
0 006 355- -'  Description . A' large number of valuable steroids drugs
have substituents in the 17a position which are introduced by addition to a
1 7-ketone. A particularly important steroid of this type is 1
7[err]-ethynyl-1 9- nortestosterone (NET), a valuable progestational agent.
The precursor 1 7-ketosteroid, 1 9-norandrost- 4-en-3,17-dione (NAD) has
been prepared by a variety of methods. In general, synthesis of this
compound from bicyclic or tricyclic intermediates involves working with
compounds wherein the eventual 17-keto group is protected, usually in a
reduced oxidation state, for example, as an ester or ether of the 1
7[err]-alcohol. 10   It would be valuable to have a synthetic method
available that would afford a 1 7-ketosteroid wherein it was not necessary
to utilize intermediates having a protected 1 7-ketone, but rather wherein
such keto intermediates themselves could be utilized. The present invention
relates to a novel process for the preparation of the cyclic compound of
the formula 15 from the bicyclic compound 0 ...       re particular    e
resent invention relates to a three step process for such conversion,
namely:(a) conversion of the compound of formula (II) to its mixed
anhydride with trimethylacetic acid (pivalic acid), (b) addition of a
Grignard reagent to this mixed anhydride, and (c) cyclization to the cyclic
compound of formula (I). In particular, the key step of Grignard addition
to the mixed anhydride results in extremely high yields of the desired
addition product and, surprisingly, is unexpectedly superior when 45
compared with the identical reaction utilizing mixed anhydrides formed with
other acids. The present process is illustrated in more detail in the
following reaction scheme. 3    [err] In the first step, the kn       cylic
diketopropionic acid of formula  ) is converted to its pivalic 30. acid
mixed anhydride. This  anhydride is represented by formula (III). This
reaction is effected by  30 treating the starting acid of formula (II) with
trimethylacetyl chloride (pivaloyl chloride) in the presence of a tertiary
amine. preferably        alkylamine, most preferably triethylamine. While
the proportions of the reagents may vary to a certaom  extent it is
preferred that the compound of formula (II), the pivaloyl chloride and the
amine be         n approximately equimolar amounts. The reaction is
preferably 35 carried out in an inert organic       for example, an ether
such as diethyl ether or tetrahydrofuran. Tetrahydrofuran is especially
The use of an ether in this reaction step and the avoidance of substantial
excesses of acid      and amine reagents allows the subsequent Grignard
addition step to be carried out in the same     system without need to
purify the mixed anhydride or to remove       r 



the tertiary amine hydroch 40   The mixed anhydride  form       step is
carried out at a temperature between -50 and +20[err]. most preferably
between-30         10[err]. for a period of time of about 15 minutes to 2
hours, most preferably between about 15 minutes and 45 minutes. In a
preferred embodiment, triethylamine is        .   F utilized as the amine
and the      of the anhydride formation reaction is followed by
precipitation of triethylamine hydrochloride   the reaction mixture. 45
The mixed anhydride may    isolated by filtration and evaporation of the
solvent; however. it is generally preferred not to isc
intermediate but to utilize the tetrahydrofuran solution of mixed   c
anhydride directly for the next     ion step.
a In the next reaction ste     mixed anhydride of formula (III) is treated
with a Grignard reagent    r 50 MgX 55  wherein X is chloro or bromo i.e.
