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TABLE I 
DIETHYL ALKY LFLUOROM ALON ATES (I) 

RCF(COOC2Hj)z 
Lolllpd Yield, -Calcd, %- 

I R % BP (mm), OC n25D Formula C H F 

a" CH3 84 47 ( 5 5 )  1.3986 CSHi3FO4 50.00 6.82 9.89 
e C5Hll 75 94-95(1.1) 1.4169 C ~ ~ H Z ~ F O ~  58.05 8.53 7.65 
f C6H13 70 104-105 (1.15) 1.4199 C13H23F04 59.52 8.84 7 24 

C7Hio 64 105 (0.55) 1.4224 C ~ ~ H Z ~ F O ~  60.85 9.12 6.88 g 
h CBH17 64 114-1 15 (0.55) 1.4254 CijH2iF04 62.05 9.37 6.54 
i CgH19 57 122(0.55) 1.4278 C ~ ~ H ~ Q F O ~  63.13 9.60 6.24 

CioHli 71 143 (0.90) 1.4287 C17HaiFOa 64.12 9.81 5.97 J 
k C ~ ~ H Z S  87 162 (1.1) 1.4328 CigH35FO4 65.86 10.18 5 48 
1 C14H2g 89 164-166 (0.50) 1.4358 C21H3gF04 67.34 10.50 5.07 
in" C16H33 89 168-169 (0 55) 1.4394 C~3H43F04 68.61 10.77 4.72 
n CISH37 89 199 (0.40)* CZjHp7FO4 0 . 7 3  11.00 4.41 

a Coinpound mentioned but not characterized in ref 12. RIp 31-32'. 
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C 

50.44 
58.32 
59.88 
61.34 
61.88 
63.01 
64.20 
66.06 
67.69 
68.67 
69.90 

-Pound, I%--- 

H 

6.65 
8.31 
8.88 
8.86 
9.24 
9.94 
9.82 

10.13 
10.55 
10.62 
10.87 

--- 
E 

9.88 
7.93 
7.39 
7.09 
6.49 
6.19 
5 .95  
5.56 
5.37 
4.93 
4.51 

TABLE I1 
~-FLUORO FATTY ACIDS (11) 

RCHFCOOH 

I1 R % Mp, oc Formula Calcd Found C H F C €I F 

g" C7H15 84 52.5-53.5 CQH17FOZ 177 177 61.00 9.67 10.72 61.44 9.44 10.61 
ia CgHlg 75 61-62 CllHZ1F02 204 203 64.67 10.36 9.30 64.87 10.62 9.20 

ka C12H25 37 75-76 C14H2,F02 246 246 68.35 11.05 7.71 68.04 11.10 7.53 
10 Ci4H29 43 82-83 C16H31F02 274 275 70.03 11.39 6.92 70.08 11.57 7.03 
n c  CI8H3? 61 89.5-90.5 C20H39F02 331 336 72.68 11.89 5.75 72.83 11.61 5.94 

Coinpd Yield, Neut equis --Calcd, <Z--- ----- Found,  $i------ 

j' CiaHm 85 69-70 C12HQ3FOZ 218 218 66.02 10.62 8.70 66.11 10.52 8.56 

n Crystallized from acetone-water mixture. b Crystallized from benzene. c Crystallized from beiizene-petroleum ether (bp 40-60 O ) 
mixture. 

growth or absence of growth were tabulated, and the 
data were weighted by calculating the antifungal spec- 
trum index which is defined as the total number of levels 
of inhibition multiplied by the number of organisms in- 
hibited within the defined system. This constant was 
previously employed and discussed by Gershon and 
Parmegiani16 and Gershon, Parmegiani, and Nicker- 
~ 0 n . l ~  The antifungal data on the nonfluorinated and 
%fluorinated fatty acids are summarized in Table 111. 

