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United States Patent 4,284,720 discloses that 10-methyl steroids of the
andostane or pregnane series are converted to the corresponding 19 hydroxy steroids
20 by fermentation with a fungal culture of the genus Nigrospora.

19-Nor steroids have been chemically synthesized from 19-hydroxy steroids.

SUMMARY OF INVENTION

In general, the present invention provides a practical method for the fungal
25 oxidation of 6-substituted-A’-pregnanes of Formula I to form 19-nor-10B-carboxylic
acids of Formula II, followed a chemical decarboxylation step to produce 19-nor-6-
substituted-A®-pregnanes of Formula IIL.

A process for the production of a 19-nor-10B-carboxylic acid of Formula IT



0O HOO,iillIRLRB 0 R2 Formula Il  wherein: 5 R is
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is selected fromH, F, d, Br, and CH3- ; R3, is H,
or CH2=; 10 R4 is -CH2OH or -CH3, by fungal oxidation
of a 6-substituted-06-pregnane of For Mlal R4 O
u.lnllRR RS R3 0 R2 Formula | 15 -2 \\D 2004/ 065612

PCT/ | B2004/ 000107 wherein Rl is m t he
group consisting of H, H2 OCH3,
CH3CH(OR)O-; R is HOQ ' - “IIHRRD | s
selected fromH, F, is H or
CH2=; Ra

R

Formula II

wherein:

R; is selected from the group consisting of H, OH, R-C(0)O-, -CH,OCHj,
CH3;CH(OR)O-;

R is a C; — Cg alkyl group;

R; is selected from H, F, Cl, Br, and CHs- ;

R3, is H, or CH,=;

R4 is -CH,OH or -CHj,

by fungal oxidation of a 6-substituted-A6-pregnane of Formula I

R4

--ll|||”R1

Formula I
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conprising: 10 contacting a 6-substituted-06-pregnane

wWo@Rookoessut a | with a bioconversion culture coPCEHIB2OUH00107

10

15

20

25

30

a species of the genus N grospora capabl e of oxidizing
the 19 carbon of a 6-substituted-06-pregnane of
Fovhaieia I. DEFINITIONS 15 The definitions and
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spemdmmjonn and the clains. Al tenperatures are in
degrees Celsius. "r.p.m" refers to revolutions per
'h%llﬁt%cl Ct?@tkylg@ﬂlers to th| n-layer chronmat ographyh 20
e i quid chromat ography.
Eg% Sel?gt lglgo(ghﬁ quare i nch gage. "RO'
rqiﬁisqit&@mgerse OSNDSI s When sol vent m xtures are
used, the ratios of solvents used are vol une/vol une

(\BM}‘C.{ZEOW@TQH]E solubility of a solid in a solvent
fuse e the solid to the solvent is

vvelsgllsﬁt &\%? ﬁ%‘a@ﬁ?‘?r Hs DETAI LED DESCRI PTI ON OF THE

| NWBIFkfR: | n general, the invention relates to a

fungal oxidation of 6-substituted-06- 30 pregnanes of
Feontactng a 63ubyiit@0d-A6q6E6hae BEFémBRODWItE AMI&dnvdRdioR culture

nc'o'nta1n1r'§g5 a species of the genus Nigrospora capable of oxidizing the 19 carbon of a

6-substituted—A6—pregnane of Formula L.

DEFINITIONS

The definitions and explanations belov;/ are for the terms as used throughout
this entire document including both the specification and the claims.

All temperatures are in degrees Celsius.

“r.p.m.” refers to revolutions per minute.

“TLC” refers to thin-layer chromatography.

“HPLC” refers to high pressure liquid chromatography.

“psig” refers to pounds per square inch gage.

“RO” refers to reverse osmosis.

When solvent mixtures are used, the ratios of solvents used are
volume/volume (v/v).

When the solubility of a solid in a solvent is used the ratio of the solid to the

solvent is weight/volume (wt/v).

