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78.49 g. (0.31 mole) of a,a-diphenyl-N-isopropylacetamide
and the mixture was heated under reflux with stirring for 3
hours. A solution of 44.7 g. (0.33 mole) of 3-diethylamino-
ethyl chloride in 100 ml. of dry toluene was added slowly
with stirring at reflux temperature and the heating was con-
tinued for 20 hours, The toluene solution was washed with
water, and extracted with dilute hydrochloric acid. The
aqueous solution was washed with toluene and made basic
with sodium hydroxide. The free base was extracted with
benzene which was washed with water, dried over sodiun
sulfate and the solvent distilled. A yellow oil remained
which could not be crystallized.

The free base was dissolved in methyl etliyl ketone, acidi-
fied with a slight excess of ethanolic hydrogen chloride and
evaporated. A gum was obtained wlich crystallized from

R. B. MoFFETT AND B. D. ASPERGREN
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dioxane giving white crystals, with tlie propertics given in
Table II.

Methobromide.—An aqueous solution of 10 g. of this liy-
drochloride was made basic with sodium hydroxide and ex-
tracted with benzene. A portion of the benzene was dis-
tilled to remove water and cooled. Then 30 g. of cold
methyl bromide was added, the flask was stoppered, clamped
and allowed to stand at room temperature for 3 days. Cou-
centration of thie solution caused an oil to separate whicl
solidified on trituration with ether. It was recrystallized
from ethyl acetate and a little ethanol giving crystals, m.p.
76-78°. Recrystallization of this material gave a different
modification, m.p. 161-163°.
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Antispasmodics. XII.

a,a-Diphenyl-tertiaryamino-N,N-disubstituted Amides®

By ROBERT BRUCE MOFFETT AND BROOKE D. ASPERGREN

RECEIVED MARCH 25, 1957

A series of a,a-diphenyl-~-tertiaryamino-N,N-disubstituted amides (I, R and R’ =

alkvl) have been prepared. I

general they have been found to have little if any anticholinergic properties, but, like the monosubstituted amide scrics,

the acid addition salts are oxytocics and/or diuretics.
Amides of the general type I (R and R’ = H),

unsubstituted on the amide nitrogen, are well
known as anticholinergics.?

7 =
AN /é_N<R'

C
NN R
S C.H:—XN &

R e’

S

The preceding paper of this series? reported
monosubstituted amides (I, R = H, R’ = alkyl).
These were found to have little, if any, anticholiner-
gic properties, but were powerful oxytocics aud or
diuretics. It was therefore of interest to ceter-
mine what type of activity would be shown by the
disubstituted amides (I, R and R’ = alkyl). A
very few of these disubstituted amides have been
reported in the literature.?=® The first of thesc
were reported in articles® dealing with antispas-
modics but no pharmacology was given. Re-
cently certain ones were reported to have high an-
algetic activity.®

A considerable number of these disubstituted
amides have now been made and are listed in
Table I. Like the monosubstituted amides® nei-
ther the hydrochlorides nor the methobromides
had much antispasmodic activity in the Thiry-\ ella
dogs or gastric antisecretory activity in pyloric
ligation rats but the hydrochlorides were generally
oxytocics and/or diuretics.

(1) Presented in part before the Division of Medicinal Chemistry,
A.C.S., at Miami, Florida, April, 1957, Abstracts, p. 19-N.

(2) R. B, Moffett and B. D. Aspergren, THIs JoUrNal, 79, 4451
(1957), and references given therein.

(3) R. B. Moffett, B. D. Aspergren and M. E. Speeter, ¢bid., 79, 4457
{1957).

(1) M. Bockmiihl and C. Ehrhart, Cerman Patent 731,500 (1943).

(3) L. C. Cheney, W. B. Wheatley, M. E. Speeter. W. M. Byrd,
W, IS Fitzgibbou, W. I°. Minor and S. B, Binkley, J. Ocg. Chrin 17,
770 (1952).

