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@ D-homo oxasteroids, processes for their preparation and their use in the treatment of inflammatory conditions.

@ D-Homo oxasteroids and processes for their prepara-
tion, which can be used as anti-inflammatory agents, the
steroids having the formula

fiuz-ﬂl

0 _op,

or the 1,2-dehydro derivative thereof; wherein R, is hyd-
rogen,

(0]

I
alkyl-C-O-,

o

1
aryl-C-0-,

halogen or hydroxy; R.is hydrogen or alkyl; R, is alkyl; R, is
carbony!, B-hydroxymethylene, B-chloromethylene or
B-bromomethylene; Rs is hydrogen, fluorine, chiorine or
bromine; R, is hydrogen, fluorine or methyl; and R, is hyd-

rogen, chiorine or bromine; with the proviso that when R, is
hydroxy, R is alkyl; and with the further proviso that when
R, is alkyl, it is the same alkyl group as R;; wherein aryl is
phenyl or phenyl substituted with one or two alkyl, alkoxy or
halogen groups; and alkyl and alkoxy are groups having 1 to
10 carbon atoms.

Crovdgr;_Priming Company Ltd.
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D-Homo Oxasteroids, Processes for their Preparation and

Their Use in the Treatment of Inflammatory Conditions

The present invention relates to novel D-homo oxasteroids,

processes for their'preparation and their use in the treat-
ment of inflammatory conditions.

German Offenlegqungsschrift 2, 526,788 published
December 23, 1976 discloses that the oxidation of
certain 17—alkanoyloxy—A16—steroids with osmium tetrox-
ide opens the D-ring of the steroids yielding a 16,
17~seco-steroid of the type ﬂ

C-OH

;
St

L

CH.—-CH
24

0]
wherein "St" symbolizes A, B and C rings of the steroid

and R symbolizes methyl or ethyl. Ring closure of the
16,17-seco-steroid pictured above yields a D-homo-

oxasteroid of the type
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Subsequent treatment of the 17-oxa-17a-oxo-D-homosteroid

yields a steroid of the type o

St

Ozonolysis of certain l7-acetoxy-A16-estrenes
followed by ring closure (using p~toluenesulfonic acid)
of the resulting seco-~steroids, is taught by Baran in
United States patent 3,257,412 to yield 1l7-oxo-D-
homoestrenes.

Iriarte et al., J. C. S. Chem. Comm., 1110 (1972),
describe the osmium tetroxide oxidation and subsequent

periodic oxidation of the enol acetate having the
structure O-C-CH3

H

cu.©

to yield a compound having the structure

O

Kuo et al., J. Org. Chem., 28, 1619 (1963) , des~
cribe the preparation of a l7-oxa-D-homopregnane having .

the structure
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rd

HO

It is an object of the present invention to provide D-
homo oxasteroids having the formula I |

CH

2Ry

(1)

or the l,Z—thydro derivat%ﬁe thereof; wherein Ry is
hydrogen, alkyl-C-0-, aryl-C-O-, halogen or hydroxy;
R, is hydrogen or alkyl; Ry is alkyl; R, is carbonyl,
B-hydroxymethylene, B-chloromethylene or B-bromomethyl-
ene; Rg is hydrogen, fluorine, chlorine or bromine; Re
is hydrogen, fluorine or methyl; and Ry is hydrogen,
chlorine or bromine; with the proviso that when Ry

is hydroxy, R, is alkyl; and with the furthervproviso
that when R, is alkyl, it is the same alkyl group as
R3; wherein aryl is phenyl or phenyl substituted with
one or two alkyl, alkoxy or halogen groups; and alkyl
and alkoxy are groups having 1 to 10 carbon atoms.
These novel steroids can be used as antiinflammatory

agents.
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In formula I above, and throughout the specifica-
tion, the symbols are as defined above. A dotted line
in the 1,2 position of a structural formula in this
disclosure indicates the optional presence of ethylenic

unsaturation.

The term "halogen", as used throughout the
specification, refers to fluorine, chlorine, bromine

or iodine.

