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TABLE I 

ARYLOXACETONES 

Phenoxyacetones 

Cl5 

2,4-Clj 
2-CH3-3,4,5,6-Br4 
2-Br-4-C«H5 

4-C6H6CH2O 

Naphthoxyacetones 
l-Br-2 
l,6-Brj-2 
l,6-Br2-2 
2,4-Cl2-I 

Yield,' 
% 

94.5 
15.56 

84" 
246 

70 

97 
95 
90 
94 

M.p., 
0 C. 

106.5-107 
55 .5-56 .5 

149.5-150.5 
88.5-89 
73.5-75 

69.5-70.5 
109.5-110.5 
151.5-152.5 
87-88 

Analyses,' % 

Formula 

C9H5O2Cl6 

CAH 6 O 2 CI 2 

CioH602Br4 
Ci5Hi6O2Br 
Ci6Hi6Oa 

Ci6HnO2Br 
Ci3Hn02Br 
Ci6Hio02Br2 

CI 6 HJO0 2 C1 2 

Calcd. 

33.53 
49.35 
25.03 
59.05 
74.97 

Carbon 
Found 

Hydrogen 
Found 

33.67 
49.40 
25.35 
59.07 
75.24 

55.93 56.19 
(Br Calcd.: 28.63. 
43.61 43.72 
58.02 58.06 

Calcd. 

1.56 
3.68 
1.68 
4.26 
6.29 

3.97 
Found: 
2.81 
3.75 

1.57 
3.84 
2.01 
4.54 
6.57 

3.91 
28.58) 
3.07 
3.82 

A . niger 
inhibition, 

% a t 
250 p.p.m. 

72 
84 
17 
15 
17 

" All yields are for products with melting points not more than two degrees below tha t of the analytical sample, 
potassium ioiida added. c Analyses by Clark Microtechnical Laboratories. 

No 

o x y k e t o n e s . M o s t of t h e s e k e t o n e s w e r e p r e p a r e d 
b y t h e H u r d a n d P e r l e t z 2 mod i f i ca t ion of t h e 
m e t h o d of B r a d s h e r a n d R o s h e r . 3 F u n g i s t a t i c a c 
t i o n of t h e c o m p o u n d s a g a i n s t Aspergillus niger w a s 
d e t e r m i n e d e s sen t i a l l y a s d e s c r i b e d b y L e o n a r d a n d 
Blackford , 4 ' 6 a n d a s m a y b e seen f r o m T a b l e I 
n o n e of t h e a r y l o x y a c e t o n e s c o m p l e t e l y i n h i b i t e d 
g r o w t h of t h e f u n g u s a t 250 p a r t s p e r mi l l ion . 

l - ( 6 - B r o m o - 2 - n a p h t h o x y ) - 2 - h e x a n o n e w a s p r e 
p a r e d f r o m l - c h l o r o - 2 - h e x a n o n e 6 b y t h e s a m e 
g e n e r a l p r o c e d u r e , y i e l d i n g w h i t e f lakes f r o m a l co 
hol , m . p . 6 7 - 6 8 ° ( 4 8 % y i e l d ) . T h e a n a l y t i c a l 
s a m p l e m e l t e d a t 6 8 . 5 - 6 9 ° . A t 250 p . p . m . i t in
h i b i t e d t h e g r o w t h of A. niger b y o n l y 2 3 % . 

Anal. C a l c d . for C i 6 H 1 7 O 2 B r : C , 5 9 . 8 2 ; H , 
5 .34. F o u n d : C , 5 9 . 4 6 ; H , 5 .65 . 

(2) C. D. Hurd and P. Perletz, T H I S JOURNAL, 68, 38 (1946). 
(3) C. K. Bradsher and R. Rosher, ibid., 61, 1524 (1939). 
(4) J. M. Leonard and V. L. Blackford, J. Bad., B7, 339 (1949). 
(5) We are indebted to Mrs. Rita S. Kardon and Mrs. Barbara Bay-

less for carrying out these tests. 
(6) J. Cason, T H I S JOURNAL, 68, 2078 (1946). 
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A ser ies of a r o m a t i c e s t e r s of f l uo roca rbon ac id s 
w e r e p r e p a r e d a n d t h e i r p h y s i c a l p r o p e r t i e s s t u d i e d . 