DETAILED DESCRIPTION OF THE INVENTION

In general, the invention relates to a fungal oxidation of 6-substituted-AS-

pregnanes of Formula I



R2 Formula | wherein 5 R is selected fromthe group
consisting of HH OH R C(OO, -CH20CH3, CH3CH OR) O ;
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d, Br, and CH3- ; R3, is H or CH2=; 10 R4 is -CH2OH
or -CH3, R5is -CHO -CH2OH or CH3, to pr oduce

19- nor - 100- car boxylic acids of Fornuld4ll. R4 O HOO
.. unnlR1 R3 0 R2 Formula Il 15 wher¥i R, Rl, R2,

R3, R4, are the sane as R, Rl, R2,,R3, F&—F@ Fornul a

is capable of [ Y carbon of
6- substi t ut ed-#% pranes o7 Fornula |. The
19-nor-10(3-9arboxy ic acids of Formula Il may be

subsequently recovered and chem cally decarboxyl at ed
to produce 19-nor-6-substitR4t ed- A6- pregnanes of

Formula I

wherein

R is selected from the group consisting of H, OH, R-C(0)O-, -CH,OCHj,
CH;CH(OR)O-;

R is a C; — Cg alkyl group;

R, is selected from H, F, Cl, Br, and CHs- ;

Rs, is H, or CHy=;

R4 is —-CH,;0H or —CHj,

Rs is ~-CHO, -CH,0H or CHs,

to produce 19-nor-10B-carboxylic acids of Formula II.
R4

HO IR

Ra

Formula I

wherein, R, Ry, Ry, R3, Ry, are the same as R, Ry, Ry, Rs, Ry, in Formula L.
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6- substi t ut ed- A6- pregnanes of Formula | with certain
strains of N grospora, particularly N grospora
sphaerica ATCC 12772, Nigrospora gorl enkoanum ATCC

e SRS R oR i n v 1
TR B PSSR A1) BB i 191r

C 0B ArtRRYNE SoidsTdFeFostn fadt t B prioSedued 6T Rhpl¢ 0ot beused to
group of non-ionic detergents including non-ionic

afeonineridivihen a pasicnler &lampatous Sungws 96 el seneyVigrasppra is capable
h J . I | |@ t t
b oF PicT e hela o Sh BB BE A st Formuta 1

tristyryl phenol ethoxyl ates, al cohol ethoxyl ates such

as octyl phenoxypol yet hoxyet hanol , et hoxyl at ed

mer captlhes 9-wadppaaiokpxy dcdsest, FopinokKl gy de pobsgaqumsly recovered
and reverse copolyners. Preferably, ethoxylatgd al kyl

ptagf ehemnicall sdeppybpwplared 4% prostueech-peoubshtiiada -pregnanes of
p hyl ene sorbitan esters, or
og#%ﬁg%gﬁbxypolyethoxyethanol are used as

surfactants. The non-ionic detergent coicentration

used may be fromabout 0.1 niL/L or 0.1 §/ L to about 4
m/L or 4 g/L, but typically about 1 nL/L

Typical Iy, glucose i The

concentration of

Ry

Formula ITI

wherein, R, Ry, Ry, R3, Ry, are the same as R, Ry, Ry, Rs, Ry, in Formula L.

We have found that contacting 6-substituted-A6—pregnanes of Formula I with
certain strains of Nigrospora, particularly Nigrospora sphaerica ATCC 12772,
Nigrospora gorlenkoanum ATCC 24718, and Nigrospora oryzae ATCC 42775
produced 19-nor-10B-carboxylic acids of Formula IL