Preferred are steroids of the formula I, wherein
a) R¢ and R, are hydrogen; '

b) R, is hydrogen;

c) R, is alkyl;

d) R, is B-hydroxymethylene;
e) R1 is alkyl-COO-

f) R1 is halogen;

g) R1 is hydroxy.

A preferred sub-genus of the steroids of the above formula

or the 1,2-dehydro derivatives thereof has the formula

HO _ —=0-R,

O

Specific examfdes of D~homo oxasteroids of the invention
are ' ,
21-(acetyloxy)-9-fluoro-118,17a-dihydroxy-16 8-methoxy-D-
homo-17-oxapregna-1,4-diene-3,20-dione, - ]
21-chlorof9-fluoro-11B—f?a—dihydroxy—1SB—methoxy—D-homo—
17-oxapregn-4-ene~3,20-dione,

»

Fil
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21- (acetyloxy) -9-fluoro-118,17a-dihydroxy ~16 B-methoxy-D-homo-17~-
oxapregn-4-ene-~3,20-dione,

21~ {acetyloxy)-168,17a~-diethoxy~9-fluoro~118-hydroxy-D-
homo-17-oxapregn—-4-ene-3,20-dione,
168,17a-diethoxy-9-fluoro-118,21~dihydroxy-D~homo-17-oxa-
pregn-4-ene-3,20~dione, _
21-chloro-168,17a-diethoxy-9-fluoro-118-hydroxy~D-homo-17-
oxapregn-4-ene-3,20-dione,
21—chloro—16B~ethoxy—9—fluoro—11B,17a—dihYdroxy—D—homo-17—
oxapregna-1,4—-diene-3,20-dione,

21-chloro-9-fluoro-118, 17a~dihydroxy-16 8-methoxy-D-~homo-17~
oxapregna-1,4-diene- 3 20-dione,

21-chloro-168, 17a—dlethoxy—9 -fluoro- 11B—hydroxy—D—homo-17-
oxapregna-1,4-diene-3,20~dione, . '
21-chloro-9-fluoro-118~hydroxy-168, 17a-dimethoxy~-D-homo~-17-
oxapregna-1,4-diene-3,20-dione,
21-(acetyloxy)-168-ethoxy-9-fluoro-118, 17a—d1hydroxy bD-
homo-17-oxapregna~1,4-diene-3,20-dione,
21—(acetyloxy)-165,17a~diethoxy—9-fluor0*11B—hydroxy~D—
homo-17-oxapregna-1,4~diene-3,20~-dione,

21- (acetyloxy)-9-fluoro-118~-hydroxy-168,17a~dimeth oxy-D-
homo-17-oxapregna—1,4-diene-3,20-dione,
21-chloro-168~(1,1~dimethylethoxy)-9-fluoro-118,17a-di-
hydroxy-D-homo-17—-oxapregna-1,4-diene-3,20~dione,
21-chloro-39~-fluoro=118-hydroxy-168,17a-bis~ (1-methylethaxy)-
D-homo-17-oxapregna-1,4-diene~3,20-dione and
21-chloro-9-fluoro—-118,17a-dihydroxy-168~(1-methylethoxy) -
D-homo-17~oxapregna-1,4-diene-3,20-dione.

The D-homo oxasteroids of this invention, where-
in R,y is hydrogen, acyloxy orxr halogen (this subgrouplng
of substituents is herelnafter referred to as "R ")
and R, is hydrogen, can be prepared by reacting the
corresponding AlG—pregnene having the formula II-
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(I1)

with ozone, and an alkanol having the formula 71717

R4-OH, (III)
and then treating the reaction mixture with a reducing
agent, e.g., a dialkylsulfide such as dimethylsulfide,
in an organic solvent, e.g., a halogenated hydrocarbon
such as dichloromethane. The steroid product has
the formula I-a

CHy-R'y

C=O____OH

(I-a)

The above-described reaction is a novel one, and as such,
it constitutes an integral part of this invention.

Reaction of a steroid product of formula I-a with an
alkanol in the presence of an acid catalyst, e.g., p-to-
luenesulfonic acid, yields the corresponding product hav-
ing the formula I-b ’
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1]

C=0_ — O-alkyl

(I-b)
O-alkyl

if carried out at an elevated temperature, preferably
under reflux conditions.