S e v e r a l r e a c t i o n s w e r e a t t e m p t e d in o r d e r t o p r e 
p a r e t h e s e c o m p o u n d s ; h o w e v e r , o n l y o n e g a v e f a v 
o r a b l e r e s u l t s . 

T h e r e a c t i o n s a n d y i e ld s in t h e ca se of t r i f luoro-
a c e t i c ac id w e r e 

C6H5ONa + CF3COCl — > 
CF6COOC6H + NaCl 2 0 % yield 

H2SO4 
C6H6OH + CF6COOH =•- N.R. 

C6H5OH + excess CF6COOH — > • 
CF6COOC6H6 + CF6COOH-H2O (1) 15% yield 

(azeotrope) 
C6H6OH + (CF6CO)2O — > 

CF6COOC6H5 + CF6COOH 9 5 % yield 

(1) Swarts, Bull. soc. Mm. BeIg., 48, 176 (1939); C. A., S3, 8172 
(1939). 

T h e e s t e r s w e r e so lub le in e t h y l e t h e r , e t h y l a l co
ho l , b e n z e n e a n d d i b u t f o r y l ox ide . T h e e s t e r s w e r e 
f o u n d s l i gh t l y so lub le in w a t e r , 5 0 % sul fur ic ac id , 
1 0 % s o d i u m b i c a r b o n a t e a n d c o n c e n t r a t e d sul fur ic 
ac id , a f t e r s t a n d i n g a p e r i o d of t w o w e e k s . W i t h 
1 0 % s o d i u m h y d r o x i d e t h e y u n d e r w e n t saponi f ica
t i o n . T h e s o l u b i l i t y a n d r a t e of s apon i f i ca t ion d e 
c r e a s e d p r o p o r t i o n a l l y f r o m p h e n y l t r i f l u o r o a c e t a t e 
t o p h e n y l c a p r o f o r a t e . 

Experimental 

Preparation of Anhydrides.—The anhydrides used in the 
preparation of the esters were prepared by heating the 
corresponding acid with phosphorus pentoxide. The physi
cal properties of the anhydrides are listed in Table I . 

TABLE I 

Compound 

CCF3CO)2O
1 

(C2F6CO)2O 
(C3F7CO)2O

2 

(C4F8CO)2O 
(C6FIiCO)2O 

B.p„ 0 C. »"D 

39.5-40.5 1.269 
71.5-72.0 1.273 

107-107.5 1.285° 
137-137.5 . . . . 
175-176 1.295 

d*tt 

1.490 
1.571 
1.665" 

1.769 

F Analyses, % 
Theory Found 

76.16 

67.05 
68.51 

. . • 
75.86 

. . . 
66.78 
68.38 

° Determined at 20°. 

P r e p a r a t i o n of E s t e r s . — T h e e s t e r s w e r e p r e 
p a r e d b y a d d i n g t h e a n h y d r i d e s d r o p w i s e t o p h e n o l , 
m a i n t a i n e d a t 120° w i t h c o n s t a n t s t i r r i n g . A 
s l igh t excess of p h e n o l w a s u s e d w i t h t h e a n 
h y d r i d e s . T h e q u a n t i t i e s of a n h y d r i d e s t a k e n 
w e r e : ( C F 3 C O ) 2 O , ( C 2 F 6 C O ) 2 O , ( C 3 F 7 C O ) 2 O (0.05 
M) a n d ( C 4 F 9 C O ) 2 O , (C 6 F 1 1 CO) 2 O (0.001 M). 

