326 NoTES

Tavoe 1N

SUBSTITUTED INDOLE N-ISOPROPYLHYDRAZIDES

AR
CH,CONH _\THCH\
R R,

AMp, Yiewd. AMAO

R R, Re Re Ry =C° o Fornula® inhily,t ¥
1 11 Clly Clly ClU;, 85 50 CullaN309 50,0, 44,0
4495}

1 11 Gl CUy el 70 ate 311 N0 1204, 4104
1.0

C11, 11 Cl; CHy CHs 148 GA Cipl I NGO 50.0.50.0
iA0. 02

1 1 Clla Clly Calls 1S 0 sl N3O 42,0, 400
11,0}

11 Clls Clly CHz Clls 145 GO C sy N30 50,0, 481
4b.2)

11 Clle CIL Oy Colls 1 |EHS CulluNO 18,40, 47 . ¢
7.9

ClO0 11 Cll; CHs Clly 110 40 Cully N, 50.0.48.0
400

C1:0 0 1 Clly Clls Cddls RO GAa CrlaNOy 45,0, 70,0
i1 0

2 Melting points were taken in opetc capillary tabes and are
graphically corrected. * The conmponnds were aialyzed for C, 11,
N. ¢ Vessel contents and the assay procednres are ps indicaned
irc the text.  Llach experimeni was done in daplicate.  Figures in
the pareutheses indicate mean valnes. 4 4no/. (0 ealed, 6846
fonnd, 69.15. ¢ Anal. C: ealed, 66.43: fonwd. 63.92.

solverd was removed under redaced pressure.  The hvdraziaes
were crystallized by dissolving ia a piioinmant amona of EtOH
wed adding petrolenm ether (bp 40-60°1 10 lwipie«t mrbidity.
The crude product was recrvstallized from the appropriate
solvent (see Table V),

Determination of Monoamine Oxidase Activity.--'I'he speciro-
phorofiuorometric method of Kramel!! wix 11sed for the determi-
wation of the MAOQO activity of rat liver homogenate nsing kyvnaru-
nine as the snbstrate.  The 4-hydroxyvguinoline, formed daring
oxidative deamiration of kyunraniine, was measured flaoro-
metrieally in an Aminco Bowman spectrophotoflaoromerer
axing activating light of 315 vig a1d racasnricg flaorescerce at 1he
muximant of 380 m.

AMale adult rats weighing approximately 150200 g were killed
by decapitation.  Livers were quickly remwoved and lonog-
erdzed i ice-cold 0.25 A sucrose with the help of Potter-Elveh-
jem homogevizer. The reaction mixiwre corsizted of phosphate
hatter, 0.5 mil (pH 7.5, 0.5 M), 0.5 ml of kyvnaramine (100 ug),
wid 0.5 nil of liver homogeiate tcorrespording to 5 mg of wel
weight of the tissne).  The MAO acrivity of the liver honogerate
was determined by incubatiore for 30 mic at 37° in wir. The
various inhibitors, used at the finul conceoirarion of 1 X 10-#
VM, were added to the liver livinogerate :add enbated for 10 min
before the addition of kypuramire. The mixtmre was further
incabated for 30 min. The reactiorc was =xtopped by the addi-
tioir of 2 ml of 107 TCA and the precipitared proteins were
rentoved by centrifugation.  Suttable aliqaots of the supernatani
were taken in IV NaOH sohition aidd were assaved for 4-hy-
droxvquinwoline.  Inerease e the oprical deiwity provided =2
direct measurentent of the 4-hydroxvquinoliie which was taker
w2 an index of the enzyme activity. The per cent inhibition was
caleulated from the decrease observed i the optieal densiiy.