Saponification of a steroid of formula I-b, wherein
R'l is acyloxy, yields the corresponding 21-hydroxy '
steroid having the formula I-c

ﬁHZOH
/j:?’_.,-o-alkyl
R (o,
4 (I-c)
R3
O-alkyl
0]
I
R
6

The saponification reaction is run in the presence of
a base, e.g., an alkali metal carbonate, and can be

carried out in an organic solvent, e.g., an alkanol.

Many alternative processes are available for the prepara-
tion of the steroids of this invention. For example, the
steroids of formula I having a halogen substituent in the
21-position can be prepared from the corresponding 21-hy-
droxy steroids via the 21-mesylate. Another example
involves the trans-etherification of a steroid of formula
I-a. In some instances, a steroid of formula I-a, especial-
ly cone with a large, stericallylﬁndered R3 group (e.g.,
isopropyl or t-butyl) can be prepared by reacting a ster-—
oid of formula I-a with the appropriate alkanol, in the
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1v presence of an acid catalyst at room temperature.

In some instances, the preparation of the steroids of
formula I will yield a solvate of the steroid, rather than

5 the steroid per se. These solvates are also contemplated
as a part of this invention.

The steroids of formula I can be used in lieu of known gluco-
corticoids in the treatment of inflammatory conditions,

10 e.g. rheumatoid arthritis. They can be administered in the
same manner as hydrocortisone, the dosage being adjusted

for the relative potency of the particular steroid. Addit~
ionally, the steroids of this invention can be used
topically in lieu of known glucocorticoids in the treatment
15 of‘skin conditions, such as dermatitis, psoriasis, sunburn,

neurodermatitis, eczema or anogenital pruritus.

When given orally, the steroids of this invention
may be used in a dosage range of 0.1 to 200 milligrams,
20 preferably 0.3 to 100 milligrams, for a 70 kg. mammal.

If administered topically, the steroids of this invention
may be used in the range of 0.01 to 5.0% by weight,
preferably 0.05 to 2.0% by weight, in a conventional
cream, ointment, lotion or the like.

25 The following examples are specific embodiments

of this invention.

Example 1 . A
21~ (Acetyloxy)-9-fluoro-11lg8,17a~dihydroxy—-168-methoxy~D

30 hom0417foxapregna-1,4—diene-3,20—dione

A solution of 805 mg of 21-(acetyloxy)-9-fluoro-
11p-hydroxypregna-1,4,16-triene-3,20-dione in 30 ml
of 2:1 dichloro-methane-methanol is cooled to ~78°C
35 and a stream of ozone in oxygen passed through (0.00225
moles). An amount of 2 ml (large excess) of dimethyl-
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sulfide is added, the solution is kept for 2 hours at
ambient temperature and the solvents are then evaporated
in vacuo. A solution of the residue in chloroform is
washed with water, dried, and chromatographed on a
60 g-silica gel column. Elution with 3:1 chloroform=-
ethyl acetate gives 605 mg of crude product that crys-
tallizes from acetone-hexane to give 340 mg of material,
melting point 170-172°C, dec. Two recrystallizations
from methanol give 195 mg of product, melting point
170-172°C, dec.
Anal. Calc'd. for CZ4H31F08. C, 61.78; H, 6.69;

F, 4.07

Found: C, 62.00; H, 6.90;

F, 4.25

Example 2

21-Chloro-9-fluoro-118,17a-dihydroxy- lGB-methoxy—D—
homo-17-oxapregn-4-ene-3,20-dione

A solution of 1.36 g of 21-chloro-9-fluoro-118-
hydroxypregna-4,16-diene-3,20~-dione in 30 ml of 2:1
dichloromethane~-methanol is cooled to ~78°C and a stream
of ozone in oxygen (0.00397 mole) passed through for
11 minutes. Several milliliters (large excess) of di-
methylsulfide are added and the solution is allowed to
warm to ambient temperature. After 210 minutes, the
solvents are removed in vacuo and the residue dissolved
in chloroform, washed with water, dried and applied on
a 40 g-silica gel column. Elution with chloroform
gives 1.03 g of product that crystalllzes from methanol
to give 400 mg of solid in two crops. A further re-
crystallization from methanol gives 304 mg of product,
melting point 160-162°C, dec,

