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Aldosterone Antagonists. 4. Synthesis and Activities of Steroidal
6,6-Ethylene-15,16-methylene 17-Spirolactones

Klaus Nickisch,* Sybille Beier, Dieter Bittler, Walter Elger, Henry Laurent, Wolfgang Losert, Yukishige Nishino,

Ekkehard Schillinger, and Rudolf Wiechert

Research Laboratories, Schering AG Berlin and Bergkamen, Mullerstrasse 170-178, D-1000 Berlin 65, Germany.

Received December 28, 1990

Several steroidal 6,6-ethylene-15,16-methylene 17-spirolactones were synthesized to find new progestogens that exhibit
both ptogestational and antimineralocorticoidal activities. The influence of substituents in the 10- and 13-position
of the steroidal framework on both properties was investigated. It was found that only compound 12, carrying methy!
groups at the 10- and 13-positions, possesses high progestational and antimineralocorticoidal activity.

The development of steroidal aldosterone antagonists
as potassium-retaining diuretics was initiated by the ob-
servation that progesterone acts as a competitive antago-
niat of the renal action of mineralocorticoid hormones.!*
Extensive molecular modifications led to the synthesis of
the antimineralocorticoid spironoclactone, a compound that
still exhibits weak progestational activity.>® Qur research
efforts during the past years have been primarily concerned
with the development of new potent antialdosterone de-
rivatives and have been culminated in the synthesis of
68,78:158,168-dimethylene spirolactones ! and 2,87

Both compounds, when tested in rats, exhibited a 7- to
8-fold higher aldosterone antagonistic potency compared
to that of spironolactone.’® Compound 1 could not be
developed as a diuretic because of its progestational ac-
tivity as measured in the endometrium transformation test
and pregnancy maintenance test.'®!! Especially in rats
! showed a progestational potency comparable to cypro-
terone acetate.’® These data suggested that aldosterone
antagonistic and progestational activity are observed in
the same dose range for these compounds.

This combination of activities is only found in naturally
occuring progesterone, whereas the synthetic derivatives
of 17-hydroxyprogesterone and 19-nortestosterone are only
potent progestational agents but do not exhibit antimin-
eralocorticoid activity® The potential advantages of a new
progestogen with a profile compared to progesterone have
been emphasized®!! especially with respect to the devel-
opment of & new type of progestogen—estrogen combination
for fertility control. Upon taking oral contraceptives, soms
women exhibit an increasing in blood pressure.’? Hy-
pertension is generally a contraindication for taking the
birth control pill. With a progestogen exhibiting anti-
mineraiocorticoid activity, the increase in blood pressure

(1) Landau, R. L.; Lugibih), K.; Kascht, M. E.; Bergensta!, D. H.
J. Clin. Endocrinol. 1988, 15, 1104,

(2) Landau, R. L.; Lugibihl, K. J. Clin. Endocrinot, 1958, 18, 1237.
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(Drug Res.) 1985, 33, 469.
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neim.-Forsch. (Drug Res.} 1977, 27, 208,

(11} Elger, W,; Beier, S,; Mannesmann, G.; Schillinger, E. Ger.

Offen. DE 3022337, 1982; Chem. Abstr. 1982, 96, 110148u.
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should be counteracted, therefore allowing predisposed
women to choose a hormonal contraceptive as fertility
control method for the first time.

The optimal ratio between aldosterone antagonistic and
progestational activity has to be carefully evaluated.
Probably the most obvious question is how much anti-
mineralocorticoid activity ia necessary at fully active pro-
gestational doses. To answer this question, we were looking
for derivatives of compound 1 exhibiting comparable al-
dosterone antagonistic potency but higher progestational
potency compared to L.

2

Chemistry

The structure—activity relationship of spirorencne ana-
logues has been reported.’ Molecular modification of 1
produced only compounds with reduced aldosterone an-
tagonistic potency and reduced binding to the progesterone
receptor. We therefore investigated other basic structures
showing both activities. For progestational activity the
importance of substituents in the 6-position has been em.
phasized." Optimal activity is found with rather small
and moderate lipophilic substituents, such a8 methyl or
chlorine, but aldosterone antagonists with these substitu-

{13) Nickiach, K.; Bittler, D.; Casals-Stenzel, J.; Laurent, H,;
Nickolson, R.; Nishino, ¥.; Petzoldt, K.; Wiechert, R. J. Med,
Chem. 1985, 28, 546.

(14} Teutsch, G.; Weber, L.; Page, G.; Shapire, E. L.; Herzog, H. L;
Neri, R.; Colline, E. J. J. Med. Chem, 1973, 16, 1370.
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3: 15a.160-CH,
4: 150.180-CHy

11: 150.16a:CH,y
12: ssprepcH,

enta are lacking oral bicavailability, Both requirements
are fulfilled by a 6,6-ethylene moiety. Moreover it has been
reported that spirolactone derivatives with this moiety
exhibit aldosterone antagonistic activity.'® The proges-
tational activity depends on the nature of substituents at.
the 17«-position and to some extent at the 10- and 13-
positions of the steroid nucleus.!®* Generally speaking
19-nor derivatives are more potent than 10-methy! com-
pounds. The highest progestationsal potency is found when
the 10-position is substtituted by a hydrogen and the 13-
position with an ethyl group (e.g., norgestrel).® Only a few
examples about the systematic comparigon of the different
series of steroid frameworks on the aldosterone antago-
nistic activity have been reported.”” For this reason, we
decided to investigate the influence of the aubstitution
pattern in the 10- and 13-position of the steroid framework
on the progestational and antimineralocorticoid activity
of 6,8-ethylene-15,16-methylene 17-apirolactones.

As starting material for our efforts we chose the 156,16-
methylene spirolactones 3-6. The synthesis of 3 and 4 has
been reported.’* Compounds 5 and 6 were prepared under
analogous conditions.' The transformation of the 13-
methyl derivatives 3 and 4 to the 6,8-ethylene compounds
11 and 12 was accomplished in a four-atep sequence
(Scheme I). Reaction of the unsaturated ketones with
pyrrolidine generated enamines, which were reacted with

{13) Mclnnes, G. T.; Shelton, 4. R.; Ramsay, L. E.; Harrison, 1. R.;
Asbury, M. J.; Clerke, J. M.; Parking, R. M.; Vanning, G. R.
Brit. J. Clin. Pharmacol. 1982, 13, 331.

