
EP 0 245 357 B1 Description This invention relates to steroids having
angiostatic activity. Anglogenesis Is the development of blood vessels
which typically would lead to a vascular bed capable of 5    sustaining
viable tissue. Angiogenesis is a necessary process In the establishment of
embryonic tissue and development of a viable embryo. Similarly,
angiogenesis is a necessary step in the establishment and develop- mentof
tumour tissue as well as certain inflammatory conditions. The Inhibition of
angiogenesis obviously could be useful in the control of emnbryogenesis,
inflammatory conditions and tumour growth, as well as numerous other
conditions as set forth in more detail hereinafter. 10     EP-A-114589
describes the use of cortisone, hydrcortisone and I 11a-hydrocortisone in
combination with heparin in the inhibition of angiogenesis. J. Fodkman et
al Science 221   719-725 (1983), further describes the
anglogenesis-Inhibiboy effects of heparin and heparin fragments in
combination with cortisone. Folkman further elaborates on the use of
heparin or heparin fragments in combination with hydrocortsone in the
Proceedings of MCR 26 384-85 (March 15  1985). Also see R Crum et al
Science230 1375-1378 (1985) C.A. 89 (3) (1978) 20982n and Derks et al,
Steroids 31 (1) (1978) 9-22, disclose tetra- and pentahydrox- regnanes.
Mattox et al, Steroids 34 (2) (1979) 227-239, and US-A-3098085 disclose
pharmscoiogically-active preg- nanes substituted at the 3,11,17 and 21
positions by =0 or-OH. 20      EP-A-0106453, EP-A-0124233, EP-0157567 and
US-A-3045033 disclose esters of 21-hydroxypreg- nanes as prodrugs. Novel
compounds according to the present invention are of formulae I and la 25
(err) so (err) (err) F (err) (err) 45 (err)
(Ia) (err)                         R6 (err) F Wherein R1 is B-CH3 or
B-C2HG; R4 is H, CH3, Cl or F; 2    EP 0 245 357 B1 R. is H or CH3; (err) 5
R10 is  H. OH or CHO; R13 is H, OH, =0, -PO(OH)2, or -O-CO-(CH2)1COOH Where
t is an integer from 2 to 6; R15 is -0 or H, OH; =indicates a single or
double bond, provided that the 16,17-bond is single when R9 is =CH2 and
that the 4,5-bond is single when R13 Is =O; 10      R23 is OH, -O-CO-R11.
4O-POOH)2 or -O-CO(CH2) tCOOH wherein t is an integer from 2 to 6; and R11
is -Y(CH2)Q, -Y- (CH2) rX-(CH2m)-S03H or -Y-(CH2) r-X'- (CH2)NR16R17 ;
wherein Y is a bond or -0-; Y is a bond, -0- or-S-; each of X and X' is a
bond, -CON (R13) -, -N (RI8)CO, -O-,S-, -S0- or -SOr; R10 is H or C1-4
alkyl : either each of R16 and R17 is C,- alkyl or C1-4 - -hydroxyalkyl or
NR16R17 Is pyrrolidino, piperidino, morphoilno, thiomorphollno, piperazino
or N-(C" aIkyl)pipemzno ; and m, n, p, q and r are integers satisfying: 



15   (err);  (provided that (err) (1) -R10-CH2COOH Wherein R10 Is -S-,
(err) alkyl ; with the proviso thatthe total number of carbon atoms in
(err)and (CH2 )  is not greater than 10; (2) -CO-COOH:
9 20     (3) -CO-NH-CHRzz-COOH wherein R22 is H, CH3, -CH2COOH,
-CH2CH2COOH, -CH2OH, -CH2SH, - CH2CH2SCH, or p-hydroxybenzyl; (4)
-CO-NCH3-CH2COOH; (5) (2-carboxy-1-pyrrolnyl) carbonyl ; or (6)
-NHCH2CONHCH2C:OOH ; and pharmaceutcally-acceptable mono or bis salts
thereof. 25      Except for the fact that the compounds of this invention
are 6a-fluoro steroids, all substituent groups attached to the
cyclopentaphenanthrene moiety of formula I (which, for the purposes of the
description, gen- erally Includes formula la) may be in either the alpha or
beta position, unless otherwise specified. The use of the compounds of
formula I for the manufacture of a medloament for use in inhibiting
angogenenoes in a warm-blood animal Is also a part of the present
invention. Further, a composition cam- so  priming the compounds of formula
I in combination with heparin or heparin fragments for anti-angiogenio com-
bination therapy is a part of the present Invention. Preferred embodiments
of this invention are compounds of formula I wherein R13 Is OH ; or R10 Is
a-H or a a-OH ; or wherein R13 is OH; or wherein the 4,5-bond is a single
bond; or where in R15 is =0. Particularly preferred is the compound
21-phosphatebuoro17, 21-ditydroxy-16P-methylpregna-4,9 (11) -dien-3,20- 35
dione and mono and bis salts thereof, In particular the disodlum salt
thereof. Pharmacologically-acceptable salts of the compounds of formula I
Include adds addition salts and quat- emory ammonium salts when R11 is
Y'-(CH2)(err). Illustrative examples of such add addition salts are
Inorganic salts such as hydrochloride, hydrobromide, sulfate, or phosphate,
or organic salts such as saceta, malonste, succinate or sufonates.
Quaternary ammonium salts of compounds of formula I containing 40  a
terminal amine group may be depicted as those wherein R11 is -(err) wherein
Y', p, X',q, R16 and R17 are as defined above, alkyl has from one to 4
carbon atoms, and R. represents an anion; for example, Rs is 1, Br, Cl,
CH3S0 or CHCOO. To form acid addition salts of th compounds of formula I
containing a terminal amine function, said com- pounds are treated with
suitable pharmaceutically-acceptable inorganic or organic acids by standard
proced- 45  ures. Suitable inorganic acids are, for example, hydrochloric,
hydrobromic, nitric, sulfuric or phosphoric acids. Suitable organic acids
include carboxylic acids such as acetic proplonic, glycolic, lactic,
pyruvic. malonic, sic- cinic, fumaric, malic, tartaric, citric, stearic,
ascorbic, malelc, hydroxymaleic, benzoic, hydroxybenzoic, phenylasetic,
glutamic, glutaric, cinnamle, salicylic and 2-phenoxybenzoic acids, or
sulfonic acids such as methanesulfonic, sulfonlic, toluenesulfonic and
2-hydroxyethanesulfonic acids. The quaternay ammonium 50  salts are formed
by contacting said compounds with a suitable alkylating agent such as
dimethyl sulfate, diethyl sulfate, or a suitable alkyl halide such as
methyl or ethyl chloride or methyl or ethyl bromide or methyl or ethyl
iodide. Also Included within the scope of this invention are base addition
salts of compounds of Formula I wherein R23s is -0-P(O)(OH)2
or-O-C(err)COOH orwherein R  is -Y-(CH2)rX-(CH2),SO3H or -Z(CH2)Q orof cyo-
55  lic. phosphates of formula is which are obtained by treating the acid
of Formula I with with pharmaceutically acceptable inorganic or organic
bases by standard procedures. Suitable inorganic bases are, e.g., those of
alkali metal hydroxides, such as potassium, sodium, magnesium, and
alurninum. Suitable organic bases are physiologically acceptable amines
such as choline (OH-), tris(hydroxymethyl)methylamine, triethanoline,
ethanolamins, tripropylethylene diamine, ethylene diamine, piperazine,
diethylamine, lysine, morpholine, and ammonla or trialkylamines such as
triethylamine. Mono and bis salts are within the scope of this Invention.
When 3    EP 0 24357 B1 R23 is -0-P(O)(OH)2 or for the cyclic phosphates
(la) mono or bis acid addition salts of these compounds can. be formed and
are within the scope of pharmaceutically acceptable salts of the present
invention. 6      Particularly preferred salts of the compound
21-phosphate-6a-fluoro-17,21.dlhydroxy-166-methyipregna- 



4,9(11)-diene-3,20-dione are the mono and bis salts formed with sodium,
calcium, magnesium, potassium and lithium and amine salts such as
tris-hydroxy-6-butylamine, ethanolamine, triethanoismine, tripropylethylens
diamine, ethylene diamine, piperazine, diethylamine, lysine, morpholine and
ammonia. Any reference herein to compounds of Formula I includes
pharmacologicaiiy acceptable alts thereof. 10     The compounds of the
present invention are useful in treating the following diseases and
injuries: head trauma, spinal trauma, septic or traumatic shock, stroke,
and hemorrhagic shock. In addition, utility in cancer as well as other
disorders or physiological phenomena dependent on angiogenesis such as
embryo implan- tation (antifertility), arthritis, and atherosclerosis is
exhibited with these compounds optionally co-administered with oral heparin
or systemic heparin fragments (see J. Folkman, et al., Science 32 719-725
(1981). The com- 15  pounds of the present invention possess substantially
none of the typical glucocorticoid effects. The steroids of Formula I can
be administered orally, intramuscularly, Intravenously and by suppository,
and the effective dosage range is 10 to 1500 mg/kg/day. The compounds of
the present invention may be coad- ministered with low doses of
glucocoricoids. For the treatment of cancer including head tumors and other
con- ditions dependent upon angiogenesis a preferred dosage range of a
compound of Formula I is 50 to 500 20  mg/day for 30 days repeated for 30
additional days after a 30 day respite or on a chronic Intermittent basis
such as every other day therapy until tumor regression or absence of
metestases is observed. The preferred route of administration Is orally, by
suppository or Intramuscularly. For the treatment of arthritis the
preferred dosage range of a compound of Formula I Is 10 to 210 mg/kg/dayor
every other day until absence orsignificant reduction in associated
symptoms is observed. For the treatment of atherosclerosis the prefered
dosage range 25  of a compound of Formula I is 10 to 250 mg/kg/day or every
other day chronically. And, for the disruption of or prevention of enbryo
implantation the preferred dosage range of a compound of Formula I is 10 to
210 mg/kg/day chronically to fertile women. When coadministering a compound
of Formula I with heparin or a hepa- rin fragment in practicing the present
Invention the amount of heparin or heparin tobe utilized varies from 1,000
to 50,000 units/day with heparin being administered orally and heparin
fragments being administered sub- 30  cutaneously, orally, intramuscularly
or Intravenously. With respect to the compound
21-phosphate-6a-fluoro-17,21-dihydroxy-166-methylpregna-4,9(1 1)-diane-
3,20-dione and salts thereof, the preferred dosage regimen is as follows :
The compound and salts thereof can be administered orally, Intramuscularly,
Intravenously and by suppository, and the effective dosage range is 10 to
1500 mg/kg/day. Additionally, a dosage regimen of using a loading dose of
about 30 mg/kg followed by 35  a repetitive as needed maintenance dose of
about 15 mg/kg may be desirable. The compound and its salts may be
coadministered with low doses of glucocorticolds. For the treatment of
cancer Including head tumors and other conditions dependent upon
anglogeness a preferred dosage range is 50 to 1500 mg/kg1day for 30 days
repeated for 30 additional days after a 30 day respite or on a chronic
intermittent basis such as every other day therapy until tumor regression
or absence of metastases is observed. The preferred route of admini- 40
stration Is orally, by suppository or Intramuscularly. For the treatment of
arthritis the preferred dosage range is 10 to 250 mg/kday or every other
day until absence or significant reduction in associated symptoms is obser-
ved. For the treatment of atherosclerosis the preferred dosage range is 10
to 250 mgkg/day or every other day chronically. And, for the disruption of
or prevention of embryo implantation the preferred dosage range is 10to250
m/gday chronically toferile women, When coadministering the compound and
its salts with heparin 45  or a heparin fragment in practicing the present
invention the amount of heparn or heparin to be utilized varies from 1,000
to 50,000 Units/Kg/day with heparin being administered orally and heparin
fragments being adminis- tered subcutaneously, Intramuscularly or
Intravenously. The utility of the compounds ofthe presentinvention can be
demonstrated Invarious testmodels as follows: Forhead trauma, mice are
struck on the headwith astandard weightwhich is dropped fromasetheight.
They 50  are then dosed subcutaneously with the test compound. After one
hourthe motor abilies ofthe mice are asses- sed. Active test compounds
promote improved motor activity relative to controls. For spinal trauma,
see E.D. Hll and J.M. Braughler, Surg. Neural. 18 320-327 (1982) and J.
Neurosurg. 56. 838-844 (1982) Septic (traurnatc) shock is demonstrated in a
rat model whereby test compound is administered and protection of the rats
from the lethal effects of endotoxin Is measured. For stroke, the carotid
arteries of gerbils are ligated for 55   a brief period afterwhich test
compound is adlinistered subcutaneously. The behavior of the gerbils Is
observed after a recovery period, and gerbils receiving test compound
display a more normal behavior after the recovery period. And for
hemorrhagic shock, by published procedures used to evaluate
glucocortioolds. The inhibition of anglogenesis associated with tumor
formation and proliferation is typically evaluated in the chick embryo or 



