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Experimental 

The yields of the acids reported in Table I were those ob
tained when the Ivanov reagent, prepared from 0.5 mole of 
phenylacetic acid dissolved in 300 cc. of benzene and iso-

Recently, a number of basic esters of /3-substi-
tuted a-phenyl-/3-hydroxypropionic acids have been 
reported to be potent antispasmodics.3-6 During 
this investigation, basic esters of o>cyclohexyl-/3-
hydroxypropionic acid and /3-substituted a-cyclo-
hexyl-/3-hydroxypropionic acids have been synthe
sized. Each a-cyclohexyl acid was prepared by 
low pressure hydrogenation of the corresponding a-

(1) This paper represents part of a dissertation submitted by R. H. 
Cox in partial fulfillment of the requirements for the Ph.D. degree in 
the University of Michigan, 1954. 

(2) Sterling-Winthrop Fellow. 
(3) A. W. Weston and R. W. DeNet, T H I S JOURNAL, 73, 4221 

(1951). 
(4) G. R. Treves and F. C. Testa, ibid., Ii, 46 (1952). 
(5) F. F. Blieke and H. Raffelson, ibid., 74, 1730 (1952). 
(C) F. F. Blieke and R. H. Cox, ibid., 7T, 539» (195.I). 

propylmagnesium chloride obtained from 1 mole of magne
sium, 1.15 moles of isopropyl chloride and 1200 cc. of ether, 
was allowed to react with 0.55 mole of the required alde
hyde or ketone. 

A N N ARBOR, M I C H . 

phenyl-/3-hydroxypropionic acid7 in the presence of 
platinum oxide catalyst. 

We know of only two reports which describe the 
hydrogenation of a-phenyl-/3-hydroxy acids or their 
derivatives to the corresponding a-cyclohexyl 
compounds: Miescher and Hoffmann8 hydrogen -
ated catalytically salts of atropine and scopolamine 
to the corresponding hexahydroatropine and hexa-

hydroscopolamine salts; Raffelson9 hydrogenated 
a,a-diphenyl-$-hydroxypropionic acid to a-phenyl-
a-cyclohexyl-/3-hydroxypropionic acid. 

(7) The a-phenyl-0-hydroxypropionic acids which were hydro
genated have been described previously.5'6 

(8) K. Miescher and K. Hoffmann, U. S. Patent 2,265,185; CA.. 
36, 1737 (1942). 

(U) II. Knffrlsuii, Pissertalion, University nf Michigan, IMl . 
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a-Cyclohexyl-/3-hydroxypropionic acid and sixteen /3-substituted a-cyclohexyl-0-hydroxypropionic acids were prepared by 
hydrogenation of the corresponding a-phenyl-|3-hydroxypropionic acids. Hydrochlorides and methobromides of the basic 
esters of these acids have been described and the antispasmodic activity of some of the compounds has been reported. 

TABLE I 

O;-CYCLOHEXYL-/3-HYDROXYPROPIONIC ACID AND ̂ -SUBSTITUTED O:-CYCLOHEXYL-/3-HYDROXYPROPIONIC ACIDS, 

C„HnCH(COHRR')COOH 
, 9, 12 and 13 were recrystallized from benzene; 2, 7, 8, 11, 14 and 17 from toluene; 10 from 
15 from methyl ethyl ketone; 16 from methyl ethyl ketone-petroleum ether (90-100°). 

Compounds 1, 3, 4, 5, 
benzene-petroleum ether 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 

16 

17 

R 

H 
H 
H 
H 
H 
H 
H 
H 
CH3 

CH3 

CH3 

C2H5 

C3H7 

R' 

H 
CH3 

C2H5 

C3H, 
J-C3H7 

C5H11 

C6H11
6'0 

CeHi3 

C H 3 

C 2 H 5 

CeHu ' 

C 2 H 5 

C 3H 7 

—CH2(CH2)3CH2— 
- C H 2 C H ( C H 3 ) -

( C H O 2 C H 2 -
- C H 2 C H 2 C H -

( C H 3 ) C H 2 C H 2 -
—CH2(CH2)5CH2— 

M.p., 
0C. 