(16) Wiechert, R. Hoppe-Seylers's Z. Physiol, Chem, 1981, 362, 367.

(17) Cella, J. A,; Tweit, R. C. J. Org. Chem. 19589, 24, 1109,

{18) Wiechert, R.; Bittler, D.; Kerb, U.; Casals-Stenzel, J.; Losert,
W. Ger. Offen. DE 2652761, 1978; Chem. Abstr. 1978, 89,
1101294,

(19) Nickisch, K.; Bittler, D.; Laurent, H.; Wiechert, R.; Beier, S.;
Elger, W, Ger, Offen. DE 3402329, 1980; Chem. Abstr. 1986,
104, 1867221
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7: 15q,180-CH,y
8: t5p.183-CH

15; 15a,160:CH,
16: 158.183-CH,
%(a} 1. pyrrolidine, MeOH, reflux; 2. CH;0, EtOH, benzene; 3. HCI, dioxane; (b} (CHa)yS(0), NaH, DMSOQ; () DDQ, toluens, 100 °C.

aqueous formaldehyde to form the hydroxymethyl deriv-
atives. The crude material was transformed to the 6-
methylene compounds 7 and 8. The dienes were converted
to the 6,6-ethylene derivatives 11 and 12 by reaction with
trimethylsulfoxonium iodide and sedium hydride.

For the synthesis of the 19-nor derivatives 13 and 14,
a slightly different method of synthesis was applied. The
starting materials 5 and § were transformed via the en-
amines to the 8-hydroxymethyl derivatives 9 and 10. The
stereochemistry of the 6-substituent was investigated by
NMR. The H-4 shows only one allylic coupling of 2 Hz
to the H-10, proving that the hydroxymethyl group is in
the S-position. All attempts to transform the hydroxy-
methyl steroids 9 or 10 to the corresponding dienones
either under acidic or after transformation to the tosylates
under basic conditions were unsuccessful, Only dimeric
steroids could be isolated, but their accurate structures
were not determined. The desired 6,6-ethylene compounds
were finally synthesized hy tranaformation of the hy-
droxymethy! derivatives 9 and 10 to the tosylates, which
wera reacted with an excess of trimethylsulfoxonium iodide
and sodium hydride in an elimination addition process
(Scheme IY). The 1,2 double bond was introduced in
compounds 11 and 12 by dehydrogenation with DDQ to
vield 16 and 16.

Biological Results and Discussion

The most potent antimineralocorticoid compound of this
series is clearly the 158,168-methylene derivative 12, ex.
hibiting a 5-fold higher potency compared to the standard
drug spironolactone (oral administration to adrenalec-
tomized rats infused with aldosterone, Table I). The
introduction of a 1,2 double bond to yield 16 diminished
the aldosterone antagonistic potency. The 19-nor com-
pound 13 and the 13-ethyl-19-nor derivative 14 both
showed reduced antimineralocorticoid activity when com.
pared with 12. The 15a,16x-methylene analogue t1 also

v
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Table 1. Biclogical Activities of Spirolactones

antialdosterone activity
mazximal relative potency® progesterone receptor
(spironolactone = 100; competition factor:

compd 95% confidence limita) {progeaterone = 1)
11 <100 2.1
12 507 (393-598) 11
13 =100¢ 0.5
14 <100%
15 =100 4.0
16 =100° 2.3
1 685 (549-1095) 2.9

2 Relative potency calculated for the howr of maximal activity
after oral administeation. ®<, ~: lower, not significantly different
relative potency estimated from single-dose experiments in which
the test compound was administered at a 2-fold higher dose {53.5
mg/kg) than the standard spironolactone (26.8 mg/kg). °The
compeotition factor is defined as the ratio of concentration of the
test compound to progesterone causing the same specific displace-
ment of the radiclabeled standard from the receptor (measured at
60% displacament).

exhibited decreased antimineralocorticoid activity com-
pared to that of compound 12.

All compounds bind very strongly to the progesterone
receptor exhibiting comparable (12) or even higher affinity
{13) to the receptor than the naturally occuring proge-
gterone. As it is found with 17a-ethynyl compounds, the
168,166-methylene-19-nor derivative 13 exhibited a
stronger binding to the progesterone receptor than the
168,168-methylene-10-methyl derivative 12.1® Unfortu-
nately, the 13-ethyl-19-nor derivative 14 could not ba tested
in vitro because of lack of solubility.

The basic tests clearly showed that only compound 12
exhibits the desired combination of high entimineralo-
corticoid potency and strong binding to the progestogen
receptor. Therefore the progestational ectivity of the
6,6-ethylene derivative 12 was evaluated in comparison to
the 88,78-methylene derivative 1 in vive by using two
rolevant animal models!® (endometrium transformation
test in estrogen-primed juvenils rabbits and pregnancy
maintenance tests in rats, Table II). When tested sub-
cutaneously in rabbits, compound 12 exhibited a proges-
tational activity at leaat 3-fold higher than that of com-
pound 1, whereas after oral treatment no difference in
activity was observed. In the pregnancy maintenance test
in rats {sc injection), the progestational activity of the
6,6-ethylene derivative 12 was about 10-fold higher com-
pared to that of compound 1. There is a reasonable cor-
relation between the resulta of the pregnancy maintenancs
test end progestational activity in man.!? Ongoing clinical
trials are intended with compound 1 to show if the com-
bination of aldosterone antagonistic with progestational

23784134 | »

Table I1. Progestational Activity: Endometrium
Transformation Test in Rabbits after Subcutaneous and Oral
Administration and Pregnancy Maintenance Test in Rats after
Subcutaneous Troatment

endometrium pragnancy
transformation test maintenance test
dose, McPhail index % inhibition
compd mg BC po

12 3.0 38
1.0 2.1 63
0.3 2.9 1.6 63

0.1 28 1.8 68 82

0.03 13 1.5 12

0.01 1]
1 10.0 52
3.0 24 B5
10 2.7 24 4
0.3 24 1% 3
0.1 1.2 1.8 0

activity is sufficient to overcome typical progesterone side
effects. During the course of these studies it will also
become evident whether & substance such as 12, which
exhibits reduced antimineralocorticoidal activity, would
be more suitable for this purposs.