rabbit cornea, e.g., as reported by J. Folkman, et al., Science 221 719-725
(1983). Illustratively, 21-phosphate- 6a-
fluoro-17,21-dihydroxy-16p-methylpregna-4,9(11)-diene-3,20-done and the
disodium salt thereof when 4    EP 0 245 357 B1 administered at a dosage of
50 ug per 10 ul of polymeric vehicle in 12-16 chick embryos in the presence
of 50 ug per 10 ul of HEPAR (trademark of HEPAR International, P:O. Box
338, 150 Industrial Drive, Franidin, Ohio 5   45005) heparin inhibited
anglogenesis by 58% and 40% respectively of control. Administration of 5 mg
of the disodium salt twice daily orally in combination with daily HEPAR
heparin (orally) to mice bearing SC M5076 reticulum cell sarcoma (300 mms
implant) resulted In Inhibition of turmor  growth and In some cases tumor
reg- ression. Sterile aqueous solutions of the compounds of Formula I
typically will contain other components such as 10  preservatives,
antioxidants, chelating agents, or other stabilizers. Suitable
preservatives can include benzyl alcohol, the parabens, benzalkonium
chloride, orbenzoic acid. Anti-oxidants such as sodium bisulfite, ascorbic
acid, propyl 3,4,5-trithydroxy benzoate, and the like may be employed.
Chelating agents such as citrate, tartrate, or ethylenediaminetetraacetic
acid (EDTA) may be used. Other additives useful as stabilizers of
corticosteroid prodrugs (e.g., creatinine, polysorbate 80, and the like)
may be employed. 15     Sterile aqueous solutions of compounds of Formula I
can be administered to the patient being treated, i.e., a warm blooded
mammal, Including humans, Intramuscularly or intravenously or orally.
Additionally conven- tonal solid dosage forms of the compound of Formula I
can be administered orally to the patient being treated. For example,
capsules, pills tablets or powders of the compounds of Formula I can be
formulated in unit dosage forms incorporating conventional fillers,
dispersants, preservatives and lubricants. Also suppositories providing 20
a sustained release of a compound of Formula I can be formulated using
conventional inert materials such as biodegradable polymers or synthetic
silcones. Heparin fragment means any part of the heparin compound having
substantially the same type of anti-an- glogenic activity as heparin. The
compounds of the present invention wherein R23 Is -OC(-O)-R11 provide
certain advantages over 26  known steroids In that these novel compounds
are highly watersoluble which facilitates formulation of the com- pounds
and permits long term storage of solutions of said novel compounds. The
solution stability of these compounds is due to several features: 1) The
derivatives are highly soluble In the pH range 3 to 6 which Is the pH range
In which ester hydrolysis In aqueous solution is minimized. 2) Func- tional
groups which may promote ester hydrolysis through any catalytic
orsubstituent effect are sufficiently dis- 30 tantfrorn the esterlinkage
thatsuch influences are minimized. 3) The compounds self-associate in
concentrated solutions to form molecular aggregates which Increase the
shelf life of formulations by a) retarding hydroxide ion catalyzed ester
hydrolysis at high concentrations, and b) solubilizing any parent steroid
present In and resulting from the hydrolysis of a solution of a compound of
the present Invention. For storage of aqueous sol- utions of the compounds
of Formula I wherein R is -O-CO-RN, the pH of their solution must be
properly con- 35  trolied to accomplish the storage advantages. Ideally,
the pH will be maintained at a level where the hydrolysis of the ester is
at a minimum. This minimum depends to a certain degree on the chemical
struture of the pro- moiety, the formulation concentration, and the
temperature of storage but In general will be at a pH of about 3 to 6 for
the compounds of this invention. A pH of 4 to 5 Is preferred for compounds
wherein RN11 Is -CH2CH2CO- OH. Most advantageously, buffers should be
employed to maintain the pH at or near the desired level through 40 out the
shelf life of the formulation. Suitable buffers are those which are
physiologically acceptable and exhibit sufficient buffer capacity in the pH
range 3-6, e.g., acetate, citrate, succinate, or phthalate buffers and the
like. The quantity of buffer used Is determined by means known in the art
and will depend on the pH desired, the concentration of the solution, and
the buffering capacity of the buffer. The compounds of the present
invention are prepared by various means all of which are well known In the
45  art. Compounds wherein R23 Is OH, R13, is =0, and the 4,5-bond is a
double bond are generally known In the art. Reduction of such known
compound to obtain compounds wherein R13 is =0, R23 Is OH and the 4,5-bond
is a single bond is achieved by generally known hydrogenation procedures,
e.g., catalytic hydrogenation using palladium on charcoal in ethl acetate
at elevated temperatures. A variety of well known solvents could be used. 



Generally the hydroxyl group represented by R23, i,e., the hydroxyl group
at C-21 would be protected as an 50   acetate, a alkyl group, or preferably
a benzoate prior to the reduction of the 4,5-double bond. The compound thus
obtained, a compound wherein RI3 Is =0, the 4,5-bond is a single bond and
R23 Is either OH or a protected OH group can be used to prepare the
compound of Formula la wherein R13 Is 0 by first deprotecting the C-21
hydroxyl wing base hydrolysis then converting the C-21 hydroxyl to a
phosphate by procedures genrally des- cribed in U.S. patent 3,966,778. The
phosphate is then converted to the cyclic phosphate by procedures gen- 55
eraly described In J. Med. Chem. 28 418422 (1985). Alternatively, the
procedure of U.S. patent 3,045,033 may be employed. Of course the
conversions at C-21 to form the cyclic phosphate compound wherein R13, Is
=0 could have been carried out prior to reduction of the 4,5-double bond to
give compounds of Formula la wherein R13 is =0 and the 4,5bond is a double
bond. The compound obtained above wherein RI is =O, the 4,5-bond I a single
bond and R is OH  or a protected 5    EP 0 245 357 B1 hydroxyl group can be
further used to make the corresponding compounds wherein R13 is hydroxyl,
by further reduction of said compound using hydride reducing agents such as
sodium borohydride when R23 Is hydroxy 5   and Rancy nickel regioselective
reduction (H. Hosoda, et at., Chem. Pharm. Bull. 31, 4001-4007 (1983) when
R23 is protected as, e.g., an acetate or benzoate. The Initial reduction of
the 4,5-double bond will give a mixture of compounds wherein the hydrogen
at C-5 is a and  and said compounds can be separated chromatographi- cally.
Similarly the reduction of the C-3 ketone will give a mixture of compounds
wherein the hydroxyl is a and and these Isomers simiarly can be separated
using chromatographic techniques. The resulting compounds, 10 following,
the second above described reduction at C-3, are those wherein R13 Is OH,
the 4,5-bond is a single bond, R23 is OH or a protected OH in which latter
case the protecting group can be removed by base hydrolysis and the
compounds used to prepare others of Formula 1. To prepare compounds of
Formula I wherein R23 and/or R13 is a phosphate group the general procedure
of U.S. 3,966,778 referenced above is employed. Of course the R23 primary
alcohol will preferentially react, thus to prepare compounds wherein R13 Is
a phosphate and is R23 is OH, it will be necessary to selectively protect
the R23 OH prior to converting the R13 OH to a phosphate. Such selective
protection can be achieved using, e.g., diphenylmethyl silyl or
diphenylbutyl silyl protecting groups which can be subsequently removed
with fluoride, e.g., tetrabutylammonium fluoride. Alternatively, the R13
phosphate group can be Introduced prior to the aforementioned base
hydrolysis of the R23 benzoate group. The compound of Formula I wherein R13
is hydrogen are prepared by treating a corresponding compound 20 wherein
R23 is a protected hydroxyl, preferably a benzoate, and N13 Is OH with a
leaving group such as tosyl chloride or mesyl chloride to give the tosylate
or mesylate at C-3, displacing the leaving group with iodide by treatment
with sodium iodide then subjecting the compound to reductive dehalogenation
using catalytic reduc- ion or hydride reduction means. The R15 keto group
can be reduced to the R15, hydroxyl group by using hydride reducing
reagents, e.g., 25 sodium borohydride in Isopropyl alcohol. This reduction
can be carried out either prior to or subsequent to the reduction of the
4,5-double bond. The compounds of Formula I wherein in (err) are prepared
as fol- lows. These changes at the C-21 position of the compounds of
Formula I would generally be carried out sub- sequent to the hydrogenation
steps described above. In the following description, for convenience, the
symbol 30 St is employed to represent that portion of Formula I other than
R23. PREPARATION OF COMPOUNDS OF FORMULA I WHEREIN RN1 IS
-Y-(CH),n-X-(CH2)a-X-(CH2)X-(CH2)mSO3H When Y is oxy, i.e., -0-, equindar
amounts of an intermediate of the formula O2N(err)-OCOO-(CH2)-X- 35
(CH2),SOH (Formula IV) wherein (CGH4) is 1,4-phenylene and n, m, and X have
the meanings defined In For- mula 1, and a parent steroid of the fonnula
StOH wherein St has the meaning defined in Formula III are reacted in a dry
aprotic solvent such as tetrahydrofuran (THF), dimethylformamlide(DMF)
ordimethylsulfoxide (DMSO), In the presence of an acylation catalyst such
as dimethylaminopyridine (DMAP) or N-methylimidazole. Although the reaction
may be performed at room temperature Itis convenient to gently warm the
reaction mixture to about 40  50-60C with stirring until all the activated
carbonate ester is consumed. The product is purified by pouring the 



reaction mixturse into water with the pH adjusted to 4 and washing with an
organic solvent, e.g., ether or ethyl acetate. It is then concentrated by
removing the solvent and further purified either as the free acid or as an
appropriate salt by crystallization and/or chromatography. When Y is a bond
equimolar amounts of an Intermediate of the formula HOOC(CH2)rX-(CH2)m-SO3H
(For- 45 mule V) wherein n, m, and X have the meanings defined in Formula I
with a 21-iodo or 21-0-mesyl derivative of the parent steroid which may be
represented respectivelyb the formulas St-lodo (Formula VI) and St-O-mesyl
(Formula Vii) wherein St has the meaning defined in Formula III and mesyl
means -S(O2)-CH3 are reacted. When the 21-odo steroid derivative is
employed the reaction proceeds at room temperature, whereas when the
21-0-mesyl steroid derivative is used the reaction is heated to about
60-70(err)C. The reaction is carried out o  in a dry aprotic solvent such
as DMF in the presence of a sterically hindered tertiary amine such as
diisop- ropylethylamine. The product is Isolated by diluting with water,
adjusting the pH to -5, washing with an organic solvent, suitably ethyl
acetate, and further purifying by recrystallization or chromatography. When
Y Is a bond and X is -CON(err)- compounds may also be prepared by reacting
equimolar amounts of a 21-iodo steroid derivative of Formula VI and a
bis-acid of the formula HOOC-(CH2)-COOH (Formula Vill) 55 wherein n has the
meaning defined In Formula I in a dry aprotic solvent such as THF or DMF in
the presence of a sterically hindered amine such as dilsopropylethylamine
with optional heating to give an intermediate of the formula (err)-COOH
(Formula IX which is activated by cooling to about-20' to 10(err) and
reacting with isobutyl chloroformate in the presence of a tertiary amine,
such as triethylamine for about 10-20 minutes during which time the
reaction mixture Is permitted to warm. To the activated derivative of
Formula IX is added an appropriate aminoalkylsulfonate of the formular
(err)mSO3- (Formula X) wherein m and (err) have    EP 0 245 357 B1 the
meanings defined In Formula I. This latter reaction is complete Within an
hour, and the product Is isolated by standard procedures, eg., washing an
aqueous solution, pH 5, with an appropriate organic solvent such as 5
ethyl acetate, and purification by crystallization and/or chromatography.
Alternatively when Y Is a bond and X is -CON(Ris)- to the above obtained
activated derivative of Formula IX is added p-nilrophenol in the presence
of a tertiary amine such as triethylamine to give a stable intermediate of
the formla (err) (Formula XI) wherein St and n have the meanings defined In
For- mula I and (err) is 1,4-phenylene. The intermediate of Formula XI is
then reacted with a molar equivalent of 10  an aminoalkylsulfonate of
Formula X In a dipolar aprotic sovent such as THF or DMF in the presence of
a base such as pyridine. The Formula I product is then Isolated by washing
an aqueous solution at pH 5 with an organic solvent, such as ethyl acetate,
and purifying by crystallization and/or chromatography. The compounds of
Fomula IV wherein X is -CON(R18)- are prepared by heating to about (err) a
suitable aliphatic lactone, such as proplolactone, y-butyrolactone,
8-valerolactone, s-caprolactone, etc., as n in Formula 15  I Increases in
length, with an equlmolar amount of an w-aminoalkylsulfonate of Formula X
in an aprotic solvent such as DMSO, DMF, or THF to give the acyclic amide
which Is isolated by standard extractive procedures. The amide is reacted
with p-nitrophenylchloroformate in a dry aprotic solvent such as THF In the
presence of pyridine and isolated by standard procedures to give the
compounds of Formula V or used without Isolation to form compounds of
Formula 1. 20      The compounds of Formula IV wherein X Is -N(R)CO- are
prepared by reacting an appropriate w-sulfo alkanolic acid having an
alkylene chain length offrom I to 5 carbon atoms with an w-amino alcohol of
the formula (err), wherein n and R16 have the meanings defined in Formula
1, in a dry aprotic solvent, such as THF or DMF, in the presence of
dicyclohexylcarbodlimide (DCC) to yield the amide. Any ester formed by
reaction at the wrong end of the amino alcohol Is eliminated by selective
hydrolysis. Altematively, a cyclic 25  anhydride of Formula A (see Formula
Chart) such as 3-sulfopropionic anhydride is reacted with a w-amino alcohol
in a polar aprotic solvent in the presence of a tertiary amine to form the
amide. The product Is isolated by standard extractive methods, and the
product is taken up In a dry aprotic solvent and treated with p-nitro-
phenyl chloformate in the presence of pyridine to give the compounds of
Formula Vill which may be isolated by standard procedures. 30      The
compounds of Formula IV wherein X is oxygen are prepared by reacting a
suitable, (err) did ofthe formula HO(CH2)n-0H wherein n has the meaning
defined in Formula I with an w-haiosulfonate of formula 