8 9 - 9 0 

140-142 

9 9 - 1 0 1 

9 9 - 1 0 0 

119-121 

9 8 - 9 9 

184-186 

9 3 - 9 4 

107-108 

8 9 - 9 0 

141-143d . 
8 4 - 8 6 

116-118 

156-157 

142-144 

159-160 

147-149 

Yield," 
% 
90 
84 
83 
76 
79 
88 
89 
81 
93 
72 
72 
82 
91 
85 
71 

73 

67 

Formula 

CgHl5O3 

CioHi803 

CuH2OO3 

Ci2H2 2O3 

Ci2H2 2O3 

C u H 2 5 O 3 

Ci5H2 5O3 

Ci5H2SO3 

C n H 2 o 0 3 

Ci2H2 2O3 

Ci 5H 280 3 

Ci3HwO3 

Ci5H2 8O3 

C u H 2 4 0 3 

Ci5H2 5O3 

Ci5H2 5O3 

Ci5H2 3O3 

Neut. 
Calcd. 

172.2 
186.2 
200.3 
214.3 
214.3 
242.3 
254.4 
256.4 
200.3 
214.3 
268.4 
228.3 
256.4 
240.4 
254.4 

254.4 

268.4 

equiv. 
Found 

171.9 
186.7 
200.0 
213.4 
214.8 
241.5 
253.4 
256.1 
200.6 
214.7 
268.0 
229.1 
255.4 
239.3 
254.9 

254.0 

268.0 

Analyses, % 
Carbon 

Calcd. Found 

62.77 
64.49 
65.97 
67.25 
67.25 
69.38 
70.82 
70.27 
65.97 
67.25 
71.60 
68.39 
70.27 
69.97 
70.82 

70.82 

71.60 

62.69 
64.80 
65.82 
67.00 
67.55 
69.28 
70.63 
70.39 
65.76 
67.46 
71.35 
68.37 
70.59 
70.13 
70.63 

70.83 

71.53 

Hydrogen 
Calcd. Found 

9.36 
9.74 

10.07 
10.35 
10.35 
10.81 
10.30 
11.01 
10.07 
10.35 
10.52 
10.59 
11.01 
10.07 
10.30 

10.30 

10.52 

9.43 
9.56 

10.43 
10.23 
10.49 
10.71 
10.02 
11.25 
10.14 
10.46 
10.60 
10.56 
10.97 
10.09 
10.36 

10.41 

10.53 

" In five instances (compounds 1, 2, 14, 16 and 17) hydrogenation was also carried out at 60-70°; in each case the crude 
reaction product proved more difficult to purify, and the yield of pure product was lower. h Cyclohexyl. ' This acid was 
prepared from the corresponding a,/3-diphenyl acid by hydrogenation of both aromatic rings. This acid, m.p. 141-143°, 
was obtained by refluxing the recrystallized hydrogenation product (m.p. 129-132°) with a 100% excess of 2 % sodium 
hydroxide solution, followed by acidification. 



TABLE 11 

H VI)ROCHI.ORII)ICS A M ) M E T I I O H Al . IDFS Ol ft-1 ) lFXII YLAMIMIICTHYX. E S T E R S OF /3-SuUSTITUTBD « - C YCLOHRX YI.-.ci-HYDROXYPROPIO.VIC ACIDS, 

CJI11CH C.OOC.H,CH..X(C..H5)..HCl or CH3X 

I 
RR'COir 

Compounds 1, 2, 4, 10, I t , 18, 20, 24 and 28 were reerystalli/.ed from methyl ethyl ketone; 3 from ethanol ethyl acetate; 5, 15, 22 and 33 from isopropyl alcohol ether; 6 from 
methyl ethyl ketone -ether; 7 and 16 from isopropyl alcohol methyl ethyl ketone; 8 and 9 from isopropyl alcohol-acetone; I I and 31 from acetone-ether; 12, 26, 30 and 32 from 
isopropyl alcohol; 13. 19, 21. 27 and 29 from ethanol -ether; 17 and 23 from acetone; 25 from ethanol isopropyl alcohol. 