In the process of the present invention the bioconversion medium contains a
surfactant and a high level of carbon source. The surfactant is selected from the group
of non-ionic detergents including non-ionic amides, nonionic esters such as
ethoxylated alkyl phenols and polyoxyethylene sorbitan esters, emulsifying waxes,
non-ionic ethoxylates, tristyrylphenol ethoxylates, alcohol ethoxylates such as
octylphenoxypolyethoxyethanol, ethoxylated mercaptans, capped ethoxylates, block

copolymers, and reverse copolymers. Preferably, ethoxylated alkyl phenols,
-5-
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conditions, 10 using any art-recogni zed procedure,

and the oxidative reaction perfornmed in situ. The
deelypexstinienecopuian esteigngfiretylRhegk YR sthqxypihgnol are used as
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about .72. hours referahly,about 48-60 hqgurs) at :
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bet ween about 3.0 and about 7.5, but preferably

b eegaativesbediprosediraisdisedbiuprepargiontiae theifargsh  @o&idgHon.

i um. which . 25 be th i i :
o etisHtieh, EBuraR (288wt rRa iRy Heg PR
ap@ebnIdRibA niaRior #HYuhdal Y9-osRIEABAIAry vegetative seed

culture (preferably about 3% to about 5% . After an
i ni ti alPrinmoy begetasivesead awdfuess aghioaubaterl fopa geviest ofmbout 24 to

hours _ (preferably about t o _about 24 hours o

o ebodiog B Rty 3PoHAR T ot 3 Fhorglf Sebieen about 20° and
m I3 4,0 [ ' I

VO BT2 refchifty BEE S5 ) Pard IR AN SE LS e bt
addeshdasy eegdtayivp sswdenedum dninacpiaod svithl aboutyQ.0@6% heaboms 0.25%

a single addition, a series of additions, 0

c At Rtgary weatative sged cpltwpedyt dxpically 8utt91%12‘7rﬁf<§?b&m 94 [v/vl,
taﬁﬁ%&b?ﬁgz&rlaa%e‘lf%’d%ff b T @abouk 72 BoRUGRNAH LiRfh 48-60

S
greater nore preferably greater t

0/Hours® ved teiipeeatine dEBveah houg Roaket atiduaB7 A(pgdferably about 28°). The
Bi oconversion -6 WO 2004/ 065612 PCT/] B2004/ 000107_ _of
strét of e seapadarysead Bedipgcan ba betwen apert Bd) 4 appyteyS, but

prp(%gféfaﬁafy l?gtweF&r e{%h% bland Lﬂ?out 7.0. The bioconversion medium, which can

be the same or similar to the secondary vegetative seed medium, is inoculated with
about 1% to about 10% [v/v] secondary vegetative seed culture (preferably about 3%
to about 5%). After an initial incubation period of about 12 to about 72 hours
(preferably about 16 to about 24 hours), steroid substrates of Formula I, preferably
micronized, are added to the bioconversion culture. Micronized steroid substrates of
Formula I can be added as a dry powder or an aqueous slurry, either as a single
addition, a series of additions, or a continual feed. It is preferred to use the
micronized steroid substrates of Formula I at a concentration greater than 1 g/L, more

preferably greater than 2 g/L, even more preferably greater than 4 g/L.. Bioconversion

-6~



all oned to proceed for between about 1 and about 9
days, but typically about 2 to about 6 days. The
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met hod such as HPLC, known to those skilled in the

art. A suitable HPLC nethod is provided in 5 exanple
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hegabdtt bqurrrm@kuHe‘s $1hwlmystalhmbdiaowapmybmbf thn water-miscible
TprcaIIy, the carboxylic acid is treated with a

2a®Pti ¢ anount of hydrochloric acid in aqueous
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dosi r o oL EEpmatal O ARGU LAk Bt ARah P ARl RVl H 0
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SRS T Rageats a8y BAPLoQbr vy nodi e e Generaly,
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Howeyver, the solvent and acid are not critical. Any solvent that will dissolve both the