Z-(err) and mis as defined In Formula 1, or, alternatively, with a sultone
of Formula B (see Formula Chart) wherein m is as defined in Formula 1, in a
dry aprotic solvent In the presence of one equivalent of potassium
t-butoxide to yield the desired ether. This compound Is purified 35 by
standard extractive methods, then is reacted with p-nitrophenyl
chioroformate in a dry aprotic solvent In the presence of pyridine to give
a reactive mixed p-nitrophenyl carbonate ester of Formula IV. To prepare
the compounds of Formula IV wherein X Is sulfur, an aliphatic w-halo
alcohol of the formula HO(CH),halo wherein n Is as defined in Formula I and
halo Is chloro, bromo, or lodo Is reacted with thiourea in refluxing lower
alcohol to yield an isothiouronium salt which Is then cleaved by treating
the compound with 40   an aqueous base to yield an w-mercaptoalkanol
HS(CH2)(err). The w-mercapto alkmnol, after Isolation via stan- dard
methods, e.g., distilation, is then reacted with an w-bromoalkylaulfonic
acid of formula Br(err) wherein m is as defined In Formula I or a sultone
of Formula B in a solution containing two equivalents of inor- ganic base
in water. A water miscible solvent (e.g., alcohol) may also be added to
solubilze the reactants. The product of formula (err) Is isolated by
standard extractive procedures. Final purification Is 45  achieved by
recrystallization and/orchromatography. This product may be oxidized at
this stage to give sul- foxide or sulfone if desired, or it may be
maintained In the sulfide form. To form the sulfoxide, I.e., X Is (err) the
sulfide is treated with one equivalent of sodium meta periodate in aqueous
lower alcohol at (err) When oxi- dation is complete the sodium iodate Is
filtered out and the sulfoxide isolated by standard procedures. To form the
sulfone, i.e., X is S(02), the sulfide is reacted with 30% H202 In 50%
acetic acid at room temperature for 50  several hours. Oxidation proceeds
through the sulfoxide to the sulfone. The product is isolated by standard
procedures, with final purification being achieved by recrystalization or
by chromatography if needed. The sul- fur-linked hydroxyl containing
sulfonate Is then converted to a reactive mixed carbonate ester by
combining it with an equimolar quantity of p-nitrophenylchloroformate In an
aprotic solvent with added pyrldine to give the cormpounds of Formula IV
which may be isolated by standard procedures. 55      The compounds of
Formula IV wherein X Is a bond are prepared by reacting a sulfoalkanol of
the formula HO(err) wherein n is from 5 to 10 with
p-nitrophenylchloroformate in a dry polar aprotic solvent such as DMF or
DM80 in the presence of a tertiary arnine such as triethylamine. The
reaction product is isolated by standard procedures to give a compound of
Formula IV or Is used without isolation to prepare compounds of Formula 1.
The compounds of Formula XYI may be prepared by reacting an alcohol of the
formula HO- (err) who- 7    EP 0 245 357 B1 rein n' has the meaning defined
in Formula XII and Rb, is Cl, Br, 1, (err) or OS (02)-(CeH4)-CiK with a
sulfite saltsuch as sodium sulfite in a mixture of waterand
awatermiscibiealcohol such as ethanol or propanol. 5   The reaction mixture
is heated to reflux and when the desired product formation has taken place,
the product may be Isolated by standard extractive methods and/ or by
crystallization. Afternativelythe compounds of Formula XII may be
synthesized In two steps Involving thefree radical addi- tion of
thiolacetic acid to a compound of the formula HO-(err) wherein n' has the
meaning defined in Formula 1, followed by oxidation of the resulting
thlolacetate with hydrogen peroxide in acetic acid to form 10  compounds of
Formula XII. The addition reaction Is carried out In the presence of
ultraviolet radiation or a peroxide catalyst such as dibenzoyl peroxide.
The oxidation Is carried out in acetic acid to which 90% hydrogen peroxide
has been added and is heated to 65-704C. The products are Isolated by
standard methods. The compounds of Formula V wherein X is a bond are
prepared by reacting a bromoalkanoste of the formula Br-(err)- wherein n'
from 5 to 10 with a molar excess of a sulfite salt in refluxing water or a
mixture 15  of water and a water miscible alcohol. The product may be
isolated by crystallization or by standard extractive methods.
Alternatively the compounds of Formula V wherein X is a bond may be
obtained In two steps by first reacting a terminal olefin of the formula
CH2=CH-(CH2)(err) wherein n' is from 5 to 10 with thiolacetic acid In the
presence of ultraviolet radiation or a peroxide catalyst such as dibenzoyl
peroxide under an Inert atmos- phere (e.g., N2) to form a terminal
thiolacetate of the formula (err)eCOOH wherein n' Is 5 to 10. 20  The
thiolacetate is isolated by standard methods and is then oxidized by
treatment with hydrogen peroxide in acetic acid. The product of oxidation
is a sulfoalkanoic acid of Formula V which may be Isolated by standard 



methods. The compounds of Formula V wherein X is -N(R14)CO- are prepared by
reacting an amino acid of the for- mula HN(R14)(CH2).-COOH with a
bromoalkanoyl chloride wherein the alkanoyl moiety contains from 2 to 6 25
carbon atoms In an aqueous solvent at a pH of about 10 after which the pH
is adjusted to about 3 The thus formed amide is extracted with an organic
solvent such as ethyl acetate and Isolated by procedures generally known In
the art then taken up In aqueous alcohol and treated with sodium bisulfite
to give the compounds of Formula V which are isolated by standard
procedures. Alternatively, the w-amino acid may be reacted with a cyclic
anhydride of Formula A (see Formula Chart) wherein m has the meaning
defined In Formula I in an aprotic 30  solvent or in aqueous media in the
presence of a tertiary amine to yield the compounds of Formula V. The
compounds of Formula V wherein X is -CON(err)- are prepared by reacting an
appropriate alkylene dicarboxylic acid with an appropriate
aminoalkylsulfonate by procedures well known in the art The compounds of
Formula V wherein X Is oxygen are prepared using t- butyl easter of a
carboxylic acid of the formula t-Bu-OCO(CH2),-halo wherein n is as defined
In Formula I and halo is Ca, Br or I. This ester Is prep- 35  ared by
reacting an appropriate w-halo alkanoic acid of formula HOOC(CH2),- halo
with isobutylene gas in a dry aprotic solvent in the presence of catalytic
amounts of sulfuric acid. The butyl ester is reacted with an w-
hydroxyalkyl sulfonic acid of formula HO(err)H wherein m is as defined in
Formula I In a dry aprotic sol- vent in the presence of a strong base such
as potassium t-butoxide to yield an ether. The ether is Isolated by
standard methods well known in the art and the carboxylic acid is
deprotected by treatment with triffuoroacetic 40  acid. The compounds of
Formula V are Isolated by removing trifluoroacetic acid and solvent under
reduced pressure. The compounds of Formula Vwherein X is sulfur are
prepared by reaction of an -mercaptocarboxyllcacid of the formula
HOOC(CH2)nSH and an w-bromoalkyl sulfonic acid of formula Br(CH2)(err)or a
sulfone of For- mula B wherein n and m are as defined in Formula I in water
containing three equivalents of inorganic base. 45  A water miscible
organic solvent, such as THF, may be added if required to solubilize the
reactants. After several hours at 30-50(err) the reaction is complete and
the sulfide Is Isolated by extractive methods to give the com- pounds of
Formula V. The compounds of Formula V wherein X is suffoxide are obtained
by treating the corresponding Formula V compound wherein X Is sulfur with
sodium periodate in water at 0 to 10'C for -10-20 hours. The aqueous so
solution is diluted with at least two volumes of acetonitrile, NalOs
precipitate is filtered out, and the product Is isolated by standard
methods. The compounds of Formula IV wherein X Is sulfone are obtained by
treating the corresponding sulfur compound with 30% hydrogen peroxide In
50% acetic acid for several hours at room ten- perature. The product is
again isolated by standard procedures. The compounds of Formulas VI and VIl
are prepared by general procedures well known In the art The 55   bis-acids
of Formula VlII and the aminoalkylsulfonates of Formula X are known In the
art or are prepared by means well known in the art. Also, the other
starting materials described hereinabove including the w-haiosul- fonates,
the compounds of Formula B, the e-haloalcohols, the amino acids, the
compounds of Formula A, the a-haloalkanoic acid esters, and the
w-hydroxyalkylsulfonic acids are commercially available, or are known in
the art or prepared by procedures generally known in the art.    EP 0 245
357 B1 PREPARATION OF COMPOUNDS OF FORMULA I WHEREIN R  IS (err) 5 When Y'
is oxy, i.e., -0-, equlmolar amounts of an amine of the formula O2N(err)
(err) wherein (err) is 1,4-phenylene and p, q, XI, R16 and R17 have the
meanings defined in Formula 1, and a parent steroid of the formula STOH
wherein St has the meaning defined In Formula III are reacted In a dry
aprotic solvent such as tetrahydrofuran (THF), dimethylformamide (DMF) or
dimethyl- sulfoxide (err), In the presence of an acylation catalystsuch as
dimethylaminopyridine (DMAP) orN-methyl- 10   midazole. Although the
reaction may be performed at room temperature it is convenient to gently
warm the reaction mixture to about 50.600C with stirring until all the
activated carbonate ester is consumed. The product is Isolated by pouring
the reaction mixture Into water with the pH adjusted to 2-4, washing with
an organic sol- vent, e.g., ether or ethyl acetate, then quicidy adjusting
the pH to 7-8 and extracting with an organic solvent such as ethyl acetate.
The product is Isoated by removing the solvent and purified by
recrystallization or 



15    chromatographic techniques. When Y' b sulfur, Le., -S-, equlmolar
quantities of an appropriate thiol amine of the formula HS (CH2)(err) (err)
(Formula XIV) wherein p, q, XI, R16 and R17 have the meanings defined in
Formula I, and a chlorolormate derivative of the parent steroid represented
by the formula StOCOCI (Formula XV) wherein St has the meaning defined In
Formula III with an equivalent quantity of a tertiary amine, such as
triethylamine, 20  are reacted In a dry aprotic solvent such as, THF, DMF
or DMSO. The reaction mixture may be warmed gently If desired. The product
is isolated by extraction with an organic solvent such as ethyl acetate or
hexane and purified by crystallization or chromatography. When YV Is a bond
the compounds are prepared by reacting equimolar amounts of an amino acid
of the formula (err)(Formula XVI)wherein p. q, XI, R15,and R17 havethe
meaningsdefined 25  In Formula I with a21-iodo or2l-O-mesyl derivative of
the parentsteroid which may be represented respectively by the fomulas
St-lodo (Formula XVI) and St-0-mesyl (Formula XVII) wherein St has the
meaning defined in Formula II and mesyl means -(err). When the 21-iodo
steroid derivative In employed the reaction pro- ceeds at room temperature,
whereas when the 21-0-nesyl steroid derivatives used the reaction Is
heated. Preferably both reactions are heated to about 60-70'C The reaction
is carried out In a dry aprotic solvent such 30  as DMF in the presence of
a sterically hindered tertiary amine such as diisopropylethylamine. The
product is isolated by extraction with an organic solvent, suitably ethyl
acetate, and purified by recrystallization or chromatography. When Y' Is a
bond and X Is -CON(err)- the compounds may also be prepared by reacting
equlmolar amounts of a 21-lodo streoid derivative of Formula XVII and a
bis-acid of the formula HO0C-(CH2),-C00H (For- 35  mule XIX) wherein p has
the meaning defined In Formula I In a dry aprotic solvent such as THF or
DMF In the presence of a sterically hindered amine such as
diisopropylethylamine with optional heating to give an Inter- mediate of
the formula St-0OC-(CH2)-COOH (Formula XX) which is activated by cooling to
about-20" to -100C and reacting with isobutyl chloroformate In the presence
of a tertiary amine, such as triethyl amine for about 10-20 minutes during
which time the reaction mixture is permitted to warm. To the activated
derivative of For- 40  mule XX Is added an appropriate diamine of the
formula (err) (Formula XXI) wherein q, R18 R17 ,and R18 have the meanings
deined in Formula 1. This latter reaction Is complete within an hour. and
the product Is Isolated by standard procedures, e.g., extraction with an
appropriate organic solvent, such as ethyl acetate and purified by
crystallization and/or chromatography. Alternatively when Y is a bond and X
Is (err)to the above obtained activated derivative of Formula 45  XX is
added p-nitrophend In the presence of a tertiary amine such as
triethylamine to give a stable Intermediate of the formula
StOOC(CH2)(err)(Formula XXII) wherein St has the meaning defined in Formula
III, and (err) is 1,4-phenylene and p has the meaning defined In Formula I.
The intermedite of Formula XXII Is then reacted with a molar equivalent of
an amine of Formula XXI in a dipolar aprotic solvent such as THF or DMF In
the presence of a base such as pyridine. The Formula I product Is then
isolated by extraction with an 5o  organic solvent, such as ethyl acetate
and purified by crystallzation andor chromatography. The compounds of
Formula XIII wherein X' Is -CON(err)   are prepared by heating to about
(err)a suitable aliphatic lactone, such as, proplolactone, y-butyrolactone,
8-valeroiactone, s-caprolactons, ete., as q in Formula XXI Inc    In
length, with an equimolar amount of an aliphatic diamine of Formula XXI In
an aprotic solvent such as DMSO, DMF or THF to give the acyclic amide which
Is Isolated by diluting the reaction mixture with 55  aoidified water,
washing with an Immiocible solvent, such as ethyl acette, and adjusting the
pH to about 12. The product is extracted with an organic solvent such as
ethyl acetate, and the solvent Is removed under reduced pressure to give
the amide. The amide is reacted with p-nitrophenylchlroformate In a dry
aprotic sol- vent such as THF In the presence of pyridine and Isolated by
standard procedures to give the compounds of Formula XIR or used without
isolation to form compounds of Formula I. The compounds of Fonnula XIII
wherein X' Is -N(err)-CO-are prepared by reacting an appropriate N,N dial-
9    EP 0 245 357 B1 kyl amino alkanoic acid having an alkylene chain
length of from I to 5 carbon atoms with a chlorofonnate ester, such as
isobutyl chlorolbormate, in a dry chillied aprotic solvent, such as THF or
DMF, in the presence of a tertiary 