Meothods

Antialdosterone Activity in Rats.®2! Adrenalec-
tomized male rats (Wistar atrain) with & body weight of
140160 g were treated with glucocorticoids (1 mg of
fluocertolone caproate /kg sc on the day of surgery and 10
mg of fluocortolone/ kg ec 1 day before the diuresis ex-
periment, which was performed 6 days after adrenalecto-
my). These glucocorticoid-substituted rats were infused
intravenously with a saline~glucose golution {0.05% NaCl,
5% glucose) containing aldosterone (50 ug/L) at a rate of
3 mL/h for 16 h. The aldosterone antagonist was ad-
ministered 1 h before the start of the aldosterone infusion.
Urine excretion was measured in fractions of 1 h. Sodium
and potassium concentrations in urine were determined
by flame photometry. The antialdosterone activity was
assessed by the ability of the compounds to reverse the
aldosterons effect on the urinary Na/K ratio. The various
antialdosterone derivatives and spironolactons were ad-
ministered at three oral doses of 6.7, 13.4, and 26.8 mg/kg.
The dose~response relationship was tested for each fraction

(20) Casals-Stenzel, J.; Buse, M.; Losert, W. Eur. J. Pharmacel,
1882, 80, 37.

(21) Losart, W; Bittler, D.; Buse, M,; Casals-Stenzel, J.; Haberey,
M.; Laurent, H.; Nickisch, K.; Schillinger, E.; Wischert, R,
Arzneim.-Forach. (Drug Res.) 1986, 36, 1683.
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Table III, 6,6-Ethylenc Carbolactones

H NMR (100 MHz, CDCly), &

nOCIN: Xk

compd  prep method  yield, % mp, °C farmula Anasl. 18-CHj, 18-CHj, other
i A 21 177 CpH,,0,4 C,H O 1.20 1.24 5.61 (s, 1, H-4}
12 A 17 184 »Hyu0, CHO 101 1.22 5.61 (s, 1, H-d)
13 B 21 214 C1Hs0, C,H, O 1.08 57(d, J=15Hz 1, H4)
14 B 17 165 c“Hsgoa C, H, 0 085 (t) 57 (B, 1, H"4)
18 Cc 87 CuH0; C.HO 1.25 1.35 598 (d, J = 2 Hy, 1, H-4)
6.17 (dd, J = 10 + 2 Hz, 1, H-2}
7.0 (d, J = 10 Hg, 1, H-1)
16 C 87 200 CygsHsy O, CHO L. 1.33 698 (d, J = 2 Hz, 1, H-4)

6.17 (dd, & = 10 + 2 Hz, 1, H-2)
6.97 (d, J = 10 Hz, 1, H-1)

by regression analysis after logarithmic transformation of

the doses. The potency of the standard substance, spiro-
nolactone, was allocated the value of 100.

Binding to Progesterone Receptor.”? For the de-
termination of the affinity of the test substence to the
progesterone receptor isolated from the rabbit uterus,
tritiated progesterone was used as ligand, and the com-
petition factors are defined as the multiple of the con-
centration to obtain displacement equivalent to the
standard. A high competition factor indicates low binding
strength, and a low competition factor indicates high af-
finity.

Endometrium Transformation Test.’® Castrated,
infantile female rabbits (albino New Zealand) weighing
800-1000 g were administered a daily subcutaneous dose
of 0.5 ug of estradiol for 6 days (priming). Thereafter, the
animals were treated with varying doses of test compounds
(po and sc} for 5 days. On day 12, the animals were sac-
rificed, and the uteri were excised for histological studies.
The rate of the glandular development in endometrium
was evaluated by using the McPhail scale {1-4; 1 = inac-
tive, 4 = maximal development of the glands).

Pregnancy Maintenance Test.'® Pregnant rats were
ovarectomized on day of pregnancy. This treatment leads
to interruption of pregnancy. The ability of compounds
to prevent the loss of pregnancy was used as parameter
of gestagenic activity. Dally treatment was performed from

day 8 to 21 of pregnancy. At autopsy day 22 the rate of

pregnant animels and the rate of surviving fetuses was
assessed (10 fetuses/dose = 100 % maintenance). In order
to obtain an optimal uterine response to gestagens a dose
of 1 ug estrone/day was injected ac in combination with
the tested dose of a compound.

Experimental Section

All melting points were determined on a Bachi 510 melting
point apparatus and are uncorrectsd. NMR spactra were taken
in CDCl; on a Bruker MX 90 or a Varian HA-100 spectrometer,
using tetramethylsilane as an internal standard unless otherwise
stated. Ultraviolet gpectra were obtained in methancl on a Cary
14 UV spectrophotometer. Infrared spectra were obtained in KBr
tablets on Perkin-Elmer Model 621 and 580 B infrared spectro-
photometer. Optical rotations are specific rotations taken in
CHCl, (0.5%).

Methed A. 6:168.168-Dimethylene-3-0x0-17a-pregn-4-
ene-21,17-carbolactone (8). A solution of 4.1 g (0.0116 mol)
of 4 in 31 mL of methanol was heated under reflux with 2.05 mL
of pyrrolidine for 15 min. After cooling in an ice bath, the
thus-formed precipitate was suctioned off, washed with a small
amount of methanol, and dried. This material was dissolved in
80 mL of ethanol, and 46 mL of benzene end 4.5 mL of a 37%
strength formalin sotution was added drepwise. After a reaction
period of 30 min, the reaction solution was evaporated to dryness
under vacuum. The residue was chromatographed on silica gel

(22) Gonzales, F. B.; Neef, G.; Eder, U.; Wiechert, R.; Schillinger,
E., Nighino, Y. Steroids 1882, 40, 171.

PATRAIAN ) -

with hexane/ethyl acetate and the oily residue was agitated for
2 kin 77 mL of dioxane with 9.1 mL of half-concentrated hy-
drochloric acid. The reaction solution was then combined with
an excess of sodium bicarbonate and filtered off from the inorganic
salta, The filtrate was diluted with ether and washed with water.
After drying and evaporation, the residue was chromatographed
on silica gel. Recrystallization from diisopropy! ether/acstone
yielded 1.2 g (28%) of 8: mp 173 °C; UV ¢, = 11 300; IR 1770,
1670, 1620, 1590 cm™}; NMR 1.0 (s, 3, C-18), 1.15 (s, 3, C-19), 504
{s (br}, 1) and 5.12 (s {(br), 1) =CH,, 592 (s, 1, 4-H)} ppm. Anal.
(C2HypOx C, H, O

6:16a,16a-Dimethylene-3-0x0-17a-pregn-4-ene-21,17-
carbolactone (7). Under the above-deacribed conditions, 5.9 g
(0.0166 mol) of 3 was transformed to 2.26 g (37%) of 7: mp 164
0C; UV ¢y = 11300; IR 1765, 1675, 1635, 1600 em™; NMR 1.15
{8, 3, C-18), 1.23 (s, 3, C-19), 5.02 (s (br), 1) and 5.13 (s (br), 1)
=CHQ, 594 (s, 1, 4-H) ppm. Anal (CQAHSDOB) C. H, 0.

