843, 211 3 [err] inthe Dring and
introducing in a 90 - halogeno - 11 - hydroxy conpound 65 the

17a- hydr oxyl
9lerr] - haloge'o- tures of known 17[err] hydroxylatlng n1cro-- 11 - keto
forn1organ|sns i T Ihe canpaun $

1- dehydrocorti sone and 5 Wth Ebé@r‘d ‘Hoﬂh Arexy 'ivrou

1- dehydrocortisol and their 21- esEAﬂ‘EMI‘VmSPE ;éA) &n be
i ntroduced. into been
21-nethyl group in k
action purely cheni
si ngly unsat ur at ed/s@k
(cortisone, hydrodof¥
their 21-esters,
unsaturation in rdesty
can be introduced a xix

d 10‘»‘!&“‘2&"‘ %‘t‘ﬁ’ﬁ ”fﬁ’ﬁ’r’& ‘fg

TApplicatiop m p e

t”ﬁlé:gtmflﬁlé e rb 'é rca a n! =rin
Fft ates of me ca on ov. .$9 g9

}oﬂAPp smade Ume eso r]) ?dn 3] UQ?S as

g\ s UNo: 22394 I-ﬁ*?eans of a culture of unds
ol

cheni cal neans, as by br e"pgrr, fm c opgoygtsgsone
in the treat- by dehydrobrom natio ,CE n ,tgé:gg lofAmerTEIbh Jda! zorh;gyrratm d
arthritis. In addition, 15 the st fcbtﬂgmf;&w Redess ofAnAdah fheM, PE£Y- the

undesirabl e side reactions of the jghfRufn meRieuiedbtdisser ARudlor Jda@10®s5RI €

i ntroduced hornones appear in onlApiRatiéh RbdeinSinel Sdag ofAneri&Gn FebL 1) 1955ng A by
dehydr ohal ogenati on of the on. useAppﬂcadoheaadaervw;mammumﬂmerw*onm 3, Ih@55.

2, 4-di bronp conpound. Application made vt Wnited Stapes off Antetigor Febi 18! 955%act i ons
is still further It is also possi bipplicathismededr YnitedStdtes ofAmaritaon Mapdul?&d by t he
fact that nuch | ower dosages 20 oApplicatgh aradsdmighited Statés of Amerigarpn Mgy 4.dA55q| ready
of the new conpounds can be enpl oyAppication @indadn Ynited-Stases af Artedes op Jusghd Prd:
compound by conpared with the corGoepleebpdsifsegion Publfished: fyg. 4 I¥8- purel y cheni cal
means. This can be accom saturated, known -ctompoumds: Both the plished

found b cI n cal 2 an 70 t'he '
ERE TN Yo :axtr AE% Si OL? ?%’21]
G | 30 p‘?‘&f"éﬁ”i’iﬁ"“&dﬁ‘{ﬁw e s’t"ﬁg‘ '5’8 és’p i ng

by substituting aﬂndb‘ﬁ)‘ge&ﬁftﬁd:gf-l.mssed 2(3}, U2 Ud@deaz sBdt B2hE3 134 0F sClanDeX ) aHEs7) ; and

in tion at the 2-position of cor8i(HeB&(Binb: Ny8eQ: 2} B2(BY:datdhiR &
rheumat oi d art hri tfh@rfaBond? Cladéificationd-LA6IRACFAd t heir esters. The oxygenated

greatly reduced by the use of the new cgggpimtspgaﬂ@ﬁéﬁferabl y an ester
group which pounds as conpared with th es te- is ultimately repl aced

by a 2-hydroxyl. The quired with cortisone "H&™H P?f’cortlsone

2- hydr oxy- 3- ket o- 4- pregwa,nmmnmrmxmxhnospa (Ev;en-vm tTo auhe: inven-
the new com attained tos def by {47 h tiofy, ey ‘ ?)w‘ﬂl‘]c t°r e
the conconitant use 3 ’of "@éméﬁhydfbgféﬁﬁv A A ;egnanc
codei ne or other angl g&&l mntdsuas&e oBfAn&n&’ayddSO latoﬂtnrﬁk&bnvbd’aﬁnal.-t@ﬁﬁihchttaﬂe

to produce of pain, \hhebyed\slarsuhhmwab dori ehichhwe e CHy egroups, attpghed; 39 rthes d @g@ﬂ,l%ﬁ

3 - keto - 1,4 - pr egrp@'the g:ﬂfogﬁgéy wh1 Eisg}tﬁgdg g tﬁﬁ R%% %aer{’l@{rfﬁlggﬁv%nﬁona‘;
conpound. formed, to be particularly descritd @' QY del 1&ﬁﬁr9ing
route for form ng tioe bg- ~the_ foll dwisg s:laemm +her apeut i calThy pac@pal/amqlmtendesf rBvaennon

ket o- 1, 4- pr egnadi ene st Ve gtcoidgand in o8 4 °rd i
by mouth in ing with ﬁlﬁm& ﬁdmnes i;)vcrs Edegwdroc rlson nd 1ts -eeieé 1}@;54

containing a full dai Ihyveloé faund! tﬂ@ﬂ&eraﬁm@ﬂ}fﬁshfﬁbﬂ@“ - orl I-Siﬁﬁ&oa nes and
dosage, for exanpl el550'hw§ can gff bey regerdednay| deriyapiys (of egce uwﬁ@qraed %‘gf dr kFlogeno-

first the 1,2- ti pI eﬂlﬁ“ gﬁgeﬁ%ﬁlng ogx'ﬁe orm" Eobsa@ 4 1§£ ?c
starting conmpound, af téi mﬂféﬂ pidgnane Gerie® awh hpa&itss Odrindla (0B HigIB6. fobhlilaC B
the oxido ring’is Orpemlecfo pengic taonvﬁyomm vqssuing @adou'eiar F4ger7 cpreteais nling eprel oehydro-

nore of the saturat@d beed r fRosttion, (zéggedf: undy 5 coroseh aj,%zﬂl'eft?fgr_,gg bfrprsena,
such as starch, sugar 9 ﬂ,@% G hyddonyl & D o' RDRRRY, o C&hpoefd? beikkNARable

B

35

50

55

or clays. They may, heweiicE bxygeal fiem i izl 1164 osxilidnebhainag?&_dxaa{; oraq;;ebaing Oldebydrdctie-
be admi nistered in suistkydiog! cage Toxyl gro dF°§§< ‘he ur at ed
conpound is hal o- V&n aﬁd’”‘“‘mg% f’ﬁ; Chd Qﬁ;fgyﬁ“%r ;!ls(g"f’mﬁs |
4-position and!then dgh bﬁ@ apa.ﬁdgﬁae&ﬂﬂd bintha iertion BhdS inNAE bk | o treat-

bl

genated to formthe 1compa eoc Ise cipracterised by the Pyt i;fdgxpedjﬁegqnt _haylg(mmpdneds,

adni ni st er ed 110 |1ropsiy gc etail; herefhglow gprioys
f orm by subcut aneo %um s ﬁod‘%ﬁ 3@ mgc WBc QHest “BEragehite 2

tion, or in the form. abdve Shipositi ﬂl’phﬁﬁ!acdlltkal mmtldmmmngmurddumnbsxsbnwc&g-
the 1,4- solvéd or sqmmhaeufatty or waxy 50 pregnadi ene conpound.
vehi cle which nelts at approxi mately body The invention contenplates al so
the pre- tenperature. They, as well as their 9[err]- 115 paration of
certain esters.of the conpounds hal ogeno derivatives, can also be adm nis-
of the fornul aé.of Figs. 2 to 5 which have tered topically in the form of
an oi nt nent beer—fount—t-e—i-réreasethe duratfon -of ..ok ct.eam dissolved in

60

an unguent or cream 55 act|V|ty of the corrpounds V\/nereby | ess f_re- base

o " o



chem cal procedures at any suitable stage are corticosterone and
11- dehydrocorti co- 125 I n the manuf acture of the conpounds of sterone.