5   amine to give the carboxylate-activated amino acid. This solution is
then added dropwise with stirring to a sec- ond solution containing an
equimolar amount of an amino alcohol of the formula HO(err) wherein p and
RN15 have the meanings defined in Formula I. An amid is obtained and any
eater formed by reaction at the wrong end of the amino alcohol Is elimited
by selective hydrolysis. The product Is isolated by standard ext- ractive
methods, and the oily product is taken up in adry aprotic solvent and
treated with p-nitrophenyl-chlorofor- 10   mate in the presence of pyridine
to give the compounds of Formula XIII which may be isolated by standard
procedures. The compounds of Formula XIII wherein X' Is oxygen are prepared
by reacting a suitable hydroxyalkoxyal- kyl halide of the formula HO-(err)
halide wherein p and q have the meanings defined in Formula I and halide
Is, e.g., chloride or bromide with an amine of the formula (err) wherein
R1g and R17 are as 15  defined in Formula I In a dry aprotic solvent with a
catalytic amount of Nal present to yield an amino alcohol. After purifying
the amino Alcohol by extractive methods, it is taken up In a dry aprotic
solvent and reacted with p-nitrophenylchloroformate In the presence of
pyridine to give a reactive mixed p-nitrophenyl carbonate exter fo formula
XIII. To prepare the compounds of Formula XIII wherein XI is sulfur, an
aliphatic w-halo alcohol of the formula 20  HO(CH4)p halo wherein p is as
defined in Formula I and halo is chloro or bromo is reacted with an
aliphatic thiol of the formula (err) wherein q, R16 and R17 are as defined
in Formula 1, to give a sulfide. The reaction is carried out In a partially
aqueous solvent with a slight excess of NaOH and a reducing agent, e.g.,
sodium bisulfite, to inhibit disulfide formation. The product Is isolated
by extractive methods. This product may be oxidized at this stage to give a
sulfoxide or aulfone if desired, or it may be maintained In the sulfide
form. 25  To form the sulfoxide, i.e., X' Is -S(0)-, the sulfide amino
alcohol is treated with one equivalent of sodium metaperlodate in aqueous
lower alcohol at (err). When oxidation Is complete the sodium iodate Is
fltered out and the sulaxide Isoiated by standard procedures. To form the
suifone, i.e., X is -8(err), the sulfide amino alcohol is dissolved In a
large excess of 90% formic acid and heated to about 700C for several
minutes. After cooling to room temperature the solution is treated with 30%
hydrogen peroxide. Oxidation proceeds through 30  the sulfoxide to the
sultone. When the oxidation Is complete, most of the formic acid is removed
under reduced pressure, and the remaining residue Is taken up in methanolic
HCI. After one hour the mixture is concentrated under reduced pressure to
give the desired sulfonelinked amino alcohol as the HCI salt. Final
purification Is achieved by recrystallization or by chromatography if
needed. The sulfurlinked amino alcohol is then converted to a reactive
mixed carbonate ester by combining it with an equimolar quantity of
p-nitrophenylchloroformate 35 In an aprotic advent with added pyridine to
give the compounds of Formula XIII which may be isolated by stan- dard
procedures. The compounds of Formula XIII wherein X' is a bond are prepared
by reacting an amino alkanol of the for- mula HO(err) wherein p, R15 and
R17 are as defined in Formula I with p-nitrophenrichlorofomate in a dry
aprotic solvent, such as, THF in the presence of an amine, such as,
triethylamine. The amino alkanol 4o  compounds are known in the art or are
prepared by generally known procedures by treatment of an appropriate
w-iodoalkanol with an amine of the formula (err) wherein R16 and R17 are as
defined in Formula 1. The compounds of Formula XIV wherein X' is a bond are
prepared by reacting equlmolar amounts of an w-haloalkylamine of the
formula halo-(err) wherein halo is halogen and p, R16 and RI7 are as
defined in Formula I and thiourea In propylene glycol at an elevated
temperature. When the halide has been displaced, 45  the isothiouronium
salt is cleaved by adding an amine such as tetraothylene pentamine and
continuing to apply heat When the free thiol has formed, this product Is
Isolated by exractive means orby distillation under reduced pressure. The
compounds of Formula XVI wherein X' is a bond are known in the art or are
prepared by procedures well known In the art. 50      To prepare the
compounds of Formula XVI wherein X'is -CON(R16-an w-haloalkylC2-9,
carboxylic acid Is reacted with equimolar quantities of tethylamine and
isobutyichloroformate at- 10C In an aprotic solvent, pref- erably THF. The
solution is allowed to warmn to room temperature and a diamine of the
formula NH(err) (err)wherein R16, R18, R17 and q have the meanings defined
In Formula I is added. After about 30 minutes the amide product is isolated
by extractive procedures. This product is then reacted with an equlmolar 55
amount of thiourea in propylene glycol at an elevated temperature. When the
halide has been displaced, the isothlouronium salt Is cleaved by adding an
amine such as tetraethylene pentamine and continuing to apply heat When the
free thiol has formned, this product Is isolated by extractive means orby
distillation under reduced 



pressure To prepare compounds of Formula XIV wherein X' is -N(err)CO- an
amino acid of the formula HOOC(CH2),NR16R17 wherein q, R16. and R17 are as
defined in Formula I Is activated by reaction with Iso- 10    BP 0 245 357
B1 butylchloroformate In a chilled dry aprotic solvent, such as THF, with
sufficient triethylimine to take up the lib- erated HC. This solution Is
allowed to warm to room temperature and Is then added dropwise under
nitrogen 5   to a solution containing an amino alcohol of the formula
HO(err),NH (err) wherein p and R16 are as defined In Formula I. The amide
thus obtained is purified by standard procedures. This amide Is then
dissolved In pyri- dine and is treated with methane sulfonyl chloride to
give the terminal mesyl group. The pyridine is removed under reduced
pressure, and the product Is heated with a 10% molar excess of thiourea in
propylene glycol. When the displacement of the mesyl group by thiourea Is
complete the resulting isothiouronium salt Is cleaved 10  by heating with
added tetraethylenepentmine to give the compounds of Forrnula XIV which are
isolated by extractive procedures or by distillation. The compounds of
Formula XCIVwheren X' Is oxygen are prepared byreacting an N, N-
disubstitutedamino alcohol of the formula HO(CH2)(err) wherein q, R18, and
R,7 are as defined In Formula I with an equimoler quantity of sodium
hydride In DMF to form the sodium alkoxide. This solution is then added
dropwise to a large 15   molar excess of an aliphatic (err) dihaide or a
dimesylate in DMF If the halogen groups are chloride, sodium Iodide is
added as a catalyst. When etherformation Is complete, the desired mono
ether Is isolated by extractive procedures then treated with thiourea in
refluxing 95% ethanol to yield the beothlouronium salt This salt Is cleaved
by treating the solution with a slightmolar excess of sodium hydroxide
solution and continuing to relfux the moxture under nitrogen. The amino
thiol is then isolated from the reaction mixture by extractive procedures
20  to give the compounds of Formula XIV. The compounds of Formula XIV
wherein X' Is sulfur are prepared as follows. An NN-disubstitutedamino
thiol of the formula HS(err) wherein q, R18 and R17 are as defined in
Formula I is dissolved In a lower alcohol and teated with a slight molar
excess of NaOH. This solution is then added dropwise to a large molar
excess of a dibromide of the formula (err) wherein p Is an integer from 2
to 9, in an aprotic solvent such 25  as DMF orTHF. The desired monosulfide
is isolated by standard extractive procedures. At this stage, the sulfide
could be oxidized, if desired, to give either the sulfoxide or the sulfone.
To prepare the compounds of Formula XV wherein X' is sulfoxide the sulfide
obtained above Is treated with sodium metaperiodate In a lower aqueous
alcohol by procedures analogous to those described hereinabove In
connection with the preparation of com- pounds of Fonnuls Xlll. To prepare
the compounds of Formula )IV wherein X' is sulfone the sulfide Is dissolved
30  in glacial acetic acid and teated with 30% hydrogen peroxide thus
oxidizing the sulfide through the sulfoxide to the sulfone. Whether or not
further oxidation Is elected, the subsequent steps are the same. The
sulfur-linked amino bromide Is treated with an equlmolar arnount of
thiourea In refluxing 95% ethanol to yield an iso- thiouronium salt This
salt Is cleaved by the addition of concentrated base to yield the free
thiol. Upon acidifi cation and extractive workup the compounds of Formula
XIV are obtained 35      The steroid chloroformates of Formula XV are
prepared by reacting the parent 21 hydroxy steroid with a molar excess of
phosogene in THF in a chilled reaction vassel which is then allowed to warm
to room tempera- ture. After about one hour the solution is concentrated
under reduced pressure and the chloroformate precipi- tates out. The
compounds of Formula XVI wherein X,s -(err)- are prepared by reacting an
aminoacid of the 40  formula HN(err) with a w-bromoalkanoyl chloride
wherein the alkanoyl moiety contains from 2 to 6 carbon atoms In an aqueous
solvent at a pH of about 10 after which the pH is adjusted to about 3. The
thus formed amide is extracted with an organic solvent such as ethyl acetat
and Isolated by procedures gen- eraly known in the art then taken up in an
aprotic solvent such as THF or DMF and treated with an amine of the formula
HNRR-17 wherein R18 and R17 have the meanings defined in Formula I to give
the compounds of 45  Formula XVVI which are isolated by standard
procedures. The compounds of Formula XVI wherein X' Is -CON(err)- are
prepared by reacting an appropriate alkylene dicarboxylic acid with an
appropriate alkylenediamine by procedures well known in the art 