Results and Discussion

The MAO inhibitory activities of substituted indole
N-isopropylhydrazides using rat liver homogenate dur-
ing oxidative deamination of kynuramine are shown in
Table IV. The various indole hydrazides shown in
Table ITI were found to be devoid of enzyme inhibitory

{11y M. Kramel, Biochem. Pharmacol., 14, 1684 (1065),
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properties,  Reduetion of some of these hydrazides
(Table HI) led to the corresponding hydrnzines ( Tible
IV) which, however, exhibited NAO inhibitory proper-
ties.  Similar results have been reported carlier by
Zeller? where no inhibition of the cnzyme MAO
could be observed with isouiazid. us compared 1o ipron-
tnzid. Al the substituted indoleacylhydrazines were
equally ¢ffective in inhibiting the enzyme activity sinee
the degree of inhibition produced by thiese componnds
was fedrly constant, Substitution in the indole nuelens
or in the hydrazine side eliin was Tound 1o luve 1o
specitie effect on their ability to mbibit rar liver NGO,
At present it is diffieult to evaluate a srrncture aerivity
relationship of these substituted hydrzines. Tt Qs
presumed that investigations dealing wirlt the deter-
mination of the substrate speciticity and the mhibitory
offeets of these compounds during oxidation of trypt-
amines could provide better knowledge regarding their
structure-aetivity relationship ax MAO inhibitors,
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Since lourneau and Bovet? tivst deseribed benzo-
dioxanes as epinephrine antagonists o large number of
related compounds possessing similar properties have
been reported. Bovet and Simon® investigated the
adrenolytic and sympatholytic properties of a series of
aminomethylbenzodioxances and noted the cffeet of
these compounds on the CNS. The prepmation of
N, N “ethylenediamine and piperazine derivatives strue-
turally related to 2-diethylaminomethyl-1,4-benzo-
dioxane (prosympal) and 2-(I-piperidylmethyl)-1,4-
benzodioxune (piperoxan) have been desceribed* and the
pharmacological properties of some of these compounds

(1) 'To whom encairies should be addressed.

(2) (a) E. Fourneau and D. Bovet, 4Arch. Infern. Plorcqucodyn., 46, 179
(1933); (b) D. Bovet and F. Bovet-Nitti, ''Structure et Activité Pliarmaco-
dynamique des Médicaments du Systéme Nerveaux Vdgératif,” Verlag
8. Karger, Basel, 1948, pp 241-271.

3) D. Bovet and A. Simon, Arck. Inlerc. Pharmacodyx., §5, 15 (1037,

(4) (a) A. P.Swain and 8. K. Naegele, .J. .1m. Chem. Roc., T6, 5080 (1954}
20 9hd., T8, 3091 (1954).


ShaP1.RO,1

March 1969 NoTEs 327
TasLe I
PHYSICAL AND ANALYTICAL DaTa oF NEW 2-SUBSTITUTED AMINOMETHYL-1,4-BENZODIOXANFES
Bp of base, — Base or HCl— Crystn
No. n R °C (mm) Formula Mp, °C solvent Analyses®
1 2 CH, 152-156 (2.50) CrH1sCINO; 148-150 i-PrOH C, H,Cl
2 2 CHSOCH2CH2 180-186 (1 . 50) CquzClNO4 102-104 l-PI‘OH C, H, Cl
3 2 CH,;(OCH:CHas), 188 (0.50) CisHasNOs 0il C,H,N
4 2 CGH;‘, 204—208 (1 . 2(-)) CnHzoClNOa 223—224: HzO C, H, Cl
b} 2 0-CH,CesH, 222-228 (2.00) CisHaCINO; 169-171 EtOH C,H, Cl
6 2 2,6-(CH;).CsH, 214-218 (1.25) C1HyCINO, 157-158 -PrOH C,H, (]
7 2 0-CH,0CsH, 220-222 (1.00) CisHaNOy 60-62 PE? C,H,
8 2 m-CHOC¢H, 232-238 (1.00) CisHanCINO, 160-162 -PrOH C, H, Cl
9 2 p-CH30C5H4 224-228 (1 OO) C15H21N04 66 PE* C, H, N
10 2 2,6-(CH30),CsH, 234-238 (1.25) CyyH2CINOs 153-157 -PrOH C,H,Cl
11 2 CsH;CH, 216-222 (2.00) CisH2CINO; 142-144 -PrOH C,H,Cl
12 8 CH,OCH,CH, 180-186 (1.00) C1sHaCIN O, 141-143 -PrOH C,H,Cl
13 3 CeH; 212-218 (1.50) CisH2CINOs 184-186 -PrOH C,H,Cl
14 3 2,6-(CH,0),CsH; 238-242 (0.75) CyHCINO; 145-146 -PrOH C,H,Cl
15 3 CeH;CH, 213-218 (1.00) C1H2CINO; 124-126 -PrOH C,H, Cl
16 4 CeH; 226-231 (2.00) C1HyCINOs 154-156 EtOH C,H,Cl
17 4 C¢H;CH, 228-234 (1.50) CyoHCINO; 133-135 i-PrOH C,H,Cl

¢ During the course of the work deseribed in this paper the preparation of the hydrated hydrochloride of 7 was given as example 4

by British Patent 1,054,104 (1967).

b PE = petroleum ether (bp 60-80°).

