1,041, 279 5 3,17 - dione 17 -
et hyl ene ket aI s and 18- 13-position in general show | ess potency, but

honol og 251 OST eI ONES —admgasoithe Tl URUBrdd06 -
£ T T T CTIL . DD ' 1,010, 053 and “tion of o
actrvrtles d|fferent fromthat shown by 1, 010 054, ot i ey e et
the: .orrespondrng 13- et hyl conpounds. The

Oy do cutoral synehests HuEL Fﬁ??ﬁﬁédﬁ%ﬁﬂgﬁt%ﬁ@%?ﬂr
i n-w7mEE Ky e .’
| nveri o 0 *basi o of BATENT SPECTECAREION Sec < (ne

13[err confi g tion, e presQotprAwWRMGS - S therefore i rrp ﬂl '279

for. it extends pde e &5 ol ec t
with the poSsr&Q i e 8 -'.‘- nﬁ”‘ﬁ‘”ﬂar{gpghpngI@Gﬁ wd o CHEL| §MITH
correspondl n_g S ae Dﬂn0fﬂmcm%m@6mr%8v€?ﬂqout causing
) | RspirmloeBatekove, 198he racerrat es mmara/u
Jl d S '
/ dogﬁgrggjé-m@"%ﬁsnﬂ %@nﬂ “steroi d was
=1 F@r'wtbnvent I on approved by -
Sis particularfy true so far as

Fi eser’,. St er'o'l d@%mwwmpa%Uw 4Ch 4GB 404) anabolic properties, and
a separ atlon ' @ht. OL.:=C 07 ¢169/10 15 'the enanti orrer of 13[err] confrguratlon

i s.con: " anabolic and androgenrc act
si dered- as-the d-form and its anti p§§¥$ﬁ§g§%ﬁ lgg t‘] as anabol ic activi ty
i s known. t 0:ibe + enaht ARy [ReYgne€Sonfi guration is
desi gnat edicl osel y l;immmle IStvumpochoe \Gheebi Bdne, U }:gehrramms and multiple (double, triplet e

desi gnat ed |
as [err] 1

1- 13[ err] f.__dr m: so Pgnng;{lp@ma, co-ordmate) bonds Examalﬂs of] Sfitehle jub- -
or [er r]-13ferr] c% °'°?f ek m@aqﬂ:ﬁ gd: 3@5 y
20" ' i's: not. jgoncesn clNItph!ytl :ﬁrn{al' ba hBPRe Sstil] \ch sub have as alkyl, 4o
(nyot r ophi- c} acti. wnteyant_lfth«smcrhnd by which it is to be per- allmm bﬁalkynyltdnm@s B@ﬁﬁd ofi theatul

a designatiign is u ‘Q-ﬁ',';ouow A mcﬁ'qffpbffﬁ?fé "?)F“dt'ﬁe ‘Nirﬁ‘fmﬁ fhe sybstituents.

i ndi'cati ng i@ 13[ er Mok s *"L’“'S‘ﬁée’berterr.@heroﬁat | ol f[‘ﬁmﬁh@

t est ‘Of Her‘$ hberlgeli'elﬁé:d to l9-nortcstostcrone and havih§ dnn alky 17 r&up B! can, G’Bﬂ Aiple, be 4 ethyl,

.1<

hono -~ 19.% énor - %‘ ei:mfsd@n;f% agodt theNBebmpyngsngOPYBf&-buty%t; isobutyl gm%lg)
t est ost eran gﬁ"g%# Ples7 AR l

I )
rats: Of 45 50 ¢ st d ketones of lan gﬁ ndél%mﬁﬁa \‘\@% ’5§Up
Rl is- t arla Ch!!s:t ofathe dtreanale () eat ed dai ty foﬁfrotﬁﬁ\/teﬂ carbon atoms are thus partlcu- 50
shown in. thfe [err]-position, or as iin "18,19 - 145!Ysﬁmtablﬂa s. .On_the ei
day t he . ratS are sacrificed, 80" :

0 nds iy 15 an
13[ err]- . n‘ propyltesto- t he Re’for ani wéﬁﬁ&%ﬁ%-m %E%)m% ifg '
sterone", vr;rthout any syrrbol ' of<iOty a  t he anndiybagsy, | cthyuyd | og rggmp 55
t aken as anmeasur e . state of rsq é‘!ctff'mmbrndswﬁélrlem"@ﬂmantthe
the com -6f anabol i A dose- r esponsd€%e was 30
pound |tsel’f wi t hout r fMee” to its state of wal-cethatem I hdd - Gests €r(BOF
of tests.uging the resol ution, emdl78xel-ddiony t he resol ved
13a - net hod of Ieast(l)*squar es, the line obtained 1% SE"‘Y“YI‘Is'm‘“" oestr - 5(10)- 60
enant I-Onmer;3 ~ wherein R is an alkyl group of at least 2 Pl @ elal 1§- .5&!?11%% Gafl - 15p0)-

dose of- com)ound carbon atoms, R* is an unsubstitoe dmm;ou den 01'17/51 hils- 3 nvant 1 on are

e 10 BT SRR e e e

gr aphi caf I y In t hil&nyl&y alkynyl group, and-ringlA &iﬁﬁ ns OF Elen\L £33 oéé!)()' (ﬁsui-

hor none. pet ency r t‘dwlemebrmé tdntvaatmgﬁt the Sspositichar d lamabhthryb- 18 _ nor - 138 - - propyl--
properties; or %e =i P°'c’[§ el rf???e&i’@%?’br r|5(51 ), *tnesk76 toér 3ryeone

i erther in t ~position (o~ on 8‘?;“ {E e - 70
pr opi.ona tdra ketones) or in the 5,10- smm? g él@ q)y .
conpounds:; 'r f or mmdnsama cd tketoiRs)DOt ency e| ng.d

- 17 - (1-
exanpl e’ th:p corr eSé)@McLaw titutgd Qfkyl) lkehybm Qlkynyhundrmbyh!l)l!Ba' 4 ﬁéO)d-no%y:le- o18 - E:l-

3 th t 1 h
testost er e pr 5 subst tuted alkg;leE &sli:n 1 or a updﬂr eOVﬁ ?Iﬁe B&I@Q?l g’r ti
ti

are pi ona. e requihe tﬂéy oestr 5(10) er - 17;8

exhi bi t'ed?on oraI ladtmmms%rrad;xp(}::m .thel tm hglvbam qum it

conpound: d de ’ in medicinal chemigyy %dx hat stafo eral these ster0| daI

hor - test% requy eﬁ%@,'@ﬁ“ﬁﬂg g%&'& ;Sﬁﬁ’w ousll %!?P = homg - }3renortesto- 80
| f1erent, V\nththemd'etermnatlon of -

propertles are sup or %‘p] or
anabol i ¢ ‘@ptency i from those of the correspondr ng
conpounds? ‘1 t he Hershberger tests the androgeni ci'ty of the :

havi ng a- 43- met hyl group, and t he difference nmaterials.was rreasured by
growt h- o_f-"' he _ 4;5 of these propertres fromthose of the

T b S o - ~ ~




50 honol ogati on with one additional
at the 18-position (giving a 13-ethyl
and andro-enlc 105

me t of the valuabte propertles of the corres-
|n Iudlng (+)-17[err]- '

ounds.

fom

~Conpounds of
55: the invention with n-propyl
2 105

et hyl - 19-

or n-but

110 6

nortestosterone (a connerC|aI

1,041,279

carbon atom was cal cul at ed.
group)

various materials,

pondi ng 13-nethy|
anabol i ¢ agent)
determ ned were as

yl at the

95
Cn this basis the anabolic
«H«retentlon and

1, 041
Anab
potenqy
19¥hbrtes
17]
851
18-
10

79_

10

| egat or

19}hbrtes?%-
Asterone is amﬂWk

exarrpbye @ isﬂth
- 17a -

| 'evel 1&F9e %t

b tos
fit is pareggy %‘%ff T s b pusve
te{ally ihe r Rk abolic pd?encyhﬁmﬁmmmnﬁekﬂﬁﬂb ﬁmmhhgmhevﬁtor ani

(b) all

ost ersts
err] bstﬂt

Horo; 17z rretnh

- et hylls,M‘

11" 17[?”&5"5‘""%&

@nantioners

18 - Homo. -
A dfeREeNi C
170t Bifigtiy] - 18 - homo - lRaIanesto-

Wéﬂyll'g‘%oi‘t”%%t 3 8PS

omo - 172 - (1 - propynyl) - 19-
Stostefone
18 - Homo

rtestoster
Homo - 19 nor - 17u n - propfi!
tdrone

m;tng; }Biper-rrilﬂh!l rwby -

0

17a' - vinyl' - 19 - nortesto-

15n0r -

S are

0 BECTTHGE 62 3 Boptl o

esfosterone

110tives of a 3-ketone.

I“r 9 2.- g_lqt[wélylp I- 18y hgﬁscxltgn Hﬁg,& and ring B consists of

E)I- %@ andJ c'j’r omEQt

It is as $8,JISE€I Bisiat- (3&)— ak lpraggseVa-  plificd by enol cthcractnplv@u(ethers and :
ﬁg‘&t‘&ﬂmmer et he .

and ring B consists of a single ethylenic bond
terminating at the 5-position (so that it is jn
the 4,5-, the 5,6- of +the 5,10-position), the
comp, s are ones in which two hetero atoms
are attached to the carbon at

and are exemplified by 3- ketals, ﬂflﬁ'gn: ti% b6 hyh

and 3-hemithiokefaBy 1] representmg' eriva-
re the unsaturation

which terminat

oSk o
4-posmon) and LtEr.r tther-at the S-posmon,
the cthpipde bonds can be conjugated or un-

atcd and the pounds are those
only one hetero m attached to the

? H@?‘E‘c‘ngno%w g:f :h!

GOt SoPH

0 bup (for
1AL MﬁﬁSB-IS,ESS P Gishid -CIHB\/ € ni NtampieCi Methdd@ CHOHT, hﬁllhowgﬁc}:hoxy

oatmt [ ve,

19 -
r Ol7 - (2 - methallyl) - 136-

ebhynmmm&mm mhn -

whiJ e theODﬁ
n - propyl - 170~ groﬁ@

M&mmﬁi 131 ok

it S A

Q‘Qﬂ&ﬁgroup, an N—

cugve i I's at aldieBisd@ - 138 - n - buglo- 1'l§vepa!¢'ﬁ|t rt!tmlcetio!aspctadml tderived

the dose-

response curves. n‘¥
nmuscl e wei
testosterone

ani

50

-17a-

conpound has remar k-

FHYlespothe i nt er cept on},

etiyl - 18 - hosR proceltsgfor prQ@FxﬁgeaSJt&o?& E‘eﬁtﬂ@e af )‘ﬁlcal
4bol i c . t hast the invention, there is hydedsed

rogeni 85 ponding ampoendenf ghe strvictume@ ht a%-atkwﬁ ,5- and -3,5,10)-dicnes (e ers

!
5‘0“

_pot
e~¢abl e gives t

‘The @j@

- curve f
ﬁ”v at the ventral prostat

" where X is an acid-hydrolysable protected.
3-oxo group which is accompanied by an
ethylenic bond terminating at the 5-position,
with or without a second ethylenic bond
terminating at the 3-position.

Preferably either (a) X represents a divalent
organic radical linked to ring A by two oxygen
or sulphur atoms, or one oxygen and one
sulphur atom, and rings A and B have a single’
ethylenic bond terminating at the 5-position,
or (b) X represents a monovalent organic
radical linked to ring A by an oxygen or
sulphur atom, or one divalent or two mono- -

valent organic radicals linked to ring A by a

nitrogen atom, and rings A and B have two
ethylenic bonds, one of which terminates at
the 3-position, and the other at the 5-position.

Where the ungaturation present in ring A

I ntercept o

A not parallel wsfitiedy

g‘ﬁ lysign op fh5 i drpesn e B
¥

1 ST £

IRByidx i B1dRBa U@ ol

Kl

ﬁqlké}g'ctllt’xvfs and,- SﬂP

eth ic

R B i S e e otals.of
AT slios e e
aminp-BS(6%xdiengsl a(ﬂd rmttaar | eahmines

0 Parncularly
%rseﬂ? arggxcer‘l‘gi?;si’s proccsscs usmg as starting

materals 3-alkoxy-2,5(10)-diencs (for instance
the 3-methoxy compounds), 3,3-alkylencdioxy-
5- and -5(10)-enes (for instance the 3,3-
ethylenedioxy compounds) and 3-alkoxy-3,5(6)-
or 3,5(10)-dienes (for instance the 3-ethoxy
compounds.

The hydrolysis can be carried out by bring-
ing the starting. material into contact with an
actd and water at a suitable temperature.

Where the starting material contains an

55

1:

B6if Hhe 230 bRV | 65

11

1=

DMbﬁFbO|IC

l
l

,-.
s
H

o

I
g
i
!
i

11

‘g

138J3GtidAS add Fthdsd 1 5re exet)- | QMM ng

5

actlve:

nor py&rmhdyl 1grogp) rau alkyladedioyyegroup (fdne 80

amplsrfa cihulenedjogy e ise-or al | }
e e T

8y

rds of 18-

teﬁl‘ owt
estlnﬁbmngﬁeaﬂaMDBHcmmﬁhdmmmndndgenlc N

cmneg@s@uﬁﬂ t hat

100

105

110.

ethylenic bond in the 5,10-position, By- -

unsaturated ketones of the invention can be
obtained under conditions of mild acid hydro-
lysis, as with aqueous alcoholic oxalic acid at
30°C, and below: under more vigorous acid
conditions, as, with 6N aqueous hydrochloric
acid at 80°C, isomerisation to the of-

115

unsaturated ketones is facilitated and the pm- -

bhquevator

¥ mcltmef %”ﬁlﬁdﬂﬁtﬁhohs or e-
andorresOn atdhgroupt Xiewwe foctiadfounh dn :

!