gnard reagent prepared from 5-chloro-2-pentanone ethylene ketal       a or
5-bromo-2-pentanone ethy     metal, preferably the former. While the
proportions of the Grignard       d reagent and the mixed anhydride
not narrowly critical, to obtain the high degree of regioselectivitY
desired it is preferred to utilize  approximately equimolar amounts of
these reagents. The Grignard 60 reagent is prepared in the sta    manner
from the corresponding haloketal according to the method of C. P. Forbes et
al, J. C, S.        2353 (1977). The Grignard reagent is preferably
employed as a solution in tetrahydrofuran, at a concentration of
approximately 0.5 to 2.OM, preferably about 1.OM. It is generally preferred
that the    reagent be added to the solution of the mixed anhydride, at a
temperature between -80 and [err], most preferably between -70 and -65[err]
and, after addition is 65 complete, the reaction is con      for a period
of time of between about 30 minutes and 2 hours. 4    0006355 preferably
about 1 hour, and then the reaction mixture is allowed to warm up to
between -30 and -10C before being- quenched with water. Workup of the
reaction mixture in the usual manner affords the triketoketal of formula
(IV). In the final step, the compound of formula (IV) is cyclized in the
presence of base to the cyclic compound of formula (I). The basic,
cyclization is preferably effected by means of an alkali metal hydroxide
such as sodium hydroxide or potassium hydroxide, in an aqueous solvent
medium, most preferably an aqueous alcoholic solvent medium such as aqueous
methanol. While the quantity of alkali relative to compound of formula (IV)
is not narrowly critical it is generally preferred that an excess of base
be utilized, most preferably a 2 to 10 fold molar excess. The cyclization
reaction is carried out at a temperature between about 40 and 80[err] most
preferably at the reflux temperature of the aqueous alcoholic medium, and
for a period of time of between about 1.5 minutes and 2 hours, most
preferably 



about 1 hour. Preferably the cyclization reaction is carried out under an
inert atmosphere such as nitrogen. The reaction mixture is worked up in the
usual manner involving neutralization and removal of the organic solvent
followed by extraction of the organic products into an appropriate organic
solvent. -s The reaction product is generally of a purity sufficient for
further conversion, for example to, NAD. If desired, however, purified
compound of formula (I) may be obtained by chromatography, for example,
utilizing silica gel. Compound (I) is a known compound; see, for example,
German Offen. 1,903,565, October 23, 1969. It has been found that by using
the above three-step procedure, without isolating or purifying 20
intermediates, an approximately 80% yield of cyclic compound of formula
(I), based upon starting diketo acid of formula (II), is obtained. Even
more advantageous is the avoidance of the need to protect or otherwise
modify the eventual 1 7-ketone during this synthetic scheme. A variety of
other mixed anhydrides of the acid of formula (II) have been prepared and
subjected to the above described Grignard addition and cyclization process.
However, it was found that the use of the specific mixed anhydride of the
present invention, namely, the mixed anhydride with pivalic acid, provides
unexpectedly superior results. It is particularly surprising that during
the critical step of Grignard addition to the mixed anhydride, the Grignard
reagent exhibits a high degree of regioselectivity and adds to the carbonyl
group of the diketopropionic acid portion of the mixed anhydride to a much
greater degree than to the pivaloyl carbonyl group or either of the two
keto groups on the bicyclic 30 nucleus, thus resulting in high yields of
the desired product (I) after cyclization, in the order of 80%, from
starting (II). It is also surprising that other mixed anhydrides, including
those of substantially hindered acids such as 2,4,6-trimethyl benzoic acid,
do not provide comparable -yields of the cyclic compound of formula (I).
The reaction of Grignard reagents with carbonyl groups, and especially
isooxylic anhydrides is discussed in Methoden der organischen Chemie
(Houben-Weyl), 4th Edition, Vol. XIII/2a (1975), pages 254-258 and 285-295.