Anal. Calc'd. for CpoH3qg ClFOg: C, 59.39; H 6.80;

cl, 7.97; F, 4.27
Found: C, 59.49; H, 7.00;

cl, 8.06; F, 4.00
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Examgle 3

21-(Acetyloxy)-9-fluoro-118,17a-dihydroxy-16 g-methoxy-—
D-homo-~-l7~oxapregn-4—-ene-3,20-dione, methanol solvate

(1:1)

A solution of 5.0 g of 21-(acetyloxy)-9-fluoro-
11B8-hydroxypregna-4,l16-~diene-3,20-dione in a mixture of
100 ml of dichloromethane and 40 ml of methanol.is
cooled to -78°C and a stream of ozone in oxygen (0.0133
mole) passed through. The solution is treated with 5
ml of dimethylsulfide and allowed to warm to ambient
temperature. The solvents are removed in vacuo and
a solution of the residue in chloroform is washed with
water, dried, and chromatographed on a 50 g-silica
gel column. Elution with chloroform gives 4.7 g of
material which crystallizes from methanol to give 2.13
g of substantially pure material. Two recrystalliza-
tions of 1 g of this material give 705 mg of the title
methanol solvate.

Anal. Calc'd. for C25H37FOg: C, 59.98; H, '7.45;
F, 3.79

. Found: c, 59.37; H, 7.55;
F, 3.79

Example 4

21—~ (Acetyloxy)-168,17a~diethoxy~9-fluoro-118-hydroxy-
D-homo-17-oxapregn-4-ene-3,20~-dione

A solution of 1.615 g of 2l1-(acetyloxy)-9-fluoro-
118,17a-dihydroxy-16 8~methoxy-D-homo-1l7-oxapregn-4-ene
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3,20-dione, methanol solvate (1:1) (see Example 3) in
50 ml of ethanol is refluxed with 100 mg of p~toluene-
sulfonic acid for 1 hour, cooled, and diluted with
water. The resulting solution is extracted with chloro-
form, and the chloroform extract washed with 5%
sodium bicarbonate solution and water, dried, and
evaporated. The residue is dissolvéd in chloroform
and chromatographed on a 50 g~silica gel column.
Elution with chloroform gives 1.37 g of material
which crystallizes from ether-hexane to give 785
mg of product, melting point 220-222°C. ,
Anal. Calc'd. fof CZ7H39F08: C, 63.51; H, 7.70;
: F, 3.72
Found: C, 63.77; H, 7.80;
F, 3.46 |

ExamEle 5

16p,17a-Diethoxy-9-fluoro-118,21-dihydroxy~D-homo-17-

oxapregn-4-ene-3,20-dione

A solution of 378 mg of 21-(acetyloxy)-168,17a-
diethoxy-9-fluoro-11B8~hydroxy-D-homo-l7-oxapregn-~
4-ene-3,20-dione (see Eiample 4) in 15 ml of methanol
is stirred at 0°C with 1.5 ml of 10% potassium carbo-
nate solution under nitrogen for 1 hour; stirred 1
hour at room temperature; and stirred 30 minutes at
70°C. The resulting solution is cooled, diluted with
water and extracted with chloroform. The chloroform
solution is dried and evaporated to give 291 mg of the

title compound.
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Example 6

21-Chloro-168,17a~diethoxy-9~fluoro-118~-hydroxy-D-homo-
l7-oxapregn-4-ene-3,20-dione

A) 16B,17a-Diethoxy-9~-fluoro-11B8-hydroxy~21~(mesyloxy)

-D-homo-17-oxapregn-4~ene~3,20~dione

A solution of 740 mg of 168,17a-diethoxy~-9-fluoro-
118,21-dihydroxy-D-homo-~17~oxapregn—-4-ene~3,20-dione
(see Example 5) in 10 ml of pyridine is stirred at 0°C
with 0.2 ml of methanesulfonyl chloride for 2 hours.
The solution is poured into cold 2N hydrochloric acid
and the resulting solid filtered. Attempted puri-
fication by preparative thin-layer chromatography
(TLC) fails. The resulting 601 mg of material is
dissolved in pyridine and stirred for about 16 hours
with excess methanesulfonyl chloride at 5°C. After
workup as above (see Example 5) the solid is dissolved
in chloroform and chromatographed on a 40 g-silica
gel column. Elution with chloroform gives 361 mg of
TLC pure mesylate.