[ ——

&e glveS'

10

100 -

35

50

55



pr opi onat e,
I's defined

1%ond 55 = °*
18s iﬂom) 17[

Lo

9 toles,
7 riya-
f

60 .
A4
rri- Et
1,279
Themnustancn
hdw& 17[ qr.
ﬂestoster
apmﬁrent
oestsr ddeni g
of 2dest rong, -
vettcies off
et @yl -
te’@tyo-ﬁ 17]
ane prd
Hyggcholest
Cer ogen- dn
i n'if@ctﬁ)on

?rogen

100 Terr]
# & sne
med by
2530n i.n° whi
matefrial is
refffeMntin
adflni stred| |
15tersf OUr eq
as: efonpar ed
of m;i Cco
usi’mg vario
compounds ate
de%?1tratej
ex i
tem&ﬁ to anf
10@y-. adva

2003~ anab
d%‘at i t

N

LD[err] of 430

1808

21@? nobegﬁ

an

?’Y—

"o-
;at 115
=id
ric

8-
0=

48
psterones
8. 6 duct recovkied2s the con;ted one;

b

B

o 179
hy! - 385 fieds Tk
j0 lysis with water is unnecessary,

um f ample
s ol i el
g materials

sﬁ“ﬂ
Rurther tests on the effect of-
netrotropic
but has grea!
nale rats sh

err]

5

of {serge
ar -t esb acbfdr

ch test:

(Ll

bal

and the above met hod of estinat-
as.the

40

45.5

nyot r ophi ¢ potential, which

20 ing potencies does not take this into

PS5 TISCl 65 At ﬂeﬁ*aﬂﬁrogenlc doses

- response curves have been analysed in the

VP
3.5

Test ost er one propi onat e .
3 83. -

19- Nor t est ost er one
' ' 1J041,279r | - Subst i t ut ed

example wher

hydrol

"9 PEopers

one ar e

t ago rhasltcp'bﬂ
cthylenic

atlon

bl oo dﬁdﬁﬂh

[ n

with

htrol s.
S

|V§H1
t 119t 8

taggs“ﬁb grmg
5

1t ed 1Q=ataﬁ1r Spsificgore 3
: l 041 278)g$1 he carbony qge%

3 lf ; hyds a e SIn, rris?
: Xm r%‘rbft fé RlTEn ﬁblmn%e i egfafg gﬁmgz ((%

matcnal

& ﬁﬁs}tuﬂaﬁan Twzyrhe instances, for

(?HO‘I Ci

rea

hydroxy - oestr'- 5(10)
pi onat e neasured
eroler"r‘ih?fc

iﬁ{%& |

9 ro ll{iﬁcyoﬁckactuhlyst tregil suff

at th
R f’b&?
reagent before or af lthﬁEmOCI
ﬁya to c@'&

on the 10th day showed c
mxed with a total. e

depr essi of1®f bl ood
daily |nject|ons

&hickdis e@qemclclgiflé o

p w1thout re
ing ketone and

efrar kab dﬁta nmg the gtoap

‘mal s. .td mtrodqpesthg A:E@

el prcil Za[:l? Fehdse Bbthikel start-mg with a

thl‘c suitable tetracyclic afofiitlc] dicne ketone de--

ribkd in Pateng/Specification 994,592 or

17736/63 (Sctp\ll No. 1041,25 ep:nc‘iie 'igl%ley
nce o

m ot sultab e s - 991,594; 936933,

G stk AR

g b g;l\?dg'i Y2458t nnmmg HUBOT:
d hydroxide
for mi::‘!‘;;n;) r:;;y;h);dhydro-z 5and 37}617/61%C§ena1 No. %égélozf"?amctﬂar

that In such a ence of §
2nd o bl value, a process for the pteparatlon of a steromd

ﬁd’td’n} of the inlveigion ls%&% c(lllI 1?5825 .
for such a procesé hydrrespgygimg cprapaynd. of .
‘en - 3 - one has 60 agaln
onl g 0.396" of .t he oo
D ONLAC nthe grOWth of
\‘\. 5 sem nal
activity than (+) 17a -
f the androgenic activity of
O e hodragens d ltaneously

on ond simu
f\f‘ltt]‘mlygf a?t%g“:%?:mc:rbonyl-rcducmg i!(ep, to
saturatc the 8 ,9-cthylenic bond, an 40
the action of alkah metal in llqu1d ammon zhe
in the presence of a proton donorTthat is an

c(nﬂ; hydn;fgcn
c}h(yngf OdlcoBbol tleving lopg th Q{,@ tu?a S,

“‘“drga”‘s“SfE?ﬁ*’{‘%m%ﬁf@Qveg ﬁnpamwseme

he ca
i %) qtructure v
tcr

15
docs n

c‘g]ntam an
1 the 5 10—posn n,hydro ‘%s
n of the ketonc

Foxy - oestr - 5(10)

~this 18-hono co
pr ogest a-
dilt had

activity

allcyrl] érMp, 1sv\@§fcct1vcly

rogcnatlon in solution in a
sdlvdny using a palladium of

S

nortestosterone
Biol. Med., 1960, 105,
ol est erol: bl ood level's 70 .
_MSH 44 °39.6, and 42 ng %
and the m xture
content by 87,
is 78 and 83% respectively
neasured in terns of the activity
t&mﬁsn Ramukdngatdh dfhihe f!,%'st
roup_to a a%l(‘)’sg E % lenic b°1’ the faderiguc o

ion can
ERboner figbhpthe cardi@l out n‘!ﬂcfcglff gofléwagdnﬁa\éﬁ

an organmnetalllc reagent ferably R isam

Ry a ﬁ)r _be as indicated earhcr m 1h1s spccxﬁcanon but
at qm %r 0sit
cir xy

1n ’hqul

dose of 2

TR®
1sed tf
65

13-8-
forably in such a process R* is a
s and g&;ﬁrstzﬁd‘c@t}w an cthyl group and R? is

rcfc"m an ethy_ U B kaiene 70
trate other ccs
s ch aarc fd : 1 stert keton th ructurc (I above where
Sertal 1@9& i DEigroniphit ad leest ze@ruqmswlgh
ucing reagen 4 (Re) is a8 Alom Yl roup is
lithium alummmm an poun er

5

ﬂiﬁ Gylllert @armnyieeduppoq

™

D

o et i et



() - 17a- Et hynyl 910 5 g./kg.,

ei ther by oraI or by |ntraper|toneal 25 [err] 18- Hom) 17a nmet hyI

5000 — HJrmmrlyfagmapepelofemih & . N e
(7= of the 18- honp corrpound to rats '

over a period [err] 17a- Et hynyI 18-homo. - 5370 of 8 oestrous cycles

resul.ted I.n no adverse effects on the reproducti've potential (ferti Irty )
Moreover  (+)4- 17a - ethyl - 18 - hond:™L3Ad fecundity) of the rats. —

177err] - hydnggy g 13%531 gron, Wath an BBlene Sout b BRsolving the colfvand i suitatikeEN |
dendnstrat ed -glyadtto Hn éﬁnpound of the StQuctuteS sblvént mElshaking mtsolmbn ar&h byﬂ)ogéﬂ a - i

ey hed = 33

et hyINJl?[err(YH) [err] - 17a - ethyl - 18'“1‘11e °°-°f alladipg ppickel -

hydroxy --.oestr - 5(10) - en - 3'- one as fARoust gﬂ!@vefgg “;’pgﬂﬁfm NS 5
anapol ic agent with est rogen anta %et,een absorbed. ' :
a viery hi gh anabolic pote Hig antl-oeslrroiurtherpg@m,@st;tsid kejone/of thow ¢ o

andr ogeni ¢ acti vi. ty, Pr ogest at | H?ptloa ;tgobgl{?z by the oxidation of a

cture.
pro’gestatlonal actl ’ dhldod- l'ipid cqoimn dagﬁ’lreman i

pr o!gest ational u“ centration-reducing properties, and very Iow =
the Clauberg t¥woad™of , El ton and Edgren toxicity. |t has also been ;
1

fo nd t 0. exhi gﬁ Endocrr nol ogy, 1958 63; 464, hasigi¥en,the ;
apgreci abl'e o rogenlc activity. W ng : 15 _
regults. 5 where X is an alkylenedioxy gréipeardnnirgnt i on i S A by the ' .

f 0§l owi ng B has an ethylenic bond terminating at the

Exgnpl es, in ngt%ggaﬁﬁg‘gcﬁ%ﬁ;l lI;err] C, HQ

vl

Prdgest er one reacting the resulting 17-kelé2o vith | daf r@gyl absorption date (| R) refer . :
t ogt he 10 Ol'ganometalllc ethynylatmg agent 071 teqdpc]c- Subst ituted 19-nortestoster ones
po itions of ?ggo ) group andFEEEﬂ? n;n:hée CF"'[‘} ipipg an ctgylen;cn ; l)on‘;d"h‘tecrm1natmftl :t

(+= -17a- Et hyl product The compound of xg&ure (VI rﬁicré%ﬁtnﬁi; &‘etﬁfé@n ﬁ% er t(b

gitions the 3-enol eth “of 1heas, Ht-duhyleyik ketone jugation of the eth{denic W’iﬂiXtth&r-gl 'Menﬁ 5

er r], M FWCFHO §> thlf. 4Fﬁaqt}ghmc ketone (t)I{ bonyl group formed. Such an ox1datlon can})e i

d ketalisation pr wi p or ;

[efr 17a Eth the éxy group a oqlﬁﬂporma- t(ﬁg#% ﬂﬁ%&fr&’ ﬂp&vc‘f‘t? Ejf usmg i
exyi nCt i on-cog loP yicé ioxy group without a chromrc acid. Where conjugation does not occur . 30

[ e r]-17a- Et h}Z,ﬁyekhyE:ﬂe Ihmdpaccompamed byl @fhe re- aturitgheddating itehre xgichigved by treat- 75

4 r] 17a-¥t 'QSL ¢megt8 33;{@? tg,l?ond to the ment with alkali or acid. pyl |

osition. material is a Starting materials for suc]l?h an oxldaplot;
pi 3-enol. ether, p methyl group.  process can be nbtained by the reaction o ; .
[eqr]-13[err] P&f&ﬂy}’lﬁ‘-:k Aethyl @)bﬂy I'The ketalisa-25he  correspofiding 17-kétones [HithY gliitgble 172 - 45

|. - 18-. tion is conveniently cﬂ’ected wﬂh cthylenc organomctallic compounds. Thus, an 18- 80

hO' b - Oest? aé]yﬁf{)é tolqeﬁpqﬁ § grc) l}{@%ogatcd 19 - norandrost ~ 5(6) -en - 3-

1 17- d th be <
wbfeover 1t ol AT Pt o Shighi Gl b 5 EdBbol ol ) |
cofgt ai ni-ng Waledlier Jsﬂa@es of thls scquence are allustrated poundl (fr - exﬂ%qhty Mithivm dcytidehormo and - 40

| 7a- P§8§11 Example dhdf Batenk Specifieation HﬁWdrlatlen é@ye d) the 17-alkyl compound 85

L O S

fp! et el y di %t% d o fh a'S-posrtlon can also be g'ttcd 19 - AottestbSRFIA Mmdi@itm ain
pr ¢gnancy i n sahm Gdby thedwn'blgSamaO’iSthOf:oret-hemragdibS&naom rty@tt @h [bé pi@ained from : 45
whil e the wﬁﬂ gg ‘betc";‘#" -4no§ngldr :)(ds
126- 3 4[ er I‘] po]s ion is isomlerisation can cne - r&i 10 era e tal
{dér basic conditions, as with rearrangemer¢ With Rikali o thc 4,5- cthylcmc

repeat ed recr y@k@lﬂ Iab‘z&folld)nsoﬁihﬁm oretpbtydstuﬂce:‘oﬂfxﬁndl,]fﬁllowcd in turn by acy]'mon in (+)
7[err] Ydroride at oo rtedperatuy dplo>gy idine [vdthr peetic 7aahydrida oy | acety 8 - 50

hoto -. oest 4@ sodmm alkoxide 'in an alcoho at 6 gﬂ :
( hiohn

E d (;m;ie ( ydrld rcdu;go . l;pq}.'
i rné)or i ant orous acid co iﬂﬁ& lﬂ;l:l 2 ting ydrolysis\ ternaﬂf omologa

ariol @ith con ic aci® ~nofARdresteldlbhe cadt e obtained from the

55! commer ci alcanpsl@QB:s tsad. | Theaikongtg@ridn, plottts agesponding homabgiter 19-nortediisteddS0, )
1710 (Found p(gcecqsgm'@ the appearance of the hydrogen by. (a) ag m\al 1e agety. tqhmldq gnc} 100
exhibits 71% Q'F;, et he, dQppsfjion apfi tq ghay at the, rj”“;a‘t‘fg jﬁ 'slgzl A k—;d';'ﬂ;’e o
geni ¢ acti-vity Suroi@ &stbred BE the lidvelins: &;Qamydlrsaucuox

5(6)-en-3-0l 17—acetate (©

115 e those having a 4,5-ethyledobuad, evdn tlbvcite tﬁn@ccu@d ofald hyicyg est@mby cnnadr- agent

8 ' obtained by the selective reduction ‘of other sio tegy}gdropyranyl ether by reaction :

EXAIVPLE 2 . such steroid ketones whose group R? has a t'.h 51 the presence of hydro- 105 lf
50 greater degree of unsaturation. Thus,ia co chlori (d) basic hydrolysis of

65 To [ er pound whthdan- ethydhilhaechi nOallyl ﬂrzlip at &hth)&m-y&ctate gro6b, ((t) oxidatidn of Cthdrydr ot

17a - methyl - the 17-pos1twn can te catalptisally hydyestrpsalﬁnmil7-®dmxmww1ﬂemmc (coi 6 18,

- nBr - 13 : ated where to the 17-keto , - ( )l
was added ass gk dno %“& 0 Honobp e Jo ﬁ%’* i
5 pf oxalle sald di hydrate (0.469g.) ‘in water 6 added a soI utron of :

oxalie said di hydrate (0. 46 cc.). After standing at room
tenperature for g.) In water (6 cc.). After stirriong at room. 70 : ?
45 mnutes, ether (60 cc.) was added and the terrperature for 20 i nut es

sol utromwas St . ELNET SO UL O - Was e url e [ ;

not - corrpl et.e,” ahd. |sopropanm‘ (30 GC.a) Yvas




The r
for 8
th

9.):

esi dual gum was dissolved in benzene added and stirring continued
0 m nutes: 10 (5 cc.) and chromatographed on an activated

fuller's earth

(50

el ution with Ilght and recrystallised froma mxture of ether and 75

petrol eum containing first a small and then a hexane, giving [err] - 17a -

met hy® - 18 - nor- _ gradual Iy increasing proportion of benzene

13[err] - n - propyl oestr - 5(10) - en - 17£err] gave a

crytsalline by-product, followed by thel0Hs27? 3 - one (0.2 g.)., mp. 9 -

o Toredl |V e e 17 e E}Zié%ﬁgf’27;%€*£;:bﬁe€i;2§§%e;e§}&%%§;m§i@Zﬁ' |
nby@, s - -

17ﬁer r] - ol -m3 Patein e$perifietiops t 41010, 05@ carboH Ofgf

frém the correspon

puiPe 68onpou d }(a iﬁ,

different from that showp
0 pQun
a m Xt PP %ocﬁ uct (ﬁtar (t)olta synth%sx 1@3 En pt of ho wne‘%gélfo‘ﬁn %éll
n

ed a suitable resolutio

3331, 3241, 1766 compounds of thtdnvedtion, Which haveli BagialroD this- indehdon- in€its

m Q.

169: 73 erthd 134 @nfigB@Ea, wiyohe preschyipgaul- s therpfore. importans, 31 oy

pr @py| Oeét r 619' pplecylar mmma or racematgéorm w:n 3: possibi 1t1es of %GMB

et he5( 0] 24 0. Teab 1emﬁ>nam es Ge- desighBed &

AIIyI
in

cc.)
(50 cc
was

pr oduc
follo
et her
was . ¢
cryst

form cyt:l o]

pr ec?opl tat ed nshbvar ilnahe ﬁf-pdsinerr edas in e’ atbes;  dayd. OiOthé gighth &azrahe-ratehﬂaya;ﬂﬁced B8 -

nor -yi{g heethyhi-t Hﬁw%!leaél - progyiestr i dd IeVRecwsfwal reymeriend weighgdher r ]
5 Mme:

- an 1 m
- nNo=pr opyl 0 ; of I (ﬁﬁ th);r Fj&t@g% ealri:xbo 1ccau1
aCEt.?St e and3m Sade RIS ut T eﬂc@ gc culatbtl @

Nnor - -

ond a enanti a 0rmo e action

- fl. 4 - 4i );ll’sﬁ-compoilﬂls using S the Uk oren- Ofngdi ethsl oid wds

7-a1ky1-19-nortestosterdﬂlspw

ydst aspects

action would result 1f

?ﬁ ends._ the
ar smgle

unwanted 65

rrespbil@ -

dl maieesmnarSS

85 chchstenh esey and pygangitipns.oThig js ;(al_pr.?ar
and thgi r&?ﬁrﬁﬁgﬂgf (?F%Fat w%glmlswgﬁf :E:bohc a g:r%is;

C s wd rm S0 that the race )
e P B iR

and t he wieliglthe spdificutineslddsigiatién i@ Gsedy of the compounds oflﬂibt inbentiinSize [bedhi H

o rrpl ete dndicatigenm 13@ Fomourdh pithem.