Figs. 2 to 5 at whkeh—an—tiferri—or TI[err[-hydroxyl .. -—Fhe-various
conversions bri efly referred to group is present, resulting in both Py
i nstances above wi || _nowgbe explained in greater detail. 4 74 S

843,211 A. Introduction of a [err]-double bond with prolong the duratio
of activity of the thera- a culture of a dehydrosqgﬁlti ng m cro- peut iC
conmpounds. organi sm’ Wt h the—tse

dehydrogenating m cro- Yéun#oseand fateadion] Elemﬁ-kt&m babremwmpang F%grhsnéemm

can convert, for exanpl p;cgndne & _anfunsairitainpregnans rlet veniently
pregnene - 17a, 21 - diof® 9""8“1&‘“‘2’0“ it‘g)‘rts X ’ﬂg ﬁ'ﬁ Eﬁl Bk efml reagents. s
dehydr ogenat i on of pr;g:tyﬁg&agd g‘é&m RE ,,Ef, rrpommda Benbfcreaktios, bowrenical
al ready possessing a oRGHga mmﬂ? rhl mh qfiginy flescribed are broadly

3,11,20 - trione attac hedndyc(a)atheé,?- 1°df°n4s % bﬂm th(l:f tf;ep;%“i,‘e’f“fr‘;n‘s’f
dehydrocortisone); 4 - $“ 2) J"fﬁ{ir ‘jf:, s éﬁ@&é 63 thd1@resent process
operations of 17a, 2}p- 9 0& yd;r ommhtes tbem& c’f(tulnmslcddthydmgenat-

( s ro-
reduction, and ester hy:dreodr St wheJcbyotber tlbse;!@Ichalralt(en’dstlnlm‘_zf0 o gg’fﬁ‘f K

1,4- can be aconpli shed teppic BEIeEEner Antepdycr intthr B o smu,taneous degrada-

11[ERR], 174,21 - triol - ugdso&ethgmmgd & PR Nfidr ofﬁelm%atchﬂng Gkeleton, such
ferment- (1 - dehydﬂ@Cﬁfoﬂdc&le;o cify @Qeene douhle7[arnh} splitting offgof théeide chain at the
starting steroid wit hbovd tachoe °f dileqh-rmg I9f 2 gﬂg’"‘{ R PREpER éi’gg;s%z ?;?“gp};ﬁ:
Corrpound medi um cont a chggewgh’ giggl il &b of' }rﬂ:nyﬁngf ester groups, usually at
pregnadi ene - 17a, 21 - di‘?,'mc ganarmrtgaﬁﬁo‘aﬁ&d deas Zi@bsitivhs, tah® wath ndfferent

3,20 - dione and 1, 4&0- tl;yrlagpadmxemfaa smlth statnnmo:degqpegge omco mpit¢oess teffect also oxidation

pregnane mi e- 20, [ or Prak A BN 3 S ok BRIl ,;gtﬁfsa’s S Pl
Sui t abl e m croor gani sms,so qm, °d£¥Qe"f deuc y bf e 1a m@ﬁé i€lkBly- in com-
3,20 - dione; bel ong t othetdaip ioehtjone ti&m ammads havibg -a doublgnbond attached to
11[err],21 - diol - P28 ﬂn}'diﬂttﬁltb GMC roo ganl nebac-

(cortlcosterone) into 1, 41)“‘ %rg‘gdou (ﬁ”ﬁ% A bes %2 g ;I,I,'j 25:;:
particularly of the-speci eSma itfon beamelasemchh -a double

Corynebact ei um sinpl ex ¢ )Anmdumam ofl' uwxmen fungtjod0 bondlam@ed to the 5-carbon and contain
(desoxycorticosterone® i g lthz nd| bydsex ,ggﬁg_cyvhxchlls Zelatively

(desoxyporLicogteron "““a;:z aﬁhﬁ;ﬂsﬂmﬂ@a«g e T R L s ey

given 4 - pregnene - o 13:2& -3-poditicIie npl<esuch e hydraxk gﬁﬁpaﬁmﬂi’h‘ hydrolyzed

results. The first of t rtdbA tz\f>nt I.h¢4*-ultulsr‘é ghe diiaepeganifty  For
is a soil bacterium % og" 2L for aZ‘f’:’ PR el bIfERs e
9a - fluoro - 4- in thEdhjumnd Q;atoxﬁ Qpafaﬂle aﬁlone (5-pregnene—

11[err],17a,21 - triol the?-@éinon dlsmﬁarpmﬂdumemby pablmlfoog; tsxnceotnsjlsthydraay grodp is
sone- (fI uor o- Conpo a - fluoro- dized, (tey étenic pxyedn, yielding

kst
cul tures exposed }9 nide %&?ﬁﬁm mﬂf&ﬁfﬁaﬂm&?ﬁ 211[%?:!?{“ dm | Bodp can 62 HiftBuced

at nosphere, alt hough its, G,e%\lll),@ﬁd 06-pogitiots] In GhORSi- Sin evoid of a substituent on
3[err],17[err], 21 - tri fgaton MQMabhﬂt atarting cpot &noﬂnwbon by the use of a culture of

one 3,21 - diacet ateﬁnm bl r,ﬁﬁ{;%ﬁ%tgf erggzstgﬂéﬁhimed %&2@% hy@oxmﬁauc:g

have hydroxyl, 17[ert] prihc ﬁ l oducts3 nte regnene or 5-

hal ogen, and ester grouf?@l of Figs.@ue 5. nene - 7a 1p eo mpo eﬂa4-preg-
21- positions of the nu Jn ?t‘i:§ | TRY benem Yedt §>a§h€ M,lﬂrtm'gqs on 4,6-

- - - e om _ydroxyl com-
20 ol 3 one InEO t&'ﬁo o no 1ologxcal
pregnadi ene - 3,20 -"di allspﬂﬂgutcsaﬁvmg”fﬁrcﬂmﬁfmt eferab]y

21 - posi- nene - 3,17 29‘132(’%‘1@ '{ﬂghm edure 1for mearid atmld mndsmgkagtm such
groups may occupy one 0(3) (.gg aBive, e o
pregnadi ene- of the 58, ﬁﬂal,pr@mds i @he- deﬁSd)ftl ihydm 108hen, the latter
3,11,20 - trione and i t eu?sntm@htals: iﬁlor grongp iarpr&emm ne may

ester; and 5 - pregnenemu%ﬂ‘gﬁg d 3‘2 05 a% ; ld mpounds of Figs.
9-carbon, or at other pen RitBout m&nb v d?fﬁ?h -y fogicten of a

of the nucleus or sid@ c mpefilxms ewmdcehe fecdsary pﬁtﬁ@ﬂ gcqmpound s%,r:fpl-/,f

11[err], 17a,21 - triol fCpraRe ¢ effected g YlmpemstWMte either
dione and its 21 - este&mﬁa"b‘d cﬁ “%ng :ﬁé’&g 'b‘lﬁg thfa 16'd°hYd"°
| nst ead of the 3-keto_sthemical cmml&nggfﬁﬁtchafar fpe ? € %dg g"e'
esters of the corredBoRe i P@*HP&)xgmpemdpeumdmasanstamdv urstigl with hich
in steroid synthesis their 3-esters can be enployed, |ike 5-preg- 45 and

in preparing steroid hornones for thera- nene - 3,11f[err], 17a, 21 - tetrol

- 20 - one and peutic use, and particularly of the lower 5 - pregnene -
3,17a,21 - triol - 11.20 - dione alkanoic acids, such as acetate, may be

| ocated and their—3-acetates or_3 21 diacetates to at one or-more of the

aracteg%g Flﬁ?lﬁlc 1acn in pyridine at room or -

-l

3, 11 17 20 and 21- produce the same 3 ket o dlene end products positions.

——r o e Y . - ~ .



and al so the phosphates, pol yphosphates and ester group in the 21-position
may or may ,55 sulfates; it be| ng necessary onIy that the esters not be
hydrol yzed, dependi fg~em=t et fFc tomard-the.

m croor gani sm The ““E“oﬁdl‘tl'ons : "‘Thus ~uhere THe STart i'ng com 'hydr oxyI ared .

products of our process, can,if pou’nd Is a 3,21-diester, the reaction

product desired, be converted into their. corresponding may be a 3 - keto -
21 - ester conpound esters by known procedures, for exanple, or a 3 - keto
- 21 - hydroxy conpound 60 into their |ower al&@dgtic and particularly 3

Al ong with 3-hydroxy;—a 20-n NN infrodicing acl 9, ERi e ' é,&m
;@é,H e P

groups frequently be
can be either the vvi I thnsmm ghmcdehydr: Ry fegtinj on a-

[err]-epiners. fuI I or gani sms eﬁ‘ E’csf’g:geh:’;g
W th respect her ei naf tW xg #& oﬁx&ﬁﬁ& chgcgldt ﬁﬁ:g have an
oxi dation step, this oup laaﬁd s bR Yxchd6rdiQirily Rngéved] pWfRioh e Gétion
to practically conpl @mellyy:hénﬁcat wean§ - weaprefer2 - w over @4302$ﬁ_0ndmg smgly unsaturated
5 tions; while the hyd# %febsrevswmétaeelmewé ExEPaRyy(cEPsops, 15‘5’3"1

e ea g %ﬁlcroor gansm, lers, I C] VC us,

a | over al kanoyl tO 3 the unsaturation in exhibit gcrv&!tlbtxm s potency of thc
-CO.CHerr]OH, -- eCdrig Eah, beTxblﬂ)dﬁd’eﬂ)Ql%@ By perelg p pdriccppitligy G thbmbdnes, such as

