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: COMPLETE SPECIFICATION o
" 1%-Ethyl- and 17=-Ethynyl-18-Homo-19-Nortestosterones

1, HErcHEL SMITH, of 500 Chestnut Lane, Wayne, Delaware County, Pennsyl—
vania, Umted States of America, of British nationality, do hereby declare the invention
for which I pray that a patent may be granted to me and the method by which it is to -
- be performed, to be particularly described in and by the following statement : — :
5 This invention relates to steroid ketoncs having a 13-ethyl group, and to pharma- - 5
ceutical preparations containing them.
The steroid ketones of this invention are two specific compounds that are mem-
bers of the class of steroid ketones described and claimed in Patent Specification
37618/61 (Serial No. 1041279). The compounds concerned are 17q-ethyl-18-homo-19-

10 °  nortestosterone and 17« - ethynyl -18 - homo 19 - nortestosterone, which have the_ 10
. structures S
CHs CHs s CmCH
OH 1-0H
and u
. _ HH
O o
respectwely -
These substances, which have the 9a,8,8,l4a,13,3,17ﬁ-0H 17« -ethyl or -ethynyl - -
1§  configuration, can be prepared by the process described and claimed in Specification 15

37618/61 (Serial No. 1041279) and in the product of their total synthesis which has
not included a suitable resolution stage will be present in equimolecular mixture or
racemate form with the corresponding 13« enantiomers. The racemates are designated
as (1) - 138 - compounds using the Horeau-Reichstein Convention approved by Fieser
2 and Fieser, Steroids (1959), at page 336, in which the enantiomer of 138 configuration = 20
_— - is considered as the d-form and its antipode the enantiomer of 13« configuration is -
S A designated the I-138 form, so that the racemate is the dl-138, or (+)-138 compound.
: - This invention is not concerned with the 13« antipodes and where in this specification -
. -~ - 8 designation is used indicating a 138 compound, either inherently, as in the names of
-~ 25_. - the compounds given above, or expressly, as in the above structures, without any 25
." symbol indicating a state of resolution, there is meant the compound itself without '
reference to its state of resolution, and excluding the resolved 13« enantiomer.
(2=)-17a-Ethyl-18-homo-19-nortestosterone has a melting point of 144—5°C. and .
'(+)-17a-eﬂ1ynyl—l8-homo-l9-nortestosterone has one of 203—6°C, in the purified =~ - e

30 state. Typical methods for their preparation are as follows, but others are also descnbed 3
in Spemﬁeatlon 37618/61 (Serial No. 1041279). . T
Preparation of 17a-ethyl-18-homo-19-nortestosterone _ e
(+)-17a-Ethyl-l8-homo-oestr-5(10)-en-l7.8-ol-3-one (12.2 g.) was stirred with -
a solution of methanol (442 cc.), watér*(22 cc.) uitd concentrated hydrochloric acid (30 T
35  cc.) 4nd the mixture allowed to stand at room .temperature for 2 hours. The product ~ 35 4

was precipitated by the addition of water and the reacnon mixture extmcmed with ether,
[Pm:c 4s.6d. ] .
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EXA-LE 7 ‘A tablet for use as a progestatlonal agent is.
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357 methanol (36 cc.) was added water (1.6 cc.) and concemtobtstydrochloric acid (24 ¢cc.). = An :
or al suspen5| on fAdfer yanding gt rgorp tesrperatuget foro) hgurscetfien wasj addedy ang ahee«!#sf!sé apdy Exanpl.e

i ield
3, Bt “gf Lﬁﬁhﬁf’?&! Tbsmﬁ‘if‘ﬂ §§] £ A ‘fé ( 5 40 )
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40 -

p ' rr]-et h -19- P tostesone (.11, 8, m.p. 203—6°: infrared absorption:

frystal g h way recrystallised from ethyl acetate, yielding (<)-17e-
| Z}#]
fm-

] -Et h N8LhdnRS19QfH@oRtErne is a highly potent anabslic agefl @H Bigh
8 ynyl -1 8- hormadtBeestmgtmstcmstyetom amdrogemc activity, no app#cxabTme;stmmna;tmtyof t he

st -.;. oi d ket one oth‘E% iF lipidneopgentestien g properties, and 5
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@ te 0| d