“17e -
al - 90 X%;'gstero:e Erb%rei IK:: as in gg ﬁl?rctﬂgg e§i75 n whlch ﬁndﬁ@

R! is welght are cast

Efr

(7.6

“:%?r%sﬁaﬁel

1e nﬂ
VWteRdl as thd Wif&m &Id ts0 @iitipbR MAe ! Sdrrtd ﬂeasuﬂdﬁihc rautvftsage Bnown to be
sus endecenantiomezt dfi d Bro bonfighiatiore is) desgndted/vatleqely depthdenr ovglemireldstcture.ne

was added

ests

'&&&9 of YndeN

hyxvcmgaadfualh# e’ st e&ﬁzﬁhbeaﬂdet
2 8% | sed

body
for seven’

isu t h y
the

9 )

elatwe to that of a st&ﬁélra ,anab

gave () - 17a-resalutig, and mcludlﬂgom resouecstIBa nﬁééld) oBZEAB;-sqﬁﬂe‘s,O the( Emun ame@ 85
80.5; H,| 8.6. @gmomer . efu-l graj and t d.ose
Uv: [ er I’ r eq Ela%::eut av1 %On)ﬁ%re - requlre b
progesta- t e

beyo%d 2120 mn other valuable ster01da1 horriohé\ l;tlgx‘ r
() :-"1, 4 - D| hgtah‘emes, ot @re- usefol as- inteBfedinted for matenal testoster@5 propmnate was deter— 90
EXAI\/PLE 4 . conversion to other steroigo d_s, ﬁ;y a rm@ iﬂ%:

A Te 0] te t
O - 1 - o PR g A
hOUI‘ i Ny . 1@® exhibited on oral adplinEEyEbR) Hﬂﬁi b&dl (gi 1d3d 'by ARt }hy& oiEihElQlSm

met hanol | (80 cdischversd mlnaanmzmgal\nbﬁsteste ida) here . )teSt required to do the sslus

| :
net hanol ; (200 ?’lg:li)tho ewca %%%ﬁiﬁ% (é% tﬁrzhﬁ?%f;nesisgﬁ ngr]p %Evl;n o uran

t et rahydr having a 13-methyCgr up

(60
m xt'u
until

eflal

C; )i The5 nefxthese @rdpaﬁeséfcbﬂedmiemf the corres- 4thtrabproghito gland. (‘kl

the“anabol

extracts were \mq;aﬁrcuﬂrp& hhisU bdeh) @5bsedd thad U ttRSratid Bt GXlabolid o @

ate
produ
n_
yi el di

147 5
156-9;
absqy
50

() -
di hyd
et hyig
suspe
cc.")

oxal-i
and t
stl rr

5 n 13 g Omithis pasie th% an%
ct filter ggenér Ybéresu ts, i reten ion | 40 RN mpg'te cles a’:_? and ol
et ﬁ a als el

to g| v &0 ahqnelpgadue tlmmealddmnml qasborr jtorh a[was calculated ’%E)

' he ARabil 1 Hhke

i ng () ﬂdidmg m33fnethy11: tiddp. ComPounds of 4briestofidréne QA

fLa{d}]

vdemeoushr 95

-mpo ose amet t h
re sti. rreEPndm thglnepmp engee ’éxt‘“fah@ﬂ%’dtewst befops 49d OTCHCICS fdaﬂve 100
di ssol ut %ﬁ%ﬁﬁ?eﬁwﬁ%%ﬁ%‘m?o ¢ ex%%‘hé’?ﬁ 5

reci

n- hggﬁane gaﬁ% the figygryion with Pepropyl ar n-bytil @pyhay | dptermined awere H(folpyvs:
honmo - 17a - (1 - propynyl)oestr- en - 17[err] - o

O[err]; 110 5(10) - en - 17[err] - ol - 3

ptlon beyond 220; IR C 8 1.1; H 9.59.
EXAMPLE 5

1 4-- D hydro -18 - hono - 17a-,-[er'r] - 13[err] - n -

ro-. . (2 - nethallyl) - oestradiol 3 - nmeth
yl - 18 - noroestradiol 3 - nethyl- 115

-17,

|tated

: _ one, mp.
- Found: C, 80.8; H 9.4. [err] requires W: no selective-

2200, 1710.
EXAMPLE 9

Butyl - 1,4 -

yl

‘et

her 17a -
(1.5 g.) was

nded I n methanol (50 cc.) ether (2 g.) was stirred in methanol (50

and water (5 cc.). Oxalic acid (1 g.) was add

ed,

c

ont ai-ni ng

g.)

dgfined; as °‘H"et hyl

oste 0

erWaS

e

9%
e e Eﬁ%ﬂ*‘ﬁ

cﬂﬁd‘ihydm(al gﬁaﬂ}bl&t agenf)nd

()

c acid di hydrate (0.9 g.) and 55 followed by di oxan (20 cc.),

he m xture. water (12 cc.)- under nitrogen for 2 hours.

ed unt|I d| ssol ution was corrpl ete and then The m xt ur.e was poured

- bl e e

“ARAZ 2

3 - o'ne,_ m p. -



17[err]-ol - 3- one; U V: no selective absorp- noroestr -5(10) -en
-17[err] ol -3 -one (0 7S tion beyond 220; IR 3450, 1710,

)
A S [T i 3 AT S Y

1 041 2‘7’9“ ‘ R PR e e -
EXANF?LE 10. -~ - . "~ - the ether solution was washed, dried and A

sol’ ut‘i‘bn of () 1-, 4 - dihydro - 18- evaporated, ‘giving a solid residue ;-
whi Ch was 65 homo - 17a nethyl - oestradiol 3 - nethyl recrystallised

r epeat edly frorg .ethyl acetate, et her (1%45279 ) in nethanol (55 cc.) was. | -
heat dd{ i el di-Ag-ferr}e- 18 - homp - 10.. Hor <173 -n '“nde.r-—m-t-x-g-ge-n—t-.o
boi | | ng and ‘3N hydrochl oric propyltestosterone (0.23 g. ,

132-4. 5[err];  70. acid (0.6 cc. )A‘%S‘Ecad SO|li% on was
UV 240 (15,900); 'R 3425, . 1660, 1618: st B8  potency | %ed to

cool .{to roomterm.gum.m@sandodeept (Found: C, 7% 8; H 1042. [err]isrequires}
701 iwas’ nder nitrogen for 3 hours: water was then C, g
79.:5;1 H 10. 49p VTo-Syhgtituted 19-nortestosterones added and the mixture
et her-extract ed.. Tkuf_) 171_chywashed and dri-ed extgficts werazevapor at ed
EXAIVPLE 14 - 75 and the residue cr stallised froma nmixture
[err}l - 17a - - Ak)yls-Homo-Ye-methylhydro - 18- Hbf et her 34nd hexand, and
subséquently from 1O R-Ein pg;sﬁongdl ol 3 - methyhyether (279.) was g
zg¢ne, - yi el di ng ferr{liQ f hono - 17a- suspended in a m xture of , _
net jdnol (72 cc.), (¥b- 18-Henchlfl-n-propdl - nortestostltrone as ®7benzend? .
coficknt r at ed hydro 0 4 and sol va whi-ch s freed;
oi}. benzene by &% H- : Lfk"ofl%"nprgtaﬁlat m)spzhere of n%?rogen 8 80
yihg at 100[ err] (£p+174-Higlisnor-g3pwi-propyl he freess Di oxan (RO cc.) wAs added
and he m xture - - conpound (0.2 g.),  mp. 128-9[err];
s P40 St i rr edriéndniboliciand Ssddrogehio Potévdiss GIOhP| Bll@vingowd. It is assumgdl ha2@DJIL dobeR:

DGy 1663. - active (+)—enar[t|pmqqs fnorhc Jackmatesase Qfo:o qqm gbgve thefroist whery 'b‘hlc"a@? . 5
- SRR A e ¥, S (0l does aboye e
et her. po: Srhcrc the veﬁdl p!kvﬁd’téoiose-re

iro - 17a - (e'.i)hyllh cthﬂ-ls V\hdnh slat-mpms@d gwai nwrsechi tbarctmq!ateeclsm mdrf’on "
q:lhwéh %’F JFOmBRE nd, the
on the evhtor am cu ve |s Iower 30

- oestradi o*ef ; F?Oteéqqﬁ tncy )lnter
Evagpr ati on of t;@;g,,m %f i “1’5 A TSOI 1 Thcdtie A RO venesP o INE
gav ef[err] - 17thyl ai8 Ylhomo 189 - nét@Ewtcrond are curve, the compound is more anbl;ohmhan ng
conglnt r at ed hydmdcml @nlthe aﬂ.wfdha@Q the (5D - -lsﬂo?‘ldE’S‘E“GSF'gr tbnisvaqo\ani pefght at the

° Lim@mtne bys e et on ‘% fpms?v%eﬁ o G035
25 Tiys ! P ﬂro emﬁ?mte lﬁﬂl‘eﬁdf @hdrdglnid"l. FdALaRErogchit! B ml
#hi ch the Sqiotedcmﬂh&s fofiidahat thellosar s The followmg table glveEmwigErcgﬁs, t he _

ion was pomeww eHress ove perallel with the ( v\gl’ angl 1%) weight |
) 0 e, TR ﬁﬁﬁ £ I VAL o ﬁ'%m%ﬁmm S0 |
e o

rdt)scs

17a

net:fyl ether 4ol.j nc1 doe§§f nﬁ»Va%Qﬂﬁta sitdoXpokoditigs u@ahse %) off lﬁ&
was g us pended i mnn&ﬂhamohcc«(tﬁﬁ farcthjs factor, sibser r e!dsclcsea non-androgenic @@ of |th en@m-
resiglue (0. 255 gesyormcennesMe rberery’gbﬁﬁ in thy tPP“B‘@ﬁncent rated hydrochloric
acid§ (2.4 cc.), lised froma mxture of ethyl eicAet at eWand I |/qht

watd (1.6 cc.) -and dioxan (10 cc.) until dis-VF |
pet Bpl eum i el di p}%@o ethyl .- 18- sojygtiomswps caspl ete and t hen :
for g further - .Pgtogtzmm nate hono - 19 - nortestosterone (0.196 g.),

0§ 20 mi nut es. 197Matepestedmet was precipitate® by 93 139-A[err]45-Uv: 240
5.400) ;. IR 350 he f water, filtered, washed and 35 1665.
dridl. Recr ystal IP’ gf"{”u "‘“"qg'mrle&om? ¥fure of et hyl ~ EXAMPLE 12.

acetihte and n- hexane(.g.gam_r[tmr] - 18 - ‘hono- Tb [err.6 1, 422 d|2%/dro -

17a% ethynyl- “19 - npor_ - | - propynyl)testosteron - hom) - y
oest} adi ol 3 - net h;ﬁﬁ)ei%ﬁ?"“(‘%“‘r‘“&% p. 124- 5[e%%] U\§716240g? 15, 60

3304 100 to © (1) - 170-Ethy-1&home N .Met hanol 2¢ 36 cc7)7 was 4added wat er (1 6
2193 1660. 40 _cc.) and concent r at ed hydrochlorlc acid (2, 4 _ :
EXALE 16 ' B (4-) - 18-Homo-17a-n-propyl ' 250 _ 9 .

- (4) = 17a-Methyl-1 18-nor-13p-n-propyl - - 12 7.5 40 B |
' (4)- Vie-Ethyl-18-nor-13pn-propyl 25 9 <33 |




105
D hydro -
(2 -

cc).
hono -
met hal |yl )oest r adi ol

18 -

After standing at roomtenperature for [err] 1,4
17a. 2 hours ether was added, and the washed and
3 - methyl _ether (J1.S-dried-ethereal solution was

e,
gum
acid (2 4 4

(1.6%c.) ahd dioxan (10 cc.).
Elutlo_vmth l'i ght
petr.ol.eum cgntai ni ng i ncreasing proportions

g.).

b

-

|
il

by- prb*uct
crystal line
hopo .= 19-
hono -17a
A sol ution
17a - nethyl
hydpmnzhlorl
10 pstate
di h &p
ni t #&den in
vat em-( 1. 6
extracted w
on an-acti -
give [err] \
241 (17 500
N
80.65; H, 19
solved in a

fi .an
el ution Wt
V%R%Wffl;6'(
recrystalli{
with watxer :
(0.117g.),
115 3370, 33
met hai | yl )
EXAMPLE 13
propyLoestr%
et her (0.53
13[ @oses
und‘é‘i‘m" 251 0
"Z?ﬂours
S|rm4WM' to
dISﬁQquﬁ i
and’ mhe pro
et hisphe puu
recrystalh
65 -CPts,.
blsﬁ e 4017
5 anl :
134-5.5[err
t he product
EXAVPLE 18
A mxture o
propyl oestr
3 - nethyl
hydr ochl-ori-¢
acid (8.3
1/ 2 hours
15 and the
and the
crystalline
nor - 13[
and chromat

a)

£C. )

] _ylcl U'

(5 cc. ) .and the solutlon adsorbed on. an acti -

-again
furthe
benze

prodqptwm

ed fro
t hyl -
drled
203
00, 1%6®
ours
19

f [ef}]

diol 3

g.) in

18-
- pr
en faor
at roo

- acid:

hat of -
ethﬁk

uct is
icatio
- nor
atio

|sopro

35
fo

UV
t hen
th eth
40
[err]
0 -
di ol

17a

ally
c.) an
R M
pour e
.09 .
resi®u

nlxtur
2rr ]

)graphed propyl

Cvat egl
bt her4s( 0. 8

" ethyn

U] wWas suspended in a mi xt ur e of
concentrate

ydrochloric
cc.), water
vated fuller's earth (50
had di ssol ved, water was added

When 110
t he mat eri al

nnnnnnnnnnnnnnnnn
L"AVE N FAy vy § ) vy MVL: A \JI

lkmoht nﬂﬁateﬂwwgg
en
onl iﬁ@&% Qh 3
this atg-homo compound on th of ¢, Bt atee P!‘OBCW'

e oestro
vidi¢hdd { of Smalel\éatseshowrd Sit Ihkde mi eaiivigy ddma(l# - Whé Ghethyag-
nabows t15% | of the @ndsesenic acaqa of I‘Fém'pr Uigi -pli-wiemé PesIr - 1821- etyad h &pf-

18fogonz” propionate mcaswslff:derndf g™ ¥er r | i3 o%ﬁsterolgupmﬂl 18 - 68
a0 ydgarinygint lakthRgl from a m XPInE Gnj@tion I grepd ﬁrS(tdel @ik rats
" Gherocsrogeh-Entagonistigy potencye tohit & fw- m#h a!mqs
mpound “‘can bc measured by the m ggeet

ohiod, 30and
vagmal smear .test of Edgren, Proc. Soc, @Pﬁloﬁgoéjo& léf&(\éd g&d :El l? ;’o

Biol. Med., 1960, 105, 252, in which test on the 10th day showed cholcstcrol blood level§ 2
“- mdi@ial Bsﬁmﬂt\ﬁﬂm&t 2!0 Of 2 yig5 of 44, 39.6, and 42 mg '%, representing
of .oestrone red I“R d nggn o Bly@i chg_lﬁ oHent by 87,
four ﬂ dai 1111 f8 ;S 3% 1r?s§éctlve Ty-a as’ compared w1th
mheéasu m tﬂk S0 dcd %t\)@

gestéiileNRésults of this test using v L Btubiiés with (=) - 17« - ethyl - 18 - h&ﬁb@ 75
cammumtsureegwsﬁ imthe m!!mhg feble. 5 19 - hosteytdsteronc] hage denlghwgn 4 dmlantl ;t _

cc.), 12N hydrochloric acid ’tﬁ? b :f'y ‘ﬁ‘h ""“lﬁ ot it shows
OPPlog@isloneadi ol - 3 - et hyjge60 ad«maeés 5 G cdf;ﬁfki.a
t9-Nextestosierdie g was shadon V\Allialmhddgc 17an ctligb- 19 - nor-

m {% m tﬁ-nomﬁtevm 75 tca '\eft‘ #] 4ncLD:o of ';,333
sol yl‘j was, then é ed, bei rﬂﬁnégk ‘io mprﬁ]up to
1 %e-Ethyngin d stirred é$or 1525/&3 dithércisy orébﬁl