() P. Janssen, THIS JOURNAL, T8, 3862 (1450),

AR TR
2, ClCHgCHg—I\'Q ) < y
R’

In cases where —C,H,,~— (I) was ~-CH,CH{CH;)-
or -CH,CH,CHs the dimethylamides (ne. 15-18
in the table) were prepared from the eorresponding
acid chloride by a procedure essentially like proce-
dure A described in the preceding paper?® using di-
methylamine in place of monomethylamine. When
C,H,, = —-CH.,CH, or with large or hindered
secondary amines pvrrolidones’® were the chief

products. Where —-C,H,,— was —CH.CH.—- the di-
substituted amides were prepared by the method
R —
O NHC R o)
N i \\R," ‘\——//‘\ “ Ro-,
CHC- Clemmmmm —> ___ CHC- N _
’ Y R
B N
0
I SRy
SR C--N¢ I
I, NaNli, RO N SR

RSTFITRUG
s 2. r
&R”"'
This method is illustrated by an example in the
Experimental part and the physical properties of
the amides are listed in Table II (no. 1-14).
Acknowledgments.—The authors are indebted to
Dr. P. H. Seay, Mr. Wm. Veldkamp, Mr. O. T.
Swoap, Mr. B. E. Graham and associates of our
Department of Pharmacology for the pharma-
cological data. The authors also wish to express
their appreciation to Dr. R. V. Heinzelman of our
Department of Chemistry for guidance in this
work.

Experimental

«,e-Diphenyl-v-(2,2-dimethyl-1-pyrrolidyl )-N,N-dimethyl-
butyramide.—A mixture of 54 g. (0.226 mole) of diphenyl-

(7) 1. H. Gardner, N. R. Eastont and J. R. Stevens, shy/ | T0, 2060
(194R8),

(8) R. L. Clarke, A, Mooradsan, I, Lucas aud I, §. Slatson, sl
T1, 2821 {194Y).
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No. of
base
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14

15
15
15
16
16
17
17
18
18

R.
N
Ngd

-N(CHy):
-N(CHy),
—~N(CHa):
-N (CHa)z
~N(CHy):
—-N(CH,)»
-N(CHz).
~N(CHy),
—~N(CHa)-

“N(CHa)z
“N( CHs)z

—N(CHy),
~N(CH;).
—~N(CHa):
—~N(CHa):
~N(CHy)s
~N(CHy)
~N(CH,CHj),
~N(CH,CHj)s

~N[CH(CHas)s]:
~N[CH(CHay)s];
—N[CH(CHj)s)e

—~N[CH(CHs;):):
-NCH,CH.CH,CH,
—I\LCH2CH2CH2_9H2
—NCH2CH2CH2CH2§H2
—NCH2CH2CH2CH2§H2
m\LCHzCHzCHgCHzCHz
-NCH,CH.CH,CH,CH,

—~N(CHs)»
“N(CHa)z
“N(CHa)z
—~N(CHy),
-N (CHa)z
“N(CH3)2
~N(CHs):
“N(CHa)z
—-N(CHa):

«,a-DIPHENYL-{-AMINO-N,N-DISUBSTITUTED AMIDES

TaABLE I

R =,

i
C—N }
I NI
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®/ \CnHzn—N<R::)

.
N
~coHnNC Y

R”as

-CH.CH:-N(CHj;).
-CH,CH;-N(CHj),
-CH.CH,~N(CH.CHjy).
~CH:CH»~N(CH,CHj),
~CH,CH.~N[CH(CHj)-]»
—~CH,CH,—~N[CH(CHj)s]»
-CH,CH,-NCH,CH.CH.CH,
I

—'CH2CH2—‘1\‘7CH2CH2CH2CH2
S —

—'CchHg—l\li:C( CH3 )2CH2CH2CH2

—_—e

—‘CHchz—'NC(CHa)zCHzCHzCHg

~CH,CH;-NC(CHy):CH,CH:CH,
N

~CH,CH,-NC(CH;).CH,CH(CH;)CH,
L .

—CH2CH2—.\TLC(CH5)2CH2CH(CH3)?H2

—CHgCHz—l\LCH2CH2CH2CH2_CJ§H2
—CH2CH2—NCH2CH2CH2CH2_CJ§H2
S ———
-CH.CH,~N(CH,);C(CH,),CH.
| R R
~CH.CH,~N(CH,); C(CH,),CH:
SR ) A—
-CH.CH>~NCH,CH,CH,CH,CH,
o —
—'CH2CH2—‘NCH2CH2CH2CH2CH2
U |