¢ Analyses by Weiler and Strauss. Where analyses are

indicated only by symbols of the elements analytical results obtained for those elements were within =0.47; of the theoretical valaes.

have been reported.® MAlore recently, MNisiti, et al.®
prepared and studied the pharmacological activities of
2-(1-aminoethyl)-1,4-benzodioxanes and compared them
with the corresponding 2-aminoethyl analogs. In this
paper we are reporting a new series of 2-aminomethyl-
1,4-benzodioxanes in which different substituents are
attached to nitrogen.

Experimental Section

The 1new compounds are listed in Table I. They were prepared
by treating 2-aminomethyl- or 2-chloromethyl-1,4-benzodioxane
with the required halogeno- or amino-substituted intermediates.
2-Aminomethyl-1,4-benzodioxane was prepared by treating
2-chloromethyl-1,4-benzodioxane with potassium phthalimide in
refluxing DMF and then treating the resultant 2-phthalimido-
methyl-1,4-benzodioxane with N,H;. The majority of the de-
sired halogeno intermediates were synthesized from the corre-
sponding hydroxy derivatives wia the action of SOCL in
pyridine. The hydroxy derivatives, if not readily available, were
prepared by one of two methods: reaection between (a) ethylene
carbonate and a potassium phenoxide, (b) benzyl chloride and a
monosodium salt of a glyeol.” The 3-(2,6-dimethoxyphenoxy)-
propyl chloride and 4,7-dioxaoctyl ¢hloride were obtained by
reaction between 3-chloropropyl bromide and potassium 2,6-
dimethoxyphenoxide and sodiim 2-methoxvethoxide, respec-
tively.

The general synthetic method used for the compounds listed in
Table T is exemplified by the preparation of the following com-
pound.

2.(2,6-Dimethoxyphenoxyethyl)aminomethyl-1,4-benzodioxane
Hydrochloride (10).—2-Aminomethyl-1,4-benzodioxane (17 g)
and 2,6-dimethoxyphenoxyethyl chloride (10.8 g) were heated
in an oil bath at 160° for 2 hr. After enoling, CHCl; (30 ml) and
2 N NaOH solution (50 ml) were added. The CHCl; layer was
removed and the aqueous layer was extracted with CHCl
(two 10-ml portions). The combined CHCI; extracts were dried
(Na:%0,) followed by filtration and distillation. A yellow viscous
oil (10 g) of bp 234-238° (1 mm) was obtained. This oil was
dissolved in i-PrOH (25 ml) aud 4 N -PrOH-HC! was added to
slight acidity (7.2 ml). Afterstanding for 3 days in a refrigerator,
the solid was filtered and washed twice with a minimum of

(5) (a) D. ¥, Marsh and J. F. O'Leary, Federation Proc., 12, 348 (1953);
() J. F. O'Leary, ibid., 12, 355 (1953).

(6) D. Misiti, F. De Marchi, V. Rosnati, and D. Bovet, J. Med. Pharm.
Chem., 8, 1285 (1962),

(7T) (a) W. W. Carlson, U. 8. Patent 2,448,767 (1948); (b) L. I. Smith and
1. A. Sprung, J. Am. Chem. Soc., 65, 1279 (1943),

precooled (—5°) +-PrOH. Vacuum drying gave a white solid
(10) (5 g) which is described in Table I.
2-Phthalimidomethyl-1,4-benzodioxane.—Potassium  phthal-
imide (185 g) and 2-chloromethyl-1,4-benzodioxane (184.5 g) in
DMF (400 ml) were refluxed with stirring for 2 hr.  After ¢noling
and powring into H,O (2 1.) the solid was filtered off and wa<hed
successively [H.O (600 ml), 2% w/v NaOH (600 ml), H,O) (600

ml)]. Vacuum drving gave the crude product (263 g) of mp 21—
202°. A sample recrystallized from 2-ethoxyethannl had mp 204-
207°.  Anal. (CxHpNO,) C, H, N.