Ex trapentoncal
( :&)-(1&- mo-172-mdthylir s: 5009 i sotites; emlmtsklthlemy 'Buraéldmnsum@g 8

+)-18-Homo-17c-ethyl 13%1 2 fgli;e 18-homo compound to rats o
O] oestro

ol a[('Q'a- IB\]EtH%’%ISS -h(g?lo 5 effects on t lé‘

N Myrecar QERL OB aghy -as -Slioh'b-c aand fedupdity) ihe fatsAl
_17[3 hydroxy ‘oestr - 5(10 gﬁj éh Kmt hupt fesn dgmmjstrated that 90
vl

oest%?ﬁsrie;?m.@ %.Ir € 0 | Pad ti @'; is ‘%rhzn::ﬁangm
dr o

1hnm° - 1'7'43'? '
g dlas 60
1C-

ctrotroplc

_§L|_r_ red
[ [k lofistandingh mpdmeé $Bs g:s:a
nahﬁeﬁgalm‘?’“ﬁhcr tests onlgl&?’;ﬁlw €ct 0

apgam apparent,

d in no adverse
tentxal (fcml|4ty

abalc d‘&e lth
oestro-
p al COhOI (25 CC genic actm dvve az gemcl itify, strong
ffat'e@htaet‘ﬂmg 'E\)‘ gﬁﬁ/ chl m&cﬁatag,:i chc ‘QtMa"éIgsbl od vcd con- 95
the %‘L.cmoﬁ %ﬁ" Egﬁt’%&%‘f@% oD st Tound oPbxhibit mo
[Endocri rccxablc oestrogemc actmt
Zdwnﬂ&;stll@O) IR 1660 il fl‘daqs inskntiondisl Hlsttawd ‘y the éollawiog
. E);:mp(lics ‘;n which :icmper:;tﬁl)rcs arre in °(13‘, 100
terone infrared absorption date re to the
er 17«%&.%’3 r19!1ox'?’th’:'Jstéi’Jnke;ed positions of mayima given n(l cm. 1 crnd OHa-
(+)-l7wEth)QXt racts wer asevapﬂdil&taeﬁrﬁn&l datd gm
+#17-Bhimyldro - 17a- Mas gfumaximagiienin nyh .
+)-l7a-Et % . 18500 qtheses de g;fvglgqn lcculaxhzxt_mctmn coc cnts 105
t yl-l 10{! at these W, h
{ﬁiﬁ yists f Jpand then recryst gl lisa-
opropyl Nt et rahydrof urm) t| on from eg;kmbma[:et ate to
_ (+)—l3ﬂ-n-Buty1—l7a-ethm Digdoc. ) « 1@yl - 18-
| 6reove i %12 2h Sfohd. chat L ) lpr'a l%(ﬁ (XE ?_cthe gzvawas 110
e A?Sr sw:'eﬂnd LT
yl - 18 - nor - l3ﬂ\A— - ﬁfopyl fcomig kil memmmmb N idRsofved. Isdla-
pfiuct @5

means of ether jggve a crystalline
ated

8 ):ﬁ"é Jﬁ%hﬁ%af?

‘odstr-
l n newa GnﬂLeU-mﬁhﬂp'Mz—

.y 35° IR: 34}5{0, 171%@@%.5 C, 79.;
g,ffggj 7 F-r {CoHacDs yre df%s- H18l

progestational agent "of benzene and hexane
propynykoestradlol 3 -

a»ouns! gl mabpdn y&D. thon
hflh <§8&?vnﬁ'rveﬂ|°m°a®‘§' |ﬂa&.

(+) - 17« - Ethynyl - 179€
oestr - 5(10)e-x¢nr -an:t.s:nuvhsinei

é"’B‘B‘E ﬂ% iggh

the valu
17a -

115

uﬁ

nethyl_




on silica gel: elution with a mxture of equal ether (2.5 g.) was stirred

under nitrogen vm'th vol unmes of benzene and chl orof orm
gave e~ e e e

crystal[fine nateri aI whl_ch was reCrysta Tsed chToric-acrd LB VA B - > s
wat er (!¢ cc.). Af ter froma m xture of benzene and. Ilght

petrole m 2 hours’ |sopropyl al cohol (35 cc.) was added 85 _
25 gLW ng a benzene solvate, mp. 93-5[err]; re- and the stirring 'was

cont i"nie f for asf ur‘t her 25 cryst alli sat ion of

t hi s: natpesi al —f+om-o e ,

of hexat e and et acet atFA!A vd the sol v tract}'?

with et They o (o-l.no- o::tlr-'tdl:)l 3m r;'ncl 'rl% th%;dlﬁ? - 13 PTO fsm i l y3'178'_
washed-: nd ar | eé > : Edﬂy %ﬁl anthy! ethcr 0.3 g) m mcthanol was C

13 - n -8 n&m deitO (046 (3 2 B
taLS;‘rL IE begm %ﬂc arﬂﬁl’g atomom t(gl?ly:c:l-a‘tvgei‘)d(,5 c% thQ? P ftcr rlﬂ mm 0
e
ofith, l.f

. dded idute still
(s ool T Bl e R e St 270
30 . . The residd v Jifd benzene added and stirring continued for 30 minages: h.
Benzene Cont AOnith )59@ obmhgpgrmngiﬁ enjangactivated thet:i product“waz }hen worked up with ether 75
.an )¢ t
pr ggggte g’p' gphgl J ?‘9? cgm. o 3.@ i) fm': e, iing (= ’°“I7i“;‘(:§3‘ﬁf : N'E ]15
- n - propyloestr - -en- -
1,4 « 1 hydro - gﬂyZa-cms‘a hiyen predudtholl edaby }he- 018 319one O2sgipm.p. 1 %
pr opyl 17a-15 @ gnrcd () ~ 17« - ethynyl -~18,p homo-1 ive_ "’ﬁ‘;"’“‘"b%‘rﬁl g,: dgz}sm
et (5 sl aiqﬁ?%“ﬁ“ 'a o 35 @
et her ( . s,ca l4Eihe ik mpamﬂ +JV g "7—90’) (Fo nd, C
80. 95;"4H, _ mp 169—73°; IR: 333, 3241, ﬂoépar o ° & ‘x ‘;o; |
hydroc; | ori Cﬁag 4. [err] EEAY s C, 81.1; he 052 ma,ﬁétﬂ ) Was dcdwat er
(0.54::gc.) a anpd, . At 5 cﬁlﬁdrlv ﬂ;tl la sbliwéon b bratic shidsdilpkmeq0.58°6.) inr 85
EXAMVP '5 23 :Bnt:jj - oestradiol 3 - ad ylt #kep (DS gwat“@?cf Uﬁs‘iﬁggﬂﬂet&n mmt!rh stiryef| dor 90
puriff£§ Usinyg Wses;selg‘tgqt@dmﬂeml & aﬁ) crempaddcd th? dgagimpby
chr eh@fjogr apw dloxan XSF:‘“ id eosu wnd leiAt Qb the retide obtafnéd purified by .
met haljt’ yl)= unnl dlssolutlon was com aﬁc@ffxsny fgf- §| Ichrglaatogmphj qrofutiec tahb,hefkml-gao e
18 = "HAr - - 13[ e Fufther- 20Nminut! SRAME HaShddat] z' clohcxane and thcn from ethyl
[err]-418, 19 - bllysnoct th:v gmapgﬁcdgmmlﬂ tc:cd13 §“F°; Bivi %}F %;’
: . % ? ater an ty (4 € alisatio
m |to'h ' ik ;”t it e “Ce‘a‘e::'%s""’qésgsy 1)pr3)pyshet(g§3?£z,n%ﬁpc 80.5; H 8.6. o
50. 5[edr] ; uv 5(40) -(ia 7180 of -13R: o2 38-3.); BLE5 Czﬁ%&pﬁgsqusﬁ Gri0Ps BT -

f ul I_erf s earth m’eweeabmswn beyond 220; IR: 340045 1655, 16X3amrréBound: . C, 81.0;
3 - cry af¢t “fr v 4g‘hyl acetate(’lgcrl r@é‘}’dm-ls nor - 138 - n-
hyl
oot 1 C o R oot ol P e B
B propynyloestradlol 3 methyl ether (4 g.) was methanol (80 cc.) contammg water (10 cc. ), '
d - n - gka im‘t‘h?SQlém NE) a“Fh ter @aloﬁﬂtc acid dihydrate (1.75 g.) and tetrahydro-
ol 00 cc) xalic aqd éf )j{ g CCl)RThQZﬁSE“ dded to
s t xan (1 and the mxxtur ifre
- 13[ er r ﬁsorutl v$as coitipléte Qﬁdouﬂéﬁr for al c was gﬁ‘? we
derr] '1lﬂlrthcr 20 minutes.SWater was added and the ated 16ligRY (fr @sxd\m 1ch ﬁ]ﬁ tar.a

hyl et heprecipitated;j productC filterery Swashed d f it f thyl (adetddey a Was
ﬁndel:‘5 nf:ttpr J neld R tﬂlhsatwn from a m- qlﬁfcanem;: a mixture o ° yl(a 9. 3

ing)(=p cdR-atni ng
d n-he
S i s f ¢ S ’g‘f{%@%&l&
) 11
s t hen %gegselectn[eebqoqpmn@mdﬂ%myd&mﬁ1;ma9,5%o1 - methallyl)-
t 1

e prod W »£f ger - Evapora- 18 NOlggimptBloCr 1 - N -
oestra ydro - 18 Shomo - 17~ () - 13P- ntl ®atypL 1j4he divpde d

i ed ext ra(“l s mlbl)a oeetaﬂudr3 Inethy ¢t9ervvalSa sethynvledlsundwpstmdltlr
115 - & Pyt *%L“%ﬁ’% socc)
met H jol (90 sﬁcfﬁd wa "b% ﬁ m£ fﬁa&\% t@ tt;mmg cc cu:c(i‘g- mtrogente fo t’s'm na,
fol I 0 d by. I’ep&&ice nt Gﬁfoyﬁ conﬁﬂdtd?hn(l tHn C The rddOin€oCwaler aﬂ_ ex-
m xt U ' f'%lig f"ﬂhegt? ininutest Mmrfwam ermi@d hydic;%!tg e&ightg‘{c&%’{w et | ahagu#{il:ll ml e
was “at ded to br ) X Te 0 .
145[:6{r]/0. 0G4 GAa STl i";"%éq% E‘Sﬁm Divited falle r‘i’;éi"ﬁﬂ".e% hiEq
dri eﬁif extracts of cthyl acetate and n-heﬁﬁetd (% }m& 6fieth lhu:eme and n-hexane to ive

'F“ve

pr opyd testoster \Kgréﬁ;ﬁm o)l o ethynyb 1s- 125
.3419. 7%9 f(’ ,?i;;
Terd] n - propy tg2 IR: %66

UV: 240 (13 500) IR 91_0.
o

¥

-11

T - s v e 8 e o +



EXAMPLE 25 was stirred wth nmethanol (10 cc.) containing

A solution of () - 13[err] - n - butyl - 1,4- concentrated hydrochloric

aci . —tR805 65 et Nydro_- 17a - ethyl - 18 -
nor - oestradiol —mXiure arlowed To s At T OO T ST PET Tt U g ssmisisssttann Gt
met hyl ether (1. 059) |namxture of tetra- for 1 hour. Water- was then .
added and the _ 5 hydrofuran (15 cc.), methanol (54 cc.), .
12N . _ ST I el At) A n ot s catve se ot

hydr ochlgoric
n- hexan® . gi
t enperature
and t-hen pou
up with_ et he
| 0 taken uf
hormyl- _o,e_str
sili '5(1d)
W
gel 44! ut-i or

met kanol0 (442

cryg’tﬂhl line
prodfitt (0.1
al | cieed to S
chl endbf Br m (ji
thev.;gr oporti
of ter ang
recegsstal | i d
from H@xang
evapor ated 3
yi el ng . t4
[erfyl - 18, 1
et h n 8518 :
nor {ast.ost er
| R ge8470, 1
C, M 85 H,

79. 1% r;o 10.

L
]

—.

q

stirred wit
recrystalli$
hydtglchl ori ¢
(2.} ‘;‘ fo
- 19 - b

redrest al -
|Rth=r|1 ed |
80. 9.8

requh.res C

-6[-eu-r] I R

éﬁ‘SO

mxtrt? (0. 4
3,3 - ethyleg
18 - hono -
- &yl - 33
et hiyll-enmdi o
on cium

net fignol Wi

usijlag the p
11 jrigind20t he
bedhch105 ef
| sdf5ti on W
norg.ﬁstoste

125 m

dr%%gfor 4
rr]/0.0

nor - 17a -

V77 AR AN ' 7~

D

b

K

)

vi-ng

t[err]

| ‘a

T N

acetate and -
room
70

:acid €3.6 cc.) and water (2.4 a m.xture of ethyl
- cc.) was kept for 2 hours at

Terr] 17a - et hynyl 18 - hono - 19 - nor- 70

red into brine (350 cc.). Workin t est ost erone. -

r gave a gum (1.0 g.), which wasl041,279 EXAMPLE 30

in a mxture of ghiypph 1petrol eum ange C!hel( )aoluttotwans wished) dried lﬁu
A solution of +) l,beldihﬁhe 83-5 mpo tca,n vifigh Mu&[wgﬁﬂwm 4]

n homg 7Z[ Hey thy o |oestradiol Ilipe tcdly from cthyl acctate,
oo Gt e ST o
=) aci 06 cc) v 2 #® 015300) 345

added. The solution WW V&Oa 1618
Gg'odll dO;)ﬁ ']
Cts

Wall@ted (@ okt .rdormatatipesaure et keptt ;CH,1 10.2. c,,n,do. requires

70
9’93{5 a0y msdw'?nw%"t Pias hcna d268H, B4A) and the mi xture
tandl washed and dried extracts l‘ﬂ e of ether, dhangdsens and .

in at ardo® teeaqaedha IN6eg flromd a2mihmur s.-(#he 1p¢ odu@t“- 14 - dlhydm - 18-

