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TABLE I 
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Bis(8-quinolinolato)copper(II) Coniplexes 
1T.a H so2 95 409 CnHioN40&~ C, H, N 
I1 bo F SO2 87 >500 C I S H ~ F ~ N ~ O ~ C U  C, H, N 
1 T - P  Cl K 0 2  9 !5 >500 Ci8HsC12N406CLl C, HJ S 
11-d Br s 0, 99 >500 CI sHsBr2N40d2 u C, H, S 
IVef I NO> 99 >500 C I ~ H , I ~ N ~ O ~ C ~  C, H, S 

a Analytical sample. From MeOH. From EtOH-DNF. From H20-1\Ie2C0. e As HC1 salt. f From D l I F .  0 From 
DMF-DAISO. C calcd, 31.16; foiind, 31.69. 

TABLE I1 
~ I I S I \ I I L  ANTIFITNG 4L A C T I V I T Y  O F  S17-SUBSTITUTED S-QUINOLINOLS 1 N D  DERIVED COPPER(I1) CO\IPLEXES 
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_________ Min antifunaal act., minole 'I.--- 

7 . 4 ,  niger-- 7-T. oiride-- - -A.  orgzae-- ----.If. cerrucaria-- -1'. menfagrop/tgieA-- 
sa C" S C s C s C s C 

8-Quinolinols 
0.037 0.37  <0.0053 0.11 0.047 0.42 <0.0053 <0.0053 <0.00;,3 <0  0053 
0.087 ?r'A4b 0,087 0.22 0.14 SA 0.096 0.12 0.019 0.024 
0.071 S A  0.071 0 . 1 1  0.089 X.1 0.080 0.080 0.013 0.017 
0.067 SA 0.052 0.059 0.097 S.1 0.037 0.056 0.0074 0.011 

0.025 0.087 0.0095 0.016 0.061 NA 0.038 0.057 0.082 S.l 
XA 0.43 N 4  XA 0 . 1 1  0 .30  0.081 0 10 
NA NA NA NA r i A  
N A N A 0.26 SA 0.069 N h  0.078 0.17 
0.27 ?;A 0.12 0.12 0.21 SA 0.11 0 .33  0.02.5 0.037 
0.071 SA 0.062 0.078 0.093 SA 0.031 0.043 0.0062 0,016 

Bii(8-quinolinolato)copper(II) Compleaei 
N A NA NA S A 
riA Nil NA S -1 
N h S A  NA S A 
NA NA S A  N h 
N h  N A x A NA 

N 9 
s A 
s .4 
N A 
Pi A 

R = fruigi*tntic, C = fungicidal. * S.1 = riot active below 100 ppm. 

fluerlced by partition coefficient, an "all or none" effect 
x370uld be unespected. I t  is suggested that the effect,i\,e 
barrier is spore ~val l .  Activity based on penet'rat'ion 
and inactivity due to exclusion appears to be st suitable 
explanation for these data. 

commercially available. 5-Fluoro-12 and .i-iodo-H-qiiiiiolinols*3 
were Prepared according to  methods found in the literature. 

5-Fluoro-7-nitro-8-quinolinol (IIb).-To a solution of 8.2 g 
(o.05 mole) of 5-fluoro-~~quinolinol in ml of ilcOH, 3,5 ml 
(0.055 mole) of 70% HSOf \vas added drop\vise ITith agitation. 
The temperature iJ-as maintained a t  18-22' and stirring was 
continued for 1 hr. The mixture was then drowned in 1500 ml of 
H20 and again stirred overnight. The product was obtained by Experimental Section11 

8-Quinolinol arid the 5-chloro and j-bromo analogs were (12) A. F. Helin and C. -4. Vanderwerf, J .  Ow. Chem.,  17, 229 (1952). 

(11) The  synthetic procedures are general. hlelting points were taken 
(13) .4.-L. Coll and G. P. Coll, Afinidnd, 28, 101 (1951); cited in R.  G. 

W. Hollingshead, "Oxine and  I t s  Derivatives," Vol. 3, Butterworths Scien- 
tific Publications, London, 1956 p 679. in a Rlel-Temp melting point apparatus and are uncorrected. 