6,6-Ethylene-158,165-mothylene-3-0x0-17a-pregn-4-ene-
21,17-carbolactone (12). At room temperature, 1.41 g (0.0064
mol) of trimethylsulfoxonium iodide wes agitated for 1.5 h with
239 my (0.0055 mol) of sodium hydride (55% oil suspension) in
21.5 mL of DMS0. Under argon, 1.14 g (0.0031 mol) of 8 was
added to the solution and was stirred for 50 min at room tem-
perature. The reaction mixturs was then poured into ice water
and was weakly acidified with 2 N sulfuric acid. ‘The thus-formed
precipitate was fiitered off and taken up in methylene chloride.
After drying and evaporation, the residue was chromatographed
on silica gel. Recryatallization from diisopropyl ether /acetons
yielded 726 mg {61%) of 12: mp 184 °C; UV &, = 14200

6,6-Ethylone-154,16a-methylene-3-0x0-17a-pregn-4-ene-
21,17-carbolactone (11}, Under the deacribsd conditions 1.87
g (0.0051 mol) of 7 was transformed to 1.1 g (57%) of 11; mp 177
ﬂC; UV o & 13900.

Method B. 68-(Hydroxymethyl)-158,165-methylene-3-
ox¢-19-nor-17a-pregn-4-ene-21,17-carbolactone (9). A solution
of 4.0 g (0.0117 mol) of B in 35 mL of methanol was combined
with 2 mL of pyrrolidine and heated for 20 min under reflux. After
cooling, the thus-formed precipitate was suctioned off and washed
with a small amount of cold methanol and dried, This material
was dissolved in 43.6 mL of benzene and 87.2 mL of ethanol, and
4.3 mL of a 37% strength formalin solution was added dropwise.
The mixture was stirred for 1 h at room temperature and con-
centrated under vacuum. ‘The resultant crude mizture was
chromatographed on silica gel, thus obtaining after recrystalli-
zation from diisopropyl ether 1.9 g (44%) of &: mp 247 °C; IR
3410, 1765, 1670, 1650, 1615 ecm™; NMR 1.07 (s, 3, C-18), 3.75 (m,
2, CH;0H), 5.94 (s, 1, H-4) ppm. Anal. (Ci@HgO, C, H, O.

65-(Hydroxymethyl)-18-methyl-15§,165-methylene-19-
por-17a-pregn-4-ene-21,17-carbelactone (10). Under the abave
described conditions, 6.0 g (0.0141 mol) of 8 was transformed to
2,33 g (43%) of 10: IR 3450, 1770, 1670, 1610 cm™!; NMR 0.86
(t,J =7 Hz, 3, CH,CH,), 2.71 (dt, J = 5 + 7 Hz, 1, H-6), 3.76
{m, 2, CH,OH), 5.85 (d, J = 2 Hz, 1, H-4) ppm. Anal. (Cy,Hg0,)
6,6-Ethylens-156,168-methylene-3-0x0-19-nor-17a-pregn-
4-ene-21,17-carbolactone (13). A solution of 2.08 g (0.0056 mol)
of 9in 20 mL of pyridine was combined with 3.14 g {0.0165 mol)
of p-toluenesulfonyl chloride. The mixture was stirred for 3 h
at room temperature, combined with 0.2 mL of water, and agitated
for another hour, and the reaction mixture was precipitated into
ice water. The resultant pracipitate was filtered off, washed with
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water, and dried. A solution of 3.84 g (0.0174 mol) of tri-
methylsulfoxontum iodide in 75 ml of DMSO was combined with
" 5686 mg (0.013 mol} of sodium hydride (65% oil suspension) and
agitated for 1 h at room temperature. To this solution was added
the dried erude tosylation product dissolved in 2 mL of DMSO
dropwise. The reaction mixture was stirred for 30 min and
precipitated into ice water. The resultant crude product wes
chromatographed on ailica gel, thus producing 985 mg (48%) of
13: mp 214 °C; UV ¢,y = 13500,
6,6-Ethylene-18-methyl-158,165-methylene-3-oxo-19-nor-
17a-pregn-4-ene-21,17-carholactone (14), Under the above
described conditions 372 mg (0.001 mol) of 10 was transformed
to 145 mg (39%) of 14: mp 165 °C; UV ¢yp = 14 700.
Method C. 6,6-Ethylene-1548,168-methylene-3-0x0-17a-
pregna-1,4-diene-21,17-carbolactone (16). A solution of 670
mg (0.0018 mol) of 12 and 670 mg (0.003 mol) of DDQ in 13.6 mL

of toluene was stirred for 6 h at 100 °C. The reaction solution
was then diluted with ether, washed with water sodium bi-
carbonate solution and water, dried, and evaporated. The residue
wag then chromatographed on sillea gel. After recryetallization
from diisopropy) ether/acetone, 446 mg (67%) of 16 was obtained;
mp 200 °C; UV e = 15200

6,6-Ethylone-15a,16a-methylone-3-0x0-17a-pregna-1,4.di-
ene-21,17-carbotactone (15). Under the above-deseribed con-
ditions, 600 mg (0.0016 mol) of 11 was transformed to 520 mg
{87%) of 15 as an oil: UV ¢,y = 14600.

Regintry No. 8, 67372-62-7; 4, 67372-68-3; G, 101765-54-2; 6,
101765-39-3; 7, 101834-16-6; 8, 84529-99-7; 9, 133753-23-8; 10,
133753-24-9; 11, 101834-17-7; 12, 101766-35-9; 18, 101765-68-6;
14, 133753-25-0; 15, 101834-18-8; 16, 101765-36-0; formalin, 50-00-0:
aldosterone, 52-39-1.