T h e r e a c t i o n p r o d u c t s w e r e t h e n f r a c t i o n a t e d 
t h r o u g h a 50 -cm. c o l u m n , 8 - m m . i .d. p a c k e d w i t h 
Vie- inch glass hel ices . I n t h e ca se of t h e p r e p a r a 
t i o n of p h e n y l v a l e r f o r a t e , a f t e r t h e a n h y d r i d e w a s 
a d d e d t o t h e p h e n o l , t h e r e a c t i o n m i x t u r e w a s f rac 
t i o n a t e d t o r e m o v e va le r for ic ac id a n d t h e r e s i d u e 
w a s h e d t h r e e t i m e s w i t h 50 -ml . p o r t i o n s of h o t w a 
t e r t o r e m o v e p h e n o l . T h e r e m a i n i n g e s t e r w a s 
d r i e d o v e r a n h y d r o u s m a g n e s i u m su l f a t e a n d f rac
t i o n a t e d . T h e y i e ld s o b t a i n e d a r e l i s t ed in c o l u m n 
2 of T a b l e I I . 

T h e a u t h o r s w i s h t o a c k n o w l e d g e t h e sponso r 
s h i p of t h e M i n n e s o t a M i n i n g a n d M a n u f a c t u r i n g 

(2) "Heptafluorobutyric Acid," Technical Bulletin, Minnesota Min
ing & Mfg. Co. (194S). 
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TABLE II 

Compound 

CF8COOC6H6 

C2F6COOC6H6 

C3F7COOC6H6 

C4F9COOC6H6 

C6FuCOOCeH5 

Yield, 

% 
95 
94 
96 
92 
95 

B.p., 0C. 

146.5-147.0 
153.0-153.5 
162.5-163.0 
179-180 
196-197 

M.p., C. 

- 8.5 
-23.0 
-27.0 
-25.0 
-18.0 

B 8D 

1.4183 
1.4078 
1.4156 
1.3888 
1.3715 

<2!s< 

1.276 
1.324 
1.350 
1.438 
1.533 

Theory 
C 

50.54 
45.01 
41.39 
38.84 
36.94 

Analyses, 
Found 

C 

51.00 
45.26 
41.42 
39.00 
36.81 

%<• 
Theory 

H 

2.65 
2.10 
1.74 
1.48 
1.29 

Found 
H 

2.49 
2.03 
1.69 
1.47 
1.18 

" Analyses by Clark Microanalytical Lab., Urbana, Illinois. 
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Liliaceous plants of the Veratrum and Zygadenus 
genera1 contain various ester alkaloids that have 
been employed with some success in the treatment 
of hypertension. The most potent members of the 
group, germitrine, neogermitrine and protovera-
trine are esters of C27-polyhydroxy tertiary amines 
of probably steroidal character. Although the 
problem of structure elucidation is still far from 
solved, it seemed of interest to see if simpler syn
thetic compounds corresponding roughly to the 
known specifications of the natural hypotensive 
agents would exhibit comparable physiological 
properties. 

Methyl cholate was converted through cholic acid 
hydrazide to the azide21, which has been shown to 

H3C 
HO 

\ 
;CH3 CON3 

HO 
-CH1 

HO-

CH. 

H 

CONRj 

CH1 

/\|/V\/ 
•OH HO • \ / -OH 

H 3 C. 

HO-

H 

II 

H3C. 
HO 

CH2NHR2Cl |CH3 | CH2NHR2Cl 

CH3 

H - OH RO- H 

I I I IV 
R = CO2C2H5, COCH3, COCeH,(OCH,)s-3.4 

(1) J. Fried, H. L. White and O. Wintersteiner, T H I S JOURNAL, Tl, 
3260 (1949); 72, 4621 (1950); J. Fried, P. Numerof and N. M. Coy, 
Hid., 74, 3041 (1952); G. S. Myers, W. L. Glen, P. Morozovitch, R. 
Barber and G. A. Grant, ibid., 74, 3198 (1952); S. M. Kupchan and 
C. V. Deliwala, ibid., 74, 2382, 3202 (1952); M. W. Klohs, R. Arons, 
M. D. Draper, F. Keller, S. Koster, W. Malesh and F. J. Petracek, 
ibid., 74, 5107 (1952); H. A. Nash and R. M. Brooker, ibid., 7«, 1942 
(1953). 