The compounds of Formula XVI wherein  Is oxy are prepared as follows. A
t-butyl ester of a carboxylic add of the formula t-bu-OCO(err) wherein p is
as defined In Formula I and R% Is a leaving group o such as chloro, bromo,
lodo, 0-mesyl or 0-tosyl is treated with an w-hydroxy amine of the formula
HO(err) wherein q, R18 and R17 are as defined In Formula I, eg.,
2-diethylamino ethanol, and an equimolar amount of a strong non-nucleophilc
base, e.g, potassium t-butoxide, in a dry aprotic solvent, e.g., THF, to
yield the ether coupled promoiety. If the displaceable group Is chloro or
bromo, Nal may be added as a catalyst When the etherformation Is complete
the product Is isolated by extractive methods. The t-butyl ester 55  is
hydrolyzed by treatment with toluene sulfonic acid In an organic solvent,
e.g., toluene, or with anhydrous trif- luoroacstic acid to give the
compounds of Formula XV1. The compounds of Formula XVI wherein X, is sulfur
are prepared by reaction of an w-morcaptocarboxylic acid of the formula
HOOC(CH2),SH and an w-halo amine of the formula halo(err) wherein p, q, R16
and (err) we as defined In Formula I and halo Is chloro or bromo, in
aqueous base containing a reducing agent, such as (err). The pH is
maintained at 10-12 by addition of base If necessary. A water miscible
organic sol- 11    EP 0 245 357 B1 vent, such as THF, may be added if
required to solubilize the w-halo-amine. When the reaction is complete the
sulfide is Isolated by extractive methods to give the compounds of Formula
XVI. 5      The compounds of Formula XVI wherein XI Is sulfur are obtained
by treating the corresponding Formula XVI compound wherein X' is sulfur
with sodium periodate In a lower aqueous alcohol as described hereinabove.
The compounds of Formula XVl wherein X, Is sulfone are obtained by treating
the corresponding sulfur com- pound with hydrogen peroxide In 50% acetic
acid by procedures analogous to those described hereinbefore. The compounds
of Formulas XVII and XVIII are prepared by general procedures well known In
the art The 10  bis-acids of Formula XIX and the alkylenedlamines of
Formula XXV are known in the art or are prepared by means well known in the
art. The w-mercaptocarboxylic acids employed hereinabove are obtained by
treating an acid of the formula HOOC(err). wherein R, is chloro, bromo,
iodo, 0-mesyl or O-tosyl and p is 2 to 9 with thiourea in a refluxing lower
alcohol to give the imothiouronium salt which is subsequently cleaved by
addition of aqueous base under 15  reducing conditions to give the free
thlol group. The w-haloamines employed hereinabove wherein m Is other than
2 are obtained by adding a secondary amine of the formula HNRR,17 wherein
R16 and R17, are as defined in Formula I portionwise to a molar excess of
an appropriate w, w-alkylenedlhalide. Generally the reaction mixture is
heated and if the halide Is chloride. an iodide salt may be added as a
catalyst. The w-haloamines wherein q is 2 are commercially available. 20
PREPARATION OF COMPOUNDS OF FORMULA I WHEREIN R11, IS Z-(CH2),Q When Z Is a
bond, Q Is R19-CH2COOH and R19 is -S-, -S(0)- or -S(O)z- the compounds are
prepared by reacting a corticosteroid of the formula St-X5 (Formula XXIII)
wherein St has the meaning defined in Formula 25  III and (err) Is -OSO2CH3
or iodo, with a molar excess of a compound of the formula
HOOC(CH2)R19-CH2COOH (formula XXIV) wherein R19 is -S-, -S(O)-, or-S(0)-
and r is an integerfrom 2 to 9 . The reaction is carried out In a polar
aprotic solvent such as DMF or DMSO in the presence of at least two moles
of an appropriate base per mole of the compound of Formula XXIV. The most
preferred base is a bicyclic amidine such as 1,8-diazabi-
cyclo[5.4.0]undeo-7-ene (DBU). so      Compounds of formula XXIV wherein
R19 Is -SO2- are prepared by treating a compound of the formula HOCO(err)
(Formula XXV) with a strong oxidant such as 1 :1 mIxture of glacial acetic
acid and 30% hydrogen peroxide. Compounds of Formula X)XVI wherein R19 is
-SO- are prepared by treating a com- pound of Formula XXV with an equimolar
amount of sodium periodate (Na1O4) In aqueous methanol at 0 to (err) for
approximately one day. The reaction should be monitored to prevent over
oxidation to the sulfone. 35 Compounds of Formula XXV are prepared by
reacting on. equivaient of a compound of the formula HOCO(err) (Formula
XXVI) with one equivalent of mercaptoacetic acid in water In the presence
of three equivalents of strong base such as NaOH or KOH. When Z is a bond,
Q Is R18-CH2COOH and R10 is -N(R20)SO2- the compounds are prepared by
treating a 



compound of the formula HOOC-(CH2),N(R20)S02CH2CO0H (Formula XXVl) wherein
r and R20 are as defined 40   In Formula I with one equivalent of a
compound of Formula XXIII wherein X Is lodo, in a polar aprotic solvent
such as dimethyl formamide, dimethyl sulfoxide or tetrahydrofuran In the
presence of at least two equivalents of a bicyclic amidine such as
1,8-diazabicyclo 15.4.0lundec-7-ene or a sterically hindered tertlary amine
such as dilisopropylethylamine. Preferably the reaction Is carried out at
room temperature using two equivalents of DBU. 45      Compounds  of
Formula  XXVII are  prepared  by  treating  compounds  of the  formula
ROOC(err)(Formula XXVIII) with aqueous mineral acid. In Formula XXVlll r
and R20 are as defined in Formula I and R. is a lower alkyl(C1-C4) straight
or branched chain. Compounds of Formula XXVIll are prepared by treating an
amino acid ester of the formula R.OOC(err) wherein Ra, r and R20  are as
defined In Formula XXVIII with a sulfonyl chloride of the so  formula (err)
wherein RN Is as defined in Formula XVIll in a polar aprotic solvent in the
presence of pyridine as a catalyst. The amino ester compounds are prepared
by refluxing an amino acid of the formula HOOC(CH2),N(R20)H wherein r and
R, are as defined in Formula I in an appropriate lower alcohol in the pre-
sence of a catalytic amount of sulfuric acid or anhydrous hydrochloric
acid. The amino acids are known In the art or are obtained by treating an
acid of the formula HOOC(CH2)L wherein L Is Cl, Br, 1, 0-mesyl or O-tosyl
55   with an amine of the fomula R20NH2. The sulfonyl chloride compounds
are prepared by treating  a sulfoacetic acid of the formula (err)wherein Ra
is as defined above with thionyl chloride in an aprtic solvent or neat with
excess thlonyl chloride. (err) may be added as a catalyst. The sulfoacetic
adds are prepared by esterification of sulfoacetic acid In a refluxing
lower alcohol. When Z Is a bond, Q Is (err) and Rig is -(err)- the
compounds are prepared by condensing a ble-acid of the formula HOOC (err)
(Formula XXIX) wherein r and R20 are as defined 12    hn EP 0 245 357 B1 in
Formula I with a compound of Formula XXVI wherein X5 Is iodo In a polar
aprotic solvent in the presence of at least two equivalents of DBU or a
hindered tertiary amine per equivalent of compound of Formula XXlX The 5
compounds of Fomula XX-X are prepared by acid or base hydrolysis of the
corresponding bis ester, i.e., a com- pound of formula
R.OOC(err)CH2COO(err) wherein R20. rand Ra are as defined hereinabove, and
the bis ester is obtained by condensing an amine ester of the formula
H(err) with sulfonyl chloride of the formula R.OOC(CH2)(err)in a polar
aprotic solvent such as dimethyl formarnide, tetrahydrofuran or
dimethyisulfoxide In the presence of pyrdine as a catalyst The sulfonyl
chloride is obtained by treating an acid 10  of the formula HOOC(err)
wherein Rb is, e.g., Cl, Br. 1, 0-mesyl or 0-tosyl with sodium sulfite in
aqueous methanol or ethanol at reflux to give the sulfonic acid
HOOC(CH2),SO3H which is further refluxed in an anydr- ous lower alcohol to
give the carboxy eater derivative which Is treated with excess thionyl
chloride In the pre- sence of a catalytic amount of dimethyl formarmide.
When Z Is -0-, Q is (err) and R15, Is S, S(O) or S(0)2, the compounds are
prepared by reacting 15  a seroid StOH wherein St is as defined in Formula
ill with a compound of the formula (err) (err) (Formula XXX) wherein R, Is
p-nitrophenyl, R'18, Is S, 8(0) or S(O)2, and r is an integer of from 2 to
, and R is (err)-trichloroethyl in a polaraprotic solvent such as
tetrahydrofuran, dimnethylformamide or 4-dimethylsulfoxide In the presence
of an acylation catalyst such as dimethylaminopyridine (DMAP) or N- methyl
Imidazole and subsequently acid hydrolyzing the resultifig ester to the
corresponding acid. The Formula 20  XXX compounds are prepared by treating
an alcohol of the formula HO(CH2)rR'19-CH2COORg wherein R'18, r, and R are
as defined above with equimolar amounts of p-nitrophenyl chlorocarbonate
and a tertiary- amine, e.g., triethylamine orpyridine In an aproic solvent
such as acetone, chloroform ortetrahydrofuran. The alcohois wherein R'19 Is
-S- are obtained by reacting one equivalent of a compound of the formula
HO(err) wherein r is 4 to 9 and Rb is Ci, Br. I, 0-mesyl or 0-tosyl with
one equivalent of mercapto-acetic acid in water in the 25  presence of
sodium hydroxide or potassium hydroxide. The thus obtained compounds of the
formula HO(CH2- S-CIH2COOH are esterified, e.g., by treatment with a
catalytic amount of a strong acid such as sulfuric acid or toluene sulfonic
acid in methanol atreflux or by treatment with 2,2,2-trichloroethanol In
the presence of a cataly- 



tic amount of a mineral acid at 65-95(err). Following esteriflcaton the
sulfur compounds can be oxidized to the sulfone by treatment with an
equimolar amount of (err) in an aqueous alcohol at 0 to 109C or to the
sulfoxide 30  by treatment with potassium hydrogen persulfate in aqueous
alcohol. These oxidation steps may convert the carboxy methyl esterto the
free acid and thus the resulting eulfone and sulfoxide can be reesterified
as generally described above. When Z is -0-, Q is-R19-CH2COOH, and R19ig
s-S02N(R2)-the compounds are prepared bytreatng a com- pound of the fomula
(err) (Formula XXI) wherein R20 and r are as defined 35  in Formula I and
Ris p-nitrophenyl with a corticosteroid of the formula StOH wherein St is
as defined in Formula Hi in a polar aprotic solvent such as
dimethylformamide, tetrahydrofuran, or dimethyisulfoxde in the presence of
one equivalent of a tertlary amine such as pyrdine or triethylarnine and a
catalytic amount of an acylaton catalyst such as 4-dimethylaminopyridine or
N-methylirnidazole and selectively hydrolyzing the resulting ester to the
acid by treating the ester with an aqueous solution of a strong acid such
as hydrochloric or sulfuric The 40 Formula XXXl compounds are prepared by
treating a sulfonyl chloride of the formula ROCOO(err) wherein r and R, are
as defined above with two equivalents of the methyl ester or the
2,2,24-trichloroethyl ester of glycine or N-alkyl(C1-C4) glycine In a
suitable aprotic solvent such as tetrahydrofuran, dimethylform amide or
dioxane. The sulfonyl chlorides are obtained by reacting an alcohol of the
formula HO(CH2)R1 wherein r and Rb are as defined hereinabove with a
sulfite sat such as sodium sulfite In an aqueous lower aikanol at a
reflux to give compounds of the formula HO(CH2),(err) which are reacted
with p-nitrophenylchlorofolnate in a dry polar aprotic solventsuch as
dimethylformamide or dimethylsulfoxide In the presence of a suitable amount
of a tertiary amine such as trialkyl amine or pyridine at 0 to 201C to give
compounds of the formula R.0- COO(err) wherein R, is p-nitrophenyl, r Is
4-9, and R, Is a triaikyl(C1-C4) ammonium or pyridinlum which are beated
with thionyl chloride either using excess thionyl chloride as solvent or
using an aprotic solvent such 50   as dimethylformamide. WhenZ Is -O-, Q is
(err) and R18 Is -N(R20)SOr the compounds are prepared by treating a
steroid of the formula StOH wherein St has the meaning defined In Fonnula
Vii with a compound of the formula (err) (err) (Formula XXXII) wherein r
and R20 are as defined in Formula I and R. Is p-nirophenyl in a dry polar
solvent such as dimethyl formamide or diethylsulfoxide in the presence of
an acy- 55  lation catalyst such as DMAP or N-methylimidazole. The reaction
will proceed at room temperature but is pref- erably carried out at about
40-50 C. The resulting ester is then selectively hydrolyzed with an aqueous
acid such as hydrochloric, sulfuric or methanesulfonic. The Formula XXXII
compounds are prepared by reacting p- nitrochbioroformate with an alcohol
ester of the formula (err) In a dry polar aprotic solvent In the presence
of a tertiary amine. The alcohol eaters are obtained by reacting a sulfonyl
chloride of the formula CISO2CH2COOR wherein R% has the meaning defined
hereinabove with an arnino alcohol of the 13    EP 0 245 357 B1 formula
HO(CH2),NH(R20) in  aprotic solvent and a stoichlometric amount of a
tertiary amine. The amino. alcohols are commercially available or prepared
by reacting a primary amine with a halo alcohol, HO (CH2)halo, 5   and the
sulfonyl chloride is prepared by well known procedures. When Z is a bond
and Q is CO-COOH the compounds are prepared by treating a steroid of the
Formula XKII wherein X5 Is iodo with a slight molar excess of a compound of
the formula HOCO(CH),COCOOH (For- mula XXXXIII) In a polar aprotic solvent
such as dimethylformamide or dimethylsuloxide at room temperature in the
presence of two molar equivalents of an organic base such as a tertiary
amine but more preferably a 10  bicyclic amidine such as DBU. The Formula
XXXIII compounds are obtained by treating appropriate diesters of
dicarboxyic acids with one equivalent of diethyloxalate in the presence of
one equivalent of sodium ethoxide in ethanol, or preferably in an aprotic
solvent such as diethylether to give after aqueous workup Intermediate
triesters of the formula alkylOCO (err) -HCOO allyl wherein alkyl has 1 to
4 carbon atoms, which are then treated with 4N HC1 at 60-70(err) for 5 to
10 hours to give the a-ketodicarboxylic acids. 15     The compounds of
Formula I wherein Z is -0- and Q is -CO-COOH are prepared by treating a
steroid of the fomula StOH wherein St is as defined in Formula III with
asmall molarexcess of a compound of theformula (err)Formula XXXlV) wherein
r is as defined in Formula 1, Re Is p-nitrophenyl, and R% 