Yields of up to 80% for the reaction are said to be obtainable with
symmetric anhydrides, although the yield varies according to the reagents
used. The reaction with mixed anhydrides appears much less favourable, and
there is little clear indication of selectivity of reaction where multiple
carbonyl groups are present. As mentioned above, the cyclic compound of
formula (I) may be readily converted to known useful steroid compounds such
as NAD. Thus, the compound of formula (I) may be selectively hydrogenated,
for example, utilizing a palladium on carbon catalyst in methanol in the
presence of triethylamine, followed by acid cyclization, for example,
cyclization with aqueous hydrochloric acid, preferably in the presence of
an alcohol solvent such as methanol, to afford NAD. The following examples
further illustrate the process of the present invention. In the examples
all compounds are of the natural stereochemical configuration. However, the
present process is equally applicable to the optical antipodes thereof as
well as mixtures of the above, for example, racemic mixtures. Example 1 A
solution of 5.00 g
(+)-7a[err]-methyl-2,3,a[err],4,5,6-7,7a-octahydro-1H-inden-1,5-dione-4[err
]-(3- 



propionic acid), m.p. 108-1090C, 48 ml dry tetrahydrofuran (THF) and 2.12
g. triethylamine was cooled under nitrogen to -30[err]. After stirring 5
minutes at -30 2.56 g trimethylacetylchloride (99%) was injected by
syringe. A white precipitate began to form immediately. The mixture was
allowed to warm to -20[err] ( 3[err]) and stirred at this temperature for
30 min. An aliquot was filtered and evaporated to dryness. The resulting
(+)-7a[err]-methyl-2,3,3a[err],4,5,6,7,7a-octahydro-1H-inden-15-
dione-4[err]-(3-propionic acid) pivalic acid mixed anhydride exhibited the
following characteristic IR peaks (neat): 1820, 1745, 1710, 1010 and 1040
cmt. The reaction mixture was cooled to -70[err] and 22.1 ml 0.95 M
Grignard reagent in tetrahydrofuran (prepared from 5-chloro-2-pentanone
ethylene ketal) was added over 40 minutes keeping the temperature between
-67 and -70C. After stirring for 1 additional hour the mixture was allowed
to warm to -20[err] and was treated with 25 ml water. After vigorous
stirring for 5 minutes the tetrahydrofuran was stripped off while
minimizing contact of the solution with air. An aliquot was worked up to
afford (+)
3a,7a-trans-4-[7,7-(ethylenedioxy)-3-oxooctyl-7amethyl-perhydroindan-1,5-
dine (Formula IV): 5    0:006 355 IR: 1740, 1710 13 MS: m/e = 350335 NMR:
[err] = 3.94 (s.    -     30 s 3H), 1:16 (s, 3H) ppm. The remaining     was
treated with 30 ml methanol followed by 7.1 g KOH dissolved in 20n 5 ml
water which was washed in with an additional 30 ml methanol. The resulting
slurry was refluxed under nitrogen for       cooled'to room temperature,
and neutralized by the addition of 6.75 ml glacial acetic acid. The
methanol was stripped off under vacuum and the resulting heterogeneous
mixture and extracted    with 40 ml diethyl ether and three times with 25
ml diethyl ether portions. The combinec organic extracts were washed with
20 ml concentrated aqueous Na2CO3, 20 ml water 10 and 20 ml brine and
over [err]. Filtration and concentration in vacuo afforded
(+)-3,3-ethylenedioxy-4,5-seco-19-norandrost-9- en-5,17-dione  formula
as a colorless oil: IR: 1740, 1665. 16      55 [err] UV: [err]max = 248
= 13,100, MeOH) 15 [err] = +43.1 [err]   Lit    5[err]   2[err]) MS: m/e
=33   31 NMR: [err] = 3.9  s     34 (s, 3H), 1.02 (s, 3H) ppm. Example 2 20
Comparison of Mixed Anhydrides A solution of    diketo acid of formula 11
(20.98 mmole), 48 ml dry THF, and 2.12 



triethylarnine '20.98       was cooled to -300C and treated with one
equivalent (20.98 mmole) of the appropriate acid      The precipitation of
triethylamine hydrochloride was evidence that the formation of the mixed
anhydride was occurring. If no precipitate formed the temperature was
raised 25 until it did so. When the  action was complete, as determined by
IR spectroscopy of an aliquot, the    25 mixture was cooled to -70[err].
One equivalent (20.98 mmole) of the Grignard reagent in THF (approximately
1          as in Example 1, was added dropwise over 40 minutes keeping the
temperature between -57 and -70[err]. The Grignard reagent was washed in
with 2 ml dry THF and the resulting mixture was     for 1 hour at -70[err].