The data confirm, in general, that the antifungal ac- 
tivity of the nonfluorinated fatty acids is dependent on 
chain length, and that activity increases with a decrease 
in pH of the medium. The same generalizations hold 
true for the fluorinated fatty acids, except that a longer 
chain length is required for comparable activity. 
Whereas, in this test system, the rionfluorinated fatty 
acids are most active a t  chain lengths of 4-10 carbon 
atoms, the fluoro fatty acids are most active a t  chain 
lengths of 8-14 carbon atoms. Since the pKa values 
of the 2-fluoro fatty acids are generally 2 units lower 
than those of the nonfluorinated fatty acids, i t  appears 
that the pK, of the fatty acid does not play an impor- 
tant role in its antifungal activity. 

To examine the effect of adsorbents on the antifungal 
activity of these compounds, the pa thogenic fungus 
Trichopyton iiaentagrophytes was employed as the test 
organism. The medium used was Sabouraud dextrose 
agar enriched with 10% beef serum (Difco) at pH 5.6 
arid 7.0. The antifungal results are summarized in 
Table IT7. It mas also confirmed that beef serum has a 
deactivating effect on the rionfluorinated fatty acids as 

(16) H. Gershon and R. Parmegiani. A p p l .  Mzcrobzol . ,  10, 348 (1962). 
(17) H. Gershon, R.  Parmegiani, and \$'. J. Nickerson, tbzd . .  10, 55ti 

(1962). 

TABLE I11 
ANTIFI;SG.IL ACTTIVITY OF FATTY ACIDS .\SD %-FLCOHO F.LTTY 

ACIDS AT pH 5.6 AND pH 4.0 
Levels of intiib Anti- Levels of inliib .\uti- 

,---at pH 5Aa--- fungal ---at p H  4.0a---- fungal 
X. spec- 111. spec- 

A.  T .  i 'erru-  t rum A .  T .  Perru-  trum 
R n i g e r  u i r i d e  c a r i a  index' n i g e r  virarle c o r i u  indexb 

R C H C O O H  

H 1 1 1 9 1  2 2  15 
CH3 1 1 1 9 1 2 2 15 
C2Hs 1 2 2 15 1 3 :3 21 
CaH? 1 2 2 15 2 3 3 24 
C4H 1 2 2  15 1 3 3  21 
CaHii 1 2 2  15 2 3 1 2.1 
C6H13 1 2 2 1 5 2  :3 3 24 
C7 H u 2 2 2 1 8 2 3 3 2 4  
CsHi; 1 3 3 2 1  0 3 3  12 
CsHis 0 2 3  10 0 3 3 12 
C10H21 0 0 0 0 0  1 3 1 
CizH?a 0 0 0 0 0 0 0  0 
CirHrs 0 0 0 0 0 0 0  0 
Cl6HU 0 0 0 0 0 0 0  0 
CIBH~? 0 0 0 0 0 0 0  0 

RCHI2COOH 
H 0 0 0  0 0 0  1 1 

1 4 0 0 0  0 0 1  CH3 
C2H6 0 0 1  1 1 4 0 1  

1 4 1 1 2 12 0 1  CIH? 
CiHs 0 0 1  1 1 1 2 12 
C5Hll 0 0 0  1 2 12 0 1  
CeHis 1 1 1 9 1 3 3 2 1  
CiHia 1 2 2 1 5 2 3 3 2 4  
CsHii 1 2  2 15 2 3 3 24 
CsHiQ 1 3 3 21 3 3 3 27 
CioHii 1 2 2 15 1 3 3 21 
CI?H26 1 1 1 9 I 2 2 1.5 
CiaHgs 0 0 0 0 0 0 0  0 
Cl6H33 0 o n 0 0 0 0  0 
c ~ ~ H ~ ~  n 0 n 0 0 0 0  0 

a Compoiirids incorporated in test, medium at  lo4, lo3, and 102 
rg/ml; 3 = inhibition a t  all levels of compound, 2 = inhibition 
at  two highest levels, 1 = inhibit,ion at highest level only. h t i -  
fungal spectrum index = total number of levels of inhibitioii 
multiplied by number of organisms inhibited. 