B) 21-Chloro-~168,17a-diethoxy-9-fluoro-118-hydroxy-D—

homo-17-oxapregn-4-ene-3,20-dione

A solution of 361 mg of the above mesylate in 25
ml of dimethylformamide is refluxed with 3.0 g of lithium
chloride for 30 minutes under nitrogen. The solution is
cooled to room temperature, diluted with water, and the
resulting solid filtered. The solid is dissolved in
chloroform and chromatographed on a 20 g-silica gel
column. Elution with chloroform gives 175 mg of
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material which crystallizes from methanol to give
123 mg of TLC pure material, melting point 206-208°C,
dec. |
Anal. Calc'd. for 025H36C1F06: C, 61.65; H, 7.45;
cl, 7.28; F, 3.90
Found: €, 61.85; H, 7.62;
ci, 7.17; F, 4.18

‘Examgle 7

21-Chloro-l6p-ethoxy-9-fluoro-115,17a-dihydroxy-D~homo-

17-oxapregna-1,4~-diene~3,20-dione

A solution of 1.9 g of 2l1~-chloro-9-fluoro-11g-
hydroxypregna-1,4,16-triene-~3,20~-dione in 100 ml of
dichloromethane and 50 ml of ethanol is cooled to -78°C
and a 10% excess of ozone in oxygén passed through. The
solution is treated with 5 ml of dimethylsulfide and
allowed to warm to ambient temperature and stand for
about 16 hours. The solvents are evaporated and a chloro-
form solution of the residue is washed with water, dried,
and evaporated. The residue is dissolved in chloroform
and chromatographed on a 40 g-silica gel column. Elution
with chloroform and then chloroform-ethyl acetate (5:1)
gives TLC pure material that cyrstallizes from methanol-—
dichloromethane to give 563 mg, melting point 171-173°C.

Anal. Calc'd. " for C23H30ClFOg: * C, 60.45; H, 6.62;
cl, 7.76; F, 4.12

Found: C, 60.34; H, 6.60;

Ccl, 7.62; ¥, 4.37
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Example 8

21-Chloro-9~fluoro-118,17a~dihydroxy~16g8~methoxy~D~
homo-17-oxapregna-1,4-diene~3,20~-dione

A solution of 1.9 g of 21-chloro-9-fluoro-118-
hydroxypregna-1,4,16-triene-3,20-dione in 100 ml of
dichloromethane and 50 ml of methanol is cooled to =78°C
and a 10% excess of ozone in oxygen passed through.
After addition of 5 ml of dimethylsulfide the solution
is allowed to warm to room temperature and stirred
for about 16 hours. The solvents are removed in vacuo
and an ethyl acetate solution of the residue is washed
with water, dried, and evaporated to give a solid.
Recrystallization from methanol-dichloromethane gives
925 mg of product, melting point 181-183°C.

Anal. Calct'd. for szHZBClFOG: C, 59.66; H, 6.37;
Cl, 8.06; F, 4.29

Found: C, 59.78; H, 6.62;

Cl, 7.82; F, 4.51

Example 9

21-Chloro-168,17a-diethoxy-9-fluoro-118-hydroxy-D-
homo-~17-oxapregna~l,4-diene~3,20-dione

A solution of 787 mg of 2l-chloro-l6B-ethoxy-9-
fluoro-118,17a~-dihydroxy-D-homo-17-oxapregna-1l,4~diene~
3,20-dione (see Example 7) in 50 ml of ethanol is reflux-
ed with 100 mg of p-toluenesulfonic acid for 1 hour.