45 k) rop armaceut 1 cal repar I on CO I’I SI ng

A Anabolic and androgenic activity
ptable Car rier. The anabolic (myotrophic activity of (=)-17«-ethyl-18-homo-19-nortestosterone
and, for comparison, of (+)-17«-ethyl-19-nortestosterone (a commercial anabolic agent) :
25 have been investigated using ‘the test of Hershberger et al., Proc.Soc.Exp.Biol.Med., 25
v 1953, 82, 175, in which weanling rats of 45—50 g. body weight are castrated and L
- treated daxly for seven days, On the eighth day the rats are sacrificed, the levator ani
muscles removed and weighed, the increase in weight being taken as a measure of
anabolic activity. A dose-response curve was calculated from a series of tests using the
. 30 method of least-squares, the line obtained plotted on a graph and the dose of com-) 30
i pound required to produce a doubling of muscle weight was estimated graphically. In
: : this way potency relative to that of a standard anabolic material, testosterone pro-
pionate, was determined, relative potency being defined as one hundred times the dose
of testosterone propionate required to produce doubling of weight, divided by the dose R
3%  of the compound under test required to do the same. Simultaneously with the deter- 35 -
: mination of anabolic potency in the Hershberger tests, the androgenicity of the com- = . .-
~ pound was measured by growth of the ventral prostate gland. A dose-response curve .
was calculated as before and potencies relative to testosterone propionate determined.” -
From the anabolic and androgenic potencies obtained, the ratio of anabolic to andro- ;-
40 genic activities was calculated. . .40
_ On this basis the anabolic and androgenic potenices, and anabollc/androgemc
ratios of (==)-17a-ethyl-18-liomo-19-nortestosterone and (4 )-17a«-ethyl-19-nortesto-
sterone determined were as follows:

Anabblic Androgenic

: potency potency Ratio
-~ (+)-19-Nortestosterone 1 60 4 15
g .
(+)-l7a-Ethyl-19-nortestosterone ~ 85 12 7
(:};)—l7oc-Ethyl-18-homo-l9-nort¢stosterone 340 17 20
45 The anabolic and androgemc potencxes of the active (+)-enannomers in the racemates- 45 -

are of course correspondingly higher. 19-Nortestosterone is orally inactive, while (+)-
17a-ethyl-18-homo-19-nortestosterone is 109, as potent orally as it is parenterally. .
In estimating anabolic and androgemc potencies it is in practice found that the

" . .

Mqne of daim2 or Claim4 in association with a pharrraceutlcally-
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L

45 The injection of groups of adult male rats daily for 9 days with doses of 100, 300

defined as the possible percentage increase (%) of legh

muscles at non-andro-
15 genic doses of the compounds. :

VP LA W 9

Testosterone propionate _ 3.5 155 <33 |
(4)-19-Nortestosterong 83 33 48 45.5
(+)-17a-Ethy1-19-nmémsmm- | 17 8.6 22 28
(:!:)-l7o'c-Ethyl-18;homo-19-nortmtosterone 20 7.7 48 46

Further- tests on the effect of ()-17a-ethyl-18-homo-19-nortestosterone on the

growth of seminal vesicles of male rats showed it had about 15% of the androgenic

activity of testosterone propionate measured in this way.

| 20 Oestrogen-antagonist activity -

The oestrogen-antagonistic potency of a compound can be measured by the mouse
vaginal smear test of Edgren, Proc.Soc.Exp.Biol.Med., 1960, 105, 252, in which test

material is mixed with a total dose of 2 pg. of oestrone and the mixture administered -
in four equal daily injections. The potency is measured in terms of the activity of pro-

25 ge;;etone.' Results of this test using various compounds are given in the following
table. . .
Progesterone  ° : 100
. {+)-19-Nortestosterone 200
(+)-17a-Ethyl-19-nortestosterone _ 2100
30 (+)-17a-Ethynyl-19-nortestosterone 910
S . =+ )-17e-Ethyl-18-homo-19-nortestosterone 3160