2.Aminomethyl-1,4-benzodioxane.—To a stirred reflaxing
solution of 2-phthalimidomethyl-1,4-benzodioxane (263 g) in
2-ethoxyethanol (1550 ml) a solution of NaHs H.O (100¢7, 49
ml) in 2-ethoxyethanol (160 ml) was added over 5 min. Dwing
the addition an exothermic reaction occurred and a white =olid
crystallized out. After stirring and refluxing for another 1 hr,
enough concentrated HCl (76 ml) was added at gentle reflux
to give a nontrausient blue color to cougo red indicator paper.
The mixture was cooled with stirring and filtered, the =olid being
washed with EtOH (three 170-ml portions). After dixtillation
of the solvents under reduced pressure, the residue was dissolved
in HaO (1300 ml), the solution was filtered, and 5 ¥ NaOH solu-
tion (400 ml) was added. Et,0 extraction (250 ml, then two 100-
ml portions) followed by drying (Na,SOy), filtration, aud dixtilla-
tion gave the product as a colorless oil (122.2 g), bp 121-122°
(2 mm). The boiling point of 2-aminomethyl-1,4-benzodioxane
is reported as 82-83° (0.75 mm) and 127-137° (4 mm).2
2,6-Dimethoxyphenoxyethanol.—2,6-Dimethoxyphenol (30.8 g)
ethylene carbonate (35.2 g), K.CO; (27.6 g), and tohiene (40
ml) were stirred and refluxed for 2 hr. H.O (150 ml) was added
ard the mixture was stirred to solution. The toluene layer was
separated and extracted with 1 N NaOH (300 ml) and the re-
maining two alkaline solutions were extracted sequentially with
CsHs (three 25-ml portions). The combined toluene and C¢Hs
solutions were dried (Na;S0), filtered, then distilled to give the
product (31.4 g) as a colorless oil, bp 138-146° (3 mm).
2,6-Dimethoxyphenoxyethyl Chloride.—SOCl; (25.4 ml) was
run into a stirred mixture of 2,6-dimethoxyphenoxyethanol (70.2
g) and pyridine (28.8 ml) at such a rate that the temperature did
not exceed 80° with ice cooling. When the exothermic reaction
was ovel, the mixture was stirred in a boiling-water bath for 2 hr
prior to cooling and pouring into 2 ¥ HCI (230 ml) and extraction
with CHCl; (50 ml, two 30-ml portions). After washing the
combined extracts with H.O (50 ml) the solution was dried
(Na:80y), followed by filtration and distillation. The product
(67.9 g) was obtained as a colorless oil, bp 128-132° (2 mim).
2,6-Dimethoxyphenoxypropyl Chloride.—After treating Na
(2.3 g) with Cellosolve (75 ml) 2,6-dimethoxyphenol (15.4 g)

(8) (a) J. Koo, J. Org. Chem., 26, 339 (1961); (b) G. B. Marrini-Betolo,
R. Landi-Vittory, and D. Bovet, Gazz. Chim. Ital., 83, 148 (1953).
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Tapte I1
ADRENOLYTIC AND CNS DEPRESSANT EFFECTS OF DERIVATIVES
0¥ 1,4-BENzZODIOXANE 1N MIicE

Protection against

epivepbr ne toxicity, Dose depressing

N R D, me kg po CN®,ng/kg sc

t 2 CH, 0 125

2 2 CH;OCH.CH. >100 30

3 2 CH3(OCH.CHa)s >100 50

4 2 CeHs, I H00

o2 ()-CI{;&CGI{.; 20 > 1000«

G2 2,6-(CHWCH. 10 1000»
T2 O-CHso(?ﬁII; 4 200

N 2 IIL-CHsOCﬁI'h 0 1000~
9 2 p-CH;OC:H, 5o 1000
1 2 2,6-(CHO0 NG, 0.3 250)
1t 2 CH:CH. >100 50
12 3 CHsOCH.CH. >100 25
yh GH, 10 250
14 5 2,6-(CHL.O)YClH, 1.9 125
15 5 CeH,;CH. 100 0
16 4 CH, 7 250
17T 4 CgH; >100 100 5
+Toxie, ' Convulsiones.

wis added followed by 3-bromopropyl chloride (19 g). The
mixtare was stirred ander reflux for 2.75 hr, cooled, and filiered.
Distillation gave the product (14.5 g) ax a pale yvellow oil, hp
130-140° (1 mn1).