Synthesis and Evaluation of Antiinflammatory Activities of a Series of
Corticosteroid 17a-Esters Containing a Functional Group

Hiroaki Ueno,* Akira Maruyama, Motoyoshi Miyake, Etauko Nakao, Kenichiro Nakao, Kohei Umezu, and

Issei Nitta

Pharmaceuticals Laboratory, Research Center, Mitaubishi Kasei Corporation, 1000 Kamoshida-cho, Midori-ku,
Yokohama-city, Kanagawa 227, Japan. Received January 14, 1991

A geries of 21-desoxy-21-chlorocorticosteroids that contain a functionalized ester group at 17« has been prepared
and examined to separate their systemic activity from topical antlinflammatory activity. Intreduction of the
functionalized eater group at 17« wea carried out by an acid-catalyzed formation of cyclic ortho estera with
17,21-hydroxyl groupa of corticosteroids and subsequent acid-catalyzed hydrolyeis. As for the functional group,
chlore, methoxy, acetoxy, cyano, cyclopropyl, or alkoxycarbonyl group was introduced at the terminal carbon atom
of the 17a-alkancate group. The topical antiinflammatory activity and syatemic activity of these compounds wero
examined and found to be significantly dependent on the functionalities in the I17a-esters. Among these derivatives,
a sgries of 17a-(alkoxycarbenyl)atkancates (17a-0CO(CH,),COOR) showed an excellent separation of the systemic
activity from topical activity. The effects of the number of methylene groups (n) and of the alkyl groups of the
ester (R} on either topical or systemic activity of the corticosteroid derivatives were also investigated.

Introduction

Since hydrocortisone was introduced into dermatological
use,! many structural modifications of the hydrocortisone
molecule have been made with the aim at enhancing an-
tiinflammatory potency. Important structural modifica-
tions include halogenation,? methylation,? and introduction
of a double bond at C-1 position of the steroida) skeletons.¢

Also, it is confirmed that esterification of the 1Ta-
and/or 21-hydroxyl groups® and replacement of the 21-
hydroxyl group with a halogen atom® enhance the topical
antiinflammetory activity due to improved penetration of

(1} Sulzberger, M. B.; Witten, V. H. J. Invest. Derm, 1982, 18, 101.

(2) (a) Fried, J; Sabo, E. F, Synthesis of 17a-Hydrozycortico-
sterone and Ite 9a-Healo Derivatives From 11-Epi-17a-
hydroxycorticosterone. J. Am. Chem. Soc, 1953, 75, 2273. (b}
Fried, J.; Saho, E, F. 8a-Fluore Darivatives of Cortisone and
Hydrocortisone. Ibid. 1964, 78, 1455,

(3) (a) Spero, G. B.; Thompaon, J. L.; Megerlein, B. J.; Hanze, A.
R.; Murray, H. C.; S8sbek, O. K.; Hogg, J. A. Adrenal Hormones
and Related Compounds, 4. 8-Methyl Steroids. J. Am. Chem.
Soc. 1958, 78, 6213, {b) Arth, G. E.; Fried, J.; Johnston, D. B.
R.; Hoff, D. R.; Sarett, L. H.; Silber, R. H,; Stosrk, H. C.;
Winter, C. A. 16-Methylated Stetolds. 2. 18a-Methyl Ana-
logues of Cortisone, 8 New Group of Antiinflammatory Stez-
oids. 9a-Halo Derivatives. 7bid. 1088, 80, 3181. (¢} Olivets,
E. P.; Rausaor, R.; Herzog, H. L.; Hershbarg, E. B.; Tolkedor,
8.; Eislez, M.; Perlman, P. L.; Pechet, M. M. 16-Alkylated
Corticoids. 3. 188-Methyl-8c-fluoroprednisclone 21-Acetate.
Ibid, 1958, 80, 8687,

(4) Herzog, H. L, Sciance 1955, 121, 178.

(6) McKenzie, A. W.; Atkinaon, R. M. Arch. Derm. 1964, 89, 741,

(8) Phillips, G. H. Mechanism of Topical Corticosteroid Activity,
Glaxo Symposium; Churchill Livingatone: London, 1976

the skin and to increased affinity for the glucocorticoid
receptor.’

As g result of these modifications, 21-chloro-8a-fluoro-
118,17a-dihydroxy-168-methylpregna-1,4-diene-3,20-dione
17a-propionate (clobetasol propionate, CP) is found to
have the strongest topical antiinflammatory activity in
clinical use.® On the other hand, CP also shows severe
adverse effects such as thymolyais and dermal atrophy.®

In the field of glucocorticoids, little success has been
achieved in completoly separating undeeired side effects
from topical antiinflammatory activity except for 21.
carboxylate® and 178-carboxylate!® darivatives. However,
the antiinflammatory activity of neither derivatives is as
strong as that of CP. Teutsch et al.!! and Kertesz and

(7) Solo, A, J.; Tramposch, K. M.; 8zeto, D. W.; Suto, M. J. Rel-
ative Affinity of 17a- and /or 21-Eaters and 17a,21.-Diestom of
Cortisol for & Glucocorticoid Receptor from Thymocytes. J,
Med. Chem. 1982, 25, 747.

(8) Carruthers, J. A.; August, P, J.; Staughton, R. C. D. Obgerva-
tions on the Systamic Effect of Topical Clobstasol Propionate
(Dermovate). Br. Med. J. 1975, 4, 203.

(9) (s) Les, H, J.; Soliman, M. R. 1. Antl-Inflammatory Stercids
Without Pituitary-adrenal Suppression. Science 1982, 215,
989. (b} Les, H. J.; Trottier, R. Antiinflammatory Activity of
Two Nove) Derivatives of Prednisolone. Res. Commun., Chem.
Pathol, Pharmacol, 1980, 27, 611. (¢} Lee, H. J.; Bird, J.; Kimn,
H. P. Topical Anti-Inflammatory Activity of Eaters of Steroid
21-Oic Acids. Stercids 1986, ¢7, 36.

