
t o g r a p h y  to  give the  i socoumar in  (II) (18 mg) m.p.  129 °, 
ident ica l  in all respects  w i th  syn the t ic  mate r ia l  12 as t he  
m a j o r  phenol ic  metabol i te .  W e  were  unable  to  isolate  the  
d ihydro i socoumar in  (I) b u t  several  o the r  closely re la ted  
compounds  were present .  One  of these  has  been ident i f ied  
(by th in - layer  ch romatography)  as the  d ihydroxyiso-  
coumar in  (III)13; o thers  are being inves t iga ted .  

The  p roduc t ion  of compounds  such as (II) and (III)  so 
closely re la ted to (I) in a syn the t ic  m e d i u m  mus t  th row 
doub t  on the  real  origin of 6 -methoxymel le in  in carro t  
infected wi th  C. /imbriata, and the  s ta tus  of (I) as a 
' phy toa lex in ' .  These resul ts  clearly suppor t  the  reserva-  

t ions impl ied  b y  AuE et  a l )  and  McGAHREN and MIT- 
sellER 10 and  suggest  t h a t  some o the r  phy toa lex ins  migh t  
wa r r an t  fu r the r  inves t iga t ion  14. 

Rdsumd. Le d ihydro i socoumar in  (I) 6fair consider6 
c o m m e  un  <,phytoalexim> p rodu i t  pa r  des caro t tes  in- 
fect6es de Ceratocystis/imbriata. Mais l ' i socoumar in  (II), 
de s t ruc tu re  apparent6e  a y a n t  6t6 d6gag6 d ' une  cul ture  
de ce champignon  sur boui l lon synth6t ique ,  on p e u t  
dou te r  que  (I) t i re  son origine des carot tes .  
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Ethyl 6,7-bis(Cyclopropylmethoxy)-4-hydroxy-3-quinolinecarboxylate, a Potent Anticoccidial Agent 

Alkyl  6, 7 -d ia lkoxy-4-hydroxy-  3-quinol inecarboxyla tes  
have  been shown to exhib i t  a good order  of ant icoccidia l  
a c t i v i t y  in the  chicken 1. 

Our  in teres t  in subs t i tu ted  4-hydroxyquinol ine-3-car -  
boxylates ,  ex tend ing  back  to  1962, p r o m p t e d  us to enlarge  
upon some earl ier  work. This  endeavor  y ie lded e thy l  
6, 7-bis(cyclopropylmethoxy)-4-hydroxyquinoline- 3-car -  
boxy la t e  (Su-18,137), a subs tance  showing ou t s t and ing  
a c t i v i t y  agains t  a n u m b e r  of species of coccidia.  

The  synthesis  of Su-18,137 is out l ined in the  Figure.  
CatechoI  was a lky la ted  wi th  chloro- or  b romo-me thy l -  

cyc lopropane  in d i m e t h y l f o r m a m i d e  solut ion conta in ing  
2 equiva len ts  of sodium hydr ide  (oil dispersion) to  give 
the  corresponding d ie ther  (I), b.p.13 162°C. Anal .  Calcd. Test 
for Cx4HlsO2: C, 77.02; H,  8.31. F o u n d :  C, 76.78; H,  8.40. No. 

T r e a t m e n t  of (I} wi th  aqueous  n i t r ic  acid gave  the  
4-ni tro de r iva t i ve  (II), m.p.  80.5-81.5 °. Anal .  Catcd. for 
C14H17NO4: C, 63.86; H,  6.51; N, 5.32. F o u n d :  C, 63.55; 
H,  6.42; N, 5.07. This  subs tance  was ident ica l  wi th  t h a t  1 
p repared  f rom (I l I ) .  

Ca ta ly t ic  hydrogena t ion  of I I  in e thanol ic  solut ion in 
t he  presence of p l a t i num oxide  gave  IV, which was con- 2 
v e r t e d  to  V wi thou t  isolat ion by  ref luxing wi th  t mole  of 
d ie thy l  e t hoxyme thy t ene  malonate ,  m.p.  66-67 °. Anal .  3 
Calcd. for C2zH29NO6: C, 65.49; H,  7.24; N, 3.47. F o u n d :  
C, 65.90; H,  7.34; N, 3.69. Cycl izat ion of V to VI  occurred 

4 
on ref luxing in D o w t h e r m  A® for 10-15 min.  Anal.  Calcd. 
for C20H~sNO5: C, 67.21; H, 6.49; N, 3.92. F o u n d :  C, 66.51, 
66.50; H,  6.38, 6.34; N, 3.75. All s t ruc tures  were con- 
f i rmed by  means  of NMI~- and IR-analyses .  

