it - 1,1. 08, 983,

anesul phonyh)xy - 5 20 - di 0Xo0 - 3,_ 5 . se ; A.- nor pregnan -=-3 - 0iC
~acid. Awer. . _ ST ¢ tallizati~on from. acet9e/(petro| eum
. _'-e....her) |_t had a PN R :"ON - 1530G C [Z b?5 = +

% i 2 Mk, RE0 10 150 i of
. SeAfi U trapserred |nto
: I acﬁkh"éva%&? ggh f%?yness
yr&| d . SCP Ckl }5
Syl ph- 68-". -:d s u |
p ho n . - 2-J1-0io0 ;
di uma. -consrstln 520' ejj tUANINt tic digest of Iacalbun1n
hﬁF ex at acceptgnee :—C2 A3,3 _;2€H¥ﬁﬂé g@é%gﬁhd 60 g of technical'
dmwomswoum/es. e-wthtap vvat er and - | -, .adjusted to a

: g?bcﬁﬁggqqag this sterlllsed nedlun1mere
‘gl Cg us..stxain (A T.C. C 6227b) and i ncubat ed
ﬁgﬁ? g%ﬁ’c'm erivatiyes: o - aie. of aer-~ation
_aSwrssCompm637 :

eclar ?E?@ to- the method

gstat 36, 504. 6 g of
X ei:d&c!)\demkrati'iv_és7 acetbdne were

pH of 4.3-4.5 was ' prepesmsy

i nocul at ed V\Ath- 70
for % &U'f
A e

and -Stl.l‘l"l

17(5 - aCepetIlhepresenﬂﬁﬂﬂﬁﬁﬁs&foﬁﬁﬁed with 3,5~

.addedto,,tmnweleﬂ,ﬁmmﬁtr‘af rir [ gytegpidpderi
'vention prg cq;ppounﬁq q{ﬁlge_g AL r

ster0| d-inthe culture wa

condltlons of te nperat Lf’l\e ang:

‘period, after which-: thg,’b er

was then 20 R

;SUSpenS|on of the
cubat ed under the same
addi ti-onal 24 hour 20
e extracted. The nycelium
fshed' tmﬁce : each
€ X ; qual vol une
to the W]iyxeﬁbl wpmenﬁmdxydmgéh _ogdrttmn lower- a&kylﬂnoar vol ui I e of
met!fly| erever-alkanoyithio group in the 16k o 7-pe .. y exegffiesd bydwg=t he YOI une of the
nycel|uﬁympmpé)ﬁfﬁF@ﬁégm5W§_f_;[ , ene chloride extracts
i ncl udi ng sol vent were the oegr.gtiltrate. The m xed 25
extracts and "be iItrate__ = . ext ced-suagessively with 2 portions
of nethylene 25x -2 ghl or- |de Q. pgstion being hal f the
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nmet hyl ne ,chloride., extract S were - t hen washed W t 2 .
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In the next stage, the so-formed 11 - “(esterified hydroxy) androst {or pregn)-
4 - en - 3 - one of formula III is subjected to oxidative ring-opéning of the A-ring te
yield the corresponding 11 - (ésterified hydroxy) - 'S - 0xo - 3,5 - seco- A - norandros-
tan -3 - oic acid or 11 - (esterified -hydroxy) - 5 - oxo -3, 5 - seco - A - norpregnati=
40 3 - oic acid of formula I. The oxidative ring-opening of the A-ring of an 11-(esteri- 40
fied Hydroxy) - androst (or pregn) - 4 - en - 3 - one of formula III is effected by ’
ozonolysis. The ozonolysis is suitably carried out in an organic solvent; for example,
acetic acid, ethyl acetate, methanol, chloroform or methylene chloride or a mrixture of
two or more of such solvents such as (ethyl acetate)/(acetic acid) or- (ethyl acetate)/ -
45 (mcfthylem: chloride). Moreover, the ozonolysis is advantageously conducted at below 45
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“carbon atoms (eg acetlcﬂil <§ felaciQ) nbeﬁioiétddﬂephosphonc s l eft
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Also,; protection for the 16« - hydroxy, 17 - hydroxy. or 21~ hydroxy
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v 21 - (lower alkyD iorthoethers. A suitable ether protecting group i8,
-the tetrahydropyranyl ether group. In compounds hich contain the di-
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(0520 s(r_nethylenedmxy) derivatives actually convert; the ketone to a mon-
tive. derivative. "When both:a 16 - hydroxy and 17a-hydroxy group are present, 40
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cycloalkyl (lower: alkyl) ketones (such-as cyclopentyl:p. propyl ketone, cyclo-
one), dicycloalkyl ketones (such-as dicyclopenty! ketones, dicyclo-
lopentyl cyclohexyl ‘ketone); cycloalky 5 mon0cyc11c aromatic