(13 Phillips, G. H.; Bain, B. M.; English, A. F.; Woollstt, E. A.
Chloromethyl 17w-acetoxy-8a-fluorc-118-hydroxy.185-
methyl-3-oxoandrosta-1,4-diene-173-carboxylate. German
Fatent 2,804,614, 1879; Chem. Abatr. 1979, 92, 6814q,

0022-2623/91/1834-2468%02.60/0 © 1891 American Chemical Society
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SUSTITUCION PARCIAL DE PODER: MESSERER, Dagmar a favor de
OLARTE, Carlos Reinaldo y otro del Poder otorgado por BAYER SCHERING

PHARMA AG.-

i
'COMPARECE‘ Dagmar MESSERER, argentina, nacida ¢l 28 de mayo de 1.968,

hua de Walter Messerer y Elsa Onelia Romanelli, soltera, titular del Documento Na- |

[to al mismo, cuya primera copia tengo para este acto a la vistja, doy f
o : ' b

énente transcribiré en la iloresf:nte.'— SEGUNDQ: Manifiesta bajcni1 jurérnér

|suspendido ni Iimitado

En la Ciudad Auténoma de Buenos Aires, Capital de la Republica {

178, 13353, Berlm Alemania, le confirid con fecha 22 de enero de 2007 en dicho pa-
is, un Poder, elicual mediante escritura nimero 14 de fecha %.6 de chrego de 2007, ‘
o AR 3
otorgada ante la' Escribana Mariela Vanina Scardaccione, al folioi' 44,i prf(f)tocolo co-: |

iriente de este Registro iT\Iotarial interinamente a su cargo, fue incoﬁporado Y transcrip-

i , .
y en lo perti-

to fque el refe- ()8

| N
rido poder se encuentra plenamente wgcnte en virtud de no haberle 5ido. revocado, |

en. nmguna de sus parteq - TERCERO: En'.cdnsecﬁcnt:iai DI- ‘

{CE: Que en uso de la fdcultad confenda SUSTII UYE PARCIALMENTE el podl,r '

I

Carlos Remaldo OLARTE y/o James Ian RAISBECK, al

mencmnado a’ favor de

solo y ;ﬁni'co objeto de.. que en nombre y representacwn de ;-la Socxedad “BAYFR

7

|SCHERING PHARM}

AG”, y actuando en forma 1nd1v1dual mdlstmta y/ 0 altem

‘E
|
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) )
M 4} ’ .
SR 00 S N007422051
PR C)Y) T
) .
damente, se presente exclusivamente ante las autoridades de COLOMBIA que co- | 2 1 Li
B rrespondan' y realicen los actos enumerados en el citado poder y con las facultades que | 27 2B,
{ surgen del mismo, el que transcripto en lo pertinente dice: “FOLIO 44.- PRIMERA | 28 ' 3r .
%o COPIA- ESCRITURA NUMERQ: CATORCE.- ...- En la Ciudad Auténoma de |29 4 bl
Buenos Aires, Capltal de Ja Republica Argentina, el dia DIECISEIS de FEBRERO del | a0 5 T
. ‘ [)‘9 afio DOS MIL SIE]E ante mi . Escribana Autorizante, ..., COMPARECE: Dagmar | 31 6 £a
i ~ MESSERER argcntma nacida el 28 de mayo de 1.968, hija de Walter Messerer y | 32 7 gfi
Elsa Onelia Romdnelh soltera, tltular del Documento Nacional de 1dentidad Namero | 33 8 5a
20 383.892, Clave Unica de Identificacién Tributaria 27-20383892-7, domiciliada | 34 g pr
|, ]egalmente en la Avemda Leandro N. Alem 1.134, Piso 10°, de esta Ciudad de Buenos | 35 10 €i¢
;:: An‘es La compareciente es-mayor de edad.- lNTFRVIENI: por su propio derecho.- | 38 11 cil
‘) Y la compareciente EXPRESA: Que a los efectos que hubiere lugar, solicita de ml ta |37 12 brv
< Autorizan’tc, LA INCORPORACION y TRANSCRIPCION en este protocolo idel | 38 13 pu
) : |
PODER que le fuera conferido en' Berhn Alemania, el 22 dc enero de 2007, por la | 39 14 £n
§ a .) '
B ~‘ Socmdad “BAYER SCHERING PHARMA AG”, con domicilio en Miillerstrasse 178, | 40 - 15 e
-]33 53, B.erlin,i Alemania, sobre cuia plena' vigencia responde la requirente bajo jura- | 41 16 de
g ! .
kﬂ; mento.- Yéo, la; Autorizante, hago constar; a)Q:uc -eli instrumento de poder cuya incor- | 42 17 jui
oy ’)poraclén y transcnpmén a este protocolo Solicita la compareciente, se encuentra ex- | 43 18 £0)
. ' : L
E %'. tendido en idioma castellano, certificadas |las firmas por notario en idioma aleman, | 44 ; 19 Elu'
SN0 T : :
" del«ndameE te legalizado en idioma aleman QSello de Apostilla de la Convencién de La | 45 20 tid
. ¢ - A
oo {en) 1 , '
- s‘, Jaya del 5 de OCtubl'E: de 1961) y traduc1dc1> en lo.pertinente al idioma nacional por la. 46 ! 21 ma
- Ry ' | P
: §) lraductora Pubhca Laura Thjebcrgcr b) (ﬂue la compdreuente en v1rtud de lo rnam- 47 : 22 do1
P ) N I . . | I '
~ festado tiene interés lcgmmo en.su requeru[mento.- En corisecuencia, me hace emrega! 48 23 ber
: . I’ H . ’ . i
] %2 ch cste acto del original del: instrumento de -poder relauonado con.su respectlva tm—- 49  24¥id:
l) : :
duccmn al idioma, nacional, el que agrego a la presente y: transcnpto dice: “MOE-r 50 25 tuz

tv_, :
o .
| _

» |




26

27

28

29

30

31

32

33

34

36

37

a8

39

40

41

42

43

44

45

46

47

48

49

50

T o TN ety e T R T 2

E ES
& H
oy, .
) : 2
< s
s, oo LFEETTRY
’(‘3‘04 £ gysno®

8aL . pepuns

{ LLER & CO: (smon en idioma inglés) - PODER Los abajo firmante/s
2 BAYER SCHERING PHARMA ‘AG domiciliados en Milllerstrasse-178 13353 Berlin
3 I Alemania declaran por el presente otorgar a Dagmar MESSERER poder general am-
4 plio y suficiente para recabar de las autoridades ..., sud y centroamericanas ... que co-
5 rr\?spondan,‘la obtencidn de patentes de invencién, el registro y la renovacién de mar-

6 cas y modelos iy/aéo derechos de propiedad intelectual y/o nombres:de dominio, a cuyo

1 b . . _ .
7 efecto. los faculta/n para llevar a cabo ante dichas autoridades todas las gestiones nece-

|
i i

-9 protestos, dechréciones, apelaciones y reclamos, oblar impucstos, justificar explota-