has the meaning defined hereinabove In a polar aprotic solvent at (err)in
the presence of one equivalent of organic base such as DMAP or a mixture of
DMAP and pyridine and selectively hydrolyzing the resulting 20  ester with
aqueous acid. The compounds of Formula XXXIV are prepared by treating
compounds of the formula HO(err) (Formula XXXV) with two equivalents each
of triethylamine and p-nitrophenylchlorocarbo- nate In a suitable solvent
such as tetrahydrofuran at (err) for 20 minutes then adding excess methanol
or 2,2,2- trichloroethanol and one additional equivalent of triethylamine
and allowing the mixture to warm to room temperature. The compounds of
Formnue XXXV are obtained by treating a lactone of Formula C with aqueous
25  potassium hydroxide and treating the resulting potassium alkanoate
saltwith lodoacetamide to give compounds of the fomnula HO(CH2)rCOOCH1CONH2
which are treated with a stoichiometric amount of chlorotriphenyimethane In
dry pyddine at I 009C for one hour to give compounds of the formula
(err)wherein r is 2 to 8 and R. Is triphenylmethyl. The triphenylmethyl
derivatives are treated with aqueous base to give R.O(CH2),COOH which
compounds are treated with excess thionyl chloride so  then heated at
150-200@C for about two hours In the presence of excess cuprous cyanide to
give (err)which compounds are treated with concentrated HC for several days
to give HO(CH2)CO (err) compounds. The compounds of Formula I wherein Z is
a bond and Q is -CON(err) are prepared by activating the carboxylic acid of
a compound of the formula St-O-CO-(err) (Formula XXXVI) by treat- 35  ment
with stoichlometric amounts of isobutylchloroformate and trethylamine In a
dry aprotic solvent at 1 00 to (err)for 15 to 20 minutes, then adding an
appriate amino acid along with one equivalent of pyridine or triethylamine.
Appropriate amino acids for this reaction and the one described below are
glycine, sarcosine, alanine, aspartic acid, proline, glutamic acid, serine,
threonine, cysteine, methlonine, tyrosine, or glycylglycine. The compounds
of Formula XXXVI are prepared by treating a compound of Formula XXII, i.e.,
StX, with a 40  stoichiometric amount of a sterically hindered tertiary
amine such as dilsopropyl ethyamine and a large excess of a dicarboxylic
acid of the formula HOOC(CH2,COOH in a polar aprotic solvent. When X In
Formula XXIII is lodo the reaction Is carried out at room temperature and
when X is 0-mesyl the reaction Is carried out at about45-60C. When Z is -0-
and Q is -CON(R21)CH(R22)COOH the compounds are prepared by treating a
steroid StOH 45  wherein St has the meaning defined in Formula III with a
compound of the formula ROCOO(CH2)r CON(R21)CH(err) (Formula XXXVII)
wherein r, R21, and R22 are as defined In Formula I and R Is p-
nitrophenyl, in a polar aprotic solvent such as dimethylformamide or
dimethylsulfoxide at 40-500C In the presence ofone equivalent of a tertiary
amine such as pyridine and a catalytic amount of dimethylaminopyridine
orN-methylimidazole and subsequently hydrolyzing the thus formed methyl
ester derivative to the correspond- so ing free acid using aqueous acid.
The Formula XXXVII compounds are prepared by treating a lactone of For-
mula C with a methyl ester or a 2,2,2-trihloroethyl ester of an appropriate
amino acid as identified above in a polar aprotic solvent in the presence
of one equivalent of a non-nucleophilic base at elevated temperature to
give compounds of the fomula HO(CH2CON(R12)CH(R22)-COOCH22- which are
treated with a siught excess of p-nitrophenyichlorocarbonate In a dry
aprotic solvent at 0 to 20eC In the presence of a stoichiometrc amount us
of pyridine or a tertiary amine. The methyl ester of the compounds
described herein can be hydrolyzed to the free acid by heating In aqueous
acid by well known procedures. The 2,2,24tohloroathyl ester of the
compounds described hereinabove can be converted to the free acid by
treatment with zinc and acetic acid as generally described in J. Am. Chem.
Soc. 88. 852(t196). The salts of the compounds of Formula I, are prepared
by treating the add with a suitable base as generally described
herelnabove. 14    EP 0 245 357 B1 As indicated hereinbeore the various
parent steroid starting materials, Le., StOH and SIX5 are known In the art
or are prepared by procedures well known in the art. s PREPARATION OF
COMPOUNDS OF FORMULA I WHEREIN R23 iS -O-C(-O)-(CH2)(err) The compounds are
generally prepared by treating one equivalent of 21-hydroxy steroid
otherwise confe- 



sponding to Formula I with 1.2 equivalents of the anhydride of the
appropriate bis acid of the formula 10  HOOC(err) (Formula XXXVIII) which
acids are known in the art, and 0.05 equivalents of potassium carbonate in
a tertiary amine, e.g., pyridine. The reaction is carried out at room
temperature with stirring for about 20 hours then the reaction mixture was
partitioned between methylene chloride and water. The organic phase is
washed with water, dried over sodium sulfate, concentrated and the
resulting residue crystallized from an appropriate solvent To form a salt,
e.g., the sodium salt, the crystallized compound Is stirred In methanol
(raton of 20 ml 15  of methanol to 1 g of steroid) and treated with 0.95
equivalents of sodium bicarbonate which was dissolved In a minimum volume
of water. The liquids are concentrated, the residue Iyophilized overnight
after which the solid is triturated with an appropriate solvent and dried.
This general procedure may also be used to prepare com- pounds of Formula I
wherein R13 Is -O-C(err) The following Examples I to 3 Illustrate the
preparation of compounds of this Invention. The subsequent 20  Examples 4
to 6 Illustrate compositions containing such compounds. Example I
21-Phosphate-6a-fluoro-17,21.dihydroxy-1
66-methylpregna.4,9(11)-diene-3,20-dione To 1. 65 g of Ba-fluoro-17,
21-dlhydroxy-166-methylpregna-4,9(1 1)-diene-3, 20-dlone was added 20 ml of
25  tetrahydrofuran (THF) followed by cooling to -(err) and addition
dropwise of a solution of 0.66 ml of distilled pyrophosphoryl chloride in
10 ml ofTHF. Thereaction mixtures stirred at -(err) hours, treated with 20
ml of H20, then stirred at ambient temperature for an additional 2 hours.
4.0 9 of NaCI was added, the layers separated, and the upper organic layer
washed with saturated NaCI solution. The organic layer was evaporated to
dryness and 25 ml of H2O was added to the resulting residue.
Crystallisstion occurred 3o  immediately. The solids were dried at 50(err)
to yield 1.82 g;(91.5%) of title compound. TLC (70: 20: 10; isop-
ropanol-H20-concentrated NH40H ; rf = O. 4 with trace quantities of
unreacted starting material (by TLC, 4:1 CHCl3 :EtOA)). Mass Spec. (FAB) M
+ calculated: 457.1791. Found: 457.1798. ss  Example 2
21-Phosphate-6a-Iuoro-17,
21-dihydrowy-16%-methylpregna-4,9(11)diene-,20.dione disodhum salt
(prepared from methand) To 546 mg of 21-phosphate-6a
-fluoro-17,21-dlhydroxy-16%-methylpregna-4,9(1 1)-diene-3,20-dione was
added 15 ml of methand and, when dissolution was complete, a solution of
NaOHlCH8OH (prepared byevapor- 40   ation of 1.95 ml of a 1N aqueous NaOH
solution to dryness, azeotroping the residue with CHNOH, drying under high
vacuum t 40(err), and dissolving In 10 ml of CH30H). After one hour stiring
at room temperature 200 mg of activated charcoal was added, the mixture
filtered (cellte) and the resulting clear solution evaporated to dry- ness
under high vacuum. The residue was triturated with EtOAc followed by
acetone to yield, after drying at 40ec, 420 mg (84%) of highly hygroscopic
title compound. 45      Mass Spec. (FAB) calculated: 501.1430. Found:
501.1481. Example 3 21-Phosphate-6a-fluoro-17,21-dihydroxy-16%methylpregna
4,9(11)-diene-3,20-dione disodium salt (prepared from H2O) 50      To 460
mg of 21-phosphate
6a-fluoro-17,21-dlhydroxy-16%-methylpregna-4,9(11)-diene-3,20-dione was
added 20 ml of H20 and dropwise, 1.90 ml of a 1N aqueous NaOH solution.
When the addition was complete the solution was allowed to stir at room
temperature for two hours. The solution was extracted with methylene
chloride and the aqueous layer filtered through celite. The resulting clear
aqueous solution was lyophilized to yield 550 mg of tite compound as a
highly hygroscopic solid. 55      Mass Spec. calculated: 501.1430. Found:
501.1472.    EP 0 245 357 B1 Example 4 5            21-Phosphate-6a-fluoro
17, 21,-dihydroxy-16%- mehylpregna-4,9(11)-diene-3.20-dione disodium salt
(prepared from methonal)                155 (err) 10            Dilute
(err) to adjust pH to 5.3 Sterile water for injection to make, 1  ml
Example 5 15 



21 -Phosphate-6a- fluoro- 17,21-dihydroxy-16%-
methylpregna-4,9(11)-diene-3,20-dione disodium salt (prepared from
methanol)                    153 mg Adipic acid
7.3 mg Kethyl paraben                                            1.5 mg
Propyl paraben                                            0.2 mg 25
(err) (dilute) to adjust pH to 5.4 Sterile water for injection to sake I al
Example 6 30 21-Phosphate-6-fluoro- 17,21-dihydroxy-16%-
methylpregna-4,9(11)-diene-3.20-dione salt sodium  salt (prepared from
methanol)                           166 mg Creatine
S.0 mg Acetic acid                                              4.6 mg
Sodium acetate                                           2.0 mg 40 Sodium
bisulfite                                         1.0 mg Disodium edetate
0.5 mg Benzyl alcohol                                           8.8 mg 45
NCI (dilute) or (err) (dilute) to adjust pH to 5.0 Water for Injection to
make 1 m1 50    EP 0 245 357 B1 FORMULA CHART 0 (err) (err) 15
Formula A                 Fomula B                   Formulas C 20. Claims
Claims for the following Contracting States  BE, CH, DE, FR, GB, IT, LI,
LU, NL, SE 1. A compound of formula l 25 (err) 13 40 wherein R1 is 6-CH3 or
%-C2H6; 45        R4 is H, CH3, Ci or F; (err) Is H or CH3; RIs H. OH, CH3,
F or =CH2; R10 is H. OH orCH3; R13 is H. OH, =0, -0-PO(OH), or
-O-CO-(CH2)COOH where t is an Integer from 2 to 6; 50       RN15 =O or H,
OH; = Indicates a single or double bond, provided that the 16,17-bond Is
single when R9 Is -CH2 and that the 4,5-bond is single when R13 is =O; R23
Is OH, -O-CO-R11 , -O-PO(OH)2 or -O-CO-(CH2),COOH wherein t Is an integer
from 2 to 6; and R11 is -Y(CH2),Q, -Y-(CH2,),X-(CH2)m-SO3H or
-Y-(CH2)p-X'-(CH2)a-NR16R17; wherein Y Is a bond or -0.; Y' is a 55
bond, -0-or-S-; each of X and X' Is a bond, -CON(R18)-, -N(R13)CO-, -0-,
-S-, -SO- or-SOr; R13 Is H or C1-4 alkyl; either each of R16 and R17 is
C1-4 alkyl -or C14 hydroxyalkyl or NR16R17. Is pyrolidino, piperidino, mor-



pholino, thiomorpholino, piperazino or N-(C1-4 alkyl)piperaino; and m, n,
p, q and r are integers satisfying (err) (provided that (err)when X' is a
bond); and Q (1) -R19, -CH2COOHwherein R10, is-, -SO-., (err)-, -(err) R2
is H orC14 alkyl; 17    EP 0 245 357 B1 FORMULA CHART
(err) 5 0 (err) 10     (err) 15         Formula A                   Formula
B                   Formula C 20 Claims Claims for the following
Contracting States  BE, CH, DE, FR, GB, IT, U, LU, NL, SE 1. A compound
oFformula 25 (err) C-R (err)                           (err) R13
R6 13 40 F wherein R1 is P-CH3 or p-C2H5; 45        R4 is H, CH3, Ci or F;
Rs is H or CH3; is is H, OH, CH3, For =CH2; R10 is H, OH or CH3; R13 is H,
OH, =O, -O-PO(OH)2, or -0-CO-(CH2COOH where t Is an integer from 2 to 6; so
R15 is =O or H, OH; indicates a single or double bond, provided that the
16,17-bond is single when R. Is =CH2 and that the 4,5bond is single when
R13 is =O; R23 Is OH, -O-CO-R11, -O-PO(OH)2 or-O.-CO-(CH2)1COOH wherein t
Is an integerfom 2 to 6; and R11 is -Y(CH),Q, -Y-.CH2)rX-(CH2),-SO3H or
-Y-(CH2)(err) wherein Y is a bond or -0-; Y' is a s5   bond, -0- or-S- ;
each of X and X' is a bond, -CON(err) alkyl ; either each of R16, and R17
is C1-4 alkyl -or C1-4 hydroxyalkyl or NR16R17 is pyrrolidino, piperidino,
mor- phoilno, thiomorpholino, piperazino or N-(C1-4 alkyl)piperazino; and
m, n, p, q and r are Integers satisfying: (err) (provided that(err) when X'
is a bond); and Q Is (1) -R19 -CH2COOH wherein R19 is -S-, -S0-, -SO2,
-SO2N(R20)-, or -(err) 17    EP 0245357B1              (err) with the
proviso that the total number of carbon atoms in (err) and (CH2), Is
not.greater than 10; (2) -CO-COOH; 5       (3) -CO-NH-(err) wherein (err)
Is H.  (err) (err) (4) (err) 



