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Vol It

Gl Yield," ¢ Mp.* o
S-Azavortencine - 2HHCH 72 200-201
4-Azanorlencine - 2HCL 75 175177
4-Aznnorvahine- 2HCH (1] INT- 1N

* Mebhting points and vields are for aralytical saples.
A, a-BunOH-AcOH-TLO (4:1:1): B, 659 pyridine; C, 959 McOll,

corresponding 2-acetamido-3-alkyvlaminopropionic acid,
followed by mild acid hydrolysis.

Biological Results.—Using Escherickia coli 9723 as
the test organism. S-azanorleueine, 4-azanorleueine.
and 4-nzanorvaline did ot exert anyv observable in-
hibitory activity even at a concentration level of 2
gl

Experimental Section”

Ethyl 2-Acetamido-2-(N-benzy!-N-methyl-2-ethylamino)malo-
nate.—To a solntion of 21.7 g of ethyl acetamidomalonate in
100 ml of Mg-dried F1OH containing 2.4 g of Na was added
8.3 g of freshly distilled N-benzyl-N-methyl-2-chloroethylamine’
in small increments, and the reaction mixtnre was heated at
reflnx for 20 hr.  The salt was removed by filtration, and the
tiltrnte was taken to drviess in eacwo.  Recrvstallization of the
resichie (IMTOH=-HL0) gave 5.0 g (1490) of produet, mp 34-36°.
Aual, (CrdlNQy) C, HL

5-Azanorvaline (2-Amino-4-methylaminobutyric Acid) Di-
hydrochloride.—A =ample of 4.0 g of ethyl 2-acetamido-2-(N-
beuzyl-N-methyl-2-ethylamino)malonate was hyvdrolyzed in the
preseuce of 40 mb of 6 N HCH for 2 hr. The hydrolysis reaction
wmisture was taken to dryness under rednced pressnve with
warming.  The resnlting oil was freed of residnal HCLE by the
repeated addition and evaporation of 1O and the remaining
vesidie was vecrystatlized (ECOH-11.0) 10 yield 2.1 g (659) of
prodiet.  The extreme hygroscopie uatnre of the sample was
=nelt that a melting point conld not readily be determined and an
acceptable analysis was not obtained.  The material gave a
positive test with ninhydvin, and the £ valnes of this ande re-
action prodiet in n-BuOH-AcOH-1.,0 4:1:1), 655 pyridine,
aud 959 MeOll were 0,37, 0.80, and 0.63, respectively.

A sample of 0.40 g of the hygroscopic 2-amino-4-(N-beuzyl-
methviamino)buivric acid in 500 MeOH=H0 was agitated in
the preseuce of 530 mg of Pd black nnder abont 3.52 kg/cu?
pressure of Hy for 3 hre The eatalvst was removed by filtvation
and the filtrate was acidified to a pll 1 by addition of concentrated
HCL  Afrer the resubiing solution was reduced 1o dryuess in
eacun, the residne was recrvstallized from absolnte EtOI1-
F1.0 o vield 0.20 g of producet (sec Table 1),

2-Acetamido-3-ethylaminopropionic Acid.—The syuthesis of
thi= componnd was patterned after @ previously deseribed pro-
cednre  for the general preparation of  S-amino-substitnted
tlerivatives of acetamidopropibnic acitl> A mixtire of 3.2 g of
acetamidoacryviie aelld and 50 mlb of 349 agneous EtNa was
alfowed (o stand at 40° for 72 hr. The reaction mixture was
taken to dryness i eecno, and the solid residue was recrystallized
from absolnte F1O1 10 vield 2.7 g (379¢) of the prodnet, mp
160-161°. Anal. (C:HuNaO, - 1HO) C) 1L

4-Azanorieucine (2-Amino-3-ethylaminopropionic Acid) Di-
hydrochloride.—A =olntion of 1.0 g of 2-neetamido--ethylamino-
propionie aciet i 20 mb of 6 N HCE wax heated nnder veflnx for
4 hr. The reaction mixtare was concentrated by removal of the
aeid under reduced pressnre and absalime E1O1 was then added.
After chilling in the refrigerator, 0.80 g of prodncet was obtained
(=¢e Table 1),