--CO.CH err] OOCR err] chmmﬂﬂlm @Hberbr n@tquonZEOW F@;Uﬂomﬁeat!dnémmcews npein the treat-
reg-

11a- hydr oxy epi mer s;50 4?’ Qf""@‘;t o
65 above-nentioned 11 Tﬁ(’ dgg&e Stfnasf fe NPrddddd  horm aﬁ;ﬁé’rﬁﬁ only @\@Minished depree
al kanoyl " and "l ower - jpownids A wclbhya:sahaﬁlogenamnegnen on Juid ef nle, dep{ eompoprdi:- while the

alkyl" are to be undeZ%}s@gn ntpg{g j ol intensity ﬂmf fggctions is still further
pregnen - 11[err], 18l grlge Soan: A‘F}é?o&a mdﬁoi&& ‘i% gﬁir,ds&ﬁisdﬂ%d o4 s
- tetrol - 3 - one, 5 singlpr@gkiRdled pregokAdl,commliThy tobbpafed |with Ithe cdrRiposd mg—st un-
one, 5 - pregnen - 3, purelyrvhemicdbmeang d'blsambqa@@esl sadsfted, g kepwnh corfipoufrly. 1Bpth the
Lerr] 1iferr], 20, 21 AOTEE S SRR esmémamg; e
m croorgani sm suchz5a§° lﬁéx? t&.‘. 1Th§u>§ dt I@'@a the u ¢ new com-
Cor ynebact eri um si npl ewcﬁunds @ref ani esfeergrodp auheh apemds asncdompared with the dosages re-

3,17[err], 21[err] -tri dcufismg rep{awé al‘Wé‘ @écm e‘d"'s‘a'c iﬁdtagf@“m“e
nutrient starting conm 3{;&& ﬁm § 5 B irant oo
prepared contai ni NGBOCaE§Go reldb cEth :err Eo ed?el mtht iof eddeme 3 Bﬂ.er anilge&efoartheamlef
ester hydrate, or ganladlydwaen wrat thedimutianrts produvel o paif5w. 11%&8 tswér@@&;esxcs Piwe fre-
11-epi mers of the 1, 4 ’Fggianlfeé" skt 1 Bregnpdieng g %%% togfher (iR petisone

of Conpound F (1- dehyér Obrlolt 0 lrdutd 6t Edrefing Otbe car b active_ dienes
conpl etely inpairing é&st-dipregadiedeesnaany divolbe stafﬂ:-Oaieherefk;amydamesteré dy gin6uth hin

of the organism Aft erm mﬂ! ‘?I:amg&f ated drpsesn ﬂle f° “m@fﬂd’at# élﬂl é#ﬂy
tion of the m croor gadfei B Bydres S“&Tgﬁgl : g;p f L:)l‘
manner, nedium the epd den&s&err&y mpiLes t )éven VWlhﬁ %&1 pharma-
t heoretical anmount 49f whish okno.xldoae:gtts o t foennuctumaemrnbr mnh;mrdemrml mgre of
the acid, with or wft iR famses b c§¥ Yaczi'd‘hes‘ﬁou%%ﬂdﬁ » Jorlye parchy rrfBEa';
suspendi ng the cel atmoE'@Q:mtﬁceﬂ%E@- gcyﬁﬁon éﬁ ay I’ su1 bik ca §(b§ i 3?3
saline. A suitabl vd’rludrerybftheth Eald-eﬁremt and f injection, dis-
21- hydroxyl if ce r:(os 3 °§“‘tﬂh@ﬁ‘ &fﬁ%n?’ge ?§wfaP e‘°n-f°m
These 11a- hydroxy 8t afgtl i3 U@bl‘éh o;fe& °@e rd &&3

85 25 pounds are rel ata yrofii) Shd Joublé B¢harae thei 12- Nitign) orOin thB o QfQ@ﬁp@s’kBﬂ

The nutrient nedi urggyll’el‘@n &sm@%vﬁwmmg tthee gt t sol‘adidort hrspeadedr i acfapy edax

may be a yeast extr 0t desi rab! é%%&%@&?{ﬁ?ﬁmrb‘ﬁ
that sold under the R aﬁ@h chriifouids ©BRbead @itivalived Nen also be  adminis.
1- dehydrocorti sone an tthbrEﬁ@; 'of Figscll o h;:ﬂatlohgvsam(mp@llﬁrh nne) form of an ointment
1- dehydr ocorti sol . been found f° mme the bas t§§° d “’c@? F AnAEReyp cream
i quor, water 90 :f,“e:‘ " th%x&:&ﬁﬁt albte
soybean oil neal, n accorrp hed vmthboﬁdhmto d@ia K Radatubed inter-
hydrol ysate (Edam ne Sh'Bfo matcanc e msetmutr esnhlsms o rh@#eudeanch& activity

conversi on of 5- } 11 [gdma °““d # rove theactivigy E&
3, 21- The ster 0| M @s,e@ 2P %“?7 gs mms? el

1,4 - pregnadi ene- , sdd \Mmufsm dkeﬂ’cmpoetdhaﬂolstpmwetone or

17[err], 21 - diol /-3 Fm.2u5m® ' Ko rbg} Ao b glﬁmum m@erbnpﬂvsreﬁem\deto
sol vent which is 17a, ﬂ’“p“ prgjeat, regldng in bgh tiancry  sboge. will nog be sxplaingd in graager detail.
J °¢ won of theferrrentlng rredlurn Com -
) ‘t‘ pound S can be nmade to yield not
only 1,4- medi um unge This cul - pregnadi éne -
17[err],21 - diol - 3} e is then shaken, aerated, or

Si rrultane- 100 40: also.1,4 - pregnad| ene - 17[errr] 20[err] 21 - trlol
ously aerated and ag1tated |n erdeLwto en- 3 - one, |.e., reductlon |s

Y Y T | Y 1 . - o ~r~ 1 .

| Gl is‘ﬂ%i} ﬁ%’@e&"&ﬂi’v“s.

65
10
75
80,

85

95

100

120

125
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16- dehydr opr egne g&u;(le) can be accom. .group i-n-the 3-.-or..21-positi-ons,
such ester 95 pli ] by the Oppenauer reaction or by care- group will be
hydrol yzed, the hydrolysis of ful oxidation with chronmic acid at roomor
the CJerr]-ester group being generally favored bel ow roomtenperature, but
we prefer to by a pHof 6.8 to 7.1, and a tenperature of effect such

oxi dation sinultaneously with the about 26 to.29[err] C. 35 introduction
of the [err]-double bond by treat.- Where the ultimate product is to be
1-de- 100 ment with a culture of a dehydrogenating hydrocortisone, we
prefer to introduce an mcroorganismor with an enzymatic extract 11[err]-
rather than an 11[err]-hydroxyl group, as of such culture, as described
nore fully here- the 11[err]-hydroxyl can generally be nore easily

i nabove, but such treatment should follow the. introduced and can then
subsequently be oxi- 40 addition of a hydroxyl group at one or nore dized
to an 11-keto group. Wiere an 1l[err]- 105 of the 11,17 and 21-positions,..
as otherwi se the hydroxyl is introduced into the steroid noje- yields are
poor. If desired, esters, such as cule, such group may be retained
unchanged | ower al kanoyl esters of 16-dehydropregnen- in the final product
to yield the 1-dehydro- ol one can be used as starting material for this
derivative of hydrocortisone, which is |ikewi se 45 m crobiological
conversion. The introduction highly active. _ ' 110 of
the 17a- hydr oxyI ~group can be effected by I nternmedi ates for the -
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i odide in adm xture with acetic acid and fornula of Figs. 8 and 9. In
t hese fornmul ae, acetic anhydride, yielding the 16-iodo-17[err]- hydroxy
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al kanoi ¢ and 12 tic ..acids,

cycl ohexyl acetic, Hi o}y ipregnadtesenyt he X Qy&ll n: the cx&%geﬁﬁ[‘_gniﬂ
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30 oxidized to 1-dehydrocortisone (lla). derivative of Compound S is
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doubl e unsaturation in introduce the 17[ er84320ydr oxyl group, as indi- 11
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related ‘acid chlor F‘}?&“%%‘)Y EEM °“’f*‘—§ﬂ°°1'ex’z§ Weil AT P Egnhﬂ}lmokl 172,21
ves 1d, e %ﬁ‘,’ﬁ Ib

conpounds: can be 4‘or géfa yatr%he tQ rgs:ﬁihf%grlﬁwl Oﬁ&ft gi Ifli.f a—ach{) l)n