30 was concentrated to dryness in vacuo, the residue taken-up in 1
litre of ether, and the 30 resulting solution extracted 10 tines
with 50 nm . portions of -2—N——agueous_sodi um carbonate The

Fa
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specific- aII indicated ‘to-the co rar g .
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erein .to mean alk. Xy gtoups and alkanones respecnvely wh1c‘l’1wceronta:n nffinﬁﬁ ?ﬂ’:g 35
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It will be appreciated that in the formulae given in this description and

accom panyl ng cI ains the dots denote carbon atoms or CH CH2 or

CH_, . : :
— _ , yel-eretes=peTTIgTsarrsried by hyd
) ”atonp_.such valenC|es onIy belng shown to indi- cate Kydyogg%egtons

_'._fl guration is of significance, and then as unterm nated 5

s 'i "broken |ines. Val enci es shown as ' ' i
=9 ’ _ solid lines denote j8 -
-ggh'* ; rgﬂ'gg angpt ngfe 5 1,103,983 shown as broken |ines déno{e a -
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3 ek s Chlofoqr ! X 6 : ORI .
A of"%gh le Bsteiiiosy as,b(yd. - -F'thaJré en atomor a
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s thébite id e, ! a
_mrepresesublsnaaorgﬂ. janid; L Iﬂ}e”%g 1o - gdroxy group and D
% '0]0) sul onyloxy 5,2 ;.":: :
o

edium comsisting of: zo_'" '}?.éf.._-El')AMINié ryimatic digest.of lactalbumin, 3 g 10 ; R
I a) - ofcor 0 gof techmcal dextro;ehdﬂutec%ttm_ _' ]\gﬁ water and Whi h~§r~~~~or )
- tres of this steri :gcﬁ:m were i N I C
< epr ese‘ﬁ?@teédmtg gﬁgﬁﬁp &E mhcadroxyszgmum ingpardforesent s a hydro-
; ﬁb@ﬁﬁxﬁgra atd- e fation aldlsgdn pugt hat, ghe (oK H’“R‘% t ogt her
. T

/ ew eseoﬁs-"'am—pmmniobmu ‘hour:: per htre 4o~ the o .
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abated:: under the same’ condmons of temperature and aeration for an: -additional 24 hour
od, . after which the beer and mycelium were extracted. mycelium: was then 20
.. filtéred; washed. twice, each time ‘with 2 volume of -acetor oximatély equal in
- volumie: to -the mycelium, and extracted :twice, each time with: luthe .of methylene
. "chloride approxxmately equal to the volume of the mycelium. : gcetone-and methyl-
"~ .ene’chloride extracts including solvent were then added to the beer filtrate. The mixed
25 . .extracts and beer filtrate were then extracted successively with 2 portions of methylene 25
TS 'hlorrde each portion’ being half the volume of the mixed extracts and beef. filtrate, and
t_h_- 2. portmns of .methylene chloride, each- portlon bemg oné- quarter of the
] of the: mixed  extracts and  beer ﬁltral:e The .combined
chloride. - extracts  were - then washed - . portions
per cent. aqueous solution of sodium bicarbonate, each portlon__bemg .one tenth 30
‘the volume-of the combined methylene chloride extracts. The; methylene chloride A
C ts were. then ‘dried with ca-3—5:g of anhydrous sodium - sulphate per litre of sol-
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35 . "evap from the filtrate. The resulting crystals were dried.: shed five times, 35"
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tallized from ether;-giving 17« - acetoxy - 11x - hydroxy - prog me; 17a - acetoxy-
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40 - dure of the first paragraph of Example 40
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s - 17 - Acetoxy 5 20 dxoxo lla methanesulphonyloxy
- . pregnan - 3 - oic acid was: eonverted intg its sodium- salt accerd:
ﬁnal paragraph of Example 1

0 -

5 . seco - A - nor- &
S 1o the procedure of
jthe T

EXAMPLF 3 .y :
s % 21.~ Adetoxy = e - hydroxy 20,20 - ethylenedmxy ‘prégn - 4 -en- 3 - one
50 = Was.. prepared by m1crob1010g1cal treatment of 21 - scetoxy =+20;20 = . ethylenedioxy- 50

pregn - 4 -en - 3 - one according to the: proceduteé of the firs aragraph of Example
2. 21 - Acetoxy - 1l - meﬂlanesulphonyloxy 20,20 - ethylenedioxy
3 - one was prepared by treatment of 21 > -acetoxy - 11e - hye
dioxy  pregn:~4:- en:~ 3 ~.one: with. methanesulphonyl chlorl_