~CH,CH,~N(CH,CHs),
~CH,CH,~N(CH,CHjs),
—CH2CH2—1\"C( CH3),CH,CH( CHa)SHz

~CH,CH;~NC(CHy):CH,CH(CH,)CH.
~CH,CH~N(CH.CH;),
-CH,CH,~N(CH,CH,),
~CH,CH~N(CH,CHa):
~CH,CH,~N(CH,CHj,),

~CH,CH;-NCH,CH;CH,CH,CH,

—_—

~CH:CH;-NCH:CH:CH;,CH,CH,
—_—

(@) ~CH:CH (CH;) N (CHjy)2
(d))~CH,CH (CH,) N (CHy),
(@h)~CH,CH (CH3) N(CHs),
(€)-CH,CH(CH;) N(CHa),
(d)~CH,CH (CH;)N(CH,);
(H~CH,CH(CH3) N (CHy)s
(H—-CH.CH(CH;3)N(CHj),
“CHzCHgCHg—‘N (CH2CH3)2
~CH,CH:CH»~XN (CHCHy),

Salt

HCl
CHaBI’
HCl
CHaBI’
HC1

CH:;BI'
HCI

CH3BI’
HCI

CHaBI‘
—0O-HBr

HCI
CH;Br
Based
CH;Br
HBre/
CH;Br/
HCI?
CH;Br

HCl
CHaBI"HgO
HC1

CH;Br
HC1
CH;Br
HC1
CH;Br
Based
CH;Br

HCl1
CHsBI"HgO
—0O-HBr
HCl

CHaBI’

HCl

CHaBI’

HCl1

CH;Br

Toxicity

Oxytocic
activity

L Dso at 1
(mg./kg)* mg./kgb

100
65
65
77
65

200
65

20

65

65
167
167

77

65

233

65
65
30

Inactive
Inactive
Pronounced
Inactive
Pronounced

Inactive
Slight

Inactive
Pronounced

Inactive
Inactive

Inactive
Inactive
Inactive

Slight

Slight

Slight
Slight

Moderate
Inactive
Moderate
Inactive
Inactive

Inactive

Slight
Slight
Slight

Inactive
Slight
Inactive

4463

Diuretic

activity
at 10

mg./kg.¢

Excellent
Inactive
Excellent
Inactive
Good

Inactive
Inactive

Inactive
Excellent

Inactive
Fair

Fair

Slight
Inactive

Inactive

Good

Good

Inactive
Inactive

Excellent

Inactive
Inactive
Inactive

Inactive

Excellent

Good
Excellent

Excellent
Inactive
Inactive
Inactive

2 Administered to mice intraperitoneally. The values are approximations with an accuracy of about +100% to —50%.
b Tested by intravenous administration in catsby a modification of the method of M. L. Clary, A. Cameron and B.N. Cramer,

Proc. Soc. Exp. Biol. Med., 77, 778 (1951).

solved in dilute acid for testing.
ported, R. B. Moflett, TH1is JOURNAL, 79, 4457 (1957).

¢ Administered orally to rats.
¢ Isolated as a solvate containing one molecule of acetone.

4 Previously reported.?

This base was dis-
/ Preparation previously re-



('T'able I) Salt
No. of base or base
1 Base

1 IICl1
1 CH;Br
2 HICI
2 CH;Br
3 Base
3 HCl
3 CH,;Br
4 Base
4 HCl
4 CII;Br
5 Base
5 HCI
5 CH;Br
5 — O-HBr
6 Base
6 HCl
6 CH;Br
7  CH,Br
9 HCI
9 CH;Br
10 Base
10 HCl
10 CH,;Br
11 HCl
11 CH,Br
12 HCI
12 CH;Br
13 IICl
13 CII,Br
14 CH,Br’
15 HCl1
15 CIH;Br
15 — (O-HBr
16 IICl
16 CH,Br
17 HCl
17 CH,Br
18 HCl
18 CH;3Br

Yield,
%a

23
89
69
46°
82¢
64
79
66
63
80
52
77
13
46
55
86
93

73¢

M.p.,
°C.
97-99
228-230
225-227
184-186
177-179
74-76
205-207
188-190
142-144
197-199
190-192
110-112
205-207
200--202
158-162
102-104
218-220
195-197
205-207
172-174°
123-125
72-74
211-213
181-183
228-230
226-228
212-214
174-176
225-227
195-197
202-204
199-201
161-163
116--119
192-194™
157-159"
191-193°
156-1577
155-158
165-166