carboxylic acid substrate and the acid catalyst is suitable. Preferred solvents include
pyridine, picoline, dimethyl sulfoxide (DMSO), hexmethyphosphoramide (HMPA),
Sulfolane, dimethyl formamide, dimethyl acetamide, N-methylpyrrolidone,
acetonitrile, acetone, methanol, ethanol, n-propanol, iso-propanol, or aqueous
mixtures thereof. Methanol is the most preferred solvent. Compounds of Formula I
are dissolved at a concentration of between about 10 mg/mL to about 500 mg/mL
(preferably about 100-300 mg/mL).
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suitable acid catalyst is an acid that has a pKa | ess
than 4.9. Such acids include hydrochloric acid,

hydr obrfoiitablecicil catalyst i ancacid that hayaaé{aallessaéén #9. Surlyacids
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trichl oroacetic acid. The 5 final concentration of the
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one of a nunber of art-recognized procedures t he
prieflé hped)- fresrrepide of Sorpl %ﬁ%g%nalpq tegayeresresy this reaction mixture

e r
G ABRRIAY OHEoP ORGSR e ARTIeAr& Bkl dhe giftred procedure is
f |c|rﬁtalhzaﬂien ay Ieoapplraﬁm@bnctanngﬁmartdm c&oKﬁg 0- A5(10)
i nternedi ate,_ foll owed béthe step i sonmerization
P
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compound Il by treatnent with acid of pKa | ess

t h:an ba effecied biesszring suDYEYY et roammpasturWRSHZﬁC) farrlothenrs. The

t: [ be] d th t Ki | [
PR T Biorgpediafis Sercicimripea e Enppging L By gtdnett avih an
]5 %ldoaf%ﬁ@a%ssltﬂa&ﬁmIagaesfcabéci sodwdl | est extent. The 20

l'owi'ng detailed exanpl es describe how to prepare
the vari ous conpounds and/BXAh@L ®Hrmt he var| ous

proces 0 be ¢ ed as

ent.i on an d.are
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Prtﬁ&?ébé@nﬁ&e%&hﬁ%dﬁ% r‘a&lc%rﬂﬂ ¥en‘f‘ﬁﬁz‘é§t@c§1vt%r1ts full @ Efent, The
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vafollangrdstaﬂe@axdnh;ﬂes cﬂnsamlmimvem epdre e vadoneemhpuungds and/or
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illustrative, and not limitations of the preceding disclosure in any way whatsoever.
Those skilled in the art will promptly recognize appropriate variations from the

procedures both as to reactants and as to reaction conditions and techniques.

EXAMPLE 1

Conversion of 4,6-pregnadien-6-methyl-170i-0l-3,20-dione to 19-nor-4,6-
pregnadien6-methyl-170-01-3,20-dione 10B-carboxylic acid is performed using a
submerged culture of Nigrospora sphaerica ATCC 12772, followed by
decarboxylation to 19-nor 4,6-pregnadien-6-methyl-17a-0l-3,20-dione.
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10(3-carboxylic acid is perfornmed using a subnerged
culture of Ni grospora sphaerica ATCC 12772, foll owed
by 30 decarboxyl ati on t(&) P@magy-Seed Stage

d - | -3,.20-di
500a) 0ABBED BRHRIEASUA PB LA Rty oy 24 awed.
Frt%@f@rﬂ{@ Bfta[%]cﬁﬁtb \ﬁ%xﬁ'@éeaa%a?% 1afds ]953&5’ Ohd iRRBALE LERCIGE72 hours.

12772 are awed rre t o’ 'pot at o- dextr ose- agar
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hexahydr at e silicone defoaner (SAG 4

misterilizationspRL 7 |0r7n§,a&¢ﬂbﬁtpdpw17 sqﬂltrmiiyd%}%s@éfa S&znqlq@ flasks,

B e R A R L e
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12772 is incubated for 48 hours at .28C, wusing

-c a1§ing @ dogifokedvénvinonmant inpchabatsbakes lsetlag 7€ ep.nat(2 'zamltal stroke).