- pregn.- 4 - en-
- 20,20 - ethylene-
—ordmg to the pro- ’

%5 cedure of the first paragraph of Example 1.- 55
¢ -i21 - -Acetoxy. - Yl - methanesulphonyloxy 20 20 eth il _oxy "5: = 0x0 - 3;5-
T .§6¢0 = A, +forpregnan -3 - oic. dcid: WS prepared by ozonol 21°-acetoxy - 1la-
T ;methanesulphonylozy .20,20: - ethiylenedioxy -~ pregn +.4 - o e'accordmg t0
-7+ the procedure of the second paragraph of Example 1.- ' RN
421 - Acet‘oxy = Algx methanesrﬂphorryloxy ~20,20: lioxy - 5 "0X0 - 80

seco-+:A =-horpregnan:« 3 = vic:acid.was converted-int

5 -soditum: sah: accordmg
to the procedure of the final paragraph of Example 1. R
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' t hose co nds cont ai ni
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gr70up21g_ ketal s and e T e ndée %ni‘@gwyktpnégmvfpf%ﬁ%?‘p 97 i
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35 3) D, 17 Ha D\ Motanemidbbasfony {10k THARAYY - rcgesinone 35 Separch, s
drostan - 3°- oi Maadydory . 17 - methyl progesterone by treatment of the latcer Witk selfoeD
Cﬁ '?'RKrE% - sulphonyl chioride according to the procedure of the fifba peiptaplAGERamble 1

s Jlethavestiphonsioxy - 17:.- mechyl - 5,20 - diou - 35 + seco - A - gor-
for F. Hof fmann-La Rqgégtan& ¥ eic. acid was prep ﬁ%d%,l _._lm phenyiay o Ao~ e
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copies may be obtai neifin paragraph of Example 1. |
f ~~~~~~~~~~~~ . 25 A SOIIIﬁOnOfG g Of lluszoﬁ - diacetoxy - pregn'_. 4:._ en_ 3 _ me'_-in 100 ml Of 25 .

methylene chloride and 50 ml of ethyl acetate was ozonized: t1—70°C. After methyl-

ené. chloride had been' removed: by distillation: in vacuo, the: residual . solution was
-+ diluted to 100 mI with ethyl acetate. 5 ml of 30 per cent hydrogen peroxide was added
to-this -and ‘the mixture was’ left overnight at room temperature, The reaction mixture S
30 - was concentrated to diyness in vacuo, the residue. taken up in 1-litre of ether, and the 30 .
 resulting solution extracted 10 times with 50 ml portions of 2'- N - aqueous sodium Co

chloric acid. The precipitated product was separated by 'ﬁltrﬁti_gih’ and crystallized to
L give 112,208 - diacetoxy - 5 - 0%X0 - 3,5 - seco - A ~'norprégnan - 3 -~ oic acid. o
35 A methanolic,goluti'on of 5 g of 110,208 - diacetoxy < 5.~ oxo - 3,5 - seco - A- '35

Dorpregnan - 3 - oic acid- was treated with 0.5 mol ‘equivalents of sodium carbonate
and evaporated to dryness i vaco 10 yield the sodium salt of 11,208 - diacetoxy-
5-6xo-'3,5-seco-A-_norpregnan-3-oicacid.'" DU -

40 172,20;20,21 - bis(methylenedioxy) - 11« - methanesulphonyloxy - .pregn - 4- [
en - 3 - one was prepared by treatment:of 17,20;20,21 - bis(methylenedioxy) - 11~
o hydroxy - pregn - 4 - en - 3 - one with methanesulphonyl chloride according to the’
) procedure of the first paragraph of Example 1. - ’ S C
S - 1704,20;20,21 - ‘bis(miethylenedioxy) - 11« - methanesulphonylozy - 5 - 0%0 - 3,5- :
- 45 seco - A - norpregnan - 3 - oic acid was prepared by ozonolysis of 17220;20,21 - bis 45
: (methylenedioxy) - 11¢ - methanesulphonyloxy -pregn.-4 -en - 3 - one according to
the procedure of the second paragraph of Example 1. e
- 170,20320,21 - Bis(miethylenedioxy) - 1le - methanesulphonylozy - § - oxo.- 3,5~

seco - A - norpregnan - 3 - oic acid was converted into its sodium salt according to the .
50 procedureoft’heﬁnalparagraphéf_l!xgmpl_e_l. R R 50