0
85

;I"

t)mm
. benzcene, ylcl ing (x) - ! 21 ré) pfcmethanol (72 cc.),
rochlr 1C
, and. :atyhxgexquemt Foy GheSmiktire
a ?ld ixture, extracté
9 - bisnor - 13[efambre 11 but yl
agurated mdﬁlm ’BBarB&hEterfohtlon
t
68 16wmxxmg czt >
a5 1660, 1610.
& miru tesd!tﬂ[err] 1,4 -
@ﬁéma ettt
17a dricdtdny Rydporated éxiracts BAEQ % ‘b)
at [ on 1396#11%; iV t m(mmo)meraso(i Ghecaﬂd)nommd m&ncﬁmteu atve d and
19 - nor - 17« - (1 -
(
g) in methanol (36 cc.) oyay) gddent terIB@- el’ﬁlﬁq UV: 240 (15, 900);
hed a ether (1.
Penddd €in amhﬁtur
1068? g§ ) and the solutton adsorbemptﬁ ), water (1.6 cc.) and ‘dioxan (10 cc.). W'
t
Lhrolt .
g ct: further  with [n@rhadol {36 &c)Q concentratyanifdro- 110
‘% O¢lution with benzene containing a smalh
y ; OE,
WrtesicSterone (0.11 g.), Mp. 20346&y IR: - ethyl scetate hand rohey amchnd rthcn from 115‘
h bo n%?gté

byl - 19 - LS LT bRt
methy] nertestosteron s&a dzene Mo zﬁr}a g v.J) ech acnl% 4.8 cc.) and
nd. compound (0.2 g.), m.p. 128—% (LM nmg st'ac iutttl disselutien | wag ceomplets, and
3ethcr m\ee.c ATsbthtion why Was
horio (.’ts-- 1,4 etmwmestmst ethylne
and watcr and (aggap POahe:
lon
Scc.), @ated (requ) E:ﬂS
2O ¢ i n - Buty
ve
the sO utlon was (kﬁnsso BAI oa St m&yp et her
@BS w‘as suspeﬁlcd in methanol 36 cc) and stmcd
nd Bhel r?ddmt(oﬁé%g mhlcm‘gd Wiip eor -
Was - g roleu "ﬂﬁ‘e F@f# Qg 8! Hg!}icg 'f:%g @s comp? Gf)ﬁ"m e
(iﬂCt W
168f-her and_ n- hexanc to give 9 tallisation.f ?ixwre of ethy]
I
fmp 42400 YW 34
romm acc ﬂ'eét”al@PChb?ﬁﬁ agid 1 LY und C.
05 h ) - l@&)esp;ﬁ Eg)
ﬁlutwn was evaporated ytemOr 3methanol 105
5g.) ll;e; :n g(sgxc%:)ﬁ Elut he mate water was. ad d
T4 (24GF) r[tg&(ﬂ w)g‘
t d”grad
B iE R e i &
o -19€ NdriedC
3300 4%Pst (0.15 g.) was s W%“fift'llm
oceggire of hydrigen a5 atmospheri
had

ons 5: #f ether kag éd»muwlym proae - ppstraptuéd -blyethyhetha
ed fshGol¥aRAGhhich Nwad1 of nitrogen.
7 hwm Bﬂh@.m& fm@asmedn 20 e} rwseddaut’arna
e resi §98PedRy 3% M$8ed from acet t " 20 ’""'c” after_whicly) 80
hed
one 2!")5 7 (0:29
ol -
%@ 2l e e e
{
25 Taﬁmlxture was shaken for ano
543 B
and_the mixture ethcr— jtt cbd“)aTh
concentrated 13 rg:hlp dof2.4-cc}- .
m X inutes. The pro h%:ﬁ lﬁ 95 :
; 1 hOUI:r te %éﬁ %‘& acegte and “n-hexane ga
1)te
snor t esd Qﬁ%\%{ EE%tra(d ;§ meg{f}ﬁetﬂfrqgﬂc Illﬁ 00, 100
t tu -1
Cre el TR R R S e - dae
i mé aegum which was dissolved in £r é3§ @), Bmcemratdd hydro ic acid (24
propomons of and the Wﬁ and again stirred
nedl OXxbenzenél Sive a ine by-prodi
Byieldi -17&Eéhynyl- 18 ﬂ:b@it:ﬂﬂezﬁf 0a
car - - v»
S
product A iofiibrbegs)\ 11t - @ihidie Ul 18¢ 88]1“ val ent of hydrogen

VRI £4p5
her ankdmeediy snal nrmbwra il @l-dp 1 (+]) 17 gExampazs i b

th et )-An 300}, (22. Dih -l7a—methyl-18-
h%é a M%éf’iq' mﬁw %‘Pé&d fob € EhhéeT @) Mﬁ%‘“ﬂé‘fgﬁ% o

one g4 Ow,
lmm]at diconaterd?$ X bqueons menh imolic dch!miaeﬁaraﬂnﬁmd

138-

hour s sﬂft} ?ﬂ lﬂé"m that Jof Ezgmole 2, and stirred for 125
6 ‘Ve’ l mgm H f’g\m C‘TG""EGG) was then poured into

vi nyl t est ost ero,ne

5 mm
mp.. 1108 11, 110

~ - nr\r\\ n ~ NN Il—_..,__l. ~ A . .



55 procedure of Exanple 11, and the product suspension of 2% pall adi um
on cal cium car- 115 I solated with ether and recrystallised,

yi eJ_dm,g,_hpna_f_e_(_Q_;s__g_,_)_J_npnypnp (l0.cc ) and the () - 17a - et hynyl e,

18 ~"1"t’§5rro - 19 - Nnor- nxtare sha‘Ken Thoan ar rrosphere =or hydrogen 120

of hyd’ ogen had' been ' ! on adm xture with the product of
¢ 12, absorbed The cat al yst was filtered, the solvent 60 UV. 240

Q) . . removed and the product (0.55: g- ) in
met ha il 120 L EXAMPLE 29 _ (-10
DR ) shaker;ovmth a soI ut|on of SOdI um,ﬁ@pg] - 3 - Et hoxy - 17a -

- 18- met-abtsttt IIITC J. 1 vvaL CT \6 cC.

" ercand mcans
s oestra wg fmnm @Yﬁr chrom togra y on silica i (@») 1% ) Ally Mgﬁﬂ él‘ﬁydro\/\a{f rnoy\"as
¢ E eq cthcr) n:s?gf Ilisation 133 -n - propylocst iol (0. 7;&1 was stirred 65
7 from a mixture of cthyll td rﬂ hewidnk N usidcl @hrogendinr ieop ol s{ZSdcd)r om

is inté nded tb gau: Kede 1818 bmmul- a?«r omethyl- t h@:tammg 1IN hydmChloﬂc acid (2.4 cg, re was
to gy {) -17a 1 13e ptOP oq(l ?&gﬁfo Em émwép&a o then
materi &l " as- te&t@attsreﬂ.ae T d Beied- 70
1440; . YvV: car r| er provi dmngma; sapsul e i n wektebts tWere avaporated to a rcsndue which
241 (_'1j-_‘,j 250) I RA Pi@c of 6ZP- 1.462djhydro - 17« was ‘f gr\tfﬂ‘ 'qatggmpw Phém"c‘bt her

oy 19 - 18 - nor - 13f} - n - propyloestradiol  vate er’s en by allisa
car .r_l .e--} s) is uff mcth cth in_tetrahydrofuran . tion from ethyl acetate to give +) -« 17
roundeq by carr zﬁrcc) & &LIQN H}d@&ﬁﬂﬁl al'lyl l18,19 bxsnor 1313 n - propyltesto- 75
EXANPLH acid (3.3, cc) and watcrt(IZ@n:cW“tah kept . 24é.r(é7s500),
i ncl- Ud d - with stirring at room tcmperaturc hours 620 gx is

ah utrcs 0

13[erif]]-  Tabl offd e RUTAIL > é‘é%%lf’éhcﬁﬁ sul
n - pr.pyl testo&&;ﬁ{tOR&sh(dOEn@i nd\eaporated ragen- - used for oraI adm ni stration.
at ed 1gi ng the msmvadmsdurobbt&lxdrmﬂeg)ms disnd Ligui Bnh iy lﬁﬁ'_ nQrarﬁ%r S go

i ncl u.d_ sol u cd in a mixture (25 cc.) of equal volunfc e dug, - 24 é%lcb Tl
recrystlal | i sed ?nhs,,f'cﬁ"cdm% hexane and chromaty 31 E&tré(hs g)‘ﬁhe stﬁ‘ﬁmﬂdtﬂdkrogegewu);l

-salffe way asvolulies bf benkéhe lidd -chbroﬁ;mrgave 13@? ol (135 nee:) @I'emi“h AN A
er “fut can bgvillise "*""?gc Phich was secrystallied SN 250 %{ hox‘"§ ) Gas, Ater 'ss
Lgst ost g offfn 8 Gt gergene aw S BEoPyhE O sGhrie Vs Bl Sa futher
crystallisation of thls materiall e €8 J’lmﬂw Ti@lmjx ﬂ:EyaS@ﬂt):d t¢ Rine920;
|n J ect i onef hEkme amhﬂhﬂlmtbavt thrersoivet e@d the product extracted with ether. PHigng:

:r‘

s e i el R e mor;rtzf R I I w

Vit ne - 3p ) omatographcd on an. activated fnl]crs

mfﬁrﬁggu;ﬁo&fgtv‘ﬁooy Aqueou s su scarth Benzene containing 5% ether eluted a

. s suitable for oral use can be nade P roduct whzch on recrys g tion from a

PLE 35 EXAMPLE fsin t_ge SP' eth : a -hexane (ﬁave
WEL-B (%) - 1,4 - Dihy q 31 9 fol s)(or ly

nor - 13B -n- pr$ bels adrol c'th proplyfiyl)testo@érin lﬂﬁs t153‘4‘5

th ssgliater q@3h g:;wne tn otk aubohsion aHV 924§ (éGJOO), (Féunéllh&(%{ ggé &, -

- re ng tra ] .

r] di ot Pegd &h qwoeg cc!.e audmﬁbﬂﬂ nspen g &g |

ons carf ater (0. methano IR 3330 1640 830, was

unttl the solld issolved. Aftér

ofiided in aoﬂaﬂae fm,et Takibn GHCS RR8dr Spunig- t hgy f N
and40s mmt,:mshr?adtto Hmsnoofnemlraldmoar pg“;ds;"k e df:(rztﬁg o ngq;h&tah,ﬁg.’ 100,

20 xi de ad%@& ""@% lsm % { h’é‘qt"u%z?)nlmamf lsﬁPrnefpeupabds adioh®- methyl

eut i cal Hone (0.1 149— cth"r wa H@o@ i |acid e
of the a&ﬁéPpU& 249 15;70 ,ui drossa essto am,e t°’ 8

n refai llﬁﬁa Cdrﬂé H, 935 ocrys:amardat fréah e:ﬁylsuht el n
o "‘q" §° % g'f %’ 2k bﬂ,l9(-1blmor ) 12t hmhal!od)ded

ure i ng appropr mjm.,gt;ght i ties of Tl’?figﬁ‘gmmm’ " Fisn 141.5—
- shigken for 5(:6) AUBR 7 Bis -w%pr@ggued),&s 1 25 (lq,q 086;1 %ﬁkga}iﬁ) 116
pac k-ag 4 p dlhy ro- 18 ~ norocstrad101235 Iﬂﬁ( eo Cm z)%) benzene

ratr%on (0% m%, crete quan-
ged and ﬁ éooa%meala ﬂcgf:ggdﬂg titics ofpmmmmagation, for

| paC ket Glih'at for 2 hours, Water was then addCd V\/a$ﬁ93d1’4dm’m°a”m” 'e@& Ufd. The

dgi n

A VAt with ¢ etrl Hith
o R g }j‘@g %ﬁﬂ& %: |

onc

] on alumma, followed pedteda | $HdNQ %) Sen Qﬁfey% ITHE Ghi
or it>gan be thlgu yla_;;gatg @nmw;gulgma wl?h added to brine and the ;g@uctettthewdt 0
give ()m - | o4 Wg’" grv 2 Of PBheliln efer
quantity of 3@ nor l 1%:_ §on - testos:tr:x'omi‘| ﬁo i%dpﬁgfgwe é:r i’
un- .- cehpound mn asmnl tsﬁajclsm "of prepar at | onstmy U¥ 240 (13,500), IR: 910.
depr.esskd on adm xture with the substance be varied or adj usted froml mg.
t 0 "100. prepared as in Exanple 11. 4 _
(generaly W|th|nthe ‘range of 25to %5 rrg) 33 - The

T L I T




the invention in association wth a pharna- The invention is further
|IIustrated by the 100

a preparat |'on i's prepare

a conpound

ceutically
use as @n
carrieriga
be either
tlons |ncI

ng.
A selrd ca'

18- Ho#¥o+19
f1 avoufi ng
bilisers,
cel lul ose
agent® it
encapsul at
25 .
Redried co
finel® div
I n the tab
q.s. - 115

propertres-

t he
and. sgeze d
contain frp
99% of th
sol ution W
carpaggsat e,
60 r steara
t he® remai n
methyl cel
SOG4 Usm car
corpositio
terdn "prep
1, (41, 279
coRrt agsns 1
st éroi d.
()#ﬂs-rbnv
propyl testp
drying
curbr qg6 ©of
01). .
cayboxymet
thvbd powder
st 4T qigs pas
r ef@i nder-
q. 8- 65
adged and
chpbdriele,
of " carbox
sorbitan
i njection
rrl)ﬂr al an

i s{,ﬂ 2% i
Wt i t t
q ot y
acts
_fmr- 120
5t0-

of the |nvent|on i

acceptable carrier.
br al .

1 anabolrc agent co
solid or liquid. Sol
Jde powders, table

Ve

ceutically acceptable carrier.
Sdescrihing pharmceutical
pr ocess 0 Wil Cn pr epdr atT oS S
s nmixed or ot her- 40 wise
. : — EXAVPLE™ 36~

A p-har maceutical tablet for

The pharnmaceuti cal |y acceptabl e
nsists of the followi ng ingre- 105
id form prepara- di ents: ' :
ts, di sperstb?ia 1

. .

'nor-lhvd thl-

N etk ipin a s

b actrU% 2 60%IR :
th the right-

uI os

19%%hor .

enzylenal v/i:]
a| r.. ethiylorediot -

) tar i@%&s I’ﬂrm

193¢, an th
t hus egfer and reEiudt

ae the
he conp05|t on

_ rc (0. 15 ) of
ot -%i':rt

npno ol gy e H&e em\yxﬂ

hnd t tﬁélom-xdnur é7ﬁ

it
rboj pri%?u%‘ti ‘Xi

B0 |solated

60 UV: 240 (16,900).
(+) - 3 - Ethoxy -

age t - m l cr (l ;o tetra- for 1 hour. atcr wa thcn
g ura lS cc ﬁg&g li)d grcapltate ﬁltered oﬁ' and rccrys d from
ubr ?:hlorﬁ 21E Hisxiure of ethbd Hdyane, giving

Vi SCO&I twis keptlfor 2 ours at room tempcrature () oil7at -acblrmyl--diss-r hwmegrlat- inprg 70
can ahgohcb@}t’mmﬂogto (350 c¢.). Working  testosteronc, -
ther lq ﬁy

homo - oestra - 3,5 - dien - 178 - 0

T 25 Gamlhs. capsul es, waorhed amanemﬁrapp@%e; Qhlafifhg
rier ca\nsotaeome-n-qr. 18P @ -Shbybt age eeonccm[ra&t‘dr l]ydrochlonc acxd ¢! cc) and thc 65

18 - nor . oestradiol mixture a)

5 - 50 an
R0 = aciase mm%rrrfﬁ:t o - o

b 25 cc)@hd dheknatofraphed én'séticy d pl- uﬂi 3 qnh(ize g.)'was
n st ag(c:gz}‘c]?c on c;?th benzene acggéﬁng a small gtqtrrcd with a solutiongqf wcﬁ, fhe

f thcr er, and conccntratcd rochlonic
ded Cﬁfgﬂ e gﬁén SlGtion Swi %%?@% nd .the. mrxturc allowéd to stand
et 35 ke QE (m atCradri ek ritbe 16: 2% Hutd. OVY hoduct

* the propomons 5 4 l byCﬁﬂtﬁneprga awi map nrtum:tatatb,}s&amyirtbn fofl warer and

talline product Wihich was ctggbﬁ:fj‘gt@[ BT he n80
f:g:n hexang, and subsequently rom hexane 'ogdn cxmcts were evaporated ﬁ ape
onu]a ing a_ little eth dacetate, yvielding srduc recrystallised from accton, tnkfiJ p
bsi qu Hﬁ fide S 15@ utyl- 17a- gwc (+) - 17a -tety] £US -Domber BRI Yy
dﬂfyltésfbsttrﬁm 0B g

e pagriegosstonel (A% g, vin.pgl4téisUEr o d
S o685 kol | SN et i e 4

ﬁrﬁ-l e¢;§% re g’he’s ame® G

magnest_ujn 13'3p_r,p_mw;| Q,m ahydé a17h, dry| ng the mx in a
e ﬂadtmyls a nordesuediols® ; :motbyit ether dextrrn cEmamenEt 31of arr addi ng

l‘olyscd usmg the proccdurc of Jlg‘ﬁ mgti " %Qgﬁgt Bo

if‘gﬁ g 0&&?&:& S ikt DO bR (39 cc)

JOXYWEJnﬁlo en :mﬁsﬁlon&?r Q\ihiKede lof ngatcra(ms cco)mnr afchtigedt )tyerocmonc
N ol aithee and m—h@anc to give 138 - n - butyl- acid

18, is tergne
r at | " 3%1%3018{}@ 'rozggras Al r%@r aﬁm"
1670, (Found C, 80.8; H, 9.3. Cﬂ
D Y. requires C, 81.1; 95%) nortestosgroneaSmpﬁ 03-—6° IR: mo,
N ternatively t he ‘tablet is pr epar &§0b}658; K50

| L. n- (00 ) "\?fé 2 r10| din benzeﬂ& r;gﬁl ng the
ster qn_é ethﬂ%nedmy ~18

b} and (+) - 174 - ethyl - 3,3- On ﬂ:stostcromﬁ(l)s ) ity hpgridinex (20 recy

d’e o ¥aper waepddedih e
E _recrystal-
r -he ane 9

yISUE D kb,

ﬁi@

E
5.)-:3

lﬁj‘l 950

%1 i opy Wi_t {7 LNE, Ppt%e Hemedery- ajppl

- oestr PurePc htootainigg a 2% palladlum on calcium (gar, ,?