21- acet at! e an acid @xmhaae in SntCdR 186 steps)IEAdNia thy o yik lﬂIH}drolﬂi’s opmwtauaat or 8s

any other! suitable %Faseslqdr@eem taa!ggg@ m fbet ettl-r ardi)rbactomomlyen i yidls chentie!

known zthe 21-cycl o {lﬂg m%ﬁ’ fqﬁed y Fherii & etred oltpitee
he i |on to effect introduc- to split

Mar k %§rigtion B",

of f tﬁ substltuent yi el ding the t|on of the 9,11-double bond is
conveéle tily pomerfully anti-arthritic substances whose acconplished in
the ca eéof conpound IIb fornulae are shown in Figs. 2 and 3. by the
action;ofy iphosphorus oxychloride in 60 25 These 1-hydroxy and 2- hydr oxy
11- sub~ pyrldlne We prefer, however, to formthe stituted 4-pregnene
conpound . and their '1,4,9(11)-triene by treating the 21-ester of esters,
and the reparation thereof care de- the 1la -hydroxy conpound (VIIDb, Flg
7) scribéd and clainmed in our Applications Nos. with

p-t ol uene sulfonylchlorlde in pyridine to 5072/57 (Serial No. 843, 214) and

36612/ 58 produce the corresponding 11[err]-tosylate (11l[err]- 70 (Serial

No. 843 19) p-tol uenesul fonate) (li). By treating
the | gtt er G Substitution  of Hal ogen in the 9[err]- conpound with a
basi c, icorrpound such as Position. sodi um

acetate in acetlc aCId (or Wlth potas- |t IS not- necessary TOI’ the

Y T . o -



conpounds of the formulae of Figs. 4 and 5 the elimnation of the

p-tol uenesul f oni c aci d 75 15 that the starting conpounds contain the is
effected with imfatreducttomof —the—9(TI)= nharogen atom (fluorine, chlorine,
or bromine) dduble bond. In place of the p-toluenesul- at the '
9err]-positiof. The substituent can be fonate there nmay be produced, as
an inter- intrqdduced into the steroid nolecule after the mediate, the
correspondi ng Aet hanesul f onat e, dehydrogena“B 1of the A-ring. The subsg-
benzenesul fonatle, _or _other simlar sulfonic- d
by starting w tfh t he (pPeise-178hese Beacti ons are i ndildarese the 11( or
[err])-hydroxyd41, 4- pr(e)ér?érdw H.28onpoom zﬂmmcé%%‘ fle
1,4,9(11) - pregiatri ene- bftte compont err

17[err], 21-di ol}- 3, 20- 1-déhydrocorti sol 21- acet ate

di one 21-acet atle pyri@) ri’e:gnane-llﬁ,ma st pyri di ‘3‘6 8 I
I11b | 'F‘T"!‘nﬁ"t ol ugne? %gf%‘“égﬁ?‘?aar en’e.;fzgﬁgmé ol- ——> Illa
sul f onyl tl[err] - pdf uene 1lferr], err], 21- t 1| 2Mester -

21- acetate chI’orl de Igsul fonat e heat 3, 20- di oridIb

21-acetate pyrildi ne NaOOCCH err] VI I

VIlb {7 @ il’l'f;_d‘bmm";_” ~ CH err] COH The structure of the

1,4,9(11)-pregriatri & es 21-ldm~3;tlt,aa4 ned——t»f It is desired to substitute 15 of
whi ch conpound %9%-i.d arwims@hpdtes, is fluorine or chlorine at the _
9[err]-positi o."‘t‘.he showh™s n (Fig. 15) in which Ris Hor acyl, 9a-brono
conpound (the "r ylmgrbd,a/an&S preferably | ower al kanoyl.

i s dehal ogenat gd by t e pagbanohlfdfe,a weak base The triene (I1j) is now
treated with alcom Suﬁ‘ﬁ 1_’é“{;:t(assr‘lj"*or YBdi um acetate in a rela- pound
whi ch provides fa bromu such as tively neutral solvent, |ike acetone
or al cohol, N-kfonmacetom de or N-bronmsuccinimde in thereby yielding the

epoxide IVj. The latt@® brpip r c acid ‘154'?5?%3?@?*&:@9 acid like sul- is
AR

subj ected to the-action us_hydrsog sk r L2, Thwr ehy st e
9l err]-brono de |vat\t ve Izl.};tergen f | uoraldger wher eupon the epoxide ring is
843, 211 openeds? p and a 9f¥grr]-fluorine at¥¥p is intro- nonal activity,

t hus providing % oy Th&intekhddRitt obtfied byt Qbi6l cliemiie tdage - 3 -\ahds having a hydroxyl group else-

11 err] - hydroxy], greugrocedure gromepessn edatbyarmfoqsrsxef urhetenerté%iols 94l bYC t;mha_
yi el di ng conpoulids \i £RF 1, whkei @;Hﬁ\% or < obﬁ‘%{g ‘,’,&ﬁd{‘ﬁgrﬁ te 1.2-
hor mones. Typi cAlsl Yand ¥ Gt GBS n@g@hmatatnortedesamta aimics) mebtsphalt- 35

aci ds of these gr Otmegnanc auclqgh @apkaye eibier aeta:brmgﬁueov:xs th‘eoﬂsmle Wné Chlataltoebe macn

then be acetic acr‘t!la Wﬁ“‘%ﬁ’l% ﬁﬁéacetl C_aci tged by gure] %{-Wysz'@m fjgt
of f the 21-acyl groMgcha,@ el Cordre j Rreangties in Which g

70 ------------ 10 -in-acetiyelf &l oytiee: bs‘tdﬂnﬂlp Iamtydleﬁsf trre eé‘ dot Qi ucgmbl’ptharla double 40
phenol yacetic ag¢i d,oraichiolyensfwhichi & tmet dowaffl dntp [fepreggen Mﬁ(ﬁﬁﬁ“ gjﬁ

reans o D e urrt S o

met hyl furoic ac d 2410(165255D£HdNEI-
su_bj ect ed bro. Menmedyascetefeabtam (ﬂ;gh—&emﬁgtb'rgi -1113 l‘lmala tmzll-d3,20 dlone 45

oxi dation as w h uu eq{;gppesraa%)cgpe}t x: hﬂm}‘,}%ﬁ ﬁa;z_;):t
4-t.- pyridine trmarﬁ‘f ’gd“é% ﬁﬁﬁl%ﬁiﬁt &mx‘?ﬁzﬁxm&tﬁ CON L heorate

acid, 5-t.-butylifurmeéd- h’&{eesur 1r rHokis,0 X yhichVird teaked twinh iag ammyxgam ,salt of

yield acid, fuf@ chiphopat !!élholdr -op# detee @b@@ L F"éh‘h 50
can then be’ hydiol yZad e SREh R gﬁ%dﬁ 2232 ‘.’z‘fatkiﬁm ésce?te " . Al
o[ err]-fluoro-1,4- pF egicrhe na.skag@tyaroiyx@tmthe e% of Scdhdi Bxcidbor

di ene-17[err], 2:‘ - dl o}id-lidd 1(1 k&@ud oxygme:uhet before or mnna’yobmdnnlwed m:n:gage thene-

duration of act i{é? taftef (Fdar t (gyster d?ﬂfhz 55
of 1-dehydrocort|so y.ﬁ'r1 ol :%siv[f ‘ﬂ, 1 e’m 1°P,§,é@fca

to the corresporjd- smeorgtut $62| this gs ro - /o - @g@l’b@the 1;zarot|msme Thie Bgctions
11[ err] - hydr oxy &mﬁvg_ghoun Qraqup ‘ghataﬂmj 1,2- involved are indicated in the following series
1- dehydr o- 9[ err ]} 2?"8@& d P be dpgfodysed, infeh PP TR PesaratPnSi hi s new 60