1 
2 
3 
4 
5 
6 
"7 

8 
9 

10 
11 
12 
J 3 
14 
15 
Ki 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 

H 
I I 
H 
H 
H 
H 
H 
II 
I I 
I I 
H 
H 
I I 
II 
I I 
CH:, 
CH", 
CH:: 
C H 1 

CH:, 
C H 3 

C 2HS 

C 2H 5 

C 3H 7 

C 3 I I 7 

H 
H 
CH., 
C 2H 5 

C 2H 5 

C 3 H 7 

C 3II 7 

i-C3H7 

/ - C I I 7 

C5H11 

CGHH 

C6H11 ' ' 
C 6 H 1 1 ' 
Cf, Hi;; 
C6H1:, 
C H , 
C H 3 

C2II., 
C H 5 

C H 1 1 ' ' 
C6H11 ' ' 
C 2 H 5 

C H 5 

C 3 H 7 

C 3 H 7 

— C H 2 ( C H j ) 3 C I I 2 -
- C H 2 ( C H 2 ) 3 C H , — 
'CH 2 CH(CH 3 ) (CHZ) 2 CIf 2 

— C H 2 C H ( C H 3 ) ( C H 2 ) - , C H , 
— C H 2 C H 2 C H ( C H 3 ) C H , C I I 

- C H 2 C H 2 C H ( C H 3 ) C H - C H 

- C H 2 ( C H 2 

- C H 2 ( C H , 
5 CH 2 -
5 C I I , -

" See F. F. Blicke and R. H. 
decomposition d Cyclohcxyl. 

,Suit 

( ICl 
C H 3 B r 

cr,r 
H C l 
C H 3 R r 
H C l 
C H 3 B r 
HCl 
C H 3 B r 
HCl 
C l I 1 B r 
H C l 
C H 3 B r 
H C l 
C H 3 B r 
HCl 
C H 1 B r 
HCl 
C H 3 B r 
H C l 
C H 1 B r 
H C l 
C H 3 B r 
H C l 
C H 3 B r 
HCl 
C H 3 B r 
H C l 
C H 3 B r 
H C l 
C H 3 B r 
H C l 
C l I 3 R r 

CR NAL, 7 7 , 

M-P-, 
0 C . 

92 -9 I'-
92 -91 ' ' 
9 2 - 9 5 

103-105 
125-126 
109 -102 
121 -122 
139-141 
190 -I92c 

105-107 
101-103 
166-168 
135-138 
109-11 I 
100-103 
139-141 
12S-130 
116 -117 
112-114 
I 17 149 
191-195' 
129-131 
150-152 
123 125 
18-1 -185 
176-178 
136-138 
159-161 
119-151 
183-185 
155-157 
175-176 
139 1 12 

5399 (1955) , 

Yield, 
(\:, 

71 

59 

~)~i 

66 

80 

80 

68 

76 

67 

m 
68 

67 

82 

68 

77 

74 

footnote 9 

F o r m u l a 

C1.-,H30O3 XCi 
C 1 6 H 3 -O 3 XRr 
C 1 7H 3 1O 3Xr 
C 1 7 H 3 4 O 3 XCl 
C H 3 5 O 3 X R r 
C 1 8H 3 6O 3NCl 
C H 3 8 O 3 X B r 
C 1 8 H 3 6 O 3 XCl 
C H 3 8 O 3 X B r 
C211H1OO3XCl 
C 2 1 H 1 2 O 3 NBr 
C 1 H 1 1 1 O 3 NCl 
C , H . , , 0 3 N B r 
C , H 1 , 0 3 X C l 
C H 4 4 O 3 X B r 
C 1 7 H 3 4 O 3 XCl 
C 1 8 H 3 6 O 3 XBr 
C 1 8 H 3 6 O 3 NCl 
C111H38O3NBr 
C , H 1 , 0 3 N C l 
C 3 H 4 4 O 3 N B r 
C111H38O3XCl 
C 1 1 H 4 0 O 3 XBr 
C 2 1 H 4 2 O 3 XCl 
C H 4 4 O 3 N B r 
C n I I 3 8 O 3 N C l 
C21H411O3XBr 
C nIr 4 1 1O 3NCl 
C d H 1 A ) X B r 
C 1 H 4 1 1 O 3 NCl 
C , H 4 , 0 3 X B r 
C H 1 1 O 3 N C l 
C 2 3 H 4 4 O 3 NBr 

'' A m i x t u r e of co 

Carl 
C at Cd. 