" 12 prden. Por .otra parte, les confieren mandato para que en su nombre y representacion &

]
i

{

20:§:i<')n u-otros en que fueran parte como actores o demandados, defender él nombre, las

,'21;j;marcas‘,:patt:ntes y=modélos Ey/o de derechos de propiedad intelcctuial y/o nombres de

f22';:iom‘inioi,-hécienklo %as p?fotestas del caso o diciendo.de nulidad. Al t%fectb, podran preii"

. Lo i

N R : N I
23'sentarse con escritos, querellas, pedidos, y lo que fuere necesario ante cualquier auto: (j

f

| AN IR
241idad judicialy presentar

; Co L '-
25 cualquier ‘eSpecie; pedir nombramientos de peritos, pedir y absolveriposiciones, asistit

|
\

- -
= |

g harias al objeto indicado, presentar solicitudes, formular descripciones, ‘oposiciones, -

U i ‘ . e e _
10 ciones, solicitar festimonios, aceptar transferencias, recibir documentos y valores, per-:

11 £ibir y hacer cuanto fuere necesario ante las autoridades adminéistrativaé de cualquier..

13_:pﬁedan iniciar y i)roseguir cualquier juicio que actualmente los c;‘;ue Susc{.'ibcn‘ tengan o -k
14 31]: el futuro tuyiéran ey ;en Sudamérica, Centroamérica ..., con imotivo éle su.nombre; ¥
15 Iiarcas de fébréic‘é o _de cémercio, patentes de invencién y-modclfos y/o d?sus derechos - :
jafide propiedad intelectual :E:[uc acluz}lmentc posean o adquicran en ;lo siilce:sivo;' pr‘omovef {
1:7i=uicios de cualquier jun sdicciénf, criminales, correccionales, c::ivilz';e‘s ?o-‘comerciales;"
18 ?Eontra los falsificadores; usurpad;ores o imitadores y contra los étcne;dores de articulos :

19:que infrinjan su nombre; marcas o patentes de invencidn, seguir los! juicios-por oposis .

estigos, documentos y demés justiﬁcativos§= rendir pruebas de §




Rt

13 RS, L N 007422052

00
)

3a juicios verbales, declinar y prorrogar de jurisdiccion, tachar, recusar, apelar, transar,
S

: §3 someter a.arbitraje o mediacion, hacer renuncias, exigir y dar cauciones, pedir embar-
) .

N B3

d gos preventivos, definitivos o inhibictones y su levantamiento, pedir la venta de los
)
I
i bienes de los deudores, solicitar y-obtener el cumplimiento de sentencias, prestar ju-

P ()

D)ramentos, decir de riuhdad,-.desysu;,,percxbn', otorgar recibos y en general practicar

\‘

" todos los actos y, d111 genmas que sean: precisos.al desempefio de este mandato. Podran
' '} i . i H

S ; :
TR asnmlsmo substltulr cl presente poder en tqdo o-en parte.- Dado y firmado en Berlin
B[ ‘ ! .
b

§ (Sigue fecha en 1d10ma mgle,s) Bafy"er Scﬂering Pharma AG (Sigue texto en idioma
: )

mglcs) ppa. Slgue <ina firma lleglblc (Aclarado) Dr. Nocskc Jungblut. ppa. Sigue

ji_-':otra firma 1leg1blc (Aclarado ) Dr Klosc” ES COPIA FEEL doy fe.- En hoja adjunta |

ot consta la cemﬁcacién notanal de las ﬁrmas obrantes en’ el poder en idioma alemén,
0

efectuada el 22 de enero de 2007 por el }:scnbano Dnmtrl Rempen de Berlin, Aleﬂnd-
R «

.ma ya contmuacmn consta la respecuva legahzacwn de la firma y:sello del: nombra-.

H

do Notario (Sello de -Apostilla de la Convencwn de La: Haya del 5 de octubre de .

0 :

v

‘% 1961), en. 1d10ma alemén efectuada ipor el I‘resﬂdente del Tr1bunal Regional de Bcrlm
; v

o)

SRR NIy R NN R
A =
\:— 5

sede en Berlin Alemama, redactado en 1d1(0ma nacional, luego del que aparecen los;-:

% mgmcntes textos que traducidos dicen) 1BAYER SCHERING PHARMA AG” —
;
Patentes y licencias — (Flrmado y Aclarado ) pp Dr Noeske-Tungbhit — pp (Firmado y

9
§ ) Aclarado: }Dr Klose.-'La vem(‘m en mgléﬁ es. para su mformaczén Unicamente.- Re-

i
)) glstro de Actas N° R 17/2007 - Me he- referldo a la prohibicién de intervencion segin

§

]
i
|
Hi
A 1.

Alemdmcu En hojas adjuntas sigue la referlda traduccién al idioma nacional la que-
transcmpté textualmente, dice: “TRADUCC 10N PUBLICA - (Sobre. papel con mem- :
brete de “MOELLFR y CO” - América Latina - Agentes de la Propicdad Intclectual .

‘ -’ ﬁgura aun Poder .otcrgado por la Sociedad “BAY}:R SCI—IERING PHARMA AG”, con_

el artlculo 3, pérrafo 1,N°7, de la Ley de J;ert{ﬁca01ones. ‘Mi pregunta_ de si ha existi-
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. (‘
Juez Principal del- Trlbuna.l chlonal ES TRADUCCION FIEL dc las partes perti~ ) ‘

&4

do una intervencién previa en el sentido de la norma me fue contestab! por la negati-

(=

va.- Las firmas trazadas ante mi por el Dr. Walter Klose, que nacié el 26 de diciembre | c.

mal en +13353 Berlm Miillerstrasse 178 son auténticas, de lo que doy fe.- Al mismo ¥

Comercm del Thbunal de:Primera Instancia de Charlottenburg, N° de Registro HR B X

.’_

e

Somedad “Bayer Schermg Pharma Aktlengesellschaft” de Berlm| Berlin, 22 de enero

-

-"'\‘

de 2007.- El escnbano (firma ilegible) y- hquldamén de dercch@s (Hay un sello en.

LLA — (Conven016n de La-Haya del 5 de Octubre de 1961) - Paifs: Repﬂblic? Federal g,
P H [ : S

de¢ Alemania - Este instrurhento piblico fue firmado por Dimitri Rempen, actuando en !