(5) (2-carboxy-1-pyrrolinyl)carbonyl; or (6) -NHCH2CONHCH2COOH; 10      or
a pharmaceutically-acceptable mono or bis salt thereof. 2. A compound of
formula la (err) 15                                             (err) (Ia)
(err) 25 F wherein R1 , R4, Re, R9, R13, R15 and   are as defined in claim
1, or a salt thereof. 30      3.
21-Phosphate-6a-fuoro-17,21-dlhydroxy-(err)-4,9(1 1)-diene-3,20-dione or a
salt thereof. 4. The disodium salt of the compound of claim 3. 5. A
compound of claim 1, wherein R10 Is a-H or a-OH. 6. A compound of any of
claims 1,  2 and 5, wherein R13 I OH. 7. A compound of any of claims 1, 2,
5 and 8, wherein the 4,5-bond is a single bond. 35      8. A compound of
any of claims 1, 2, 5,6 and 7, wherein R15 is =0. 9. Use of a compound of
any preceding claim, for the manufacture of a medicament for use in
inhibiting angiogeneels In a warm-blooded animal. 10. A composition
comprising a compound of any of claims 1 to 8 and heparin or a heparin
fragment for simultaneous, combined or successive use in inhibiting
anglogenesis in a warm-blooded animal. 40 Claims for the following
Contracting States: AT, ES, OR 1. Use of a compound of formula I H2-R23
(err) R13                           6 F '18    EP O 245 357 (err) for the
manufacture of a medicament for use In inhibiting angiogenesis in a
warm-blooded animal, wherein R1 Is p-CH3 or -C2HG; 5          R is H, CH3,
Cl or F; Re is H or CH3; R Is H, OH, CH3, F or =CH2; R10 Is H, OH or CH3;
R13 Is H, OH, =0, -O-PO(OH)2, or -0-CO-(CH2)COoH where t is an integer from
2 to 6; 10        Rigs is=O or H, OH; indicates a single or double bond,
provided that the 16,17-bond Is single when Rg is =CH2 and that the
4,5-bond is single when R13, Is =O; R23 is OH, -O-CO-R11 , -O-PO(OH)2 or
-O-CO-(CH2)COOH wherein t is an integerfrom 2 to 6; and R11 Is -Y(CH2),Q,
-Y-(CH2-X-(CH2)m-SOoH or -Y'-(CH2)-X'-(CH2),rNR10R17; wherein Y is a bond
or -0-; Y' Is a 15  bond, -  or-S; each of X and X' is a bond, -CON(R18)-,
-N(R15)CO-, -O, -S-, -SO- or-SOz-; R15 is NHor C1-4 alkyl ; either each of
R16 and R17 is C1-4 alkyl or C1-4 hydroxylalky or NR16R17 is pyrrolidino,
piperidino, mor- pholino, triomorpholino, piperazino or N-(C1-4
alkyl)piperazino; and m, n, p, q and r are integers satisfying: (err)
(provided that (err) when X' is a bond); and Q is 20      (1) -R(err)
wherein R10 is -S-, -SO-, -S02-, -SO2N(R20)-, or -N(R20)SO2 ; and R20 Is H
or C1-4 alkyl; with the proviso that the total number of carbon atoms In
R20 and (CH2), is not greater than 10; (2) -CO-COOH; 



(3) -CO-NH-CHR22-COOH wherein R22 is H, CH, -CH2COOH, -CH2CH2COOH, -CH2OH,
-CH2SH, - CH2CH2SCH3 or p-hydroxybenzyl; 25     (4) -CO-NCHrCHrCOOH; (5)
(2-carboxy-1-pyrrolnyl)carbonyl; or (6) -NHCH2CONHCH2COOH; or a
pharmaceutically-acceptable mono or bis salt thereof. 2. Use of a compound
of formula ia 30 (err) (err) (err) (err) RI3                   R6 45
F for the manufacture of a medicament for use in inhibiting angiogenesis In
a warm-blooded animal, wherein RI , R4, R6, Re  R13, R15 and - are as
defined in claim 1, or a salt thereof. 3. Use of
21-phosphate-6a-fluro-17,21-dihydrxy-168-methylpregna-4,9(11)-diene-3,20-di
ons or a salt 5o  thereof, for the manufacture of a medicament for use in
inhibiting anglogenesis In a warm-blooded animal. 4. Use according to claim
3, wherein the compound is the disodium salt. 5. Use according to claim 1,
wherein R10 is a-H or u-OH. 6. Use according to any of claims 1, 2 and 5,
wherein R13 Is OH. 7. Usa according to any of claims 1, 2, 5 and 6, wherein
the 4,5-bond is a single bond. 55      8. Use according to any of claims 1,
2, 5, 6 and 7, wherein R15, is =0. 9. Use according to any preceding claim,
with simultaneous, combined or successive use of heparin or a heparin
fragment. 10. A method for preparing a compound according to claims 1 8,
wherein R23 Is -O-PO(OH)2, which com- prises converting the 21-OH group in
a corresponding compound wherein R23 is OH to a phosphate. 19    EP 0 245
357 1          (err) PatentansprUche 5   Paontansprilche Far folgenden
Vertragsataaton  BE, CH, DE, FR, OB, IT, Li, LU, ML, SE 1. Verbhndung der
Fornel I -10                                          CH2- 2 CaR15 15
(U) 20 13                         6 F 26 worin R  P-CH3 odor f-C21- let; R4
H, CH3, Cl oder F ist; R5 H odor CH3 ist; 30        Rg H. OH, CH&, F odor
=CH2 1st; R1H, OH odor CH3 Ist; RN3 H, OH, =0, -O.PO-(OH)2 odor
-O-CO(CH2)1COOH ist, wobei t sine ganze Zahl von 2 be 6 bedeutet, Ns -0
odor H, 08 bodeutet, sine Einfach- oder Doppolbindung bedoutet, mit dem
Proviso, daI die 19,17-Bindung sine Einfachbin- 3s  dung bedoutot, wenn Rg
=C2 let und die 4,5-Bindung sine Einfachbindung bodoutet, wenn R13 O bst;
Rm OH, -OCO-R11, --PO(OH)2 odor -OCO-(CH2)1COOH ist, wobeo t sine ganze
Zahi von 2 bbs 9 bedeu- 



tot; und RI, -Y(CH2)rQ, Y-(CH2),nX(CHm4-SOaH odor -Y-{CHap-X'{CH2)qrNR1gRj7
Ist; worin Y sine Bin- dung odor 0- bodeubet, Y' sine Bindung, -0- oder -8-
bedoutot; jedes X und X' sine Bindung -CON(Ri)-, -N(R1*)CO-, -0-, -S-,
-SO-odor -SO. bedultet; 40 R18H oder C,1 Aiyi xbedeutot, enhwederjedes R1e
und R7 C1-C4 Aiikyl, C4 Hydroxyalkyl bodeutet oder NR1*R17 Pyrroidino,
Piperidino, Morpholino, Thiomorpholino, PIperazino odor N-(,4
AikyI)plperazino bedeu- tot und m, n, p, q und r ganze Zahion bodouten,
welche folgenden Bedingungen gonfigen: 1m5 ; 4sns9; 2spO; 1S5; 2sr;
mans100; peqs10 (mit dem Proviso, daB, wenn X eine Bindung doretilt,
4speqs9 ist) und Q 45     (1) -RirCHICOOH, worin Rig -S-, -SO-, -SOr,
-S02N(R20)-oder-N(R2)SO2- ist; und R23 H odor C4 Aikyl lst; mit dem
Proviso, dalgdbl Gesamtzahi der Kohlenstoffatomne In R,2 und (CH2)r nicht
grifor ale 10 lst; (2) -CO-COOH; (3) -CO-NH-CHR-CO0H, worin Rn H, CH3,
-CH2COOH, -CH2OH2-COOH, -CH20H, -CH2SH, - CH2CH2SCN odor p-Hydroxybermyl
let; oo     (4) N-COCHrCHrCOOH; (5) (2-Carboxy-1-pyrrolinyl)carbonyl; odor
(8) -NHCH2CONHCH2COOH; bdoutet, odor sin phannazeulisch vortrigliches Mono-
odor Bis-SaIz davon. 2. Verbindung der Formel la 65 20    EP 0 245 357 B1
I 111111 111111111111D1111 za2- 1S                                t R~~~ 10
R4 6 15                                f F worin RI, R4, Ref, R, RtI, Rtg
und = wg In Anspruoh I definieft sind, odor en Sakz davon. 20      3.
21-Phosphat-4 avluor-17,21 -dlhydroxy-1 8O-mthylprogna-4,9(11
)-din-3,20-dion odor sin Salz davon. 4. Des Dlnairiumsakz der Verbindung
von Anspruch 3. 5. Verbindung nach Anspruch 1, worin Rto a-H odor a-OH
bedeuteL 6. Verbindung nach elnem der Anspriche 1, 2 oder 5, worin iR3 OH
bedeutet. 7. Verbindung nach elnem der Anspr~che 1, 2, 5 und 6, worin die
4,5-Bindung sine Einfschbindung Ist 2c.     8. Verbindung nach elnemder
AnsprUche 1, 2,5 .6 und 7, worin Ns1 -O bedeutet 9. Verwendlung
elnorVerbindung nach elnem der vorhorgehenden Anspriche zur Herstellung
sines Med- kimontes zur Verwendung In der Inhibition von Anglogenese bet
warmblfitigen Tieren. 10. Zussmmensenzung, enthaltendgineVerbindurg
derAnsprOche 1 bis 8und Heparin oderein Heparki- Fragment fMr simultane,
glelchzeltige oder suiczesive Verwendung In der Inhlbition von Angiogenease
bel 90   warmbiftlgen T1eren. Patentanspriche Ffr folgonden Vertragsataaten
AT, ES, OR 1. Verwendung elner Verbindung der Formeg I 3S CH2-R23 i CaR1 R
R4                                                            (I) 45~~~~
R13                        6 F 