5 8 . 5 2 
5 2 . 4 5 
17 .77 
6 0 . 7 8 
5 4 . 8 1 
61 .78 
5 5 . 8 7 
6 1 . 7 8 
55 87 
6 3 . 5 4 
5 7 . 7 8 
6 4 . 6 8 
5 8 . 9 2 
6 4 . 3 4 
5 8 . 6 5 
6 0 . 7 8 
5 4 . 8 1 
6 1 . 7 8 
5 5 . 8 7 
6 5 . 4 0 
5 9 . 7 2 
6 2 . 6 9 
5 6 . 8 7 
6 4 . 3 4 
5 8 . 6 5 
6 3 . 8 9 
5 8 . 0 5 
6 4 . 6 8 
5 8 . 9 2 
6 4 . 6 8 
5 8 . 9 2 
6 5 . 4 0 
5 9 . 7 2 

impound 1 (! 

Kin 
Found 

5S. 60 
5 2 . 4 0 
4 7 . 5 9 
6 1 . 0 7 
5 5 . 1 6 
6 1 . 6 8 
5 5 . 8 8 
6 1 . 7 2 
5 5 . 7 4 
6 3 . 5 6 
5 8 . 0 3 
6 4 . 5 3 
5 8 . 9 0 
6 4 . 4 3 
5 8 . 3 7 
6 1 . 1 6 
5 5 . 0 2 
61 7 1 
55 80 
6 5 . 4 4 
5 9 . 4 2 
6 2 . 6 2 
5 6 . 6 3 
6 4 . 4 8 
5 8 . 8 0 
6 3 . 9 2 
5 7 . 8 7 
6 4 . 7 8 
5 8 . 6 7 
6 4 . 6 9 
5 9 . 2 0 
6 5 . 1 8 
5 9 . 4 9 

I par t s ) and 

Anal yses, % 
H y d r o g e n 

Calcd . 

9 . 8 2 
8 S l 
8 . 0 2 

10 .21 
9 . 2 0 

1 0 . 3 7 
9 . 3 8 

10 .37 
9 . 3 8 

10 67 
9 . 7 0 

10 34 
9 -11 

1 0 . 8 0 
9 85 

10 21 
9 20 

10 37 
9 . 3 8 

10 .48 
9 . 5 9 

10 .53 
9 54 

10 .80 
9 . 8 5 

10 19 
9 . 2 8 

10.34 
9 . 4 4 

10 34 
9 . 14 

10. 18 
9 . 5 9 

compoui 

Found 

9 . 9 5 
8 . 8 0 
7 . 9 7 

10 .50 
9 . 5 0 

10.51 
9 . 5 2 

1 0 . 4 4 
9 . 3 6 

10 .82 
9 . 9 1 

10 .50 
9 . 5 0 

1 0 . 7 7 
9 . 8 4 

1 0 . 3 5 
9 . 17 

10 .53 
9 . 4 2 

10. 14 
9 . 6 8 

1.0.78 
9 . 5 1 

10 .83 
10 .07 
10. 12 

9 41 
10 35 
9 . 6 5 

1 0 . 2 5 
9 . 4 2 

1 0 . 2 5 
9 65 

lid 2 (1 pa r t ) 

IIal< 
Calcd. 

I 1 . 52 
2 1 . 8 2 
2 9 . 7 0 
10 .55 
2 0 . 2 7 
1 0 . 1 4 
1 9 . 5 7 
10 .14 
19 .57 
9 . 3 8 

18 .31 
9 09 

17 82 
9 . 0 1 

17.74 
10 .55 
2 0 . 2 7 
10. 14 
19 .57 
8 . 7 7 

17 .28 
9 . 7 4 

18 92 
9 . 0 4 

17.74 
9 . 4 3 

18 .40 
9 . 0 9 

17.82 
9 . 0 9 

17 82 
8 . 7 7 

17 .28 

mel ted a t C 

iKen 
Found 

11 .47 
21 .79 
2 9 . 5 4 
1 0 . 4 8 
20 12 
10. 14 
1 9 . 4 3 
1 0 . 2 8 
19 .46 

9 29 
18. 10 
8 . 9 8 

1 7 . 7 8 
8 95 

17 .65 
10 .47 
2 0 . 1 8 
1 0 . 0 8 
19 36 

8 . 8 9 
17 .15 
9 .71 

1 8 . 7 8 
8 . 9 8 

17.59 
9 . 3 7 

18 .29 
9 .01 

17 .63 
9 16 

17 .71 
8 . 7 5 

17.12 

12-82°. ' 

Anti 
spasmodic 
ac t iv i ty ; 