11[ err] - hydroxy jconpound the hal ogen atomis chlorine or bromne), but 20
bei ng produced i§n the manner herei nabove also of the physiologically

active interme- fdescribed. It is inportant that, prior to the diates |ike
1-dehydrocorticdsterone, 1-de- 85 treatnent with the p-toluenesul fonyl
chloride, hydrd 11-desoxycorticosterone, 1-dehydro-11- the 21-hydroxyl be

sel ectively protjected before desoxycortisone, 1 - dehydro - 17 - desoxy-

the 11[err]-hydrjoxyl group is esterified with a cortisone, and

1- dehydro- al dostferone. 25 sulfonic acid derivative. W have found that

As exanpl es of the increased duration of failure to protect the 21

- hydr oxyl group-*-=a SVEEETE 1 SR . b RS
the actlon of a sulfonyl haride; such ectoni zed m ce, injeCtion of 0.25

a




rectifiable m xtures. Furthernore, we prefer, acetates causes eosinopenia
for from two to 30 in the esterification of the 21-position, to use four
days. A -strt+ar—tniection—of—tdehyaro—a relati vel'y mtd-acyrati ng agent
such as the cortisone 21 - (2[err],4[err] - dichlorophenoxy- = 95
anhydri‘des heretqfore described mhereby true acetate) |lasts 12-20 days;
its 21-(5[ert]- br ono- seletivity is obtained and the 11-hydroxyl
furoate-2[err]) lasts 10--18 days; the 21-furoate- remains unesterified.
2[err] of 1-dehydrogertisol |asts 10-16 days$4%dl 35 These processes and

the 1,4,9(11) - predma- S 2ZI-(A]er T.-butyl pRXNAEHELRAT e) lasts 14-20
tri ene conpeunds referr{el ﬁ&g%ﬁ% ibed daa 3&;&1—%& med—» our
Applications No. 5073/57 monhm-asmt her test, aMI-ﬁPEctl on of 1-dehydro-
(Serial No. 843,215). cortione 21 -
(5[err]-chl orofuroate-2[er I s caused the wei ght of the thyrms
gland tb be H Manufactur Lgt%ggfm%"&g -of—bncreded decreased for a ferl od
fromfive to eight tines 40Ih Duration of Activity.

| onger than the free ho -de- The iyentifHnggRNt enpl ates ,al so
the com . hydrocorti sol Zgoﬁff‘{ﬁ?é;o_ tertiary- %&Eﬁﬁp oy - —peunds o@éﬁh&
formulae of Figs. 2 to 5 i3potdiee lbbatast €) causét}fommﬁ}sﬂlﬁﬂ#wfel ution from
four formof 21-esters V\hlgg“m"@enot as rapidly o six tinmes |onger than
the free .hornone. netaboli’Zzed in the body as ththfree 21- These tests are
standard i ndi cati ons of gl 4iprepnend 3, 11517€ 00Ol corrpounds so t hat the

physi ol ogi cal corticoid (3l:tgrol3.@rdidne grttritic) Wetivity. Like-

activity of the conpounds i ¥hpi ntai ned for a vvlse the m neral o-

corticoid activity of Thdmruhtmalg@mq#er#dﬂhdﬂd VL e ﬁ%“:f;:_
hor nones i s enhanced’ Fisse Krapd 11 fge d‘ffﬂl& g 9 ;3’?& gff yoxy “ube
reduced. . A & B lﬁ‘:}"gug ey 1 s6kaea0 ¥iythe Tl&&bcaCdf whask, the
esters have been Oltadbé ﬁplad?.d)b)'i onosterone 21 - 21-esters of cortisone and hydrocomsone The
(4 err]-chl or ophenox au@tda?fe‘ach%‘@tm rpend 1Hh %0 %?C‘“g'e‘?f ‘Qﬁ‘ﬁ;‘g‘i‘;&&;‘iﬁ}‘g e e
cyclo- maintains th l;n If thb & g{ féﬂa v Y-} £§f ere-

acid, 4-net hyI cycip h,ggq m nsemm chid IBeS i o:ngmas f a—aotdaa{foneaximr{ is
car boxyl ic acid, 3-etdaed wydﬂ'mgxbrbra’detm asetigabid, OHypn@Acyhind

1- dehydr oal dost erone 21-f ul-gakRncCHRIRERXBOL-PT Opll@lﬁp&:y-acx-ﬁl;cgnane-

cycl opent yl propi oni ¢ mai n8.-digne|2i-feersi x—to0>t erl7b3lrmiod32bdiger—t+an aci d,
phenyl acetic acid, trinethylacetic acid, the czém‘%spondl ng hornone. 55
t.- butylacetic aci d, but ox%utyrl c aci d et h- I'n human therapy, the
sanme protection of oxycapr mbﬁama@edqamnxhyl t hi ovedgeane-¢1Xaki7l21-i so- the
hornone from destructi on ﬂ’éhé'bsf@i-%@j propy! t Higaeetions Horwr,

phenyl t hi oaceti c acid, dﬁ:%}ﬁ?:t m tant extensigp of duration of the
caproic acid, |sobutyr|c acid, enanthic acid, therapeutic |evel of
activity. Thus, one or twopregmualiXsliliig2laci d, cy’%:hr v?}sﬂtgipr oi c acid, un-

i njections per week of 1- dé’l‘ﬂf ‘B‘Ftl sone 2 - acid

2-ethyl butyric acid, toluic és furoate or 1- cortlsol
21-(4[err]l-t.-butyl- and et hoxyben20| c acid.

phenoxyacet ate) replace_Z. cations Particularly we have found that
acids of: with the free ho 1 kel LY. 50 190, t he aryl oxyal kan0| c

and furoic acid groups injewms ons of 1-dehydrocortisol = 21-(51-t.- give

out st andi ngly superi Ol U@l beBibs Qh krOkbove Bioehd UkyRRESR) iofllie in glacial acetic acid, etc.
1- dehydr ocorti sone 2 ire(pfefeedbly[those of ldSéialkddoic radicals. The resultant halohydrin (IIIt), preferably

19 chl or ophenoxy- & efFat h‘&v’e ‘m‘tet"vtt rqggpgg—m lhw'qd ritrebwcnho m, ls
aci d anhydride or to? 6 ,'tgﬁéet el 0 s Xig;
the presence or abse ftoa4 b@ﬁ liﬂﬂﬁﬂ&ﬁ)ﬁ- 0 n-da f&ﬁm ofaﬁf’en €-to regnane—

or by tr eat ment of t Bﬂl i 4eheo¢octesmutling 3péci L1%2kxanpl es3 nf2021u®e¢ e[yi).

of Slerr]Zhalo- t*etﬁg@' By ottnt*z%ttot‘ggmﬁ%e; e e

geno-derivatives of icid, &dﬁmc 1d1ne olution to
condi tions. dehydr oce;rotmp&@ thalit eactdhq: tie a(:ia[ etcr | yield fwir mattz:@:)nva sk - compouhd EVi may
esters may al so be _p® ej¢ eacid pfgg be mrepare@g ggher rder of the last

exfasbiyd Hotpera
furoate] 21 phero} trgmg% cttgf o s%ggﬁa e
acetate, and 21 - { Fhepro dx danont(m)ahl 7.2 pafn @nyzo ,91 - d,aceme
hor nones',. usi ng thes ghee Streated m&thlennha@ets dtydrphalic  (VIL). The bromination is preferably coa-
than the acetate as Wridsisk et grogmomgide ‘THLP;‘““TO ducteqdwiths braging, (i ythep @resence  of
adm nistered in.the in the preparation of 1-dehydrocortisone and usual
manner of cortical hornones. Thus 1-dehydrocortisol by the chenical
met hods they may be conpounded into tablets with above described, therc

can be internmediately 35 inert material for oral or sublingual use.
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for med t he 21 ester of one of the above- Anot her formcorrrmnly used is an
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ways, the sinplest being esterification of is to be understood that the
starting pregnane the corresponding free hornones, for ex- conpound can be
of the nor med—er—atto—comr—A5_anple, Oy reatnent. of “the hydroxysteroid .. ..
figuration: 21-brono-pregnane- 11X- pregnane- 11X- 17, 21-

1, 4- pregnadi ene- 17ferr]-ol - 3, 20- di one di ol - 3, 20 di-one

2, 4- di br ono- 11X-17[err], 21-diol - 21-ester derivative
3,20-dione 21-ester In this equation, X stands for 0 or HOH, the resulting
suspensi ons are shaken on a while the88ller is that of any of the Yhove-
shake table gt 220.h0W it #8k&kIG Fhe f R dfveralp iORo AEIASREl@LI dS whi ch
i ncreases t h@ehglisbadniigiiion Ni®UmSst EéiRenfehdyal wiedd wisich/cad . thenf bet degtedidit watiotsy of t he
di ene. ggcompllshed witly, hfet %4) Htr’ﬁ sggg;gdée(ll ayp Efeg’f;w S?fy%{&?sée"%lw“ng%%&al | ed
procedure f t @ﬁp‘q bz t14 ] o 1.