éa%'?ﬁ"%'} UL B ﬁﬂ}g ottt an
duct‘ isolated with molccular elil.iN entl 6FC hydlkogénC had W:i hios
ptly eyfelding (td) -sechi dtsmbadpIsolation tvdth rether gage mwé'@tt

ne (0.04 which was recrystallised from a-gpi of
7 K &ﬁe‘tﬁr&ﬁ T TR - T T e

granu es drie -t1 & - ¥in &Etastemne,einp 1057-511° 110

ed int UYhe24beGi¥ }; alRG 0 PR9%
5 3%'5112 g otk Gl e
yo%ﬁﬂﬁ y| €N8” st er Ofyduprs 33

w I homvit edstrf Or (XAVRL-EEtByhyl = 18 - homo - 19- 115
W#sl b)@:?lys “aug:mm' Rne (lﬂes)c ke (i%w)ue as .
ﬁ : 5‘? zb‘Y’?pf Q ey 7
lﬁ’é' atl) §0 . igl) ', benz pmthéorm—

ed wi() -tie - mbnyl:l- es k hormu-cw - mlx;ui'c&shake(nz in ml) st ylzlt té%vf&mﬁ 120
terpne ritt CC. mols) o rogen na en
nat eﬁmmlxmre@mt & e product l;? gﬂpleq? !

absorbed. The catalyst was filtered, the solvent
removed and the product (0.55 g.) in methanol

EXAMPLE 29 (10 cc.) was shaken with a solution of sodium

17 - lyl - 18-  metabisulphite (1.7 g) in' water (8 cc.) for 5 125
(0.1 g) mmutes Water was a ded and the product was

i r



nmy. EXAMPLE 40 [ err] 18- Hono- 19- nor - 17a- n- propyl -
Pedi atric drops for use as an anabolic agent ion 20
t est Qglerane—— —— —10 . consist of the follow ng i nqredl ents per
drop /9 s aatite S P 0= 990 0 203 9 o =+ e R s,
cc.): - 1‘n- - Magnesi um st ear ate powder o .5 .
ng Poydéred corn starch 2113 ()- 18- Hono- 19 nor-17a- n-
Lact os§ -powder g.s. propyl testosterone 1. 000
Magnes 44 ~alum ni.um silicate 80 ted 90 . 25
245 kT (t hi cke@i ng agent) O.I%sz-,gPol yoxyet hyl ene sorbitan -
nono. 3 _f .
| auratg . isolated with cther @nd;(j@rysta_lh d from is intended tq formaulatign yf,@e
corrcc] proport nciamARRC) i S mwsp@m’é""ﬂoﬁ Eﬂ%gaﬁm
it inty ;‘Frar d gel ati m (135 'Ie 3(54&&7 i;éxﬁd aﬁhers) ls sur-

-4 18 nay each capsul e cont &lundsd b carer, @Hclacstﬁmeinlaptgqiﬁe

. Dt o, povder, cachits and cappules can be 70
hydr oxyben,; &7#0%"« Ethyny (a %5 LE % f(;rporal a;lmmlstratlon “B cal

EExam le 32, and  Liquid\forra (pecparhtions iﬁgﬁﬂ&tsolunons,

It
benzoat e ' ated usm§ ;sec
)n for oral theapeduct i Ian gq;beqhz ostispensions, and emul 10@2011e compounds

bisn are insolubl dissolved in .
gfo 5_88 ad ”Wwﬁblg vﬁﬁ €S &&e § é?)t aqueous '{ﬁ%}" ér:mt s for aren- (]
94-—7 UV 240 (15,600) IR: 920; teral injection. They can a!so Chorsiated
(Fdimd C, ®1 018, sar BL,HQD, &qdrei | svelution in aqueous solutlons spplythcne

] - 19- Homo- G983 rH,1%8% h- pr oy - glyeo °‘A‘“‘?’ PLIE e

n :
J together all EXAMPLE 35 tew;faé E finely divided compound in 80
e i ngredl enys) exrepEnfiNss HenOL 6t - 5Ne whtt Wty sodidiA Gadstytbthyl cellulose as
nsilicate enc - 3,178 - diol (041\/3 atp. d7e+8°d ptspcnhmgaddbﬂ suspensiornsican be pre-
35 105 IR: 3330, 1640 § pared by dispersing §7 figely-divided com-

wth 50?‘? ? 36)336 dcﬁ(h ﬁ& (ﬁgéﬁcmﬁ ‘%lef%; ! “pound in arachis oil,

Preferably the phannaceuucal preparation
gt hyl réiwist @itil the colour of the ace@dné aisris udic Bosayy formi B sﬁd ornt, the pre- 85
ilscosity - solutlon rémained orangg A3 5d:m) ygng W[og resub-divisied g_!nu gys contain-
A1 propanol (1 cc.) was the at{ﬁl ‘The miixturé 1ng-appropriate quant t e compound:
. was shaken fo m tes v:t aqu the unit dosage form acka d pre-
ng anabey i dod dro 1é’eb 56 cc! Qféﬁdc &: ) paration, the package cnnt M ﬂ£c& e quan—
titics of 1 p¥Cparation, 1fdf) example packeted 90

f the fol Iwad@dl mgrub lo 16 layer scparatcd,
washed, dncd g’at’cd The residuc was powders or vials or ampoules, The it dosage

o 45 Vet h e crystalline . form rpbc a capsule, cachet or tablet ltsclf,
n%« Jﬁ% &% aflised fr m  or lt% be the appropriate number
Hono- 19361(3éihc ?@glﬂ: EHAPHA Yy d 6oy Qﬁlzlﬁékﬁgsd form. The quan%ty&f
one 19. - nortestosterone, mp‘L lﬂ—a@ﬁu runan congppgili ib lagulitwiadeaf preparation may 95

- 0! ix hi nce; be varied or adjusted from l mg. to 100 mg.
_dfvxgg (rarl : gsdspwde 'a@q'a @ﬁer ity yt ww« Gl i ok ex s 25 mg)
y rcparat 1‘?({5 .-accordin to the pa on and the
gteroid gs lmﬁcﬁtioh a onle.ﬂéoﬂnp ingl 85 an th@ actﬁ@
Rr epar ed bythmmcnm um@smtaﬁmr withn r;tharma- om&n is further lllustrated by the 100
dients in cpicdeceps pa‘iiﬁ"§$’a i xﬁ(ﬁf f°‘el jog Example, fraibigphareasruticd
2 . a compound of thc 1nvent|on1 srot VB‘i rre I's adj usted so that

. Lact gos ewise brought .into association with a pharnfd- S cont ai ns ExaNpie 3¢ steroid.
10 EXAVPLE 3®utitslly acceptable carrier. An anabol i ¢ agemtmsaipd nablep for fugy as an oral

§ral  The t Eb phyrmase lg cafriseifan e i€ pE5EeCoRyy of the follaying igprss 105
j 0} d prcpar %

gs jof t he f o md wé ts q;,spe,gm carboxy vinyl polymer anpg

Sed cc.: 45 granules, capsules, cachets and suppositories. 1 Nt 0 sl ugs: the conposi<+oni’
gr anul at ed, A solid camcr can be an: or more substances (=+=)~18-Homo-19-nor~17a-n-propyl-

shape and size desired, The powders and
tablets preferably contain from 5 or 10 to

Whlch m n 5t0S 10
79 bilisers ats{mcan suspen ‘glaée %ﬁggﬁ lgnd t(gtﬁ)o mmlugeﬁulgsg %&g&@ed 110
allyl, I- pl"d lsﬂ{egr;tmgqgen ﬁ?&ah@ 400 cps) '
: 50 an cncapsulatmg material. In powders thc Lactose powder - 25
i . carrier -is a finely divided solid which is in Redried corn starch 25
: admixture with the finely ‘divided compound. Magnesium stearate powder 4 .
In the tablets the compound is mixed with Calcium silicate powder gs. 115
carricr having the necessary binding properties —
55 in svitable proportions and compacted in the 200
t

The tablet is prepared by dissolving the steroid

'99% of the active ingredient. Suitable solid
carricts are magnesium .carbonate, magnesium
stearate, talc, sugar, lactose, pccun dextrin,
starch, gelatin, tragacanth, methyl cellulose,
sodium carboxymethyl cellulose, a low mcltmg
- wax, and cocoa butter, The term “preparation”

(l

“in benzene, mixing the solution with the right

proportion of starch, drying the mix in a
current of air, addmg the remaining ingre-
dients in the correct proportions, mixing them
and compressing the composition obtained into
slugs,' and finally regranulating and compress-




into tablets such that each contains 10 ng. of group.

steroid. 15 A ketone according to any
pr eceding—560 —————Ldisclaimihe substances 17a - ethyl - 18-
cl aL_m__nqaw ng 1] e G

nort est 0s ne and 17a - ethynyl- position. 18 - honp - 19
- nor Pest ¢gst er one except when 16. A ketone according to any one of O ains
prepared Wy the processes claimed below, and 1 to 14, having the ethylenic
bond,in t e 4,5 . : | disclaim pharmaceutical preparations: con-
p05|t| ’04127;65 taini ng them - these 13
subs-t—-a-n e and -

10 tl;: _ti¢ns ar e;ﬁzsta’é’%‘zﬂb@é‘@ﬁda‘tﬁlcm'wdolm Patent en - 17[err] - of - 3 -
one; -

_ Alterhdtivdy tn%%&dtc?rk ted B ‘bﬁ?*/ 6 (15? fho.ndMa7en. 18 17a -

Et f&nyl T 18 - ’t fold- in bcnzcl:)llt‘c',::&a mtxlng the 1 82@: sterone - 0.001 .

5( 1%) - e___ :IQ? al;tun n wntlohhc lac:&)se nhh: and drying Bc27yl al;tl)hoii §§é 60

19.edq74- - | | y t 8"’“ Rysrent eag? en aggn Og- tum chloride S ct to
- cc alcium sil Sodiym car met ellulose Se

theb? eg i ng dif qbf) ch. W e: “t: $r r] Foly etﬁyl y Hﬁ% mono-

I C}Lsf\l M S - tamed xs mixed starch paste prep arcd from the - (1"~ Poopynyl )

- -horjo- remainder of] the starch, th¢\mixtére nsowd- ketvﬁme forfm)t:dnen str uct ure 4qs.

) 10 nulated, anul ned €
Oese;tq 1(; 5(10) @ $§| ' % into The benzyl alcohol, sodium chloride, sodium
21 (gl 7 (2 - at” ca wm mg. of carboxymcthyl cellulose and polyoxyethylene

oCshd = 5¢10) - semxd 17 - O - »one - sortfitan mor‘tio-tls‘l:atc are mxxed['v&mr\l\)]atcr for
22.us17a- Yeth ' myccnon and the mixturs” sterilised auto-
! cstr Y% ( r}nﬁ capsul or ustzlla aborLc gent fi ing. The sterile steroid in finely ﬁ:vtded 70
p ??l 7@, n rgtéle capsu n e%[l Fth]e follow- -is then mixed with the vehicle in such
Et hy nyﬁg ing nts: e n- quantlty that cach cc. contains 1.0 mg. of it.
preayl oesfr - 5(10) - en - 17[err] - olmg. 3 - one.

24m-18 - Nor - 13 17 (EXAMPLE 40
pr ;:Qlynyl ) b e;t 4 - é&i‘g omo- -mp licg%/ B?P’]l [’er r] é:cn‘lam ops for use as an anabolic a é

erone 15 v
25, 13ger [ -~ N -Filld givided sn%axubnahhynyl 5 18(00 te)*e Hrering ingredients pet
gramp -of Rt | east Magnesir geasate powder( 10) % ' 'oI - 3 - onsg
cardbon at pris, R[eij"f’ F%om SARE ubst | tut e’o‘3al ky * 18“ sostcr 9r-17apyp - 7a -
meffiyl - [L9: - nor- al keny_ﬂ_ gﬁ,m dtilm Uiicads sub i t ugged
tcsgdosﬁ,er bne.25 - (th&ﬁcmng agent) 20 al &yis,
al k%nyl r - al kynyl Ly dnoup havi n 27 18Polvq=w§jwlcne forbitan mphgry |8<§’3019 -
notesto-} - ﬁ%b% r ob; %ﬁfz mgg‘%l& Led al 349,
1 n 1

st &fone. ; ::gmthinttsol 8dlifihe deo yﬁa@ OQfiric cﬁg EE?! h?‘gme 0.06023- g5
178ay- ol | I - 18ach cippulo contain® 10 nmoptt ggteangre- Glycerol ef| ned) ant2si ng A
comgai ns pn ePhyieahni ¢ bong , st erone M“hyl P"Pi DREptng at 88§

R yl D-hydroxy
S- ﬁéS' tron. An anabolic_agent sé%msugﬂgfor p-hyd xybe Qﬁynyl ) 0.0 9'

25 2. |A ket onsnsiere sfaheHolhgvidgan d&hm:érSdc.r: vthts lednvatet €St 0St er one. 0,015
R[ﬂter]ooa Rl err] each contain not mor e than gdﬁg}ﬁmﬂam 30: 18 - o¥aAp -
17%al- (2 methal lyl) - 19- ' Yol and Aavour gs.

nort est osft er @se. (+)-18-Homo-19-nor-173nmpl%phetOne aC KGRI plepardd 3 nilkidg Bfetticd & M

31. 18 - |Hono - 1n%;t;sntost¢me - {a‘ glt cgtﬁ 100 :’f:‘cu:inﬁrc;th@;; emtl;’pt mg"lds:grdﬁdd dtlﬁtrﬁn]:ly-t sgsan
et 1 ar dup.. PBo YT ESTG one ed steroid Is then a an eﬁm