% of 
a t rop ine 
sulfate '1 

5 . 9 
19 4 

7 . 1 
2 3 . 2 

5 . 6 
4 4 . 0 
3 . 1 

1 3 . 7 
1 .3 

1 8 . 5 
2 . 3 

0 . 5 
1 8 . 5 

4 . 6 
1 4 . 0 
2 1 . 0 
4 8 . 0 

3 . 2 
6 . 8 

3 2 . 0 
0 . 2 
0 . 8 
9 . 5 

62 0 

2 . 8 
2 0 . 6 

1.8 
7 . 6 

' Mel ted with 
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The a-cyclohexyl-/3-hydroxypropionic acids 
which were synthesized are reported in Table I.10 

Two of these acids (compounds 7 and 9) contained 
a cyclohexyl substituent in the /3-position; each 
compound was prepared from the required a,/3-di-
phenyl-/3-hydroxy acid by hydrogenation of both 
aromatic rings. 

Two transformations were carried out which con
tributed to the confirmation of the structures of the 
acids. a-Cyclohexyl-/3-hydroxypropionic acid (com
pound 1) was oxidized with alkaline potassium per
manganate to the previously reported cyclohexyl-
malonic acid.11 a-Cyclohexyl-a-(l-hydroxycyclo-
hexyl)-acetic acid (compound 14) was dehydrated 
by fusion in the presence of anhydrous copper sul
fate; catalytic hydrogenation of the crude dehy
dration product yielded the known dicyclohexyl-
acetic acid.12'13 

In addition to the a-cyclohexyl acids prepared, 
/3,/3-dicyclohexyl-/3-hydroxypropionic acid, a struc
tural isomer of compound 7, was synthesized by 
hydrogenation of /3,/?-diphenyl-/3-hydroxypropionic 
acid.14 

The basic ester hydrochlorides were synthesized 
by reaction of the required acid and basic alkyl 
chloride in isopropyl alcohol by a general proced
ure.15 The methohalides were obtained by treat
ment of the ester base, dissolved in ether, with a 
fourfold excess of the methyl halide. 

We observed that in the case of /3,/3-disubstituted 
a-phenyl-/3-hydroxypropionic acids and the salts 
of their basic esters, decomposition took place af
ter a period of time at room temperature; evidence 
of this decomposition was the ketonic odor and the 
depression of the original melting point. In the 
case of the a-cyclohexyl analogs described in this 
paper, no evidence of decomposition, under the 
same conditions, has been noticed. A study16 of 
the base-catalyzed cleavage of /3-hydroxy acids has 
shown definitely that the /3-substituted a-phenyl-/3-
hydroxypropionic acids decompose much more 
readily than the a-cyclohexyl analogs. 

We are indebted to the Sterling-Winthrop Re
search Institute for the pharmacological data (Ta
ble II). 

Experimental 
a-Cyclohexyl-/?-hydroxypropionic Acids. General Pro

cedure.—The required a-phenyl-0-hydroxypropionic acid 
(0.025 mole), dissolved in about 60 cc. of acetic acid, was 
hydrogenated under an initial pressure of 50 pounds in the 
presence of 0.3 g. of platinum oxide catalyst. The catalyst 
was filtered and the acetic acid was removed under 15 mm. 
pressure. 

In some instances (Table I, compounds 14-17), the solu
bility of the hydrogenation product was limited to such an 

(10) The only acid of this type mentioned in the literature8 is oc-
cyclohexyl-/9-hydroxypropionic acid; however, no description of the 
acid was reported. 

(11) E. Hope and W. H. Perkin, J. Chem. Sac, 95, 1360 (190B). 
(12) R. Willstatter and E. Waldschmidt-Leitz, Ber., 54, 1420 

(1921). 
(13) E. Venns-Danilova, ibid., 61, 19.54 (1928). 
(14) H. Rupe and E. Busoit, ibid., 40, 4539 (1907). 
(15) H. Horenstein and H. Pahlicke, ibid.. Tl, 1644 (1938). 
(16) To be published. 

extent that some of the product appeared as a crystalline 
precipitate during the course of the hydrogenation. When 
the hydrogenation was completed, the precipitated material 
was dissolved by the addition of either acetone or more ace
tic acid, and the catalyst was removed. 