r.p.m (2" orbital stroke). (B) Secondary-Seed Stage
One hundred mlliliter secondary-seed nmedium in a
siliconized 500 L 15 (g spRIn@gvsh@l &iddeask, is

i nocul ated using 0.2 nL of vegétative primary-seed

cul tur @nedluz%efi\lmﬁ}htcmcm@ry—md masdg)m, iBecdivdaizgd §Q@:hL

SRS Fa0  B50ublt Soglo LR AL Bt 5 e e
0@2% mp%yulatﬁ)&{ MeHH Sé&’on@ﬁﬁ@%@& me@ru%?cdﬂfams%lﬁef GP6f RO
defoamsr (SAG 471), "0.5 nL; "pre-sterilizatio pH
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hours at” 28C, using a - control|ed-environhent
i mcmdmdalrylﬂsesdlaicéluns ate sitrilZZed for. 30 rmnu(e2 at 02 li%twling an autoclave.

stroke). (C) Steroid Bioconversi
Nigrospora sphaer zca ATCC 12772 1s 1ncubated for about 52 hours at 28°C, using a

controlled-environment incubator-shaker set at 270 r.p.m. (2" orbital stroke).

(C) Steroid Bioconversion

One hundred milliliter steroid-bioconversion medium, in a siliconized 500 mL
stippled shake flask, is inoculated using 5 mL vegetative secondary-seed culture (5%
[v/v] inoculation rate). Steroid-bioconversion medium is essentially the same as the
secondary-seed medium, with the exception that octylphenoxy polyethoxy ethanol is
increased from 0.25 mL/L to 2 mL/L. At about 22 hours post-inoculation, 0.5 g
micronized 4,6-pregnadien-6-methyl-170-01-3,20-dione slurried in a minimal volume
of 0.2 % [v/v] octylphenoxy polyethoxy ethanol is added to the 100-mL fermentation.

Bioconversion cultures are assayed on a daily basis for 19-nor-4,6-pregnadien-

6-methyl-170-01-3,20-dione 10B-carboxylic acid using HPLC. One milliliter of
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medium in a siliconized 500 nL stippled shake fl ask,

w0 go0f06ssut at ed using 5 nlh vegetative secondar yPGEERR004/000107
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culture (5% [v/v] inoculation rate).
St er oi d- bi oconversion nediumis essentially the sane
agvholgebees iscxtrdetey withSombevgiroiraceiantitilet 1Kelle ﬁ@@ﬁpar@wdtfm the

o ke ARt el For e Biifihon' G gp s 7 I6mind 8 ana s

p%ﬁfradtnlgﬁé’c&@&ﬁtg Bn }ﬁlLQI So13nMoh@toAERr HPLC are as follows:

6- pregnadi en- 6- et hyl - 17a-ol - 3, 20-dione slurried I n
a SpectiavBhysios ichromategraith 2ttéd yith aplﬁcewequtehﬂmse(golumn (150x 4.6
polyethoxy et hanol is added to the 10
f SRR ERIBID oFPlumBtesRRSHRRTCS PO > drAbilg @é@SEa(%secra@%)ay@aoraﬁll%(O 25 %

d df re
%'hb%iﬁl%ﬁﬁ (%/4%%58% Iﬂéﬁra%ﬂg@car@‘gnut |%eteacct:1f) 287 nm run
Hitinfe = Qﬁ)ﬂnﬂiltlaé | Biot&ivetfior & 4/ p283a4die666dethyl- 17oc-ol 3 20 dlone to
PCT/ 1 B2004/ 000107 whol e beer is extracted with 3 nL
mdﬁmoaée&-pmguadletne6 -n@ghyl < 7ard-3sApdioat o-tatbaxyliveacid is complete
queous. ac?e‘t“ﬁ'ﬁl tri I e m xture by centrifugation (3,000
@aW%PXﬁR? and 5 p.L extract injected onto
an HPLC col um. Cbnditions for HPLC are as foll ows:
Spect ra- Physics chr ormt ogr aph f| tted W th a C18
rever se- phase clh__e‘ ) i