zurHerstaliung elnes MedikementeszurVerwendung bolderinhibitlon
derAngiogenese blwarmblltigenTle- irn, worin 6s        R1 P-CH3 oder P-C2H
lst; R4 H. CHl, CA oder F Ist; Nt H oder CH3 Ist; R H, OH, CH3, F odor uCH2
1bt: Rio H, OH oder CH3 lot; R1I$ H. OH, -0, -O-PO(OH)2 oder -O-CO(CH2hCOOH
bet, wobsi t sine ganze Zahl von 2 bis 8 bedelet6 21    EP 0 245 357 B1
iii iillii ii lll *  C  L  M  S  * Rig =0 odor H. OH beiieukt, -sine
Elnfach- oder Doppelbindung bedeutet, mit dem Proviso, dal% die
19,17-Bindung sine Einfachbin- 6   dung bedeutet, wenn Ro -CH2 lst und die
4,5-Bindung sine Einfachbindung bedeutet, wenn R13 0 ist; R23 OH,
-O-CO-R1l, -0-PO(OH)2 odor -O-CO-(CH2tCOOH Ist, wobel t sine ganze Zahl von
2 bls 6 bedeutet; und R1R -Y(CH2),Q, -Y-(CH2)jrX(CH2)auSO3H odor
-Y'-(CH2)p-X'-(CHz),qNRNaRi7Ilt; worin Ysine Bindung oder-0- bedeulet, Yr
sine Bindung, -0- odor -8- bedeutet ; Jedes X und X' ine Bindung
-CON(Ris)., -N(Rs)CO, .0., -8-, -80-oder -SO- bedeutet; Rio H odor C..4
Alkyl bedeutet, entweder jedes R1I und RN7 C,-C4 Alky, C..4 10 Alkyl
bedeutet oder NRIG RN7 Pyrroiidino, Piperidino, Morpholino,
Thlornorphollno, Piperazino odor N-(Cj_4 Alkyi)piperazino bedeutet und m,
n, p, q und r ganze Zahlen bedeuten, welche folgenden Bedingungen genO- gen
: 1n5 ; 4sns ; 25ps8 ; 1qsc5 ; 29ra ; m   1ns0 ; pgq910 (mit dem Proviso,
dau, wenn X' ine Bindung darstellt, 40p+q:M lst) und Q (1) -RarCH2COOH,
worin Rig -8-, -SO-, -8O2-, -SO2N(R2)-oder -N(R20)SO2- lot; und R20 H odor
C1-4 Aikyl 15     Ist ; mit dem Proviso, daB die Gesantzahl der
Kohlenstoffatome In R20 und (CH2), nicht grS1er als 10 ist; (2) -0O-COOH;
(3) ..C.NH-CHRzrCOOH, worin R22 H. CH3, -CH2COOH, -CH2CHrCOOH, .CH2OH,
-CH2SH, - CH2CHi2SCH3 odor p-Hydroxybenzyl Ist; (4) -CO-NCHrCHrCOOH; 20
(5) (2-Carboxy-1-pyrrolinyi)carbonyi ; odor (8) -NHCH2CONHCH2COOH;
bedeutbt, oder sin phmrmazeutlsch vertragliches Mono- oder Bis-Salz davon.
2. Verwendung einer Verbindung der Foranel la 25 30
- aH 4                                                           (Ia) 35 R
F 40 zur Hersteilung sines Medikamentes zurVerwendung bel der Inhibiton von
Anglogenese bel warmblOtigen Tie- ren, worin RI , R4, R. Re, R13, Rig, und
- wie In Anspmuch I deflniert shnd, odor sin Sakz davon, 3. Verwendung von
21-Phosphat-6
az-fluor-17,21-dihydroxy-16p-methylprOgna4,9(11)-dien-3,20-dion oder ein
Salz davon, zur Herstilung sines Medikamentes zurVerwendung
bolderinhibition von Anglogeness 45  bol warmbiltIgen Tieren. 4. Verwendung
nach Anspruch 3, worin die Verbindung das Dlnatriumsalz ist. 5. Verbindung
nach Anepnach 1, worin Rio a-H oder -OH bedeutet. 6. Verbindung nsch senem
der Ansprflche 1, 2 oder 5. worin N1 OH bedeutst. 7. Verbindung nach slnem
der Ansprflche 1, 2, 5 und 6, worh die 4,5-Bindung sine Einfachbindung bst.
60      8. Verbindung naCh elnem der Anepriche 1, 2, 5, 6 und 7, worn Rr6
=0 bedeutet. 



9. Verwendung nach elnem dervorhorgehenden Ansprilcho mitaknultaner,
gleichzeliger oderasulzessiver Vowwendung von Hepauin odor einem
Heparin-Fragment. 10. Verfahren zur Herstellung elnerVerbindung nach
Ansprfche 1-8. worhn R2 -O-PO(OH)2 bedoutet, wel- *    ches Veffahren die
Oberflhrung der 21-OH Gruppe in slner korespondlerenden Verbindung, In
welcher R2 us  OH bedeutet, In eln Phosphat unfalt. 22    EP 0 245 357 Bt
*C  L        S* Revendlcations 5   Revendicatlons pour les Etats
contractants sulvants BE, CH, DE, FR, GB, Li, LU, NL, SE 1. Compose de
formula I 10~ ~ ~ ~ ~ ~ ~~~~~1 R4  R                  (I) 20 R13
.16 F 25 dens laqueile R1 represente P-CH3 ou P-C2HG; R4 repr6sente H, CI3,
Ci ou F; R reprente H ou CH; 30        R. represente H, OH, CHa, F ou -CH2;
R1i repr6sentb H. OH Cu CN; R114 repr6sente H, OH, =O, -O-PO(OH)2 ou
-O-CO-(CHACOOH ob t est un nombre entier de 2  8; R1s ropr6sente.0 ou H,
OH; = Indique unne liaison simple ou double, sous rlsorve quo la lalson
16,17 solt une liaison simple lorsque 85  P9 reprasente iCH et qua la
liaison 4,5 soft une liaison simple loraque R1 rspr6aente  0; Rf3
representa un groupe OH, --CO-R11, OOPO(OH)U  -COCHCOOH ob  eat un nombre
entler de 2 1 8; et R1, eat un groups -Y(CH7Q, -Y-(CH2),-X-(CH2),-803H au
-Y'-(CHj)p-X'-(CHa)q-NlRgRj7 ; ob Y oet une liaison ou -0-; Y' est une
liaison, -Oou -S-; chacun de X ot Xr represent urne liaison, un groups -
0ON(Rjk), -N(Rj3CO-, -0-, -Sou -SO-cu -S02 ; RI represente H ou un groups
alkyie en C1 a C4; chacun de 4o   Roet R1T eot un groups alkyle an C1 C4 ou
un groupe hydroxyalkyle on C1 a C4, CU blen NRgR17 represente un group.
pyrolidino, pIp6rldIno, morpholino, thlomorpholino, plperazino ou N(aliylo
on C, a C4)pip6izino; ot mrn,. D,  Oot r sont des nombrseaeners qul
saffsfont les relatlons 1tms5 ; 4sns9; 2spD; 1sq55; 2ss9; m~nn910; paq510
(sous riserve que la somme paq se sltue entre une vaieur supkseure Cu Ggale
a 4 et une valour Inferieure ou 6gale a 9 lorsque X' eat une liaison) ; et
Q repr6sente a       (1) un groups -R1r-CH2COOH dens lequel Ri, represente
-S-, -SO-, -Sr, -SaN(R2o)- oau -N(RP.)SOa: stR= represente H ou un groups
alkyle en C1 I C4; sOuS r6serve quo Is nombre total d'atomes de carbons
dens R. et (CH2), no depasse pas 10; (2) un groups -CO-COON; (3) un groups
-CO-NH-CHRw-C0OH dens lequel Rn reprasente H. CH., -CH2COOH, -CH2CH2COOH, -
so      CH20H, -CH28H, -CH2CH2SCH3 ou un groupe p-hydroxybenzyle; (4) un
groups -CO-NCHrCHrCOOH; (5) un groups (2-carboxy-1-pyrrolinyl) carbonyle ;
Cu (6) un groups -NHCH2CONHCH2COOH; ou un see simple ou double acceptable
du point de vue pharmaceutique de co compoeb. 56      2. Compose de formulo
la 23   



EP 0 245 357 81            I 1111111 11111 1 l1 l II 111 *   C  L  N  S  *
5~~~~~~~~~~~~1 R            I 0    OH CRls 10             4 (la) R F dans
laquelle RI, R4, R, R9, R13, R1r et = ont les definitions donn6es dans la
revendication 1, Cu un sel de 20 ce compose. 3.1
L21-phosphate-Bc-fluoro-1T,21-dihydroxylep-m6thyipregna-4,9(1
"16dilne-3,20-dione ou un sel de ce composA. 4. Le so] disodlque du compos6
suivant la revendicatlon 3. 5. Composo suivant la revendication 1, dans
lequel R1O representb aH au a-OH. 25      6. Compose sulvant I'une
quelconque des revendlcations 1, 2 et 5, dans lequel Ri reprbsentb OH. 7.
Compose sulvant l'une quelconque des revendications 1, Z 5 et 6, dans
lequel la liaison 4,5 est une liaison simple. 8. Composo suivant l'une
quelconque des revendlcations 1, 2, 5, 6 et 7, dans lequel Ric represente
=0. 9. Utilbsatlon d'un compose sulvant lune quelconque des revendloations
pr~cedentes pour la prbparation so  drun medlcament destinb A etre ulils6
pour Inhiber ranglogenese chez un animal A sang ohaud. 10. Composition
comprenant un compose sulvant l'une quelconque des revendlcations I A 8 et
de l'hepa- fine Cu un fragment d'heparine, en vue de leur utilisatbon
simultinee, combinee au successive dans rlnhiblton de ranglogbnese chez un
animal a sang chaud. .36  Revendlcations pour lea Etats contractants
sulvants: AT, ES, GR t. Utilbsatton d'un compos6 de formule I 40
CH2-R23 C=R15 R4 s ~~~~~~I J 466R 45 50 F 556 au d'un eel simple au double
pharmaceutiquement acceptable de co compos6 pour la preparatlon d'un m~di-
cement destn6 A Ghi. utlilsA dane l'lnhbiblion de I'angiog~nbse chez un
animal A sang ohaud, fornule dons laquelle R4 reprhsente H, CH3, Ci ou F;
24    EP O 245 35731 \0l\UIx||||x||t R. repr6sente H ou CH,;
*  c IR represente H, OH, CH3, F ou =CH2; 6        R1, represents H, OH Cu
CH3; RI$ reprbsente H, OH, =0, -O-PO(OH)2 Cu -O-CO-(CH2h GOOH ob t est un
nombre entier de 2 A 8; R 6 repr6sente -0 ou H, OH = indique une liaison
simple ou double, sous reserve que la liaison 16,17 solt une liaison simple
loraque R. repremente =CH2 et quo la liaison 4,5 solt une liaison simple
loreque R11 represente =0; 10      Rs represente un group. OH, -O-CO-11R,
-O-PO(OH)2 ou -O-CO-(CH2NCOOH o0 t eat un nombre entier 



de 2 A 6; et R  esat un groupe Y(CH2),Q, -Y-(CH2)h -X(CH2JmSOH ou
-Y'-(CH2)p-X-(CH2)crNRujRI7; oa Y est une liaison ou -0-; Y' ost une
liaison, -0- ou -8-; chacun de X et XW ropresentb une liaison, un groupe
-CON(Rg)-, -N(R18)CO-, -0-, -8-, -80- Cu -SOs-; Ri8 reprhsente H ou un
groupe adkyle en C1 A C4; chacun de RIG etR7Iaest un groups alkle eon C1 A
C4 ou un group. hydroxyalkylo en C1 A C4, OU bbon NR1R17r pr~sento 16 un
group. pyrolidino, pip6rldino, morpholino, thiomorpholino, piporazino ou
N(aikyle en Ci A C)pilp6mzlno; et gm, g,  Si get r sont des nombres entiers
qui satisfont les relations lmss; 4sns9; 2spS9; 1SqS5; 299; mrins10; p+qS10
(Smm riserve que ia somme paq ms situe entre une valeur superieure ou 6gale
A 4 etune valeur Infdrleure au 6gale A 9 lorsque XI est une liaison) ; et Q
represente (1) un groups -R19CH2CO0H dans lequel Rig reprisente-S-, -SO-,
-S02-, -SO2N(ReQ- ou -N(R20)SOr; 20      et Pt= representb H ou un group.
alkyle en C1 A C4; sous reserve que le nombre total d'atomes de carbone
dans RD et (CHA), ne depasse pas 10; (2) un groups -CO-COOH; (3) un group.
-CO-NH-CHRzrCOOH dans lequel R22 represente H. CH3, -CH2COOH, -CH2CH2COOH,
- CH2OH, -CH2SH, -CH2CH2SCH3 ou un group. p-hydroxybonzyle; 25     (4) un
group. -CO-NCHrCHz-COOH; (5) un groupe (2-carboxy-1-pyrrolinoy)-carbonyle;
ou (6) un group. -NHCH,2CONHCH2COoH; 2. Utilisation d'un compose de formule
Ia 30 CH27  (Ia) 31                                 R6 R4 R, 40 F ou d'un
.el de ce compose pour la preparation d'un nedicament destin6 A etre
utilise dons l'inhibitlon de l'anglo- 45  g6nese chez un animal A sang
chaud, fommul. dans laquelle RI, R4. R8, RD, R13, R1I et - sont toles quo
d~finhm dans le revendication 1. 3. Utlisation de Is
21-phosphat.-6a-fluoro-17,21-dihydroxy-1
6pm6thylprdgna-4,9(11)-diene43,20-dione ou d'un sel de aso compose pour Ia
pr6parationd'un medlcamentdostin6 a efr eutilse dans l'inhiblion de ranglo-
genese chez un animal a sang chaud. 60      4. Utillsation suivant la
revendication 3, dans laquelle Is composo est Is mel disodlque. 5.
Wilsatbon suivant is revendicatlon 1, dans laquelle R1O represente a-H ou
a-OH. 6. Ut0ilsstion ,suivant l'une qudlconque des revendlcatlons 1, 2 et
5, dons laquelie R13 representh OH. 7. Utillsation sulvant l'une qustoonque
des revendications 1. 2, 5 et 6, dans laquelle la liaison 4.5 eat une
Naison simple. 66      8. Utilbsaion suivant rune queloonque des
revendications 1, Z 5, 6 et 7, dans laqudlle R1i representes O. 9.
Utlisation sulvant l'une quelconque des revendicaions prlcidentes, avec
l'utllsation simultanea, combinee ou succosive d'h6parine ou d'un fragment
d'h6parine. 10. Procede de preparation d'un compose sulvant revendloations
1-8 dans Iequel R3 eat un group. -0- PO(011),, qul consists A transformier
le group. 21 -OH dans un compose correspondant dons lequdi R23 eat un
group. OH en un phosphate. 25    