03 A ket on th'%?:?'p IE 16k G 3 1° 57 ol [ sogbita ,Lﬁ"’i’?t sach;®
17,a - .metjyl 40 13[ﬁ$’cﬁsty 2751 n V\/nICh R[err] I's an n-propyl
groupi’ s FQ’JE!@F@UP'@PG’M!O* 5 Expupkebne accor di ng
(6, i or O Ui 33" 16,1 - il - Aol vy e
, inlwhlch R[er lycero an n-butyl gr oo ] y‘f'?égtt‘osteroqﬁg
6.5 tione ﬁccdﬂdﬁyﬂtg—ﬂydro:arhgnzqareecedl ngso 34(-»r)lﬂTH&:o=l9Rnb§rmrn-prop}13[ err] -

n- 5 propyl 17 - p-hydroxybenzoztg v\@)t tstéRiner r] i s a supst jl0ut ed

unsub- Vi nyI t @’?‘Bsﬂngrdbsﬂged water " ﬁg 5 a ny
3§ lﬁ - Bl SNCFhe -findiP Rided stdréia wrstlrk& Snto aln fg}l{'ﬁh f0 7??:'_2 QOO%I’%&;I
according t

h@h@rcnhred:llmmmg mreo«pydrtxmd-ostelmm 1to 5,:in Whi ClhoR[ err]
i .a subdti t éﬁ ;{'umm 3 e }‘ gsiym stigraterpowder 13[err? -
subst i t utled aI k ':t;vzgs 50 that each ec. Bpyl test osterone. 9% -
1Gane . etone accord| ng to any one of O ai:ns 3720018"’59
Joades ) 13[eyg aboic gt Sabepeion )t }lte ot b 'rlmvc\xmﬂt]hm e © 2
sutsst120utje ¢ la
st‘?:‘! ut ed fal kyny &m:sts ;}aﬁl foll ﬁm f:m scl';rg%@ t’:::le: %Eg. m%r
(e netHallyl)- 9: A ketone aCCOI‘dI ng to any o
13[err] -4 n - propyltestosterone _ o 1'to 8, in which Rerr] has
from1 tq 4 carbon . 39. 18,19 - Bisnor - 17a- (2 - methallyl)- 110 45
at ons.- . . - . 13[err] - n :

propyl t edt ost er one. : o ' 10 A ket one according:to any on of

A~ AN AN -~ A~Nr T | o — 1 v



claim jin which Rerr] is an unsubstituted al kyl, ethynyl testosterone

115 # 50 al kenyl or al kynyl group. 42. A

st er oi‘d conpound according to Cl aim 12. A ketone according-
to any-{one of inms 1 substantially as dE?SI’I bed herein and shown

| to 5;{“‘i n whi Rlerr] is an ethyl ormm’ 7Sith reference ta any one.of
Exanpl-ds 2, 6, " the stearate added, and the m:lt?;rc c&nﬂ)’r&i@nq:raﬁﬂ anyd nﬂ"’lﬁ?ﬂﬂaﬁ)‘- eﬂa-ﬂﬁﬂlalm al s
7, 10,413, 17, i_‘titib z_bidsﬂ@hthat cach contains 10 mgJoft Gr@ﬁaadke . |ch gerr
subst i Huted or Sterid3 A sterojd npqund . ac (f e 5010

55 undubsti tsut ﬁ(dnd %cllﬂmcs&; émsaﬁol3:%zgty:y€- p%slm::t}: éo an kY or

descri- Eed her ei 8 andnos I9\MNnortcstosterone except when 146, AAkekmt mdlegm@nxhnn of Wgmany
one of:4C ai ns aredrbyfthe pagesascy dlairpd Wec“';’gl b’rs"’ugxlé?ﬁw ghe pthylenic bond in the 4,5- -
Lo, 3 iln which :ﬂ‘c,.t’g":a N it 174 xh 518 Qo CRRPOS(ES)-
accordijng to ﬂb arc described and claimed m Patcnt en' - 178.- o} - -154- :
1,041, 479 Specification No. 20453 £66s t(8eriabit No.add &, 17an< Ethimey! mbSt-uhenq:ewprtessed
propyl’ | allyl, 19#38Pynyl or 1- or 2-nethal I%ﬂlg) '1';" - }\7{13]' ol -3 - one. nt 0
e - Allyl - 18 - homo - oestk ['5(30)- 0
tabl etq such thatsua@&bo mQMb.sng.Jeﬂnﬁsawmr ¥aQUrg - ol - 3 - onc.

one.

st er oi:d. ‘1 CLAIM IS:— 20. 157« A(ketmqryn;a):easdl mgwto
any prgcedi nd® 60- A steroid ketone of the structupe i { }ﬁe%%u%q ﬁc,;és- a - ethyl
- 18-.;;claim having the ethylenic, bond in t __gen ] 17tp Bk B one"g“" :

hono =419 - nort est ost er one eBnde7a - et hyny 22 s.lMcm -~ 18 - nor - 138 - ,,_
18 - hCrm - 19 - nortestg one-0HCept \Aherpmpynz&r-ﬁ(ﬂ@btqnel?acobfm

any oné of C ains pr epar e&ﬁ% ﬁgf]g%s%; 'liﬁado:::

bel ow,4and 1 to 14, nt"he ethylenic b 3 - propyl-l?'u-(l— 80
| di scljaim phar nac® pr epar ati ons con- pmpym&strmm) en- 178 - of - 3 - one.

65 t.al ni n them these susziantSés raﬂButpteUarr-epthynyl -118- 17a
LB o - s, el et et 0 ol g e
and cl-aimed in Eﬁ%‘aﬁ%rﬁ}- substituted tcstoQ

Speci fiicati o20 Ny, aﬁbﬂ rgﬁlkynQ gfou;alham the 127, 181 Homo - Erdvwingl - 19 Rmtohorm
- oestE- esscntial character of a@4msupPgigired alkyl, sterone.
5( 10)‘-.‘7 on - 1731?}:*1 hercmbcfore 28. 17« - Allyl - 18 - homo - 19 - nortesto-

1
: ; ; :::d :m "X con :‘II-II‘IJS &ﬁcﬁlylegt md sterpne.
19. I7a Alyl ternﬁ E - C%s 18 - Homo . 17a - (l propynyl) -S9bj et

tin,
to the'if oreggs ngadi %oﬁd iEBd’rdméNH/ﬂa:manm-wlﬂcﬁ[ mﬂéstostermie - 3 -
1 CLAL M | S: - R!and R? each contain not more than 6 carbon A8 - Homg -~ 17¢ .1(2 > mﬂew)nylﬁ) .

18 - hém)- at e of® Qst PuC ur pestL -
5(10)E% en - wa},l;g't‘ogfc T,{‘?,:? ége{o%lﬂmpl &Qﬂ:ﬁm pri;jltcsitcgt?o 99 -:'nor o5

g

21. 17a - (230 I\/b.t lAketo déccordxﬂ@to-ClhmrIDm' Claim  32. 18,19 - Bisnor - e’ methyl - 13,8-

_ 2, m whlc tiy an_ »- roup 'y yltest rone.
[err] ¥ tone cc dmgbg or :um 71?;'0?18,1906%15110: 17 Oneethyl - 13v3-
;22 17 - Met th in w]-; h R? Yn n- n - propyltestosterone.

propyl estr - 5(%0)A kewit accdedih@Ité [any pﬁ:lcedmgS - 340118,19 - Bisnor - 138 - n - propyl - 17a- 100

23. 17." - Eth ¢laim, mgwhxchrﬁrts af s@tp or punsub- vmyltcstostcronc
pr opyI Bestr- ?h)és(tl . 18,19 . Bisnor - 13|B,17u - bis -~ #-

.i 3 one accorc? L to a]: 81' l%lms {testosterone,

24. 184- Nor- 13 @gﬁﬁ whith R tm!tedflg uxt- Y B Allyl - 18,19 —'bisnor - 138 - n- -
propynyl )oestr bga )alkcn)&rgroup17[ err] kcsmmonc . 105
25. 1-3; er r] acc mbz ﬂlgos( alms l 7 18,19 - Bisnor - 13,8 - mh&ropyl-

- A . 1 a t sub testost

b At eas ™ I for 5%1‘1 19'%13?& 7(% - lli] -

of - 3; one. mafcbamacaira@m alf &% lo 1 Claimnsan3gns U pspylicsidsesnal y

- Hom) - 17a m Byin whichQR*-hap from 1 to 4 carbon 39, 18,19 - 1s|qg'n}/]7aor(2 amg?ﬂ&y]}- 110

one

138 - n - propyltestost
9r°“p Or a {’bg }*Hﬁ:%’ é&%‘n SLa5f St Claims 40, 1819 = Bisgor < 136 - 7 - buty) . 17 85
120 aI al kepy, 8Q£cwﬁ 1 sglg%r rboR Wiofg) tet}ﬁltestosté&)e i .?'b ty "
vi nyl .- : 19 - noruP.stAokctone accordmg to any preced@®sendi. cls,12 h Bisamt-dBB ok zbntyi - l7a-

unsubst,l t ut e a¢’ Sin in W *egoﬁé“ unsubstituted alkyl, ﬂhY"Y“&"F"R'eW or alkyovl grou ud13
Ast to Claim
(as her‘e' nbe Orglz A mg Ln neoféﬁjms ggggxtann as Mﬁ nn\énd shown
idefi ned) and ring $ i6f GRICRURA 55 2Tt ®eni C refofefie Qb\@ny one of Examples 2, 6,
termnating at tH3 &k O'thcpldmitoanyoneofClazms 7, 10,288, 11818 aabh - 17a -

4.‘ 1
pr opynyl ) - 21 3t t&S x:}liwh;ch lszassubstlmzed oK kle13 taﬁ %Eﬁ i ?10
whi chr norteé?gos l@ bu'iéonf: agcnzrdxg::;utganyoneof(lamg[ h s?n i le 98 akn not
nore t han 6 car bae S, in Sflich B8 is a Hadtieyl, - v:rib'Zat-- (43 A steralil hﬁipqud)acmrdih@-to Claim
'at oms. nort est ost erone. . Al ket one

:accord_! ng to Caim1 or aim 31.'18 * Hono - 19 - nor - 1_7:a - n-




2, in which Rerr] is an ethyl group: propyl t est ost er one.
95 30 4. A ketone according to Caim1l or Claim 32.
18, G R o immetmede Lo Bl — 2, in which

Rl err _;A—WWWMM%HWL gsterorre:

5. A ketone according to Caim1l or Caim 18,19 - Bisnor - 17a -

33..
o oy oot bt erone ooy R[A‘” g Hmﬂmnﬁﬂléﬂl | s
n

precedr ng 34. .18, 19 - Bisnor - 13[err% - -t 1hAa- w
35 Cl&Eim in Wi ch Rlerr] is a substitu )Bﬂ’%? unsub- vi nvl t est oster ane.

stitut®d al Ky} (@ f4Rte added, and the mixture comprcsscd opyl 3-51)'1 1-Bropsfhyt orEl P Qlmethallyl
13[ er r]‘ 17a - 'lihtd tablels-such that cach contains 10 mg. of §' ket one according to any one

of d aijns pr op}ekmfbstoster ne. A ketqne F°”F%3%'F‘g$g?m POI ai

« - h 1
a SUb Sﬁ' tut eg q{omgﬁcll;‘mn?clgqlostcronc aier l?‘FtP&tL ot 1 arm =% th§rfﬂ1|¥ e

subst t ut ed al kegNYhomd!.QYR. nortcstosterone except when 1Br ﬂﬂibﬂm‘e Q&brafaf a8y iéhe of Claims
105 - . ' prepéﬁd by tl& prétesies icined bdegrud nd td B, having aheeethyleniCberidriw the 4,537
18, '19'_{ 4 Bisnor L drz rl’*]r"mﬂﬂeu 31 %E'y ps_ con- Posmon
' an
rmed

Rerrliis a wb?d': fggcr 5§ Leg . p}fp Er\j;)t,gcs °B‘t§?8°rs%n§8°)'

Stltutf’d al KynySpe@ficatidd- No. 20453/66 (Serial No - 18BL HoH6 --oestrda -
(1 - méthallyl )1,041,280) 9. A ketone accor di ng5(11Q8) -emy ) °ﬁf ?1’9?;? g‘f 1&&)5 H

n - prgpyltestos 1 “{1 e om
1 to 4)car bon Eﬁ‘g %g"'f:_ﬁ“”"’é'd‘”"’m“’ T °’} 1 @al h&s bonst) 118 - homo-
atons. 1. A steroid ketone of the structure oes&3ﬁﬂo en—- 178 - ly] 3 - one, '

pr opyl. test ost er one. 10. leéi'c% d2 acﬂ%’ﬂ‘b'lpg 180- h?t'y"ogs
Cdainss 40. 18,19 - Bi snor r' 18% err] - n ‘1,% g _'l‘me -

1 to 8 .in which Rerr] hg .0l car bon ap,@mocst,_ej( 2BSLBL 9 Lghe,

11.", Ajket one accordi recedl ng 23.. 148; Ehynyl Bllﬁﬁoror- ls,tBEefr] -
n - but yl - 17a- claim i npwgml?gv ﬁg@?) F“r-s"ﬁn ol - 3 - one.
unsubstituted al kyl I t est ost erone. y 17"’ (1- 80

. Yo y propynyl)oestr i(lO) -~ en - l;? - 3 -~ one.
50 al#enyl or al kynyl group : Bufyl SRS Déthyngronmound
accor dr,ng t-0 Clwticr Rt is an nalkyl group of at rcagzz ﬂonk:gt gﬁQO)accm-r tigngolt-08 ame. one of

C ai m; | subst<agien atom 'Sd@sb‘rs? ‘hgm gin tesmstc &hHamo - 17« - methyl - 19 -"nor- g
o 5 whi g JLE ar,amj"g" B e rﬁ“fxlirmroefﬁr@nﬁﬁ 1. ARkgen® of

Exarrp_I € 2, 6, esscntlal character of an unsu sﬂute IOﬁ&orﬁCCOI’ ding to any one o

mel 7, 10, t;ékﬁt@% Qk?alkﬂlgl rtvdp Z&t};l;rcmlg)ﬁ t28 17« - Allyll- 180 thraﬂtP Srortestp- whi ch

lid n contar n ¢l C §
e TV s vy il o L
eto
subst al{ltl al | y @adﬁkﬁat%ﬁalhﬁﬁteﬂo& thiidScS 30. .18 - Homo ~ 17a - (Zn- methallyl) - 18-
ket onef_;_,_accordl rpmso any one of Ol ai’frs _w thn slewpee to nple 11 or
B ik ey S b Sl il T o,

4. A gt é f‘ H Hﬁf. ndl'aﬂcr‘aiaa @2 mls 19 - Bisnor - 17«’- meth}l - wﬁ :
wtially ezsndemdf Rbisdnhzepra:yh graupd ‘showns - prOizylteuostkamand 45, in ich a
cor¥.égpondi ng }35 A ketone acc"‘""ﬁﬁ’ Clamwi ehCkigt ey dhcelHs - %Eﬂ%? ord oethyl - Béanp| es

opylte er!
conp g‘dw%l tﬁb&c&‘d’ (t'yf lglitlc'yp preceding 3Er {g’ lt9sm;3tls::r ’13@*119 roM- 170 100

16,20:3 0 24, 352Glaing4n ahidh R34s a sublituted or unsub- vmyltcsto%férone he racemat e of

a ket d_,-e accor diri;wg: :g:m\ gfouprdn m y @he 1?19 ClBisners- ﬂ3ﬁ;ﬂu43hand!-| ts
one accorai

mer. 5,.in which R? rfa s med%ﬁ%sésgro%ygl oﬁF gl’ hp% ablsﬁ&rerﬁbd ket One

a%ﬁﬁﬁt@ic@mkcnyl feup it toEt&o

i§ whi chdot hes.eA lkaodayehbﬂingsedayanacmmm on 7 18,19 Eemsn@r -138-n- propyl-

. conpount 5% rg(zrlydg g pybstituted or unsub- 17« ~ (1 -~ propynyl)tes ;&go wher e
: 8, ethallyl

i al Kyl JPYUR ferrs St 56 dn Sheof CBAHE Tkl %) iy - g
uti:pn in 1 to 8, in which R? has from 1 to, 4 carbon 39, 18,19 - Bisnor - 17a,~ (2 - methallyl)- 110 a
non< pr bt oni cts smlment usi ng a pal | adium, or1385n- propyltestosterone.