: E-i)-lh—E’ﬂlynyl-l 8-homo-19-nortestosterone ‘5370
Progestational activity

™ . Measurement of pregestational activity by the Clauberg method of Elton and

35 Edgren, Endocrinology, 1958, 63, 464, has given the following.results:

- Progesterone _ 100

' " (+)-17a-Ethyl-19-nortestosterone 750
(+)-17a-Ethynyl-19-nortestosterone - ' 10
=)-17e-Ethyl-18-homo-19-nortestosterone 500

40 " (==)-17a-Ethynyl-18-homo-19-nortestosterone 100

Moreover it has been found that the (<-)-17a-ethynyl-18-homo-19-nortestosterone will
?alght?m pregnancy in spayed rats, while (+)-17a-ethynyl-19-nortestosterone will not
o this. :

i} Hypachalesterolendc activity

and 1000 pg. of ()-17afethyl-18-homo-19-nortestosterone, followed by blood analysis
on the tenth day showed cholesterol blood levels of 44, 39.6 and 42 mg.%, rcprcsené:lg

e
~
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pr ogest ati onal
usinge)olZleorr]l .

An oral suspension for use as a
Is prepared as in Exanple 3

agent but

-) as the active

i ngr edi ent I nst ead of the correspond| ng 17[err]-et hyl
corrpound 0 ‘WHAT | CLAIMIS: - 1.
17[ egtr] - Eth | or 17[err]-ethynyl-18-hono-19- nortestosterone
2. 17[err] t hyl - 18- honp- 19- nort est ost er one, 3
17[ err] - Et hynyl - 18- homo- 19- nor t est ost er onb% 280 4 The racennfe
of ° S g\r/ i d K&To n os18<§n o(t}aﬁf AUBE abd fina &Erfulan@g%\ﬂ E&nﬁa@d’ ing into tablets such
45 5.* The ofstt:ﬁrdm et one of daim3 and its .
13[err] ena 'It I oner. Mﬁmatwely the tablet is prepared by d:ssolvmg e staro “"g ;b #"’ﬁﬁ?g‘l
prédparat|onj risit sq!r 3’&“& ag{osg@;l fum Si 1cate e{ﬂgl;mrch V?;;t(l’! ti;:tl:‘,powderthlilng;I ai rrg
4 P_ assdci at | on w tﬁm% e t géaq%ﬁn 184 starch, the mixture .
A phar maceutical prejgajes ,{amtapmprgrﬁmagd h,eths'rsteerrne dddeetammmeccbmﬁs:aom@l or
Cla@gmb5 4n associati mmm:htauapwdrm@mqusﬁylsaéetepﬂabl e carrier. S
50ve ~ 8. | A pharnmaceutical preparation L@y ially as described herein
and ShO Wi th 0 A capsule for use as an oral " eed}&ﬁ chiftaid{13h &B@sﬂﬁmﬁﬁﬂmes 110
to, $ the following ingredients: H. HARGREAVES
Chz¢tered Patent Agents, N vl 18- hoaso-15 st mg. John
Weth & Brofher Linited, % )-117$ 4ed silica Tubric ;‘:"mﬂ crone Hung er.conbe Lane
L i denhead, ! vided silica lubrica L ¢ .
Soi? h, Tapl ow, R4l denhea @fa Qtearate powder sLeam ngton 15
Spﬁ; Printed for Her MajestyPewdstedicornmercly Of fice, by the Coulder Press
(Legm ngton) Ltd.- 1966. Publ LemseipawlerThe Patent OFfice, 25 Sbht hanpton
Bu;li di n%é London, W%Z from whi ch
co : es My be obtai ned.
e This is prepared by mixing the powder ingredients in the correct proportions and
'rs 20 . filling it into hard gelatine capsules such that each capsule contains 5 mpg. of active
in,' ' ingredient. .
w 25 "~ EXAMPLE 3
he s An anabolic agent suspension for oral use consists of the following ingredients per
cc.: .
A 2 25
ts, (*=)-17a-Ethyl-18- homo-19-nortestosterone 5.0
.- 30 Magnesium aluminium silicate (thickening agent) 37.5
n- - Carboxymethyl cellulose of low viscosity , 37.5
u- _ Polyoxyethylene sorbitan monolaurate 50.0
o s 30 Glycerol - 2500 30
or - Sucrose 2000.0
m 35 Methyl p-hydroxybenzoate - 5.0
is— . Propyl p-hydroxybenzoate 1.0
T Flavour and distilled water 9.
?:1 ' 35 The finely dmded stetoxd is stirred into a vehicle prepared by mixing the other 35
N 40 ingredients in correct proportion with water, and the final volume is adjusted so that
sg : each cc. contains 1 mg. of steroxd
:)i; : ' ExamrLE 4 -
e S . An anabolic agent suspensmn for parenteral use consists of the following mgredxents
' 45 40 . per cc: 40
a ' (==)-17a-Ethyl-18-homo-19-nortestosterone 0.0005
Benzyl alcohol 0.01
Sodium chloride 0.09
45 - Sodium carboxymethyl cellulose . 0.005 45
Polyoxyethylene sorbitan mono-oleate 0.004
15 - 50 - Water for injection _ qs.
. - - The benzyl alcohol; sodium chloride, sodium carboxymethyl cellulose and poly-
oxyethylene sorbitan mono—oleate are mixed with water for injection and the mixture
50 sterilised by autoclaving. The sterile steroid in finely divided form is then ‘mixed with 50
55 ' the vehicle in such quanttty that each cc. contains 0.5 mg. of it.
| EXAMPLE 5
Pediatric dmps for 'use as an anabolic agent consist of the following ingredients -
per drop (0.05 cc.): - .
55 mg. 55
S &*—)—lh—l!thyl—ls-homo l9-nortestosterone 0.500
’e‘f 60 agnesmm aluminium silicate (thickening agent) 0.375
- ‘
3
q