2-Acetamido-3-methylaminopropionic Acid.— Using the general

i) Al melling poinls are corrected. ‘The microanalyses were performed
hy Internalional Chemical and Nuclear Corp., City of Industry, Calif. Al
¢ 1lalu were determinel vsing the ascemling techninue af paper chroma-
Ingraphy in ¢he solvents indicated, and ninhydrin reagent was used for the
Nevelopment of the spols. Where analvses are indicated only hy symbols of
(he olements, analytieal resnils ohlained Ly those elements were within
= 0.1, nl the theorelical valnes.
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" The 2y valnes given for the appropriate solvenis are indieated by fetter:

< All comiporineds were by zed for ¢, N,

methiod® front 5.0 g of 2-acetimidoncrylic acid there wis recovered
2.7 g (6077) of produet, mp 164-165°, Ht.2 mp 164°.

4-Azanorvaline (2-Amino-3-methylaminopropionic Acid) Di-
hydrochloride.—2-Ace(amido-3-methylaminoproplonic acid (I g)
i 20 mlb of 6 N HCE was heated at reflux for 4 hr. There was
recovered 0.75 g of produet from the hydroly=is veaction mixture
after facilitnting  cevstallization by the addition of absohite
11O (see Table T,

Microbiological Assays.—A previonsly deseribed  inorganie
salts—ghieose medimm? was n=ed for E. roli 9723, and experi-
mental detail hias been reported elsewhere. 10

The amiro actd amtlogs were dissolved frcstertte ThO and added
aseptically o the previonsly antoclaved assay tnbes.  Inoall
assays the amoma of growth was determined photometrieally
at 625 mu with a Bansch and Lomb NSpectrorae 20 speetro-
photometer, in terms of absorbance readings of the tnrbid enltnre
medinm agaiust a blardk of nuinoenlated medinm set at zero
abgorbance.

© LML Amlerson, [reaps Nadl Aewrs Siac 07050, 38, 120 11046).
110) L. T, 11, Dien, 1. M. Ravel, and W, Sldve, .1reh. Biochem. Biophgs.,
49, 183 (1054,
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Grignard addition to a steroid a.g-unsaturated ketowe
has been reported by Musgrave! in 1951, He carned
out 1,2 addition on eholestenone with methylmagnesiuni
bromide to give 3-methyleholest-4-en-3-0l. A number
of other investigators®=4 have used cuprous chloride
and cuprous aectate along with the Grignard reagent to
obtainr 1,4 addition.  We wish to report in this com-
munieation 1 one-step 1,2 addition of methyImagnestuni
bromide to the eS-unsaturated ketone, 17a-ncetoxy-
ta-methylprogesterone (1),

An attemipt to add 2 stoieliometric nmount of
methylhnagnestum bromide to 1 at room temperature
gnve only precpitates owing to complex formation.
Varying the proportions of reactants and the temper-
ature of the reaction gave mixtures af products.
However, the use of 1 large excess of Grignard reagent
at room temperature gave 3§17a-dihydroxy-3¢,6a-
dimethylpregu-4-cu-20-one 17-acetate (2) if acid was
avoided in isolating the desired produet. If acetie acid
or dilute HCU was added in the work-up of the reaction.
then dehydration occmrred and 17a-acctoxy-3.6-di-
methvlpregu-3.5-dien-20-vne (3) was isolated. When

1) 0. C. Masgrave, J. Clem, Soe., 3121 (19531).

¢2) Merck aml Co.. loe.. British Patent 877,087 (1util).

i3y iromn Movi. Chen, Plhorm. Bull. CYokyo), 12, 1220 {10645,
«4) Bolmmil Pelr, Crechnsiovakion Patent 1ULOT (1364
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pure 2 was treated with dilute methanolic HCl, 3 was
obtained in quantitative yields.

Biological Data,—The progestational activity of 2
and 3 was determined by the Clauberg test® and the
endometrial response was scored according to the index
of MePhail.® Compound 2 at dose levels of 0.5 and
1.0 mg/kg exhibited a McPhail index of 1.9 and 2.8,
respectively, whereas the corresponding diene 3
showed a McPhail index score of 1,0 at 0.5 mg/kg.

Experimental Section?