4,7-Dioxaoctyl Chloride.-—3-Bromopropyl chloride (37.8 g)
wax added to a =olution of sodinm 2-methoxyethoxide (19.6 g)
i 2-methoxyethanol (30.4 g) with sthring at 40°.  Afrer main-
taining the temperature between 40 and 60° by intermittent
cooling the mixtare was heated on & steam bath for 1 hr. In-
organic matter was filtered from ihe cooled reaetionn mixture and
the ~olid wie washed (Et.0)).  The combined filtrates were dix-
lled throngh a <hort column packed with glass helicex giving
the produet (5.7 g} ax a colorless oil bp 184-196° (¥55 mm .

Pharmacological Methods. Protection against epinephrine
toxicity wus aszessed by determiring the dose of each compowid
reqaired to protect mice against the lethal effecr of epinephrine.
Different dosex of the test compounds were adminixtered orally
to groups of five male albino mice ot 20-25 g.  Afier 1 hr the
uiice were injected intraperitoneally with 20 mg/kg of epinephrine
hydrochloride n dose which was fonnd (o kill 807 of the coutrol
groap.  Tle sarviving wice were kept aider observatiou for
O dayvs ard 1he F 1 valaes were determined graphically.

Inhibition of the Pressor Effect in the Rat of Epinephrine
and Norepinephrine.—-8elected componnds were texied for their
copacity to block the rise in blood pressure following the inira-
vepous  injection of epineplirine ard norepinepbrine in the
iceesthetized rat. Blood pressure was measured from the carotid
avtery by means of « mercury Condon nanolieter aidl recorded nn
¢ kviwogroplh, Drags were adntinistered through a cannulic in
the jngular vein.

Action on the CNS.--Mule albino mice (20-25 g) in groaps ol
five were iidected subeatapeously with the compounds at doses
which ranged front ineffective to roxice dosex. The animals were
thea obzerved for depression of sponiwneons moveinent, loss of
nexcle 1ope, and hewd drop.

Results and Discussion

Pharmacology.— The epinephrine-protection test was
found to be a useful screening procedure for selecting
potential adrenolytie compounds.  However, it has
been reported that oral doses of 50 mg kg of 2-diethyvl-
aminomethyl-1,4-henzodioxane  (prosympal) and 2-
piperidinomethyl-1,4-benzodioxane (piperoxan) failed
to reditee the toxieity of epinephrine in mice.®

The compounds tested for adrenolytic activity by the

70y 12 R Loew aud C. Micetieh, J. Fharmacol. Ezpil. Therap., 98, 434
TR,
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TavLe 111
ANTAGONTSM OF THE PrEssor Irreer or FriNgranrize ayo
NOREPINEPHRINE ON THE [ae Broon Prussine

Mean ¢ raedn {rangey of (e oressor
e mee S DOIRE Thedn e Dyoom e

Dose, Lipivepbrine Nwrepinephrine
Na. me ke g (21 pg) i2—1 )
0 20 61 (47770 AN (B8

! 10 N4 (TO-92 4 (38-701
N 20 23 (10-40] 15 Cho--200
10 2.5 06 (92100 00 {80~ 100 s
1 10 ERNERES 45 (41 440«
14 20 68 (36-76 40 (2700
16 10 35 (42T 27 (2041

mouse protection test and for their effect on the NS
are listed in Table II. Those compounds possessing
adrenolytic acuvity had little or no effect on the ner-
vous system at mnontoxie doses. Compounds 2, 3,
11, 12, and 15 depressed the CNS without toxie side
effects at the doses studied. Tt iz of interest to note
that with the exeeption of 15 none of these compounds
showed adrenolytic properties in the mouse protection
test at doses up to 100 mg, kg.

The subcutaneous injection of 25 mg/kg of 17 into
mice resulted in hyperactivity, convulsions, nud death
at 50-100 mg ke, This wuas an unusual effect as
the related compounds 3 and 15 depressed the nervous
systenl.