70
Raney, firckel caf SIS TSI M gffgle o 138 - - i1 -

11 A ketone according to any preceding - 41. 18,19 - Bisnor - 138 - n - butyl - 170

claim, in which R? is an unsubstituted alkyl, cthynyltestosterone 115
50 alkenyl or alkynyl group. 42, A steroid compound according to Claim
12, A ketone according to any one of Claims 1 substantially as described hercin and shown
1 to 5, in which R? is an ethyl group. ~ with reference to any one of Examples 2, 6,

13. A ketone according to any one of Claims * 7, 10,.13, 17, 18 and 25.

R 1 to 3 and §, in which i is a substrtuted or 43. A sterold compound according to Claim 120
L 55 unsubstituted ethynyl group. - 1 substantially as described herein and shown
P 14. A ketone according to any one of Claims  with refercnce to Example 11 or Example 12.
1 to 5, in which R? is a methyl, vinyl, n- 44, A steroid compound according to Claim

i

. {
i .

i .
L |




has been absorbed for saturation of the 14, 15-

ethyl enic bond, (b) by a carbonyl-reducing *
reagent before or after the catal. alVla ..‘.., - T

. o h e e e £ e TE S Ao T DL oL aeessama 0N St ep, to convert the
car bon grou . Band _' 3 0X0 group w ch I s acconpani ed .
byt roxymet hyI ene group, (c) by the action )
et hyl enj ¢ bond term nating at the 5-position, - of alkali nmetal in
l'iquid Bnmonia after the 15 with or without a second t A%l enic
bond #ef- catal ytic hydrogenat i ont,eM@7%i

tdge
3-poaitidom: . . wth or affe' t+he Ldl' pony Vg i d3iahd bmn&ﬁﬁg %
precess accor‘ﬂ"ﬁ@;:gmﬂas dasctide iy 3 foAt dompdued oh °8" e't hyl eni c. bond .
and (d).tby the yith refetncto I"’é"# 2 {amﬁwal ent organic radlptaal | i nked- '
act jon ‘df al kals Sn% 1hélt° ?;%E nammdmgg%l ntoring AJD ®@xygen or

: Ok 3

sul ur at ons, , ,esadﬂ ton donor th

20 fone oxyg?e éﬁﬁ;&ne sul phur t dﬁm{erl ngs al g0 2 g Fess thatn 6
car bon a gl‘:“m| Aw"‘"—" for pmp E{;%:Ql&%; 43and A anch y single ethylenic
y on .
bonq,t er taneowsttf etg;s rmekdthmcwa!durat i on of the _
m nati nglat t i dhl@ﬂthe structure 8,9-ethylenic t ngmm;,q. Oetoagively
conmpound {of 't “’O _ I R* vite b%ém% cAUioO Arcl Ao °‘!(gplgy m -
epresgnt s a rm'r‘tw ic GUl@aNIsTS ”gigq rogen .

25 qginkdd to ring A by ,a ¢n -or sul phuga,@)t Eﬁcl catalyst umrl o 9%15_
di val ent for two nonovae c r adi Balbsen|api¥ f m‘o on&lb CciRB

nitrogen ktom @ gs A and B have twbylemc Ty P.m mm%z; ydro- o

one of whjch term na?es at “the t- posi ti ga,m step, foemonvprt the car B
ot hegs at fhe 3: POS) L Ons an aad-hydrolm e P&prﬁo gs,arom {7 ﬂ@??%fﬁﬁ mer4l$ in
which. t he corrpougﬁxﬁtgd,nplvﬂ@dls §eg ° i}, pyy -of alkali mc‘tﬁo ;:naﬂon .and slmultancousY
2,5(10) - difene. - ethylenic bond “"'“;%" yletﬁ:ct wihte s—m%&‘ﬁ,"\/g‘t’ tﬁ')(tatho&é’ﬁ:dt’ %ﬁm‘&ﬁétﬁs
507 A pr cesd5aeithrow @i m 49, 6 Drere Qﬁm{aﬁm&p to
a farggony! 35“-“,““%/\2}5&43 actyling f‘rﬁ}‘ Spifkal I dcdah u!‘kaﬂp'ﬂ bt dd!oﬁﬁhad is an

46, wher i* str uct ure

greup without re tcns at divglen r foms, ot hiie Pres ess tha:cc)mhou F@H’s i

t h&- produclt is a?%gggf\éﬂl%? %’ﬁ' pgfxfijggsmdtrﬁqﬁp ﬁi‘, ﬁg ldr afiter g c70
r ea_gent 320 eqne) 45, °“ :vc a single ethylenic bond 89_ethylemc bond,da gy

grSupgsR erf] are {fﬁ dkdgiei“mf E}aimw\umérecewsfccordl ng to’ CI a| m 49 in
t ook ntroduge the grw.up pﬂ[ceﬂflm ﬁgallzarap@dl tion _ '

whi ch hydr |ySI S Ks " & bx yUdid)éS“ 2US with forngsNlpn gOHa

l7f I‘I’] hy rox %otl ﬁ&t or two monovalent gan 40 acid adndi s and the

tom, g
produed  ils a 4, s;dlcals tihled tq)rl?lgd%(ag'o : ‘“°gé‘§a%1s,| y -hydr ol
80 et hyl eni c and?mk@t av sition an& pr oceﬁé ior dit ng to O aimb54,

at th
white p &%mm 6. £ 0 Slaim 7, " Ris a
net byl .gro 20 th%gtﬁtx ?,mss gcacordmg to C Claim ch t he co g}) ﬂrely h,\(grsgl goscenivetts
a 3,3-95 56. A pr@gahe ampord hydplyssdd A m 54whu:h is ‘: o t%é g up pocac ’ge 5
ac epr.ding tp d ai nz,i(W)-dieﬂF cegseaqg,ed},tg toscts:mdﬁ%rti em Qeaﬁmhxsat etqr@ age
3% w |ch i1 cdriied g r tthﬂ a ° ed toget cr
t| \?g oxi dati on 1"s abi ds thutpwd é“r auer caqtﬁ@@ thdll&ﬂﬂ’sm‘m

conti-t108ns. {54. Amémess forcc&ﬁlﬁg RS epmat?,l on tof “‘ a 17p°hy|dmmcel§‘§’ ‘br

: n
the preparatji on of ol gg[ed oumﬂfqmﬂ’?g,’co ormatlo gty 'yseol fiwhidie
st er’ti d ket dne o tﬂ*;g“c!;{d’ﬁ?:? tﬁd; thee profluct g@ A process according toﬁait\g

1, 04, 279 ylenic 3-ketone. Rhgar 47, iits ans al %‘V iiding tcatClaine $t°‘2
carbon 1°5torr°spond|ehgzecbnq5 < ;f,gﬁ;;ehas w0B:3t h(a 1m % which e g g&. 85

hydride

o M o b o L G

! A 53.- A proce a 3-alkoxy- tive

i yi)- 8 which the comptlwg A ydII cor;q’ltIOKS process for the pmpmnon of a

liyt)- 110 3 5(6)" or -3,5( )— the preparation of a ketone of the structure

| id l%etp:::c:sccordls ong to any one of Claims  steroid ke

17a- sterol 0!

" ' 1 o2

o R R

a7 o }

1 s | | . oH

Jaim ‘ ’ : . " |

;10Wn . e . H

-22, 6, ) ]

g . O - : :
o EEEE '-: | MR AR AR
§laini . .. o _ . oo o T L

i
3|




where R is an alkyl group, is ketalised with the starting material is the
3-enol ether in an al kyl ene glycol to give a conpound of the which Ris

a W&D L -._'.._.*___k......_____._._i.*_”"” e ——————re AR TN

S an'ethyl grou

ol ,,,B-_ OfgsgoaCfgfmgh :ﬁeaggt one of = - g T

ed with et hylmne gl ycol and tol uene- p 1,041,279

sul p“h," '< aci d, amd esu 17 1530
oxi di‘Sed with~ chr o gi{nhilinh@l% gﬁﬁ ::)rr“r::‘;:gdzhg compound of either of the
condi- tl| ons. - .

62.- A;pr pcess f.or prepari ng a 4, 5-et hy,,lllenl c _ 10 wher,e ‘X.is an

al kyl'epegdi oxy group and ring st er oi s ket go# accor di ng te _w of Clains
B has ya ot hyl eni bond termnati’ @w 1 to 14 and 43, in which’
f ' ~ hen-oxidised

positio

rregopnd- .
to-convert the |n9510 eth)d @‘ﬁ

Hone is i sgg@
hydrox& [ hyl ene group to a carbonyl group, . K.process for preparlng
asteroig| ket Oge | v lkﬁfgr@ ‘a ﬁg;[algss re§U|ﬁil rt]artxn]é7mla<t§r1ia(l) lse thles3 £n%aci|er in
accor di ng a 8}7‘ - _
. thilic ethy {EEcxﬁglngbgrﬁlvcta th 'n:l R is a methtyl&ém g e of 25
ket one whpse group R err] . t:h&ns sgrtoup; ﬂ{cerm is &t ethyih @roup.

17a- p_,o_" onwith forma- " has a Feater degree qf6lu axar to eene of
! Htr] - hydro% E%‘Eﬁﬂmgxn is
. uO s

40 . ' . ti onK :
is.finally the resultmg 17—alcohol is 30

ti veI y. riefuced, @

64. A: cess for prep d%feroi d ket one oxidised with chromic acid or under Gyfenayier
process fafcording to Cléggl ~ where accor di ngc‘l“ “%’294 one pg_lln meiemc .
43 and the SYQr bR TEbi bhildnedisiy g 4o 1% Nibiaid Keont- accoA&“ L o

corr. es gndi ng di ol Bfhag e ethylenitCbond terminating at the 1 to 14 .mdl%ttﬁ)l'l}; in wh:ch a correspond- .35

ture: - ' S5-position, this is then oxidised to conveggthe ing ?,Io,a;tgpkg? deetanegis depmelis to
S where hydroxymethylene group to a carbonyl group, or ptcpanng a steroid etone

the resultin I'»E:t ne is re cted with an accordmg to any one of Clgﬁms: to 7, in

13" égabdinctullic REnpHilagng fge Q6 Shirb®kcdTl WEIEH 41 6briddpoddB keton Asroup R®
pr epar |thzggraupsk’ezto 1%qubsitivg with forma-  has a greater degree df-up@BwAIDION selgc- 40

_ and mher%'“%ﬁ&ié@é 5’%6’6‘('&? prgduch EJI’e "Ied- s bst ant i al |
b % ey . %é{’,d G
jof Exaﬁmoeahel starfing Gnale |a18is 4,3-4’th§rléu5@- PSS mwm ap@a y

at ed V\nthket&:&, 20 to 24, and 26 to 35. ture the -85

hroup f or medf: A process according to Claim 57gwhepe process according to- any one

A process.accordi ng to any one of Glaijys 46 to 66,

ially as descri bed eﬁm; 46 to 56, and 62to

i ch the herein and shown with ref,,_ @Hany one 75

et one prepared is 17a -. et hyl b -~ Pxanples 1, 3 to 5, 8, 9

20 to : .- 55 HodQ L hort est ost er one.

.26 to 35. - 66. A process according to any

2] 71 A St Qevdigdark BhAR ARG ArRliniehgt @ J ai 8. 1A process for febpating Sstedéid ketonb2

64§ 1i n which tr%);;gﬁgg |oxidlscdﬁatﬁtgﬂa%gl;d)emg)mcwdlwo %b@t@e?% %@iggl&% 70
repared S Y 2 &

- 8*9 position, th m §f°6'§“§%"r O\Hg‘l Tﬁ% X) 2? d 92

the carbon process according to any loftie of
ket one accor e ng aﬁ:toﬁﬂlﬂg to a.@o one ¢ of67Clalﬁls pnsowee@ sﬁlﬁfantﬁnﬁﬁﬁlatsﬂ@edi
kiet one  whi(@4im$ 46 toh¥$e andof?y 1 cid #ith reference to any one 75

mg!et o d ag,m,fﬁmg‘u’ffg"t“%mg mrepared & Me -fégtr |1§)'eo§f ﬁ" Q‘alsni”éb lgto 8, 2P 10

EStOS

66. A procedibcdrlity & afy<BEPbES 21 ste id KeBnd Gecdrding to C@im £
lu't ical pr efdaimt 4&)10 6zainp l64 in which th étefoid 1\hichriels Bdon obtained by a process accord-
elr oi d keto %mﬁfe‘i 74 oeth)myl olfe hgmo-85mg to aﬂ}’tonc of Cldims 46 to 68. 80
. e
B Sccor g b el kol s T PRSI
25| aceordmg to Cl l subs
d ceuti calih ynyaor plescz;ra |7er10 to 13, 73. A pharmaceutlcal prdpmte:nrto

h refer endé o é9 a 25@ne .74, A phfar&b.eé MZEOHE ﬁﬂn q eny one °f 85
Clmms 46 to 66, mw&g&zﬁ rcetical t? PP
ans eroid ket Ohereif f and Rowi 74. A pharmaceutical preparation 5ompﬁs-

to 25,7 Or. the r acemétﬁmmales R, 6,t% 10 a:auernam er ,ing a s@id ketone of any one of Claims 17
] to 25, or the racemate w:th its 13« enantiomer, 90

1 | | |




1,041, 279 17 I n association with a pharmaceutically accept- tialy

as descrl bed in any one of Exarrpl es 36 abl e carrier.
to 41. N Pvnosas o SO s = e 75. A
it i H R [ ISRy, Sy P S

phar.maceut i c

5

any on ~dains 26 G H HARGREAVES, to 41, or the
racem Lth its 13a enanti oner, Chartered Patent -Agent,

in associjtion with a pharmaceutically accept- John Wet h & Brot her
Lim: té‘d,,ff"; - abl'e carrier.

Hunt er cope “Lane_Sout h, 181,28 phar naceut i cal prepar atildn

subst an- ! "+ gl € o
Spa: Pri nt ed. fo??ﬂé‘&%%wgﬂ?m}gﬁ %cé"[ﬁ?g y};to‘ {’::Izea? dgmbe% a&y)url er resga 10

(Leam ngton) Ltd 719ﬂ@harlﬁudoﬁticam¢a:btyon'ﬁhmpr@atent O‘flce 25 Sout hanpt on ' '
Bui | di ngs ing a steroid ketone of any one of Claims 26 | o (on, &V W%I ch. COpI es . -
ey be obt ai néd. fotiu% Wﬁﬂm’ H:'fceﬁmome:’ hn W' th&l;?rt:?l:c Yimied,
1 KB n rmaceutica aceept~ onn r_Aimte
SPEGHF| CATI ON Nogble areide]; 210 Y e e nd i untRibemb Lang Gouth,
Page 2, |ine 10276.f &rphirmageutical wpamn@aubstan- Tapluw, Maidenhead, Berkshlte
" mat er-i al 5" . ' 0 for orrpounds"
.~ Leamington Spa: Printed for Her, TORS, 0 the Cndlie Prs
read - - (Len mim) ﬁa—nm :tuam;rea bﬁﬁﬁf@ﬁ%ﬁ %Jmm Buildingy, -
Page 3, |y ne 53 for "71a" r edendin] WeC.2, 3om which copics may be obta  Page 7, - _
line 50, fafter. "Spayed" insert "rats" _ N ~ Pageg 8,
l'in for "light" read "light" = - Page 10,
[ 05110, after "(Found” insert 40 ERRATA THE PATENT | ...
OFFI CE . ' SPECIFICATION . Dangmer 1966 o
- : Amendment No, 1 o .
30 ' | Page 2, line 102, for “materals” read
. . : “materials”
Pagc 2, line 107, for "compounds” read ' o j
. “compounds)” , h
: : Page 3, line 53, for “71a” read “17¢” | _ _ .
- 35 B Page 7, line 50; affer “spayed” insert “rats” _, !
: ' ©° Page 8, line 17, for “light” read “light” '
Page 10, line 110, after “(Found” insert :
: o . “colon” > :
0 . - THE PATENT OFFICE : N : i
v SR 23rd December 1966 : o0 -;
f1 : : . = . i
r:f . ! . n '
- - e
L
170
o :
i ~ ;
d T '
‘o .
it
-:_l-' i
- e R 00 0OR) N
.;)f 8 _ : .o _ i * € L M 0§ =+
17 :
;!l', 92 ]
i