her on e THolebess abiaryash £&%f‘ v @firnif f?@%?&@lonwﬁsﬁrmd with

f |2‘5Wn’i@ﬁ1%thyle@ﬁe éhﬁhﬁgb{z‘ WliBstifkehe ph db@vnw%?c? td UM ThéXpent beer is re-

time = m nutes. Bioconversion of
4 eﬁtrmtagwaﬂ iaBothé-208tthl Imetidens! chByrRie- dhemieh iethylene chloride

i%ﬁgrg{;%pfﬁdﬁr&r e%g g:cgrrlltpgu T hl)r/néq é)eg ngcl)lggmog\ﬁ n§| cyneéentrated to
G285t LBy PRRRHRIY T30 &@a@ﬁ@%"ﬁélgtggrﬁ%&&%%&ﬁypna_op

The who romfive

f & 20edibas n@ﬂmaarbbﬁylﬁ%mw theh wttideteddmO SOLmIwiaket Ibgadjusting the
chI ori de by a%ustl ng the pH downward to 4. The spent
b @&k upveéard & 9 o Fpis gichaguegus fis @hﬁ%@ﬁh 20 lrmethanely prchihe pH is

r ecg{/ {69% w-ﬁul%rcf 1!0(:4h @%Ma{!lp?&ﬁlcg ﬁ{%{aﬂ?zea% §£po%§tﬁosh cﬁx t@e

&red by centri Fon an

antkteant.eThe ailidd ate&eccabﬁaldltfrcﬁﬂ thﬁaqbyoﬁ\éﬁﬁfy 3t ﬂll@lﬁtloﬂ- Reashed with
pr oduct, 19-nor -4, 6-pregnadi en- 6- et h¥ll -1 70-o0l -
3,1300kvstea, aml(dsleéé@ BURYH42ce afcarade grysteliag 1 @xor-4Srregnadien-6-

Tﬁlﬁeﬁhﬁ IRFlhaB e JORIATP %A 56 i et hanol . anc

the pH1.3 g crude 19-nor-4,6-pregnadien-6-methyl-17a-0l-3,20-dione 10B-

carboxylic acid is dissolved in 4 mL methanol, containing 0.1 mL 85% phosphoric
acid, and the reaction mixture is heated to 55°C. The reaction mixture is assayed on
an hourly basis for 19-nor 4,6-pregnadien-6-methyl-170-01-3,20-dione using HPLC.
Five microliters of the reaction mixture is diluted into 1 mL acetonitrile and 5 puL
injected onto an HPLC column. Conditions for HPLC are as described above.
Decarboxylation of 19-nor-4,6-pregnadien-6-methyl-170i-01-3,20-dione 10(3-
carboxylic acid to 19-nor 4,6-pregnadien-6-methyl-170i-01-3,20-dione is complete in
approximately 4 hours. The reaction mixture is cooled to -10°C and crystals are
filtered and washed with 1 mL -10°C methanol to yield 0.72 g of 99.4% pure 19-nor

4,6-pregnadien-6-methyl-17a-01-3,20-dione.
-10-
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filtration, washed with 15 nL water, and dried to
give 1.22 g of crude crystalline
1&EXVIPLER- pr egnadi en- 6- net hyl - 17a- ol - 3, 20- di one

16: vor Uonatrbiongr A hetidha yriyy 17 el 2Bt

c

B o SO DA Aoy i
I gatsrhérgsd BllwireloENigBosport gslldniombin ATOE 149481 followed by

m xture is assayed on an hourly basis for 19-nor
4 decasbaxgitriion 6o 1 -naed. hypregipdicott-wethyl-Hi erak3 d8idiepeHPL C.
Five mcroliters of the reaction mxture is diluted
into 1 nL acetonitrile and 5 tL injected onto an HPLC
col um ygdengic tbfifodstlestite iR EX AMPHBIC I 118 @bfaRérystalline
Decar boxyl ati on of
199rrmxr~445 ﬁregn@gama@mahwmmdhﬁl 20tHano 1 0B ca@boxfilicrasidlr® made.