The temperature was raised to -200C and 25 ml 30 water was added. After  5
minutes of stirring the THF was removed in vacuo. The flask was set up for
reflux under nitrogen and 50 ml methanol and 7.1 g KOH dissolved in 20 ml
water was added. The mixture was refluxed  for    hour under nitrogen,
cooled to room temperature and neutralized with 6.75 ml glacial acetic acid
methanol was stripped off and the organic products were extracted with
diethyl ether or           chloride. The extracts were washed with
concentrated aqueous [err] and 35 brine and dried over [err]. Crude product
was isolated by filtration and concentration in vacuo. Pure compound of
formula      was isolated by preparative thin layer chromatography on
silica gel using 60/40 ethyl acetarte     or by column chromatography on'
silica gel using an ethyl acetate/hexane       fc gradient. The results
were as follows with X being the mixed anhydride moiety. Temperature During
Grignard Step   Yield of I isobut carbonyloxy                  -70[err]
22.9                                 45 diethy   nonyloxy             -70
38.2 fonyloxy                -70[err]              6.6 50
-70[err]             80 [err]                  -70[err]             49 2.6
-d  benzoyloxy             -70             50 2.4,6-   methylbenzoyloxy
-70[err]             60 The above clearly demonstrates the unexpectedly
superior results obtained with the pivalic acid mixed anhydride. 60
tr Example 3 8.1 g (-1-3,3-E
dioxy-4,5-sec-19-norandrost-9-en-5,17-dione, 1.51 g. of 5% palladium on
carbon and 12.7    methylamine in 131 ml methanol was stirred under
atmospheric pressure of hydrogen at 25[err] until      ceased. The reaction
mixture was filtered and the filtrate diluted with 16 65 ml methanol and 1
T   and of 12 N hydrochloric acid and then heated at reflux for 3 hours
under    0 006355 



nitrogen. About 75 ml of solvent was then distilled off, the mixture cooled
and neutralized with sufficient 33% w/w aqueous NaOH to bring to pH 7 and
275 ml water was added. After stirring at room temperature overnight the
mixture was filtered and the filtrate washed with water and dried. The
crude product was treated with refluxing hexane for one hour, cooled,
filtered and dried to afford 5.26 g (+)- 5  1 9-norandrost-4-en-3,17-dione
(NAD), m.p. 166-171 C. Claims 1. A process for the preparation of the
compound represented by the formula [err] 20 which comprises (a) treating a
compound represented by the formula [err] with pivaloyl chloride in the
presence of a tertiary amine to afford a mixed  anhydride represented by ra
formula [err] (b) treating said mixed anhydride with a Grignard reagent of
the formula [err] wherein X is chloro or benzo in an ether solvent at a
temperature between -55 and -80[err], followed by treatment with water
triketoketal compound represented by the formula 65    006 355 nitrogen.
About 75 ml of solvent was then distilled off, the mixture cooled and
neutralized with sufficient 33% w/w aqueous NaOH to bring to pH 7 and 275
ml water was added. After stirring at room temperature overnight the
mixture was filtered and the filtrate washed with water and dried. The
crude product was treated with refluxing hexane for one hour, cooled,
filtered and dried to afford 5.26 g (+)- 5  19-norandrost-4-en-3,7-dione
(NAD), m.p. 166-171[err]. Claims 1 A process for the preparation of the
compound represented by the formula 10 [err] 20 which' comprises (a)
treating a compound represented by the formula [err] '35 



with pivalovl chloride in the presence of a tertiary amine to afford a
mixed anhydride represented by the- formula [err] (b) treating said
anhydride with a Grignard reagent of the formula MgX wherein X is
in an ether solvent at a temperature between -55 and -80[err], followed by
60  treatment with water to     a triketoketal compound represented by the
formula    and [err] 10 and (c) treating said triketoketal compound with
base in an aqueous medium at a temperature between 50 and 80[err] to afford
said compound of formula (I). 2. The process of Claim 1 wherein, in step
(a), said tertiary amine is triethylamine. 15     3. The process of Claim 1
or claim 2 wherein, in step (b). said Grignard reagent is [err] and said
ether solvent is tetrahydrofuran. 4. The process of any one of claims 1, 2
and 3 wherein, in step (b), said temperature is between -65 and -70[err].