chl or o- Iltll ¢k °f Vi i éon aad et kd om’?gru%aeahﬂa 'condft'gii‘%b tePladelir with equal
porti ons The qmeﬁnnaedl lm,dl attﬂa -f HrLAse kapnthexngcxx)ducfmn 9ofhalbgradrl- extract s

are then cont : GVIlLi) by emiwing ghe 5‘3‘:“?‘Eﬁmr X emal e pr gengted fgr
?rﬁir,n B e O e By

pur poses g ?2?'33‘5%"’ SEmbTHM mAGe Olifer €4 dhkanadlehd 113 A 7a4] ON i N
the fol | oW ngdesAma@s, plod @;{seme erll irbi-120 1@.5 Bk B0 drecﬁi@.@ﬁaﬂﬁb ene.
dehydrogenat m@drn@ﬁ A vmth the aid otlshi !Hrqo p@&d (Fig|i7yor theig 2111 20 -
trione, mp. ‘1’!.? sari’%’@f“”ﬁ IR @fsﬁ 4 °““do§§‘£ f%l 45
(dec.). Seyeia 1f1)3, ty§ 8 Bl o dnorelelilp a2 b BBt bui

230- 232[6I‘I‘]2(-Cb€tat 95 EXAlVP acid anhydnde in mncr utﬂﬂhlk ﬂ'le 175. 3
(di oxane) ; e dm@U* ilhaﬂdGGCtefé'ﬁtﬁ/ %‘%W Tlxite such 5 esone) to
anol). 1,4 - % 51‘.’5& R e ar,s}f;wnat e gstefféﬂ%dssf or
Jerr]H er»o] e&-r thyl amrbuiad hydrbxidd Oknowd I the NE1-dy open a&QOZItduﬁﬂﬂQ

7.31. Found b)CtheMg@@ed Aradg, héa?k “Friom B, seﬂdutb Behyda ﬂ 1o @ﬁecywsducext ract
("Difco " N a %‘a%s F"fé‘g‘% i nk phgﬁe AL 1o epesion

Pr egnadi he :ﬂl‘ ol fh@ﬁ'z 7 gty @l 46 nasfsr,ﬂsrphsfﬁm sl iphessphat e
diol - 3,14, 20rheset r-hyﬂrney ami z?t@dndx 11-@:1:— dpﬁ-@ldueurde tifeq) JeRevpd) ttﬁc To a
sol ution of g)lt?e 4-1!5?%“3;;4;;:01“9 éﬁr?ad TQ:E é;ﬂ Ql ‘FIHI' t@ﬁm ‘(@ ti ons of
100 diene - N%pm% I'cat%n?ﬁoszothh I’tbl I}'oﬁ E’g 158\" hdr awn,
pl aced in Soéo 57( amrsssmzy/ss dbReuca ki @& dr g 20 eqnm%y

fl asks andost%mlINozG@m .auto- _of aceti e-tdwhfydfonm (Ti)- Bhereaﬂeadtcrlﬂm m xture -
105 70 cl avhgsyiuses ﬁﬁ HAlES d 45 Fup. cqpppulow ﬁhai‘"sc‘}gﬁ’(f’ "€ 2o stand
P or wrth

as~- .

overni ght at rpQiact skssis} RAMDEMGEHEE of 1 ;"é“re“ri § Stofite SLRLNEY| Ng
per at ure, anecmpdurddf)efthe i rmﬁladofvmgsm mles ardd eﬁxnﬁlatmcnh p-cmfuertchﬁorbcr @chch “he nl .

of a sus pe‘ﬁ thﬁ%/f‘g?rmmﬂ!@%%‘rg éép gg%fgﬁidgjwﬂf lg}fdt' dfﬂg%eof?(lt)f

Cor ynebact er al@g L i camgﬁ% hexane
There 6946) kdSroflc @ thilst @ Folebules cer r];hem‘e&xas,lmc &h?éspod%ﬁolg nal

1,4 - pr egnadeludrege&a?ipemf }he A.ll@g 7Eie Slubﬁ@;lﬂ Sivaduespifonic, ar ghea kiailirabifogic atid 2&0 rp
21 - diol 0 30 ot greomplighed, b stagting va@g d;;;wg TiRFtion [ fpiceed imothe 24
hours. yeroXy=-S P oE G Kf‘ er se “tecrystal | i zations Into

each of 27 Erl enneyer flaskszgr‘ Pl @aced  froma ne Piegnaiieser ed at
233- 2360 150 ng_dcg;drdsg,agﬁl I'_s_é.apound Bl-acedddd© _%Q ﬁ%‘?}l‘gﬁgé%nd contents

are then st i zed for .15 pyridine EXAMPLE 2 pyridine ] 115 80
m nutes at;*i5 13 Mher sq. .in. steam presd®e Conversi onTBf Compound F
(HydrocortT‘%one) (1200 C) To each fl wedd-€ then added: to 1,4 -
Pregnadi ene "« '11{gégnddiehe’a, , 21 - triol - nytl . Ofilep-bhal . The P4-hour
bacterial - o, J0,21-trigl-orre—(-  -21-@eetatedr cllesidei sol )“ilfoe"\sﬂtur dedts t hen
transferred%ase’p?f"d@&T ly and 150 ny. ndal Mo n each

20 843, 211 of 27 Erlenrmyg()og?asks are

treated as! (§e- Vilihe total crudeVBxtract is sluddéd wth 65 scribed in

Exanpl e 1.{ Bheryelraturd SeheENMB(117Piebrattiotes andoBiRHE TE St QD lddiBE @ §fstiike Of Of
t he shake B&ohokhics cmfbund IIj is an_ example, is cﬂywhalot ichlerireodti die 9appsitior,Athe 250.

After two TB&YPB ‘ﬂ}‘@ﬁﬁé{ﬂ %E’!‘kselgem‘b(ﬁ?ﬁw (‘h“cP aphyfdn 33D §hs
from aceto gref g?;%ef,)% o el doi Ee tet‘{"‘l‘ti chl or o-
246- - 249[ erT poule evhick p@vidds }a[beiitim fon, ch a Cldcr}r;[ mfrar)sorvenf, (ﬁkd’ 4cett>&rd?1alcamt ree

equal port pomgbmww romitgcxg@gie ug[ {“‘{E mﬁ% epoxide IVj. The latter
d

70 extracts aphydrous hydro- 100
err ?ﬂ&m’%‘;@%&@n 19 \/\/1%s

Cerr]Herr]! e’“ﬁc lf:ggn/éhe gPE 0 of the
resi due Foufyd: 73.56; H, 8.40. is 227- 232[err] From 2.75 g. of this

crude I hf a{ed'\s\oectrum and chem cal analysis material on sludging with
50 m. of hcet®ne: gstablished that the product is 1,4 - pregna- and

cool i ng, t{ erexr,s ecovered on filtration diene - 17a,21 - diol - 3,20 -
dione. 75§1.357Q. of 1,4 - pregnadl ene - 1l[err],17[err],21- triol - 3,20

- di one. TY“_'*_ZS”T“ZS_Q:['_:&J:I*_};*:*édec) 21~ Acetylation of 1,4 - Pregnadiene -

o —



Addi tional product can be recovered from 21 - diol - 3,20 - dione
15 the nother |iquor. Recrystal lization from To a solution of 0.25 g. of

1,4 - pr : > ral-sed—theTp—T0 239-241 (dec.)/ diene - 17a,21 - ﬁ
diol --3,20 - dionein 2 m. 80 [[err]][err] + 107[err} (Ql ox,ane) [err] 3
14,600 (meth- of pyridine was added 1 m . of acet|c~" .n_:_hyéx agrgl) y i
dride. The .,eac®%ion nmixture was allowed Anal.: Cal cgsfor, y o
Cerr]Herr]err] C 69.97; H to stand g{;mpomte ur e B a
20 7.83. Found: @ 70.24; H 8 13 mﬁ‘?}‘mﬂi ,gu,&cgmheﬁccet,aﬁd
water. The resul TN e‘p ghphtgaiﬂeormatomh‘%‘f%d u therapy\¢ha ‘atﬁFoné
of 1,4 - Pregnadi &;&:ew ndl ej“; yotd fobﬁmm pangat bormones. Ty Y |
chl ori de- hexane, Hm:&lcomm“ﬂ 95-C

bx@nexseful acids gﬁffﬁﬁ‘m &rd ST of

1,4 - pr egnad| er}‘e anhyfyoys hm cmind tbroanahe 0°°8B“§‘f 4 sgngcmorql 0|

diol - 3,20 - di%n dta@@&aﬁehemal mup ﬁl[ b aeﬁ{aml] szomfutOﬁ i, >
3,20 - dione in 5 %d%?&the 2261693191228[@ o yrndmyﬁuxa!cea c1° °fﬁfﬁt‘§yla er{(,xy_

. _ . t
aceti c ‘anhydri de. up et | hpbind (ckH Be sujeadd] ORFRIEP Reiet aad ﬁ:‘f #bhenoxyacetic, 4-.-