car boxyl acid to 19

2 TBPEgHdds B GomERY fo 073 299, FoPriedderr 4 esgnasiag-6
[ F [g%ge ¥pé hours. The reaction mxture is
coé?gﬁgggN¥10 8 ‘crystals are filtered and washed
with 1 nmL -10C nethanol to yield 0.72 g of 99.4% pure
19-nor 4, 6- pregnadi en- 6- net hyl - 17a- 01- 3, 20-di one. -10
W 612 PCT/ 1 B2004/ 000107 EXAMPLE 2 Conver si on

{ 4.6

2 cfpng%i%g'é)g %gg?ﬂgg&@én-ﬁ%ﬂ%ﬁuﬁ? 3?00@8?{2 £ 19-nor-4,6-
1 ]

it byt S 0 da e s et

f @memdd byltige deNegrowent atkenATEC142 77 followed by decarboxylation

di en- 20-di one. Under the

c saProoR rede B B e 86 of or ude
crystalllne
19- nor -4, 6- pregnadi en- 6- net hyl - 17a- ol - 3, 20- di one
100- carmibey theconditionsadescrtmeden EXAMSPL R, é120a oficsudeheystalline
converted to 0,75 g of 99. 7% pure 19-nor L.
4,18 wégéfatﬁgm@-61@thaétlﬂwolr£%9 -giong 19@%@%@!0 aeigyppade.

%?rﬁgtge?]ig dlg tl%ﬁq onV?rEdltg P.? go?f_Qé),.% Pgrleolr?en(%r 61,6 pregnadien-6
1Qmﬂ@ﬂ_ﬂk@o1gn@gmmelen 6- met hyl - 17a- ol - 3, 20- di one
100-carboxylic acid is perforned using a
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15 subnerged culture of N grospora oryzae ATCC 42775,
foll owed by decarboxylation to 19-nor

wd 2@4p6gnadi en- 6- net hyl - 17a- 01- 3, 20- di one. UnP&T/IB2064/000107

10

15

condi tions described in EXAMPLE 1, 1.20 g of crude
crystalline

1¥agllaim;: 6- pr egnadi en- 6- et hyl - 17a- ol - 3, 20- di one
100-carpoxylic acid are nmade.. 20 This material, is

t Hen cdhPEIEsdOT e prasctiprygt tP-poy Hii-garaexyligacid of Formula IT
4, 6- pregnadi en-6- nethyl -17c -ol - 3, 20gdi one. -11 WO
2004/ 065612 PCT/ 1 B2004/ 000107 W d ai 1. A process

for the production of a 19-nor-100-car bgxis acid of
Formula Il R4 O HOO"''IIIIRL
5 wherein: Rl is ﬁglec S
of H OH R C(OO,

f
3 O:; Ris a Cl-

C8 al kyl group; 10 R2 Y¢ s¢ } R3CI, Br,
and CH3- ; R3, is H X OH or - CH3,
by fungal oxidatje 1 = - pregnane of
Formula | R4 (

R

Formula I1

wherein:

R; is selected from the group consisting of H, OH, R-C(0)O-, -CH,OCHs,
CH3CH(OR)O-;

R is a C; — Cg alkyl group;

R; is selected from H, F, CI, Br, and CHs- ;

Rs, is H, or CH,=;

R4 is -CH,OH or -CH3,

by fungal oxidation of a 6-substituted-A6-pregnane of Formula I
R4

--|||||||R1

Formula I

wherein

-12 -



0 R2 15 Formula I wherein -12 WO 2004/ 065612
PCT/ 1 B2004/ 000107 R is selected fromthe group

we@omgiosising of H OH R C(O O, -CH2OCH3, CH3EH/MRP&/00107
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RisaCI - C8 alkyl group; R2is selectedfromH F,
Br, and CH3- ; 5 R3, is H or CH2= R4|s-CH2(}I
orﬂl-les@ect%frp@ theogioup canpsistg of HodE, Re649)G-s i Gig.0CHs,

6-substitut ed- 06- pregnane of Fornula |
V\n%@(lbdi%cohver sion nmedium 10 containing a species
ofR {shecgeaysikl pora capabl e of oxidizing the 19
carbon of a gq%gg%tltut ed- A6- preghane of Formula I.