Crystallizing
solvent

Hexane

i-PrOIT + Et.0
+-PrOH + Et,0
Me,CO

i-PrOH + Et.O
Pentane

EtOII 4 ¥EtOAc
MeLEtCO
2-PrOIl

EtOH + MeEtCO
EtOAc

ITexance

LEtOAc

1-PrOH + Et,0
1-PrOH
Cyclohexane
EtOH + EtOAc
MecEtCO
MelitCO
EtOAc

EtOAc

Pentane
MeEtCO
McEtCO + Et,O
EtOAc
MeEtCO
MeEtCO
Benzene

EtOH + MeEt 4+ CO
MeEtCO

I:tOH + EtOAc
EtOAc

EtOAc

1-PrOH + Et,O
EtOIl 4+ EtOAc
EtOAc

EtOH + EtOAc
MeEtCO
-PrOH + Et.0
KtOH + EtOAc

TaBrLe 11

PirvsicAL PROPERTIES

Empirical
formula

CaHe N0
CalI:CIN,O
CH2eBrN-O
CoHy; CIN,O
szH:mBI‘NzO
Co:HuN,O
C2H5:CINO
CzaHuBI‘NZO
Ca:H2yCIN,O
C23H31 BrN,O
CaiHgCINO
C‘_‘E,H:{;.BI'NzO'IIzO’
C24H32BI‘N202
CosI134 N O
CgsH;;:,Cl NgO
CHsBr:N,O
C24H33BI‘N20
CosHCIN, O
C26H:17BTN20
CgsI’I;mNgO

Cg(',I'I 39C1 NgO

C2TH a1 Br NzO
C2sHCIN:O-H,0°
C;onBI’NgO
Ca:Hy,CIN2O
CosHy:BrN,O-H,0°
CysH3, CIN,O
C26H37BI'N20
C27H3‘Br2N20
Ca1H2yCIN,O
CosHy BrN:0-1,0?
CzJ’IggBI‘NzOz
Co1H2CIN,O
C:2H31BI’N90'I{206
CuH2CIN,O
szH:nBI‘NZOq
CuHzuCIN,O
C24I’I:,5BI'N20

Carbon

Caled. Found?
77.37 76.78
69.24 69.08
62.22 62.18
70.47 70.42
63.73 64.09
78.72 79.09
71.52 71.56
65.06 65.09
78.53 78.63
70.85 71.07
64.03 64.08
79.07 79.04
71.88 71.86
62.88 62.81
62.60 62.84
79.32 79.53
72.35 71.89
65.95 65.75
64.71 64 .66
72.35 72.22
65.95 66.09
79.14 79.29
72 .44 72.08
66.24 66.20
71.21 71.38
68.03 68.21
71.88 72.17
62.88 62.97
72.35 72.69
65.95 65.96
66.79 66.98
69.88 69.56
60.40 60.27
59.85  56.66*
69.88 69.85
60.40 59.80
69.88 69.79
63.00 63.26
71.02 70.72
64.42 64.30

Iydrogen
Caled. IFound?
8.44 8.84
7.85 7.88
7.21 7.04
8.33 8.45
7.67 7.52
9.36 9.26
8.75 8.62
8.08 8.11
8.39 8.10
7.84 7.57
7.24 7.32
8.85 8.96
8.29 8.40
7.81 7.71
7.01 7.19
9.05 8.99
8.50 8.48
7.88 7.84
7.47 7.35
8.50 8.40
7.88 7.89
9.71 9.56
9.12 8.78
8.44 8.13
9.27 9.08
8.56 8.65
8.30 8.06
7.81 7.59
8.50 8.42
7.88 7.70
7.68 7.43
8.10 8.16
7.60 7.46
6.94 7.02
8.10 8.37
7.60 8.17
8.10 8.24
7.45 7.11
8.55 8.48
7.88 7.58

Cs
9.

LR e el RS BRSO ST

Nitrogen
aled. Foundé
03 9.11
.08 7.95
.91 6.64
47 7.33
46 6.29
.65 7.75
95 7.09
07 6.00
.33 8.17
51 7.49
.49 6.56
.68 7.71
5.99 7.07
.87 6.06
.09 6.42
.40 7.32
.75 6.65

92 5.67

29 6.13

75 6.89
.92 5.61

10 7.16
.50 6.37
.72 5.44
.73 5.72
.29 5.30
.99 6.95
.87 5.75
75 7.09
.92 5.98
.77 5.81
.76 8.10
.41 6.47
.65 6.63
.76 7.45
.41 6.57
.76 7.58
.68 6.75
.20 7.29
.26 6.33

»