EXAMPLE 4- The 04 oxidatiah aé @mrrrhrmnlg@# U O E bR achl)O--Byliesis 2/ )15
Conversi on of Cdfp é: @mltediperang ég 182" glid uicen Motch‘ |asx§ ot @henoxyprgpionic |
resul ting pre- usmarmcyll‘m rélyzed 320 - d aGlPhavat e :
is filtered from mgc d‘%gn%z_ﬁum.gﬁregnapr eciﬂ'a) 7 g@ﬁ;@%ﬁg“ﬁﬁgﬂpf activity 803
triol- recr ystal 51 ej-;, {THi caan;zmswhfexanneadm;&h 3-dehydm®mseq90\}é‘|= 6;‘;
0.45 . of 1.4 - prifisgicend o I A e i rdew oI
consi sti ng 95 17a 126.17-%2 'Fﬁ°b3l’2°' adlstmeg Zieﬂd- A gadron 'lsaco e‘rw: or Srbmihdy but

fish sol ubles, 0.1988 éﬁ%’ dmé‘}@w mmyd:&yoc%‘? Tthe phftiologically actwe mtcrme-
recrystallizati 0 g:,h dpcedrﬂ\ theofna rel r r &iker |1-caimirogoricopfroncy Jl- -
35. rose to 237- 239.{eemb i[s ﬁm fch]&ﬁe,( d'ly(b'l-é_ xyco E@“g‘f)_l Ededoky-
are sterilized as dt-!@ "ram eﬁ&ﬁely {nefcet dbef];s octgg y ro-aldosterone. .
above and i nocul at e dama@mnsmsm al . < 1es £Othe increased duration of

Clerr]Herr](ernr, sulfG}uc &Biyat AGk@ i g,tmnysit $ éwnffP ﬁ dycogll
100 7.51. Found: C, fa@ge PfP{e“ %%ﬁ,&;ﬁ%ﬁe,&m‘?ﬁ b¢c e‘t?‘ﬁ i 0%5 iy, th};Ir
seeded culture is i f cﬁiaadeemtléts ‘fﬁ“ e;’%'go IVRLEan two o (5
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i solated from the cmemma #ﬁgﬂ;ﬁ’; aha)| :ﬁme,a@st bﬂ@ydrqqlfb“ ppe
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acet one- hexane and ha‘&cndlgﬁsldh% “‘ ' .éehydra'chﬁlsdl we@rebyrd- 1
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o o' Bl R el e PR
esters of pol ytastlg, ¢Gbl tnegu’s ioaS @ bil caéul;g/mt:m nd:&nﬁastammg M he
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11[ er r] Eﬂentnrcyeadtatkat @d scnlfgtyl Sy W‘)onef hqmd me:ddnde 'meotehnncru |nhxtlire 105
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17(err], 21, 6¥6YS LﬂEﬂE‘aPéaChﬂ e t%% rvf]!s‘IP ezna encflgl,swded
1 b i gl it _B?Q dioe o min
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shake period is*usu&® way. From 1.0 g. of Compound F 7.2-7.6. 5 g
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gram yeast extract 17«,2f|'hexob{$1m die regnene caﬂnqdmlrﬂcle ghefr b4 npreguadifief-cl@«-") in
1.0 liter of acsplutiog q*f "“a ad‘ﬂ‘Ftscﬁzg ‘E’é‘h djopg j -sasetate, gm.p-
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aut ocl aving for é ; end b%ce‘ ePPsqof 1% R 01%
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) th formatcs ée%%na “wg‘Pt atcs OI’ My not
7est p 8he
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r si due reactlon mxture is diluted with five volunmes is crystallized from

aget one- hexane, giving of water and the precipitated conpound VIi

C‘J*ystalllne 4 - pregnene - 2,11[err],17[err],21 - tetrol- is collected by
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soI utslcgrnplem S Thé&&dpors 189 roltrof sagestrat eg |crystg1u&cmm oud HIij C aci d 843, 211
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lagerr], W{egﬁm (H. - triol - 3,20- remwgapgigﬁgivmluilcé rf a’”] and the
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1.0 g. of p-toluene nene- 1,11[err],17[err],21 - tetrol - 3,20 - dione
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sol ution. ofAgkadn @& cominuécq fox 10 utpg longess %7@,5 Rrved in Examples 33 to
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dried. 184- 1881 ol Gad h&)lnﬁafnu ﬁerpﬁﬂ@;darae}:tmuc&7aT12=1r63111fehg0$°1“n°‘31 %01
EXANVPLE 30 6 I figfiueibdnol. (IBd cdbined cugteg o] %‘; %;ec"g%ac nﬁpregnane
- 11[err], 17a @nuatqdr*} ‘h“- ‘0 ‘s C“? é r.ﬁig‘&"' Ve & lj ghasumosulfit.om  an
~ acetone- we e f,lpf - ;:nonc 1ortﬂ¢3mﬁmiyaae¢nm te) in W0 1}"Tanol
dlene 21+ dic

- mxture. acetate (1 - dehydrocornsone 21 - acetate). Tergpi &rFSVSBF‘Z‘;Q f‘° Tcét@gf lCnC' 1
11[ err], 17521 Moo for -thg jpmgduction; ¢fhe 9 &F “i"’fl ed ggm"‘r‘i /;,
Di brormpregnane - 174,21 - diol- anple 36 with 7.0 g. of. <ﬁghl orophenoxy-
3,11,20 - trione 21 - (2[err],4[err] - Dichloro- ac‘é‘tyl ride. The;
crude product is crys- phenoxy acetate). tallized from
95% et hanol to give pure 4 Ten grams of the product of Exanpl.e...preghene

Ilq[qu- ook Beedmrerrypey Sy 20— L~ m‘mﬁeﬁ““‘ 25‘0"r'ﬁ of

______ .




charged (about thirty mnutes). Addition of shaken with hydrogen until one
equi val ent 25 water precipitates the crude di brom de which (231 cc. at
25[err] C.) 18- absor bed-and—the . up=i st tered-ott.—Cryst al -i-zat+-en—f-rom———r0
acetone- fjake stops. The nmixture is filtered and the methanol gives the

pure 2,4 - dibromopreg- solution is concentrated to 25 nm. The 90

nane - 17a,21 - diol - 3,11,20 - trione 21- product which crystalli zeg out

is filtered off (2[err],4[err] - dichlorophenoxyacetate). and,

dried. It mgy be furgper crystal lized from acsa{aame to g| ve al | opregnane -
11[err],17[err], 36—bB- J.,’-i- = nadirene -

- triol - 3,20 - dion® 2 mﬁc pHis b ngi) Ean h@aifé.f %ﬁ'ﬁéﬁﬁ?‘i&?&ﬁf
(2[err],4[err] -Di chI ea% 5& hﬁ@% l%led RI0 @il oC@nenalass tnb op2.46- 65
95 oxyacetate). added and the: nnxture is held at pa$°e6 bgou:nsfa hey?:it\ge tgreﬂuxedlforl herugs %
al | opregnane - 11[65rrjor OFq 2] SPIPFE’“ i kr%] d chromato. >
triol - 3,20 - dione m?‘ %}ﬁiﬂoﬁzéﬂ%&% 35& h@g"um D, @8 the benzene %
quinal dine re-esteri doqrs_s d’ixdglieatﬂﬁtuﬁfls btk zauaacetcamhe& frogmn metImbldtoazwe 70

95-100[err] C. for 16dilst0hd mulﬁh@mperatered*rashs&)w()‘éﬁ |h4 2egzqaffnegglllrf; &éqggmle;
mxture i s then std@nfor greshops. | e i f‘q‘“?té"rﬂ “Sorutrorn B8

mes, with hot water and
g. of potas- 100 qui n¥§ I tNe7.08L @kt | $11 gm.tract ed vmtmxmmm
bi carbonate in 25 n . wivhe BAE € arg - d‘n’hb:o&tteh&pacetatéﬂme éoIAilpmrmams k7hé \Mmﬂh-"zo' 75
dilute mxture.is tpwﬁedijGnstQ‘hﬂh@urf%‘nmtﬁﬁﬂﬁFtroqg cp én i '{;ff“e)
water, dried, and &vapgitare @GRy bubbl i ng t hr ougle A Q@ Cd,oagl dstsrﬁeme_g\ufl -
ated to a residue. Car ot egereipiegnahd 017,21 acdid implenwtwnthln \, ob@-chibroplgfioxy-

wat er are added benzene oﬁ,lamﬂmateeli Nﬁgheglcuprpsﬂ fori ”E'Sc Tt dt‘:,'?df\‘ét ls crye- 8
m xture concentrated i B‘E‘Yt" 05 t 4;1,, ,01_g3w2°0puéeme