2R2AS mlcﬁ&@tﬁom&&,d?,ﬁil,r@r awd €Hai m 1 wherein the species
_Nigrospora is selected from N grospora

s;ﬁ?a ﬁ? 12772, Nigrospora gorlenkoanum ATCC 15

Zmllgvcﬁgng\g;rgmgpora oryzae ATCC 42775. 3. A process
according to claim2 wherein the species of genus

NiRprio sEBIh -CHONiogFkpor a sphaeri ca ATCC 12772. 20 4.
rocess according to claim2 wherein the species of
g@ﬁ rospora is N grospora gorl enkoanum ATCC

Z%Brlt_%ctn{g 3 6\ sBBERSE A@gﬁ:%; ndhd8F Ftrfol A mt@a%%f)ﬂe?sﬂ)gﬁﬁegium

speci es of genus N gr rais | grospora oryzae
42651715inir%a S‘pecks pf the @ssusa¥gosspongcapable lodbxidizinghe €0 kafBon of a
is - process according to claim1l wherein R5

i & “@%ﬁd‘Aéﬁe@an%%F@é’@é% -according to claim1
wherein R5 is CH3.

2. A process according to claim 1 wherein the species of the genus Nigrospora is
selected from Nigrospora sphaerica ATCC 12772, Nigrospora gorlenkoanum ATCC
24718, and Nigrospora oryzae ATCC 42775.

3. A process according to claim 2 wherein the species of genus Nigrospora is

Nigrospora sphaerica ATCC12772.

4. A process according to claim 2 wherein the species of genus Nigrospora is

Nigrospora gorlenkoanum ATCC 24718.

5. A process according to claim 2 wherein the species of genus Nigrospora is

Nigrospora oryzae ATTC 42775.

6. A process according to claim 1 wherein Rs is -CHO.

7. A process according to claim 1 wherein Rs is -CH,OH.

8. A process according to claim 1 wherein Rs is CHa.

9. A process according to claim 1 further comprising the decarboxylation of a

compound Formula II to form a 19-nor—6-Substituted-A6—pregnane of Formula IIT.

-13-



9. A process according to claim1l further conprising
t he decarboxyl ation of a conpound Formula Il to form

W@ 2@9/065812 6- Subst i t ut ed- b6- pregnane of For nul aP¢T/iB2004/000107

10

15

-13 WD 2004/ 065612 PCT/1B2004/ 000107 R4 0 'nnllRl R3
o R Formula Il wherein 5 RL is selected fromthe
group consisting of H OH R C(OO, -dM0CHS,
CH3CH(OR)O; Ris a Cl- C8 alkyl group; R2 is selected
fromH F, d, Br, and CH3- ; R3, [s H #F
R4 is -CH2OH or -CH3, R5 is -CHOQ
conprising the step of treatipg UK

met hanol . -14

Ry

Formula III
wherein
R; is selected from the group consisting of H, OH, R-C(0)O-, -CH,OCHj,
CH3;CH(OR)O-;
R is a C; — Cg alkyl group;
R, is selected from H, F, Cl, Br, and CHs- ;
R;, is H, or CHy=;
R4 is -CH;OH or —CHj,
Rs5is -CHO, -CH,OH or CHj3,
comprising the step of treating the compound of Formula II with an acid of pKa less

than 4.9 in a suitable solvent.

10. A process according to claim 6 in which the acid of pKa less than 4.9 is

hydrochloric acid and the suitable solvent is methanol.
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