R i EXAMPLE 8 S L
- . 118 - Formyloxy - 5,17 - dioxo - 3,5 -“seco -~ A - norandrostan. - 3 - oic
acid was _ prepared  from 118 - formyloxy - androst. - 4 - ene = 3,17 - ‘dione
by ozonolysis according ‘to theé procedure of the first -paragraph of Example 1.
55 - The product thus obtained melted at 2209—221°C; fe] p =+ 1070 (in dioxan). 118+ 55
Formyloxy - 5,17 - dioxo - 3,5 - seco - A - norandrostan - 3'- oic acid was converted: .
into its sodium salt. e ST s
It will be appreciated that when' compounds of the pregnane series are referred
to'in this specification these compounds are ‘of the 178 - pregnane series unless specific-
60 allyindicated-totheoontrary. ; I 60



It will be appreciated that in the formulae given in this description and
accom panying clains the dots denote carbon atons or CH, CH[err]
or CH err] groups, the residual val enci es being satisfied by
hydrogen atoms; such®val encies only bei shown to indi- cate hydrogen

at ons when conflduratlon s of si gnlfl,tﬁé:g& and the..as unterm nated an 5

solid er broken Ti V18 Ta® BOWD taRmulse? beQA RS I -
€OTf | gura\ron & Eﬁgggs dots denote cargﬁéiﬁnsaﬁg & Qﬁgkgd 13”] -

configuration. valeIdth bdmgsausﬁ;plbgwmgem oaﬂgmthawnlem ybemgshownt ogdlUps are
enl arged splely % :ﬁ%‘g?%%%} ow;ym is Oflimﬁgﬁg,ﬁaﬂ guramn ar;?qu | 5
1) Conpounds Ofsh es 'd om %f dots: répresenting angular methyl

e Bnl eaaﬁﬁEﬂisSnsaf amyogen or ﬁa | ogen at om of a
I ovver al kyl, | owerWHAZIWE CLAIM IS: — or lower - al kanoylthio group i n
the 6- or 7- p05|tl’énQ‘E@“P‘Eﬁf@%éﬁ‘ﬁ%‘f%ﬂ‘“’ésterlf|ed hydr oxy group

and D represents a grouping of the for [err]
in which Rerr] represents a hyd)&oxy or, Ieglfled hydr oxy group, R err]
repr esentsma hyqlr 0- = V\j/ ) 10"

07 N\A
X
wherein X represents a hydrogen or halogen atom or a lower-alkyl, lower - alkylthio

or lower - alkanoylthio group in the 6- or 7-position, LO represents an esterified
hydroxy group and D nepresem:s a grouping of the formula

) . 0
® P g Jj ' R:: J S——r
/N33 7N wnR30 T/ Nuwp30
) ! » or .7 _ ]|
" (T2} (m) o (Ie)
15 in which R! represents a hydroxy or esterified hydroxy group, R? represents a hydro- 15

gen atom or a lower - alkyl group or R' and R® together represent an oxo, lower -
alkylenedioxy or 178 - hydroxy - 17« - (lower alkanoic acid)lactone group, R® repre-
sents a hydrogen atom or a lower - alkyl, hydroxy or esterified
hydroxy group, R* represents a hydrogen . or halogen atom or
20 a lower - alkyl, hydroxy. or esterified hydroxy group, R® represents a hydrogen or halo- 20
gen atorn, OR® represents a hydroxy or esterified hydroxy group and R*® represents a
hydrogen or fluorine atom or a lower - alkyl, hydroxy or esterified hydroxy group as
well as 20 - ketals of those compounds comtaining grouping Ib,
16,17« - ketals and acetals of those compounds containing grouping Ib or Ic in
25 which R* and R* each represent a hydroxy group, 17;20;20,21 - bis(methylenedioxy) 25
derivatives of those compounds containing grouping Ic in which R* and OR® each
represent a hydroxy group, 172,21 - ‘ketals and acetals.of those compounds containing
grouping Ic in which R* and OR® each represent a hydroxy group and compounds in
which any 20-keto group is reduced to a 20 - hydroxy group or in which said 20 -
30 hydroxy group is esterified, and salts of same. 30
2) Compounds as formulated in claim 1, wherem the esterified hydroxy group
LO has the e-configuration, - .
3) 5,20 - Dioxo - 1la - hydroxy - A - nor -
which is estenﬁed with 2 sulphonic acid. '
35 4y 5,20 - Diozo - 11« - mesyloxy - A - nor'- 3,5 seco - pregnan - 3 - oic acid. 35
5 517 - onxo - 118 - formyloxy - 3,5 - seco - A norandrostan - 3 - oic acid.

Ww. D. WHITAKER, ;

Patent Agent; -

for F. Hoffmann-La Roche & Co. -
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