: i ! ‘

B4

U caracter de escribano dé Berlin, estando provisto del sello del éscr_ibano Certiﬁca-:.,‘

_ P 0
do en Berlin, cl 24-de encro de 2007, por el Presidente del Tribunal Regional de Ber- Q
lin, con el N° 9101 a E-F '536/07 - Scllo’ (hay un 'sello:) el Presidénte del Jribunal -Re'n'-‘;

gional de Berlin — Firma el Funcmnano autorizado (firmado y aclarado i3 Holldorf

RES ALEMAN FRANCES Tomé II Folio 254 (Cap ) Tomo Il - 98 —‘ (La Plata) = <

T e

A
S

A

de 1952, y de la Dra. Chistiane Noeske-Tungblut de soltera Noeske, que-nacié el 26 de r _

junio de 1957 ~ Ambos de mi personal conocimiento — Ambos con domicilio comet- | ;

tlempo .certtf colen base a.quetuve a la vista en el dia de hoy las actas del Registro de . :
c'

h :
283 que la Somcdad “Bayer Schering Pharma Aktlengesellschaﬁ” con sede en Ber- S‘\
(OF
_Hn,icsté.inscripta' con el nimero mencionado arriba en el Registro de Comercio y que '«

la amba mencionada Dra. Noeske-J ungblut y el arriba mcncnonado Dr. Wa]tcr Klose g :

estan facultados en su cardcter de. mandatarios a representar enzforma conjunta ala (‘, ié

W

0
(\('

ol
oblea sobre prccmto) Dimitri Rempen, Escribano de Berlin.- 9101 B- F APO%TI- o
. G< ;

D)
ABIL:
A

. 0( \
nentcs en: Ios 1d10mas alerlqan (c 1ngléq del documento que-se acompana,, que he vertido "| :

; T
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N007422053

: INGLES ~ Fomo II: Folio 14 (Cap.) - Tomo III Folio 329 (La Plata) — COLEGIO | 2

DE TRADUCTORES PUBLICOS N° 173”.- ES COPIA FIEL, doy fe- A continua-

V en el margen superlorihay un <el]o timbrador ...”.- A continuacidn sigue la legaliza-

: estado. la. comparer;:ientc DICE \que en ]a forma :expresada deja INCORPORADO 1

| Ly

: :
n¢ymi, la Escribana- Autorlzantej ex;lnda prnnera COpla de la presente para la nombrada |

; apoderada Dagmar. MESSERER*- Consténcras Notanales -Identidad de. la compare—.

{

:, su escntura matnz que paso ante- mi, al foho 44 del Reglstro Notarial namero 1788,

; mtennamente a i cargo.- PARA LA APOD}:RADA 6Xp1d0 la presente PRIMERA

_COPIA en tres (3) sellos de :actuacion notarial nq.merados correlativamente desde el

I

" Qilniimero N 007376153 al presente 1nclusw e, que sello y firmo cn la fecha y lugar de sﬁ

g ::, otorgamiento, doy fe.- Sigue una firma 1leg1ble yun sello que dice: Mariela V. Scat-

. 0daccione — Ebcnbana Mat. 4527.” - ES COPIA FIEL, de las partes pertinentes de la

“Wescritura de reier.encna doy f- CUARTO: Finalmente la compareciente expresa: 2)

i

: 2
Que el: presente otorgamzento no s1gmﬁca}1 renunciar al ¢jercicio de las facultades sus—

tmndas y b) Que los nombrados apoderai]os sustitutos no podrén sustituir el presente

é

traductora == ES COPIA FIEL, doy fe.- En este|

0 cl Poder que agrego a la presente, solicitando de-
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10

11

12

ciente (Articulo 1.002 del Cédigo Civil): Se justifica la misma por cor;ocimiento de

‘la Autorizante.-Yo, la Escribana Autorizante impongo y advierto a la compareciente, a

tenor de lo dispuesto en el articulo 77 inciso h) de la Ley Organica Notarial Numero
404, respecto de los alcances y censecuencias de las cldusulas contenidas en la presen- .
te escritura y del derecho de leer por si este instrumento.- LEQ esta escritura a la

compareciente, iquien asi la otorga y en prueba de conformidad la firma ante. mi, doy

Ife. Dagmar MESSERER. Ante mi: MARIA SILVINA LASARTE. Escribana. Esté

[mi selio. CONCUERDA: con su escritura matriz que pasé ante mi, al folio 85 del Re- 3

lgistro Notarial pimero 1788, a mi cargo. PARA LA PODERDANTE ‘expido la pre-

sente PRIMERA COPIA en cuatro (4) sellos de actuacién notarial numerades corre-
lativamente desdfj.- el nizmero N 007422051 al presente inclusive; que -sel?o y firmo en

la fecha' y lugar dc su otorgamiento, doy fe.- .
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', COLEGIO DFE, ESCRIBANOS de la Ciudad de Buenos Aires, Capital Federal de la Repitblica

Argentina, en virtud de las facultades que le confiere la ley vigente, LEGALIZA la firma

y sello del escribano Mﬁﬁ["A:EfE"VTNA:E“A“SAﬁ.t ==

obrantes en ¢l documento anexo, prescntado en el dia de ia fecha bajo

el contenido y forma del docurd:mrito.

i
i

l Buenos Aires, EEEFTBF#Q:Q‘ - e;;‘ ﬂm ST 9"§B 97.__:._ £

ESC. EDGAENRIQUETA SINELLL
COLEGIO DE ESCRIBANDOS
CONSEJERA
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1, PAfs REPUBLICA ARGENT!NA "._ el

El presente documento publlco

2. Ha sido firmado por ERDA ENRIQUETA SINELLI—~—;-‘;'-;'#-":-:'4';—'—'"—é'w'-";—"'-"'—-"-—-'li'é—‘—"-'—f'—"———*:

3. Quien actiia en calidad de CONSEJERA -~~~ T e e e

4. Lieva el Seﬁolhmbre de COLEGIQ I DE ESCBIBANOS DE LA CIUDAD DE BUENOS

5. En LA CIUDAD DE BUENOS AIRES - 3 'E'l’a;-az 12/03/2007

7.Por __EL___ COLEGIO DE ESCRIBANOS  DE LA CIUDAD DE BUENOS AIRES

4
MINISTERIO DE RELACIONES EXTERIORES COMERCIO INTERNACIONAL Y GULTO
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