Cl,

Cl,
Br,
Cl,
Br,
Cl,
Br,
Cl,
Br,
Br,
Cl,
Br,
Br,
Cl,
Br,
Cl,
Br,
Cl,
Br,

Ialogen
Caled. IFonndb
10.22 Cl, 10.21
19.71 Br, 19.41
9.46 Cl, 9.44
18.44 Br, 17.73
8.80 Cl, 8.84
17.32 Br, 17.43
9.51 Cl, 9.63
18.52 Br, 18.53
8.84 Cl, 8.56
16.74 Br, 17.29
17.36 Br, 17.27
8.54 Cl 8.51
16.88 Br, 16.83
17.94 Br, 17.70
8.54 Cl, 8.62
16.88 Br, 16.81
8.23 Cl, 8.09
16.33 Br, 16.34
7.25 Cl, 7.33
15.09 Br, 14.95
8.84 ClL, 8.49
16.74 Br, 16.66
854  Cl, 8.39
16.88 Br, 16.61
16.46 Br, 16.37
9.82 Cl, 9.91
18.27 Br, 18.38
18.97 Br, 18.95
9.82 Cl, 9.84
18.27 Br, 18.35
9.82 Cl1, 9.83
19.06 Br, 19.23
9.12 cl, 9.18
17.86 Br, 17.93

2% 2%
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¢ Unless otherwise noted the yields of the free bases are
based on the diphenyl dialkylacetamide. The yields of the
salts are based on the pure free bases. b Analyses and rota-
tions are by Mr. William Struck and staff of our Analytical
Chemistry Laboratory. Infrared spectra are by Dr. James
L. Johnson and associates of our Department of Physics.
°This yield is based on diphenyl-N,N-dimethylacetamide.
The free basic amide was not isolated in pure form. 9 Yield
based on pure hydrochloride. ¢ The infrared spectrum? as
well as the analysis indicates that this is a hvdrate. 7/ Pre-
pared from the corresponding free base which has been pre-
viously reported.5 ¢This salt has been reported by Bock-
miihl and Ehrhart! with m.p. 182-183°, but no analytical
figures were given. It was prepared from diphenyl-N,N-
diethylamide [N. Maxim, Compt. rend., 182, 1393 (1926);
Ann. chim., 9,55 (1928)]. * Thiscompound wasisolatedasa
hydrate, m.p. 129-132°. Anal. Caled.for CxH,BrN.O-H.0:
N, 5.52; Br, 15.75. Found: N, 5.44; Br, 15.65. A sample
was dried giving the properties listed in the table. The
hydrate was used for pharmacological study. ¢ The free
base was not isolated. The hydrochloride crystallized from
an aqueous acid solution on the addition of ether. 7 This
vield is based on diphenylacetyl-1-piperidine.5® The free
basic amide was not isolated in pure form. * In spite of re-
peated attempts by two laboratories a satisfactory carbon
analysis could not be obtained. The results ranged from
56.66 to 58.09. Good analyses for the other elements were
obtained without difficulty. ! Yield based on the a,a-
diphenyl-v or §-f-aminovaleroyl chloride acid sulfate. The
intermediate free basic amide was not isolated in pure
form. * [a]®D 4+59° (1% in CH;0H). * []%D +7° (19,
in CH3;0H). ° [a]®D —63° (0.6% in CH;0H). 2 [a]D
—6° (19 in CH;OH). ¢Isolated as a hydrate as shown
by infrared® spectrum but after drying analyzed as anhy-
drous material.

N,N-dimethylacetamide,’® 9.7 g. (0.25 mole) of sodium
amide and 500 ml. of dry toluene was heated under reflux
with stirring for 3 hours. To 44.8 g. (0.226 mole) of 2-(2,2-
dimethyl-1-pvrrolidyl)-ethyl chloride hydrochloride® was
added a slight excess of aqueous sodium hydroxide and the
mixture was extracted with 300 ml. of toluene in several
portions. The toluene solution was dried over potassium
carbonate and slowly added to the above suspension of the
sodium derivative. The mixture was heated under reflux
with stirring for 2 hours, cooled, washed with water and ex-
tracted with dilute hydrochloric acid. The aqueous acid
solution was made basic with dilute sodium hydroxide and

(9) V. G. Gokhale, N. L. Phalnikar and B. V. Bhide, J. Uniop.
Bombay, 16, No. 5, 32-36 (1948); C. A., 43, 1144e (1949).

(10) R. B. Moffett, J. L. White, B. D. Aspergren and F. E. Visscher,
TH1S JOURNAL, T7, 1565 (1955).