The solution is cooled, poured into 450 ml of water,
stirred for 15 minutes, and filtered. The resulting

solid is recrystallized from methanol-dichloromethane
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to give 550 mg of product, melting point 218—220°C,
dec.
Anal. Calc'd. for C25H34C1F06: C, 61.91; H, 7.07;
ci, 7.31; F, 3.92
Found: C, 62.20; H, 7.21;
' Ccl, 7.13; F, 4.16

Example 10

21-Chloro-9~fluoro-118~-hydroxy-168,l17a-dimethoxy-D~-homo-
17-oxapregna-1,4-dicne~3,20-dione

A solution of 1.314 g of 21-chloro-9-fluoro-118,
17a-dihydroxy-16B8-methoxy-D-homo-17~oxapregna-1l,4-diene-
3,20~-dione (see Example 7) in 50 ml of methanol is re-
fluxed for 90 minutes with 100 mg of p-toluenesulfonic
acid. The solution is poured into cold water and ex-
tracted with ethyl acetate to give the crude product.
Crystallization from methanol-dichloromethane gives 582
mg of product, melting point 228-230°C, dec.

Anal. calc'd. for C ClFOg: C, 60.45; H, 6.62;
cl, 7.76; ¥, 4.12

Found: C, 60.49; H, 6.64;

cl, 7.86; F, 4.26

23830

Example 11

21-(Acetyloxy)-168~ethoxy-9-fluoro-118,17a-dihydroxy-D-

homo-17~oxapregna-1l,4~diene-3,20-dione

A solution of 4.02 g of 21-(acetyloxy)-9- fluoro-
11B-hydroxypregna-1,4,16-triene-3,20-dione in 100 ml of
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dichloromethane and 50 ml of ethanol is cooled to -78°C-
and a 10% excess of ozone in oxygen is passéd through.
After addition of 5 ml of dimethylsulfide the solution
is allowed to warm to room temperature over about a
l16-hour period. The solvents are evaporated and a
solution of the residue in ethyl acetate is washed

with water, dried, and evaporated. Crystallization

from ethanol-dichloromethane gives 2.72 g of material,
melting point 168-170°C, dec. ' '

Anal. Calc'd. for C25H33F08: C, 62.49; H, 6.92;
F, 3.95
Found: C, 62.55; H, 6.92;
F, 3.88
Example 12

21—(Acetyloxy)—lﬁB,17a—diethoxy-9—fluoro-113-hydroxy—
D-homo-17-oxapregna-~l,4-diene~3,20~dione

A solution of 1.2 g of 21-(acetyloxy) -16B-ethoxy-
9-fluoro-118,17a~-dihydroxy-D-homo-17-oxapregna-l,4~-diene-
3,20-dione (see Example 11) in 50 ml of ethanol is re-
fluxed for 90 minutes with 100 mg of p-toluenesulfonic
acid. The mixture is cooled, poured into ice~water
and extracted with ethyl acetate to give 1.0 g of
solid. This is combined with 1.2 g of similar material,
dissolved in chloroform and chromatographed on a 60 g-
silica gel column. Elution with chloroform gives 1.75
g of TLC pure solid. Crystallization from methanol-
dichloromethane gives 1,35 g of product, melting point
223-225°C (foams and resolidifies at 120°C).
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Anal. Calc'd. for Cp;H37FOg: C, 63.76; H, 7.33;
F, 3.74 |
Found: C, 63.61; H, 7.10;
F, 3.92

Ekample 13 o
21- (Acetyloxy)~-9-fluoro~11B8-hydroxy-168,17a-dimethoxy~
D-homo~-17-oxapregna-1,4-diene-3,20-dione

A solution of 5.15 g of 21-(acetyloxy)-9-fluoro-
118,17a-dihydroxy-16 -methoxy-D-homo~17-oxapregna-1,4-
diene-3,20-dione (see Example 1) in 100 ml of methanol
is refluxed for 90 minutes with 200 mg of p-toluene-
sulfonic acid. . The solution is poured into water and
theresulting solid filtered. The solid is dissolved
in dichloromethane, dried, and chromatographed on a 60
g-silica gel column. Elution with chloroform gives 2.1
g of material which is a mixture of isomers by tlc and
nmr, This material is crystallized from acetonehexane
to give 738 mg of a mixture. The mother liquor is
evaporated. and crystallized from methanol twice to
give 455 mg of'product, mélting point 225-227°C.