Meldrum and Bhargnva' studied the effeet of 17 on
the EIEG of the conscious rabbit and found that 5 mg
kg v gave motor and electrocortieal =eizures.  The
injection of 10 mg kg provoked clonie and tonie con-
vulsions which terminated in death of the animal.

Compounds 6, 7, 10, 13, and 14 which weve effective
against epinephrine toxicity in doses of not more than
10 mg/kg were {urther investigated for epinephrine
blockade in the nnesthetized rat.

Table T shows that all the compounds tested were
able 1o antagonize the pressor cffeet of epinephrine and
norepinephrine,  The most potent members of the
series were 10 and 7. .\ preliminary note on the plu-
macology of these two compounds has been pubhished.

Structure-Activity Relationships.—-Tt can be <cen
from Table IT that the pharmacological properties ol
the series are dependent on the nature of R and the
number of CHa groups attached to the terminal group.

Compound~ in which R ix alkoxy and » = 2 (1-3) or
12 i1 which « = 3, were characterized by thenr depres-
sant effect on the CNS at nontoxic doses. The effeet
on the CNS remained unaltered if the alkoxy group was

replaced by henzyloxy ox in analogs 110 whieh v = 2

and 15 in which # = 3:if v = 4 axin 17 the compoimnd
behaved as o convulsant.  The evidence snggests that
the convulsant or depressant properties may be deter-
mined by the number of methylene groups and the na-
ture of the terminal group R

Substitution of alkoxy or bhenzyloxy by a phenoxy
terminal group gave compounds posgessing adrenolytic
properties (Table 1T} The unsubstituted phenoxy

10y B8 AMddrap and Vo K Bhartwvo, Loleco., do Newcopharsenenl. . 7,
253 (1968).

(11) H. Fendon, 1. N. Green, M. Stmpero, ond C. Wilson, Nature, 208, 725
(1965).
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analog 4 (n = 2) was less potent than 13 (n = 3) and
16 (n = 4) in protecting mice against the lethal effect of
epinephrine,

Monosubstitution in the ortho position of the terminal
phenoxy nucleus with CH; (5) did not result in increased
potency. Compounds in which the CH; was replaced
by 0-CH;0 (7) and m~-CH;0 (8) were more effective in
the mouse protection test, but 8 was less potent in an-
tagonizing the pressor response of epinephrine and nor-
epinephrine in the anesthetized rat than 7 (Table III).
The least active of the monosubstituted phenoxy series
was 9 with p-CH;0. In all these compounds n = 2.

Disubstitution with o-CH; (6) or o-CH,O (10, 14)
gave compounds of increased potency. In the mouse
protection test the 2,6-dimethoxy derivative (10, n =
2) was 30 times more potent than the corresponding di-
methyl analog 6 (n = 2) and five times more po-
tent than the 2,6-dimethoxy compound 14 (n = 3).

As a result of this preliminary investigation the hypo-
tensive compound 10 [2-(2,6-dimethoxyphenoxy)ethyl-
aminomethyl-1,4-benzodioxane] and the CNS depres-
sant 2 [2-(3,6-dioxaheptyl)aminomethyl-1,4-benzodiox-
ane|] were selected for further study and the results will
be published later.

Acknowledgments.—The authors wish to thank Mr,
P. M. Evans and Mr. N. J. Williams for technical
assistaice.

The Synthesis of 3,113,17a-Trihydroxy-19-
norpregna-1,3,5(10)-trien-20-one

JouxN S. BaraX axDp Doxxa D, LANGFORD

Division of Chemical Research, G. D. Searle & Co.,
Chicago, 1ilinois 60680

Received September 3, 1968

In order to examine the hormonal properties of some
3,20-bisoxygenated 19-norpregna-1,3,5(10)-trienes, the
synthesis of 3,118,17a-trihydroxy-19-norpregna-1,3,5-
(10)-trien-20-one (3¢) was undertaken. This sub-
stance, previously available only by microbiological
fermentation,! was prepared in a synthesis beginning
with the diacetate la, obtained by hydrogenation of the
readily available 118-hydroxy-17a-ethynylestradiol.?
The hydrogenated product 1b was dehydrated with
SOCI; and pyridine to 2 and then oxidized with OsOy in
pyridine® to the diol 3a (Scheme I). Oxidation of the
diol 3a with CrQO; in the presence of MnCly* gave the
ketone 3b which was hydrolvzed to 3¢c. The ORD curve
of 3¢, which exhibits a positive Cotton effect, establishes
the 178 configuration of the acetyl group.