C2) S. Bondi and E. Miller, Z. fhysiol. Chem., 47, 499 (1906). 

condense with piperidine and with dimethylamine 
to give the corresponding amides8 I I ; we effected 
condensation also with morpholine and with di-
ethylamine. Reduction of the amides with lith
ium aluminum hydride gave tertiary amines that 
were isolated as the hydrochlorides III. Partial 
acylation of the free bases afforded 3-cathyl, 3-
acetyl and 3-veratroyl esters of the tertiary ster
oidal bases, purified as the hydrochlorides IV. In 
tests for hypotensive activity in dogs kindly carried 
out by Dr. George L. Maison of the Department of 
Pharmacology, Boston University School of Medi
cine through the courtesy of Riker Laboratories, 
Inc., the following compounds gave completely neg
ative results: cholylpiperidine and its 3-veratrate; 
the hydrochlorides of cholylpiperidine 3-veratrate 
and 3-acetate; N,N-dimethylcholylamine.4 

Experimental 
Cholic Acid Hydrazide.—A mixture of 8.7 g. of methyl 

cholate (m.p. 153-154°) and 4.8 g. of 86% hydrazine hy
drate was moistened with a few cc. of ethanol and heated on 
the steam-bath under reflux for 60 hr. The cooled reaction 
mixture was triturated with a little ethanol and the solid 
product was collected and washed with ethanol; first crop: 
2.35 g., m.p . 186-187°, <*D +34.3° MeOH (c 3.41), 
A W 2.92, 3.06, 5.93, 6.08 » (m.p. reported2 188-189°). 
Evaporation of the mother liquor and crystallization of the 
residue from water afforded 4.0 g. more of white needles 
m.p. 186-188° (total yield 6.35 g., 73%). Condensation of 
methyl cholate (36 g.) with anhydrous hydrazine (8 g.) in 
the same way afforded 31.7 g. (88%) of cholic acid hydra
zide, m.p. 183-186°. 

Cholic Acid Piperidide (II).—A solution of 4.3 g. of 
cholic acid hydrazide in 100 cc. of water and 10 cc. of 1 N 
hydrochloric acid was stirred mechanically in an ice-bath 
during dropwise addition of 10 cc. of 1 N sodium nitrite 
solution. The resulting flocculent precipitate of cholic 
acid azide was let stand for 15 min.; then 1.8 g. of piperidine 
was added and the mixture shaken mechanically for 24 hr. 
The resulting crude piperidide, filtered, washed and dried, 
melted at 234-239°, yield 3.0 g. (62%). Several recrys-
tallizations from aqueous methanol raised the m.p. to 243-
246° (reported3 246°), <*D + 3 1 ° MeOH (c 1.61), +33.4° 
P y ( c 3.17), Xchf 2.95, 6.10^. 

N-Cholylpiperidine Hydrochloride (III).—A solution of 
2.8 g. of cholic acid piperidide in 25 cc. of tetrahydrofuran 
was refluxed for 3 hr. with 1 g. of lithium aluminum hydride 
and the mixture was let stand overnight and then treated 
with aqueous sodium sulfate solution (gelatinous precipi
tate) and aqueous alkali and extracted with ether. Addi
tion of 36% hydrochloric acid to the dried ethereal solution 
precipitated the amine hydrochloride, which crystallized from 
ether in fine needles (2.1 g., 72%), m.p. 298-299° d e c , « D 
+ 3 2 ° MeOH (c3.96) . 

Anal. Calcd. for C29H62O3NCl (49S.17): C, 69.91; H, 
10.52. Found: C, 70.16; H, 10.27. 

The free base (amorphous) showed no carbonyl infrared 
absorption. 

Esters, (a) 3-Cathylate (IV).—A solution of 1 cc. of 
ethyl chlorocarbonate in 3 cc. of dioxane was added drop-
wise with ice cooling to a solution in 2 cc. of pyridine of the 

(3) W. Borsche and A. Schwarz, Ber., 60, 1843 (1927). 
(4) Method of assay: G. L. Maison, E. Gotz and J. W. Stutzman 

J. Pharmacol., 103, 74 (1951). 