‘20-.



15

20 25 m x-
1’041,280
-mg.
Polyoxyethylene sorbitan monolaurate - 0.500
Disodium phosphate heptahydrate 0.375
Citric acid monohydrate - 0.060 .
5 Glycerol 1.250
Methyl p-hydroxybenzoate 0.025
“""Propyl p-hydroxybenzoate - 0.005
Butyl p-hydroxybenzoate : 0.020
- Distilled water 0.015
10 Sodium saccharin 0.013
' Sorbitol and flavour - qs
A vehicle is prepared by mixing together all the ingredients except the steroid: the
finely divided steroid is then added, and the volume adjusted with sorbitol so that each
0.05 cc. contains 0.5 mg -steroid. .
15 EXAMPLE 6 -
A long-acting anabolic agent tablet consists of the following ingredients:
mg.
(==)-17a-Ethyl-18-homo-19-nortestosterone - 5
* Water-insoluble acid carboxy vinyl polymer of '
20 acrylic acid copolymerised with 0.75—2% of
polyallyl sucrose 150
Magnesium stearate powder 2
Lactose q.s.
200
25 The steroid is compounded with the lactose and carboxy vinyl polymer and com- .
pressed into slugs: the composition is then granulated, the stearate added, and the mxx-
ture compressed into tablets such that each contains 5 mg. of steroid.
) EXAMPLE 7 :
o A tablet for use as a progestational agent is prepared as in Example 1, but using
30 (=£)-17a-ethynyl-18-homo-19-nortestosterone (5 mg.) as the active ingredient instead
of the corersponding 17e-ethyl compound.
ExAmPLE 8
A capsule for use as a progestational agent is prepared as in Example 2, but using
. ()-17a-ethynyl-18-homo-19-nortestosterone (5 mg.) as the active mgredlent i
35 of the corresponding 17a-ethyl compound.
) ExAMPLE 9
An oral suspension for use as a progestational agent is prepared as in Example 3,
but using (=)-17a-ethynyl-18-homo-19-nortestosterone (5 mg.) as the active ingredient
mstead of the corresponding 17«-ethyl compound.
40 WHAT I CLAIM 1IS:—
1. 17a~Ethyl or l7a-ethynyl-18-homo- 9-nortestosterone,
2. 170-Ethyl-18-homo-19-nortestosterone.
3. 17q-Ethynyl-18-homo-19-nortestosterone.
- 4. The racemate of the steroid ketone of Claim 2 and its 13« enantiomer.
45 5. The racemate of the steroid ketone of Claim 3 and its 13« enantiomer.
6. A pharmaceutical preparation comprising the steroid ketone of Claim 2 or
Claim 4 in association with a pharmaceuucally acceptable carrier. '
7. A pharmaceutical preparation comprising the steroid ketone of Claim 3 or
Claim 5 in association with a pharmaceutically acceptable carrier.
50 8. A pharmaceutical preparation substantially as descrlbed herein and shown wnth