25      5. The process of any one of the preceding claims wherein, in step
(c), said base is an alkali metal  25 hydroxide, said aqueous medium is
aqueous methanol and said temperature is the reflux temperature of said
medium. 6. A process for the preparation of the compound represented by the
formula                        a c 30
0                                                 30 Re (IV) 40 which
comprises treating a mixed anhydride of the formula 45
[err] 55 with a Grignard reagent of the formula MgX wherein X is chloro or
bromo, in an ether solvent at a temperature between -55 and -80[err],
followed by treatment with water. 65     7. The process of Claim 6 wherein
said Grignard reagent is 8 



0 006 355 [err] and said solvent is tetrahydrofuran. 8. The process of
Claim 6 or Claim 7 wherein said temperature is between -65 and -70C. 9. The
chemical compound
7a[err]-methyl-2,3,3a[err],4,5,6,7,7a-octahydro-1H-inden-1,5-dione-4a-
(3-propionic acid) pivalic acid mixed anhydride. 10. The (+) optical isomer
of the compound of claim 9. 1 1. A process according to any one of claims
6, 7, and 8 including the further step of treating said compound of formula
(IV) with base in an aqueous medium at a temperature between 50 and 800C to
afford a compound of formula I: 15 [err] 20 12. A process according to
claim 1 1 wherein said base is an alkali metal hydroxide, said aqueous
medium is aqueous methanol and said temperature is the reflux temperature
of said medium. 13. A process according to any one of claims 1 to 5, 11 and
12 which further includes converting a compound of formula I to
19-norandrost-4-en-3,17-dione. 14. A process according to claim 13 which
further includes converting the 1 9-norandrost-4-en- 30  3 ,1 7-dione to 1
7[err]-ethynyl-1 9-nortestosterone. Revendications 1. Procdd6 de
preparation du compose representd par la formule :39 0 1:4 qui consiste (a)
A traiter un compose repr6sent6 pr lar formule * .  $. *
~~~~~~~~~~~~0 0 .CO2H avec le chlorure de pivaloyle en presence d'une amine
tertiaire pour obtenir un anhydride mixte : 2'  repr6sent6 par la formula
'.                            '        .    9    



'0006355 131111 1111 1111liii, 11111 0      0 to.
,0-. C( (b) a traiter ledit anhydride mixte avec un reactif de Grignard de
formule                               :a% 15
...15 0    0 MgX 2a
20. dans laquelle X est le radical chloro ou bromo, dans un solvant du type
d'un ether A une temperature              d y)j   comprise entre -55 et
-80C, Ioperation 6tant suivie d'un traitement A l'eau, pour obtenir un  -.
-c tricetocetal repr6sente par la formule 25
02 30
eor 0 et
1        0 35      (c) A traiter ledlit tricktoacktal avec une base dans un
milieu aqueux A une temp6rature comp rise      , entre 50 et 800C pour
obtenir ledit composd de formule (I). 2. Procdd6 suivant la revendlication
1. dans lequel ladite amine tertiaire est la tridthylamine dlans        ti*
1r6tape: (a).                                    .
,    C 3. Procid6 suivant la revendication 1 ou la revendlication 2, dans
leqluel ledit rdactif de Grignard * 40 est le composi- 0     0 45 et ledit
6ther' utilisd comme solvent est le t~trahydrofuranrie dons 1'6tape (b). 4.
Proc)da   suivant rune quelconque des revendications 1 2 et 3, dans leqiuel
la tempe rature est comprise entre -65 et -70o C  ldans oetape (b). 5.