The two ev,/3-diphenyl-/3-hydroxy acids, which upon hydro
genation yielded compounds 7 and 11, were sparingly soluble 
in acetic acid; therefore, an appreciable amount of the origi
nal acid remained suspended at the beginning of the hydro
genation. This limited solubility did not appear to have 
any appreciable effect upon the rate or completeness of the 
hydrogenation. 

Oxidation of a-Cyclonexyl-0-hydroxypropionic Acid.— 
The acid (1.7 g.) was dissolved in a solution of 2.1 g. of 
sodium carbonate in 20 cc. of water, and 2.5 g. of potassium 
permanganate was added. The solution was heated on a 
steam-bath for 20 minutes, cooled in an ice-bath, adjusted 
to a pH of 5.8 with hydrochloric acid and extracted immedi
ately with ether. The cyclohexylmalonic acid (1.2 g., 65%), 
obtained from the dried ethereal extract, melted at 176-
177° dec.17 after recrystallization from formic acid. 

Calcd. for C 9 H H O 4 : neut. equiv., 186.2. Found: neut. 
equiv., 186.6. 

Dehydration of a-Cyclohexyl-a-(l-hydroxycyclohexyl)-
acetic Acid Followed by Hydrogenation.—A mixture of 4.8 
g. of the finely powdered acid and 7.5 g. of anhydrous copper 
sulfate was stirred occasionally and heated at 195-200° (bath 
temperature) for 20 minutes. The organic residue, ob
tained from the ethereal extract, was dissolved in a mixture 
of 50 cc. of acetic acid and 50 cc. of acetic anhydride and 
was hydrogenated in the presence of 0.3 g. of platinum ox
ide catalyst under an initial pressure of 50 pounds. The 
product was recrystallized from benzene-petroleum ether 
(90-100°); the dicyclohexylacetic acid weighed 2.8 g. (62%); 
m.p. 134-1350.18 

Calcd. for Ci4H24O2: neut. equiv., 224.3. Found: 
neut. equiv., 224.8. 

/3,5-Dicyclohexyl-3-hydroxypropionic Acid.—This acid 
was obtained in 81 % yield by hydrogenation of /S,(3-diphenyl-
/3-hydroxypropionic acid14 in the manner described above; 
m.p. 135-137° after recrystallization from toluene. 

Anal. Calcd. for Ci6H26O3: C, 70.82; H, 10.30; neut. 
equiv., 254.4. Found: C, 70.84; H, 10.00; neut. equiv., 
254.9. 

/3-Piperidinoethyl a-CyclohexyI-a-( 1 -hydroxycyclohexyl )-
acetate Hydrochloride.—This salt melted at 195-196° after 
recrystallization from isopropyl alcohol-methyl ethyl ketone; 
yield 77%. 

Anal. Calcd. for C2iH38OsNCl: C, 65.01; H, 9.87; N, 
3.61; Cl, 9.14. Found: C, 65.07; H, 10.03; N, 3.57; Cl, 
9.01. 

Y-Dimethylaminopropyl a-Cyclohexyl-a-( 1-hydroxycyclo
hexyl )-acetate Hydrochloride.—This compound melted at 
151-153° after recrystallization from isopropyl alcohol-
methyl ethyl ketone; yield 64%. 

Anal. Calcd. for C19H36O3NCl: C, 63.05; H, 10.02; N, 
3.87; Cl, 9.80. Found: C, 62.80; H, 10.09; N, 3.89; Cl, 
9.71. 

)3-Diethylaminoethyl (3 ,(3-Dicyclohexyl-S-hydroxypropion-
ate Hydrochloride and Methobromide.—The hydrochloride 
melted at 126-127° after recrystallization from toluene-
petroleum ether (90-100°); yield 7 3 % . 

Anal. Calcd. for C2iH40O3NCl: C, 64.68; H, 10.34; 
N, 3.59; Cl, 9.09. Found: C, 64.50; H, 10.35; N, 3.62; 
Cl, 8.99. 

The methobromide melted at 178-179° after recrystalli
zation from isopropyl alcohol-methyl ethyl ketone. 

Anal. Calcd. for C22H42O3NBr: C, 58.92; H, 9.44; N, 
3.12; Br, 17.82. Found: C, 59.02; H, 9.40; N, 3.17; 
Br, 17.65. 

ANN ARBOR, M I C H . 

(17) Ref. 11, m.p. 176-178° dec. 
(18) Ref. 12, m.p. 137°; ref. 13, m.p. 134-135°. 