SyNTHESIS OF RACEMIC PIPERITENONE OXIDE AND DIOSPHENOLENE

4465

the product was extracted with benzene. After removal of
the solvent an oil was obtained which crystallized from pen-
tane and was recrystallized from hexane giving white crys-
tals having the properties given in Table II (no. 5, base).

Hydrochloride.—This was prepared by treating a sample
of the free base in ethyl acetate with a slight excess of eth-
anolic hydrogen chloride. It was recrystallized from ethyl
acetate, m.p. 206-207° (no. 5, HCI).

Methobromide.—To a cold solution of 10 g. (0.0322 mole)
of the free base in 100 ml. of methyl ethyl ketone was added
a large excess of cold methyl bromide. The flask was
stoppered, clamped and allowed to stand at room tempera-
ture for 2 days. The crystals which separated had the prop-
perties given in Table II (no. 5, CH;Br).

N-Oxide Hydrobromide.—A solution of 14.6 g. (0.04
mole) of the above free base and 10 ml. of 309, hydrogen
peroxide in 150 ml. of methanol was allowed to stand at
room temperature for 2 days. The excess hydrogen per-
oxide was decomposed by adding a small amount of a slurry
of platinum-on-charcoal and shaking for 2 hours. The
solution was filtered and distilled to dryness under redu_ced
pressure below 30°. The resulting gummy free base fagle'd
to crystallize. It was dissolved in acetone and made acidic
with a slight excess of 489 hydrobromic acid, and diluted
with ether. On standing, the gummy hydrobromide p_artly
crystallized. This was rubbed with ethyl acetate giving a
solid product. This was recrystallized from isopropyl alco-
hol giving light tan crystals having the properties given in
Table II (no. 5 — O-HBr).

a,a-Diphenylacetyl-1-pyrrolidine.—A mixture of 106.1 g.
(0.5 mole) of diphenylacetic acid, 73 ml. of thionyl chloride
and 100 ml. of benzene was heated under reflux with stirring
for 1 hour. The solvent and excess thionyl chloride were
removed by distillation under reduced pressure and the crud.e
acid chloride was diluted with 300 ml. of benzene. To this
was added slowly with stirring a solution of 85.4 g. (1.2
moles) of dry pyrrolidine in 200 ml. of benzene. After
standing at room temperature overnight or heating under
reflux for 1 hour, the solution was washed with water. The
benzene solution was concentrated by distillation, treated
with decolorizing charcoal, and cooled. It crystallized
giving 111 g. (849,) of white crystals, m.p. 163-165°.

Anal. Caled. for C;sHigNO: C, 81.47; H,7.22; N, 5.28.
Found: C, 81.66; H, 8.01; N, 5.38.

Diphenyl-N,N-diisopropylacetamide.—By a similar pro-
cedure this was prepared from diisopropylamine. It was
recrystallized from n-pentane giving a 609 yield of amide,
m.p. 53-55°.

Anal. Caled. for CypHaNO: C. 81.31;
4.74. Found: C, 81.26; H, 8.59; N, 4.88.

KavLamazoo, MICHIGAN
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[CONTRIBUTION FROM THE CHEMICAL LABORATORIES OF THE A. M. Topp COMPANY]

The Synthesis of Racemic Piperitenone Oxide and Diosphenolene

By ROBERT H. REITSEMA!
RECEIVED OCTOBER 12, 1956

The enolic diketone, diosphenolene, separated from the oil of Mentha rotundifolia has been synthesized by three methods.

Piperitenone has been converted to a monoepoxide and this with acid gave diosphenolene.

material for two other methods.
menthadiene-2-one as previously proposed.

Mentha rotundifolia is one of the more interest-
ing mint species and its oil contains constituents
which are quite different from most other mint oils.
It has been shown that the major constituent is
piperitenone oxide (1,2-epoxy-4(8)-p-menthene-3-
one) (I).? Associated with this keto oxide in the
oil and readily obtained from it in the laboratory
is a new enolic ketone called diosphenolene for

(1) The Ohio Oil Company, Denver Research Center, Littleton,
Colorado.

(2) R. H. Reitsema, Tais JOURNAL, 78, 5022 (1956).

Pulegone was a useful starting

The syntheses provide further evidence that the structure of diosphenolene is 3,8(9)-p-

which the structure of 3-hydroxy-3,8(9)-p-men-
thadiene-2-one (1I) was proposed.?
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The evidence for the location of the double bond