Procede suivant une quelconque des revendications pr6cdentes, dlans lequel
ladite base trt 53 un hydroxyde de mstai alcaln, redit milieu aqueux est ie
m6thanol aqueux et ledite tempdrature est la etempdrature de reflux dudiit
milieu dens  trtape (c)d 6. Proced6de prs paration du compose reprvsent6
par la formuled   d 0 r EH      (IV) a  qui consists A traiter un anhydride
mixte de formule 10 so---- -- -------tlacildtmiuauuetlmehoaqextldtte eauee
a--s *  temperature de reflux dudit milieu dans l'etape (c).  .
-      -   - . X~~~~~~~~~~~~~~~~~~*   



0  ~ ~~~111111111111 i IN11 II"'  I, jCe  '       '-   0      0   0X6~355-
,I{I[t~It~IIv                       0~ I                .
~~~~~~~~0 0 @5                                =~~~~~~ H  (Ilil) :' 10
1C-0-C-C(CH3)3 0    0 avec un reactif de Grignard de formule        - :5
MgX 20 dans laquelle X est le radical chloro ou bromo, dans un solvant du
type ether A une temperature comprise entre -55 et -80C, I'operation 6tant
suivie d'un traitement A l'eau. 7. Procede suivant la revendication 6, dans
lequel ledit r6actif de Grignard repond A la formule 25 30 et ledit solvant
est le t6trahydrofuranne. 8. Proc6de suivant la revendication 6 ou la
revendication 7, dans lequel ladite temperature est comprise entre -65 et
-70C. 9. Le compose chimique consistant en l'anhydride mixte d'acide
7aj3-m6thyl-2,3,3aa,4,5,6,7,7a- octahydro-1 H-indene-1
,5-dione-4a(3-propionique)-pivalique. (  35   10. L'isomere optique (+) du
compos6 de la revendication 9. 11. Procede suivant rune quelconque des
revendications 6, 7 et 8, comprenant en outre l'tape de traitement dudit
compos6 de formule (IV) avec une base dans un milieu aqueux a une
temperature comprise entre 50 et 80C pour obtenir un compos6 de formule l:
45                                 0 so       .12. Proc6de suivant la
revendication 1 1., dans lequel ladite base est un hydroxyde de m6tal
alcalin, ledit milieu aqueux est I6 methanol aqueux et ladite temp6rature
est la temp6rature de reflux - dudit milieu. >6 ......13. Proced6 suivant
I'une quelconque des revendications 1 A 5, 11 et 12, qui implique en outre
la transformation d'un compos6 de formule I en
19-norandrost-4-ene-3,17-dione. vs          14. Procede suivant la
revendication 13, qui implique en outre la transformation de Ia 19- ;
norandrost-4-ene-3, 1 7-dione en 1.7-a-6thynyl-19-nortestost6rone. .4t t:
'  '   '                    .    .                        ..~~~~~~~1    *
.~~~~~~ 



r PatentansprHuches.elun
un _1 . Vefahred _n r Herse  der Verbindlung der Formel
0~~~~~~~~~~~~~~~~~~~~~~~~~~1 zu 15 dadurch gekennzeichnet, daR man
15 (a) eine Verbindung der Formel
Al te 0 20
20 25
-2( C02H 30 mit Pivaloylchlorid in Anwesenheit eines tertiaren Amins zur
Bildung eines gemischten Anhydrids der  f    30 Formel 35
0                                                     1 0. :~~~~~~~~~~~
(Il;l l) ,,,,
,s '' 4 0                                        K           ..
C-0-C-C(CH3)3 p         3 3 K>                             o   ~~~~~~~0 45
4 behandelt, (b) das gemischte Anhydrid mit einem Grignard-Reagenz der
Formel 50 MgX in weicher X fOr Chlor oder Brom steht, in einem.