3£,17a-Dihydroxy-3¢,6 a-dimethylpregn-4-en-20-one 17-Acetate
(2).—A solution containing 3.0 g of 17a-acetoxy-6a-methyl-
progesterone (1) in 50 m! of dry THF was added dropwise to a
cooled solution of 15 ml of MeMgBr (Arapahoe Chemicals) in
15 ml of dry THF. The mixture was stirred at 20-25° for 0.5
hr and the excess Grignard reagent was decomposed with 100 mi
of cold H,O. The mixture was extracted with 100 ml of ether
and the etheral solution was washed several times (H,O), dried
(Na,80,), and evaporated to drvness. Repeated recrystallization
of the residue from ether gave 900 mg (299;) of 2: mp 195-197°;
[alp +48.2°; AKPr 284, 5.76, and 5.85 u;: no uv absorption be-
tween 200-300 mu. Anal. (C-zaHasOA) C, H.
17a-Acetoxy-3,6-dimethylpregn-3,5-dien-20-one (3).—Com-
pound 2 (700 mg) was treated with 5.0 ml of dilute methanolic
HC! at room temperature for 24-36 hr. The mixture was then
poured into a large amount of ice and water and the solid ma-
terial thus separated was filtered off. Recrystallization from
MeOH gave 3 iu quantitative yield, mp 153-154°, [a|p —44.5°,
AEBr 577 and 5.84 u, Ano® 243 mu.  Anal. (CxHg05) C, H.
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(56) C. Clauberg, Zentr. Gynaekol., 54, 2757 (1930).

(6) M. K. McPhail, J. Physiol. (London), 83, 145 (1935).

(7) All melting points were taken on a Fisher-Johns melting point appa-
ratus and are uncorrected. The 11v and ir data were obtained on Cary Model
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Esterification of steroid hormones has frequently re-

sulted in the intensification and prolongation of the
hormonal response. Several reviews have been pub-
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lished on steroid esters and their pharmacology.! A
recent study from these laboratories has indicated the
utility of the highly symmetrical cagelike adamantane
molecule in the form of adamantoic acid in the ester
portion of anabolie steroid derivatives.?

The utility of eycloalkyl or bieycloalkyl as alkyl
substituents has been studied in several pharmacologi-
cal areas.® We wish to report the preparation and
evaluation of several cyeloalkyl esters of the anabolie
steroid, 19-nortestosterone, in a duration myvotrophie
assay.

The nortestosterone 173-esters were prepared via the
acid chlorides as previously described.? The cyclo-
heptane- and cycloundecanecarboxylic and eyelooctane-
acetic acids are now available commercially, while the
homoadamantoic and adamantaneacetic acids were
prepared from adamantoic acid by the procedure de-
scribed by Stetter and Rauscher.t The ezxo-2-nor-
bornene-5-carboxylic acid was obtained by purification
of a commercial sample utilizing the procedure of Ver-
Nooy and Rondestvedt.?

Treatment of the above acids with thionyl chloride
produced the respective acid chlorides. The a-chloro-
substituted acid chlorides were prepared by prolonged
treatment with aged thionyl chloride.®

Evaluation of potency and duration of effect was
established by the myotrophic-androgenic assay me-
thod of Hershberger, Shipley, and Meyer” in imma-
ture castrate male rats. The data are reported in Table
1.

The cyelic esters IS-III show an early strong
androgenic response as measured by the seminal vesicles
while the eycloundecanecarboxylate ester V does not,
and this response begins to diminish after the third
week. Significantly increasing levator ani responses
are shown also by the ¢-Crg-carboxylate esters.
While ester I begins to diminish in myotrophic activity
about the sixth week, it is noteworthy that the
cyclooctanecarboxylate ester (IIT) continues to be ac-
tive to the eighth week. This potency and duration of
activity is also seen in the adamantoate ester.?

While ester VIII shows a good ratio of myotrophic
activity »s. androgenic activity at the four- and six-
week levels, the over-all potency is lower compared to
the other esters. Similarly, the cyclooctaneacetate
ester VI has good separation of activity but the ana-
bolic potency is only half that of the cyclooctane ester
III. Both of the a-chloro-substituted esters IV and
VII were of weaker activity.

Two variations on the adamantane molecule were
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