Anal. Calc'd. for CasH33FOg: C, 62.49; H, 6.92;
o F, 3.95

Found: C, 62.41; H, 7.04;
F, 4.20

' Example 14
21-Chloro-168-(1,1-dimethylethoxy)-9-fluoro-118,17a~-di-
hydroxy-D-homo-17-oxapregna-1,4-diene-3,20~dione

A solution of 1.9 g of 21-chloro-9-fluoro-11g8-hy-
droxy-pregna-l,4,lG—triene-3,20;dione in 120 ml of di-
chloromethane and 30 ml of t-butanol is cooled to -78°C
and a 10% excess of ozone in oxygen passed throuéh.
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After addition of 5 ml of dimethylsulfide, the solution
is allowed to warm to room temperature and stirred for
about 16 hours. The solvents are removed in vacuo
and theresidue dissolved in ethyl acetate, washed with
water, dried, and evaporated. The residue is dis-
solved in chloroform and chromatographed on a 20 g-
silica gel column. Elution with chloroform gives 1.15
g of material. Several crystallizations from methanol-
dichloromethane give 365 mg of product, melting point
170-173°C.
Anal. Calec'd. for 025H34ClF05: C, 61.91; H, 7.07;
ci, 7.31; F, 3.92
Found: C, 61.79; H, 7.37;
ci, 7.02; ¥, 3.95

Example 15
21-Chloro-9-fluoro-118-hydroxy-168,17a-bis- (1l-methyl-
ethoxy) -D-homo-17~oxapregna-1,4~diene~3,20-dione

A solution of 1.85 g of 2l1-chloro-16g—-ethoxy~-9-
fluoro-118,17a-dihydroxy-D-homo~17-oxapregna-1,4-diene-
3,20-dione (see Example 7) in 50 ml of isopropanol is
refluxed for 30 minutes with 180 mg of p-~toluenesulfonic
acid. The solution is diluted with water and extracted
with ethyl acetate to give the crude prbduct. This
is dissolved in chloroform and chromatographed on a
silica gel column to give 713 mg of the title compound
after crystallization from methanol. This is combined
with 545 mg of similar material for characterization;
melting point 195-197°C, dec.

Anal. Calc'd. for Cy7H3gClFOg: C, 63.21; H, 7.47;
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Cl, 6.91;

F' 3.70

Found: C, 63.25; H, 7.69;
Ccl, 6.81; F, 3.99

Example 16

21-Chloro-9-fluoro-118,17a-dihydroxy-168- (l-methylethoxy)

-D-homo-17-oxapregna-1,4-diene-3,20-dione

A solution of'1.63 g of 21-chloro-l6g~-ethoxy—-9-
fluoro-llB,17a-dihydroxy-D—homo—l7—oxapregna-1,4-diene—
3,20-dione (see Example 7) in 400 ml of isopfopanol is
stirred for 3.5 days with 500 mg of p-toluenesulfonic
acid. The solution is poured into 2 liters of water
and extracted with ethyl acetate to give 1.61 g of
solid. This is triturated with dichloromethane and
filtered to give 782 mg of TLC pure material. The fil-
trate is chromatographed on a - 30 g-silica gel column
to-give a further 400 mg. These are combin?d and
recrystallized from methanol to give 844 mg of pro-
duct, melting point 238-240°C.

Anal. Calc'd. for C24H32C1F06: C, 61.34; H, 6.65;
: Cl, 7.55; F, 4.04

Found: C, 61.54; H, 6.93;

Cci, 7.37; F, 4.19

Examples 17-24

Followiné the procedures of Example 1, but
substituting the steroid listed in column I for 21~
(acetyloxy) -9-fluoro-118-hydroxypregn-1,4,16-triene-
3,20-dione yields the steroid listed in column II.
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Claims
1. A steroid having the formula I

CH»-R

(1)

Re
- or the 1,2-dehydéo derivatiye thereof; wherein R; is
hydrogen, alkyl-

-0-, aryl—gLo-, halogen or hydroxy:;
R, is hydrogen or alkyl; R3 is alkyl; R4 is carbonyl,
f-hydroxymethylene, B-chloromethylene org-bromomethyl-
ene; Rg is hydrogen, fluorine, chlorine or bromine;

R, is hydrogen, fluorine or methyl; and R, is hydrogen,
chlorine or bromine; with the proviso that when Rj is
hydroxy, Ry is alkyl; and with fhe further proviso
that when R, is alkyl, it is the same alkyl group as
Ry; wherein aryl is phenyl or phenyl substituted with
one or two alkyl, alkoxy or halogen groups; and alkyl
and alkoxy are groups ha&ing 1 to 10 carbon atoms.