" reference to any one of Examples 1 to 9.
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Leamington Spa: Prmted for Her Majesty’s Stationery Office, by the Courier Press
(Leamington) Ltd.—-1966. Published by The Patent Office, 25 Southampton Buildings,
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24t h Novenber
1,041,280
; . : -mg.
Polyoxyethylene sorbitan monolaurate ) 0.500
Disodium phosphate heptahydrate . 0.375
Citric acid monchydrate 0.060 .
.5 Glycerol' : 1.250
Methyl p-hydroxybenzoate 0.025 -
Propyl p-hydroxybenzoate 0.005
Butyl p-hydroxybenzoate : 0.020
- Distilled water : 0.015
‘10 _ Sodium saccharin 0.013
' Sorbitol and flavour - qs.
A vehicle is prepared by mixing together all the ingredients except the steroid: the
finely divided steroid is then added, and the volume adjusted with sorbitol so that each
0.05 cc. contains 0.5 mg. stermd
15 ’ EXAMPLE 6
A long-acting anabolic-agent tablet consists of the following ingredients:
mg.
(+)-17a-Ethyl-18-homo-19-nortestosterone 5
" Water-inisoluble acid carboxy vinyl polymer of o0
20 acrylic acid copolymerised with 0.75—2%, of
polyallyl sucrose 150
Magnesitim stearate powder ' 2
Lactose q.s.
200 .

25 . The steroxd is oompounded with the lactose and carboxy vinyl polymer and com- -
pressed into slugs: the composition is then granulated, the stearate added, and the mlx-
ture compressed into tablets such that each contains 5 mg. of steroid.

S ) ExaMPLE 7
: _ A tablet for use as a progestational agent is prepared as in Example 1, but using
30 (=)-17-ethynyl-18-homo-19-nortestosterone (5 mg.) as the active mgredlent instead
. of the corerspondmg 17a-ethyl compound.
EXAMPLB 8 '
. - A capsule for use as a progestational agent is prepared as in Example 2, but using
* (2=)-17a-ethynyl-18-homo-19-nortestosterone (5 mg.) as the active 1ngred1ent mstead
of the corresponding 17a-ethyl compound.
ExAMPLE 9
S An oral suspension for use as a progestational agent is prepared as in Example 3,
. ~ . but using (F)-17a-ethynyl-18-homo-19-nortestosterone (5 mg.) as the active mgtedlent ,
- instead of the corresponding 17«-ethyl compound.
. 40 - WHAT I CLAIM IS:~— '
S 1. 17a~Ethyl or 17a-ethynyl-18-homo-19-nortestostetone
: 2. 17a-Ethyl-18-homo-19-nortestosterone.,
o 3. .17a-Ethynyl-18-homo-19-nortestosterone.
T . 4. The racemate of the steroid ketone of Claim 2 and its 13« enantiomer.
45 5. The racemate of the steroid ketone of Claim 3 and its 13« enantiomer. .
S e 6. A pharmaceutical preparation comprising the steroid ketone of Claim 2 or
SR -Claim 4 in association with a pharmaceutically acceptable carrier. '
7. A pharmaceyticil preparation comprising the steroid ketone of Claim 3 or
Claim 5 in association with a pharmaceutically acceptable carrier.
8. A pharmaceutical preparation substantially as described herein and shown w1th