Biology.—The pregnatriene 3¢ exhibited antiinflam-
matory activity in the cotton granuloma assay® at 25
mg when administered by injection and no activity at
5 mg when administered orally. When tested for its
estrogenic activity by injection using estrone as a

(1) H. L. Herzog, U. S. Patent 2,928,850 (1960).

(2) J. 8. Baran, J. Med. Chem., 10, 1188 (1967).

(3) J. 8. Baran, J. Org. Chem., 26, 257 (1960).

(4) B. H. Walker, tbid., 32, 1098 (1967).

(5) L. D. Hershberger and D. W. Callioun, Endocrinology, 60, 153 (1957).
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ScuEME 1

la, R=C=CH 2
b, R = C3H5

3a, R=Ac¢; X=0H, H
b, R=Ac; X=0
o R=H;X=0

standard in the mouse uterine-growth assay,® it was
active at 0.1 mg and, when tested for antiandrogenic
activity” at 5 mg by injection, the substance exhibited
no activity.

Experimental Section?

3,113-Diacetoxy-17x-ethynylestra-1,3,5(10)-trien-175-0l (1a).
—When 2.2 g of 118-hydroxyethynylestradiol? was acylated with
Ac,0O and pyridine for 24 hr at 25°, 2.0 g of crude la was ob-
tained. Crystallization of the crude product from Et,O gave an
analytical sample, mp 160-163° [«]®Dp —9° (CHCL). Andl.
(CosHo50:) C, H.

3,11 5-Diacetoxy-17 «-ethylestra-1,3,5(10)-trien-173-0l (1b).—
When 15.5 g of 1a was hydrogenated in 250 ml of EtOAc in the
presence 1.5 g of 59, Pd-C at atmospheric pressure, 16 g of crude
1b was obtained. Crystallization of the crude product (Me,CO)
and hexane gave an analytical sample, mp 195-196°, [ajv
—+—53,")° (CHClg) Anal. (C‘angon) C, H.

3,113-Diacetoxy-19-norpregna-1,3,5(10),17(20)-tetraene (2).—
A solution of 15.3 g of 1b in 120 ml of pyridine was added drop-
wise, with stirring over 30 min, to a solution of 8.6 g of S0Cl,
in 75 ml of pyridine maintained at —15°.  The solution was al-
lowed to come to 20°, then cooled to 0°, diluted with 5 ml of EtOH
and 2.2 |. of CHCl;, and stirred. The CHCl; solution was washed
with three 300-ml portions of H.O and 300 ml of aqueous NaHCO;,
dried (MgS0,), and distilled to dryness. Since some hydrolysis
at the C-3 acetate occurred, the crude produet was dissolved in 30
ml of pyridine and 15 ml of Ac,0. After 30 min ice and H,O were
added to the solution. Trituration at 0° yielded a crystalline
material which was collected by filtration. The crude product,
mp 118-123°, weighed 12.3 g. Crystallization of the crude
product from CH.Cl, and MeOH gave an analytical sample: mp
147-150°; nmr maxima at 54 (C-13 methyl), 89 aud 96 (C-20
methyl), and 303 (multiplet, C-20 H) c¢ps; [a]®Dp +34° (CHCL).
Anal. (Cqu3004> C, H.
3,113-Diacetoxy-17 o-hydroxy-19-norpregna-1,3,5(10)-trien-
20-one.—A solution of 12.6 g of crade 2 in 75 ml of pyridine was
mixed with a solution of 8.4 g of 0s0; in 50 ml of pyridine and
allowed to stand for 18 hr.  To the solution was then added with

(6) R. A, Edgren, Proc. Soc. Ezpil. Biol. Med., 92, 569 (1956).

(7) F. J. Saunders, E. F. Nutting, R. E. Counsell, and P. D. Klimstra,
ibid., 118, 637 (1963).

(8) The authors wish to thank Dr. R. T. Dillon and staff for the analyses,
spectia, and rotations, and Mr. R. Dalim and staff for the chromatography
reported. The nmr spectra were determined in CDCl: on a Varian Molel
A-60 spectrometer at 60 Mc with Me®ias an internal standard, The meltinz
points are corrected.