Etherl6sungsmittel bei einer Temperatur zwischenl% 55 -55 und -800C
behandelt, worauf eine Behandlung mit Wasser erfolgt, um eine
Triketoketalver-           . : 5 bindung der Formel zu bilden: 0 60
.. :~~~~~ H 12    t   ,           .      : 0 006 3 5 5          *
~~~~~~~~~~~~~~~~c  L  M   S *  .      ~0 006 355 und (c) diese
Triketoketalverbiridung mit einer Base in einem wassrigen Medium bei einer
Temperatur 



zwischerr 50l und 800C zur Bildung der Verbindung von Formel (I) behandelt.
2. Yerfahren gemaB Anspruch 1. in welchem in Stufe (a) das tertiare Amin
Triethylamin ist. 5s     3. Verfahren gemiB Anspruch 1 oder 2, in welchem
in Stufe (b) das Grignard-Reagenz a                            M    g
CI~~~~~~~~~~Mc 10 ...   und das Etherlosungsmittel Tetrahydrofuran ist. 4.
Verfahren nach einem der Anspruche 1, 2 und 3, in welchem in Stufe (b) die
Temperatur zwischen -65 und -70eC liegt. 15     5. Verfahren nach einem der
vorhergehenden AnsprOche, in welchem in Stufe (c) die Base ein
Alkalimetallhydroxid, das wassrige Medium wassriges Methanol und die
Temperatur die RuckfluB- temperatur des Mediums ist. 6. Verfahren zur
Herstellung der Verbindung der Formel ''                             :
' 0 29                        ~H                             (Iv). 30
dadurch gekennzeichnet, daS man ein gemischtes Anhydrid der Formel 0 35 ~40
C --0-C-C( CH3)3 0 0 45 mit einem Grignard-Reagenz der Formel M,
.  ,                             M in welchem X fur Chlor oder Brom steht,
in einem Etherlosungsmittel bei einer Temperatur zwischen ji~:-   -55 und
-800C behandelt, worauf sich eine Behandlung mit Wasser anschlielt. 7.
Verfahren nach Anspruch 6, in welchem das Grignard-Reagenz ~5 0*   0
MgCI ffi   und das Losungsmittel Tetrahydrofuran ist. 8. Verfahren nach
Anspruch 6 oder 7, in welchem die Temperatur zwischen -65 und -70OC lhegt
9. Die chemische Verbindung, namlich das gemischte
7asB-Methyl-2,3,3aa4,5,6,7,7a-octahydro- 6S 1 H-inden-1
,5-dion-4a-(3-propionsaure)-pivalifsiure-anhydrid- 13,    ,.^111v,111111111
mml II. 11iu I 0 0063S5 3 5                   L
: 



10. Das (+)-optische Isomere der F-~'~ur8 von Anspruch 9. . 11. Verfahren
nach einem der ArscC-_=   S 7 und 8. das eine weitere Stufe der Behandlung
der Verbindung von Formel (IV) mit einer Base -  e-i wissrigen Medium bei
einer Temperatur zwischen 50 und 80C zur Bildung einer Verbirc& - Der
Formel 5 0 F0 tO~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
A QQ-1
@0   -.f umfaBt.
@0 12. Verfahren nach Anspruch 1 7   -e z ' die Base ein
Alkalimetallhydroxid, das wassrige Medium wassriges Methanol und die   -e-z
_~ die Ruckflultemperatur des Mediums sind. 13. Verfahrens nach einem der
Ansc-_ :- *rs 5. 1 1 und 12, bei welchem weiterhin eine Verbin- 20 dung der
Formel (I) in 19-Norandrost-4-e-3    ion umgewandelt wird. 14. Verfahren
nach Anspruch 13. r    eir*m  weiterhin das 19-Norandrost-4-en-3,1 7-dion
in    - J1 7a-Ethinyrl-~1 9-nortestosteron urngewafcw t^ : 25 35 W ._ 40 45
50 55 60 Ow 65
i5 30  '                                                   ,            .
:  ' @''~~~~~~~~~~~~~~~~P    