2. A process for preparing D-homo oxadsteroids having the

-

formula I-a

(I-a)
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or the 1,2-dehydro derivative thereof, wherein R'y is
hydrogen, acyloxy or halogen; R3 is alkyl; Ry is

carbonyl, B-hydroxymethylene, B-chloromethylene or B-bromo-
methylene; Rg is hydrogen, fluorine, chlorine or bromine;
Re is hydrogen, fluorine or methyl; and R, is hydrogen,
chlorine or bromine, which comprises reacting the corresp-

onding steroid having the formula II

. -
CHZ-R 1

C=0

(I1)

or the 1,2-dehydro derivative thereof, with ozone and an
alkanol having the formula IIX

R,-OH (III)

and then treating the reaction mixture with a reducing
agent.

3. . A process for preparing D-homo oxasteroids having the

formula X

(@)

!
Re

or the 1,2-dehydro derivatives thereof, wherein R1 is

.hydrogen, alkyl-COO-, aryl-COO-, halogen or hydroxy; R,
is hydrogen or alkyl; R3 is alkyl; R4 is carbonyi,



1

5

10

15

20

25

30

35

-3 - 0000546

-8~hydroxymethylene, B-chloromethylene or B8-bromomethylene;

Rg is hydrogen, fluorine, chlorine or bromine; Re is
hydrogen, fluorine or methyl; and R, is hydrogen, chlorine
or bromine; with the proviso that when R1 is hydroxy,

R, is alkyl; and with the further proviso that when R, is
alkyl, it is the same alkyl group as Ry wherein aryl is
phenyl or phenyl substituted with one or. two alkyl, alkoxy
or halogen groups; and alkyl and alkoxy aré groups having
1 to 10 carbon atoms, which comprises saponification of a -
steroid of the formula I-b

G’IZ-R'I
=0_ _ - 0~alkyl
ra N .
R, o

(I-b)

wherein R’; is acyloxy to yield the 21-hydroxy steroid of

the formula I-c
$n20u

C=0 _ O-alkyl

—

(I-c)

R

6

and optionally converting the 21-hydroxy group to the other
R4 substituents.
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4. A process according to claim 3, characterized in that
the saponification is carried out in the presence of a
base. :

5. The use of the D-homo oxasteroids according to
claim 1 in the treatment of inflammatory conditions.

”



N |
A E P Apphicatior = ¢
0 ? o Patent EUROPEAN SEARCH 5:EPORT I
fice T 78 10 . -
~ 000054¢ >

DOCUMENTS CONSIDERED TO BE RELEVANT 1 CLASSIFICATION O ThE

APPLICATION (int. C1 ‘)
Category{ Citation of document with indication, where 8ppropriate, of reievant Relevant ——-
: passages to claim

Co
FR - A - 1 490 967 (SQUIBB) 1,5 A6

* "Résumé™; page 1, right-hand
colum %

TECHNICAL FIELDS
SEARCHED (Int.Cl.3)

C 07 J 63/00
C 07 J 73/00

CATEGORY OF
CITED DOCUMENTS

: particularly relevant

: technological backg-ound
- non-written disclosure

: intermediate document

oY 0 > Xx

: theory or principle underlying
the invention

- conflicting application

: document cited in the
application

L: citation for other reasons

o m

&: member of the same patent

/ family,
1 - The present search raport has been drawn up for ali ciaima Y
corresponding documaent

Piace of search Date of compietion of the search 'E.ummu

mu. TV m= A AN aA~AmO0



	bibliography
	description
	claims
	search report