Biological results. Su-18,137 was mixed  into  chick 
s ta r te r  feed and adminis te red  there in  to 7-day-old whi te  
Leghorn  chicks which were inocula ted  wi th  coccidia 24 h 
la te r  by  in tuba t ion  of sporula ted  oocysts  into the  crop. 
The  med ica t ed  chicks were found to  exh ib i t  su rv iva l  ra tes  
in this infect ion which caused high mor t a l i t y  in un t r ea t ed  

birds. The  results  of 4 tes ts  invo lv ing  3 di f ferent  s trains 
of Eimeria tenella are shown in Table  I. Comple te  protec-  
t ion  was ob ta ined  a t  dose levels  as low as 0.0008%. 

Su-18,137 was then  submi t t ed  to  a more  r igorous t es t  
of ac t iv i ty .  Infec t ions  wi th  5 species of  mixed  coccidia 

Table I. Activi ty of SU-18,137 against Eimer ia  tenella in 7-day-old 
chicks infected with approximately 150,000 oocysts 24 h after 
initiation of medication in the feed (continued for 8 days) 

E .  tenella Doselevel  No. chicks No. chicks % 
strain (% in feed) started surviving survival 

on day 10 

'N' 0.0085 11 I1 100 
0.00425 10 9 90 
0 (controls) 18 3 23 

'N' 0,0032 10 10 100 
0 (controls) 20 0 0 

'P'  0,0008 I0 i0 100 
0 (controls) 9 4 44 

'S' 0.0008 8 8 100 
0 (controls) 10 3 30 
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T a b l e  I I .  E f f i c a c y  of Su-18,137 a g a i n s t  m i x e d  l a b o r a t o r y  coecid ia  a 
in chickens b 

Treatment Levelin No. of Weight Oocyst Average 
feed (%) chicks gain output/ tour- 

average bird tality 
g/bird ( X 106) 
day 0 to+ 7 

Uninfec t ed ,  - 80 143.4 0 0 
u n m e d i c a t e d  

In fec ted ,  - 80 45.2  56 43 
u n m e d i c a t e d  

Su-18 ,137  0 .006 80 141.4 0 0 

Su-18 ,137  0.0043 80 138.1 0 0 

Su-18 ,137  0.003 80 140.0 0 0 

a Mi x t u r e  of E. acevulina, E. brunetti, E. maxima, E. necatrix a n d  
E. tenella, b 2-week-o ld  bro i le r  t ype  ch ickens .  

T a b l e  I I I .  C o m p a r a t i v e  e f f i cacy  of Su-18 ,137  a n d  13uquinola te  
against 6 field strains of mixed coccidia a in chickens b 

Treatment Level in No.of Weight Ooeyst Average 
feed (%) birds gain output• mor- 

average bird tality 
g]bird ( x 10 e) (9'0) 
day 0 to+ 7 

Uninfec t ed ,  - 230 163.2 0 0 
unmedicated 
Infected, - 230 59.1 335.3 22.8 
unmedicated 
Su-18,137 0,0075 70 161.6 2.1 0 

0.006 200 157.7 1.6 0 
0 .004 190 148.2 40.8 0 

B u q u i n o l a t e  0 .00825 110 127.9 87.1 0 

a Mixture of strains of: E. acevulina, E. brunetti, E. maxima and 
E. tenella, b 2-week-old broiler chickens. 

( laboratory  strains) were well  control led by  this  subs tance  
a t  the  0.003% feed concent ra t ion .  Higher  concen t ra t ions  
were  comple te ly  effect ive  in inh ib i t ing  oocys t  product ion ,  
m o r t a l i t y  and weight  loss (Table II). 

Su-18,137 a t  t he  0.004 and 0.006% levels  gave  good 
cont ro l  of mixed  field s t ra ins  of coecidia (Table HI). E a c h  
field isolate  was a m ix tu r e  of 6 species. The  compound  
was found to be safe and well  to lera ted.  E x t e n d e d  field 
trials have  shown t h a t  Su-18,137 is an effect ive  coccidio- 
stat. 

Zusammen/assung. Synthese  und W i r k u n g  gegen Cocci- 
d ia  des 6, 7-bis(Cyclopropylmethoxy)-4-hydroxy-chinolin- 
3-carbons~ureAthylesters  werden  beschrieben.  
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