. 0d <
17[err], 21 - diol - 213 ﬁid.smfbé ] “C{] fu@anh n&OglFEGte loryataedceated. T, 20 -
trione 21 - (2[err], 4pd, itirred, ad;u& tar arpﬂnesa w:thWol'u-h \Emerau:amﬂﬂuscersscsmlshwm@ﬂ in

from dilute oxyacetatie) of Wb ah of > f@l‘gt i 5Qimln o ot erbplagaias dfq_h<§|5v|“palla- 85

al | opregnane - 11[err fe Zqé o ity h%‘é’ddéf zt LB Sl e (faf e
116 (di- triol - 352 ater écﬁﬂﬁes Vrﬁdegdnﬁ&'ﬁld@ m&he(zklatct &1 250 X@N# Jabsorbed and the up-

are esterified as in Exfiwmpd of3rystalliatign oy, acdd@- EXWE\P 389 mlxture 18 filtered and the

of 4-chl orophenoxyace tlme itefepur '69““5&“%']3 ‘é@kﬂa I a The 90
triol - 3,20- duct i? y}%ﬁ %ﬁ& ;?f[}fm&u%neﬁg& anq oai*f ﬁf‘%f;i;éﬁ
-(4[err] - Cnl orophenoxyacet ate ¥ |ve al | opr atmeneto]gleaﬂﬂip t:gﬂa?la 218,174,
triol - 3, 50 | 130t Be b&nﬁ'tcmﬁlmr- 5 ndipheaiid] e2136triol 93,20 - (4’-l§h1°r<>' )
(4[err] - chlorophenoxyacé g%) vvéz’ﬁ Q‘ﬁgm@?h‘fﬂreﬁrﬁ’ﬁ Cft,‘;,ij Peauf;p? “he P
triol- 3,20 - dione ar efjdel We tfRodker4 @f CBxarfifle 417{:28- wribl 4320Pdi@grm aedfu&- and
11[err],17[err], 21 5 Br?nlglfi dnssaved Q]Efm;fm ]%xf hedl% yEeceit ratnorg hggb grefus, of r;ﬁililﬂsl:lce;z;t;
crude dp r ?‘

nh -
di ssol ved in nEt han0| mgn%:és h;nt}xs; ester gsxllggu 0‘: )sxu xcarﬁﬁx@t [J 5&t o'i?tfe 10
crystal l i ne pregnane- h{r.er'rﬂe, soluuonTvsoWzgnaanﬁutoﬁﬂdmempnmdtseﬁrrea fo sevuhm;oaéh
- trial - 3320 - d| onsﬂfﬂlic acid demt}c driggy |aggk @vapor39 “dg 1 ewghw&cmzedmmm
of glacial acetic éﬁ@{;f?& C%IE hromatography from to neutra 1y, 5

eai P ater are added
ma in jgrn silicate g1ves an the  mixture da%mce ated’ in. vacuo to 105

stirred, and pyeat ed eqﬁyu B -Wr 9,21 Qf g4 ODASNAL. | The prodipicatddds cAlle@Ed, Grashed
acid. After B/(1,4 - pﬁb@namom&b (214 erdidhjofoplien? 1 With t watqy| and {ciysralio ofrom dilute

di sappears, water i, B‘e)an ﬂr’a%b wit ?‘-‘g e 2 cthanpl yto cgive alopragpng I o kg2 -
crude dibromde is ? ;ag; nar°1fd P ea +d1 ? arflstgiﬁo% "1:. pﬁa?g w1theslasmgr 110
1 g. of the dibromde is suspermmdpmzmsS One gr am ofodchiokgh qubtgzltch&fxdd?_xaﬁa)bze-

1 1 d {
57 w11 °C ot bt s "@;;3352? AR
35 [err].: The m Xt ure e Egm pegaiRd umln trione 2 p?e'gfga tja
bronof urcate - 21); SBLZOurdmneat;l uleaaddvubxt%ag;toed—vvﬁtkﬂ‘heltr #d&ne- 118,174,21 - triol - 3, 115
s i e on -
1, 4- pr egnadi ene - 11[@ "Tiftf”"’é epz . ﬁegLnol Thea e ch| off. dé‘ eTHle- @bt Ghlorgphenaxy

dried and evapor- ss centrate ﬁfﬁ'e 1%'2 xﬂgopwxe rolcE e %Qﬂplc
the residue. is crystallVdmedn&lhBee dione 21 - (4‘1%}0&)9939& gre Dovertd WRIS 25 MORF glacial acetic

met hanol - acetone to qunwcefifelll 1, 4- pr egnadi eg@?}:—*ﬂr_ﬂ_ @ldrst}eatwaroms&wuh;fzs 126
O ione 20 P CORRILE N pdhet tho P! o2 ct,“é% il S Mo
-3,20 - dione 21 - (4[err]s GBDII mewhlo%bhen-( uld dipromide is filtered off and dried.

chl orophenoxyacet ate) , m [oxyadeBut) tle 'mllls fehlaf]i:bﬁuudetxhea;m%f_i%og 2
product as in Exanple, n"1 ‘Q’F ‘;é‘ﬁ ﬁﬁa 1 ®- ofj fipthylanilige and wagped 3

trione 21 - furoate - %er b'fmi%ate o F18 M steam Bgﬂﬁ%ﬁﬁﬁgﬁﬁ six
233-235[err] C. and 251-254[err] C.; 75 9a- Fluoro - 1,4 -
pregnadi ene. - 17a,21 - diol- 1,4-pregnadiene - 17a,21 - diel - 3,11, 20-
3,11,20 - trione 21 - (2[err] - Furoate). trione 21 - (4[err] -

tert. - ‘hutyl phenoxy- 1.0 g. of 9a - fluoro - 1,4 - pregnadi ene-
acet at e)-“—':ﬁﬂeﬂﬁrrng' T30 s :




dropwi se to the stirred solutlon 0-45 g. @f - -poi AL-205-207kerr] . €

and 2-—ftroeyt-—— chi-oride-— i xture 1 4- pregnadi ene -
17[err},21 - diol - 3,11,20- is allowed t roomtenpera-
trione; 21 --(5{®err] --tert, ~:,'-:;¢ ut yl f ur oat Elmmmllfmtmmlsnﬂlll rred overni gli
The mi¥ture 2[err/_(|,),,\ | ting point 2%1-243]err] *C. 85

t hen ,‘ured into 200 m. of'cokd 10% These esters are
adnmi ni s_tered in the agueous>2ul#&llc acid. The resulting pla- _ differ

As w || Shd @ftrattéd) Riith t di@hylens egdi; ¢gnwlntnh 1ikt7e21 -aqineé:@%- sodi um

bi r car bortddride. ’l’thheol%qlmm agdl eyAperr at i on °‘E YRt gelingpointyng wat e,

Recrysg ai"Fq ? ) F{ﬂ;g Lo relc[,_ L PnpM.21Qi MeD Stardd ng
colrrpo (cji ,eggﬁy%“éeﬁaﬁé CEET: mlqzejdme(Z[ ér r3|,zo- dlfolué’ aht 6l be&helﬂsheamy- will be
sel ect ed2Im (4 -Ctieroplegayaeite), 1pos- a cacytstc‘a i ne subst

sible ef g%&tcofﬂml yme rereslpst iy mg‘?’@ﬂb‘% orl‘bgf'fi“a ﬁﬁ?’qn’%gaﬁr}éﬁg‘ the 21 -

(2[err} 8% ur oat e)gxalibi@Upat i ons on subse scs GBS 2L lec pr ocess, est @

lj

t.
S

ent
ways desgy %@hﬁ'ﬂc ARR YBuredhBicl@t € | S frlohd @1 g anehuibasdaed Byccessi vel '}

of 9a - bl URlhdo = 1,4, fregnadidne gAML ediel- - 1114 @egnhdiene and. zb tdh:e rfddgesary
presence or3 plrzoortnqnntlrie(Z‘eFm?éﬁ)err 21 - triopg 3R - (4'3 'F_?S}%Oxy-a”d of tH
C
1

9lerr] - . s ﬁﬁ_q%“gogr’q‘t{g %‘ﬁi‘% h ap ﬁ;}ﬁe&;sg{‘)f&ghaggg“ fal ogues

b t h ¢ PI OGESrSznadd@E At 91521 Oldioai- read,20-By8oenpl o
S Ltysh 1s- coﬁled to Od\/‘ElATl'HdE lﬁllgdkleﬂ/l | S trwncf u210 | phenoxyagetnts, declting

OX tion Of 5 ZO s havi ng
t ?sua E@“g% ey regpand I Ifaﬁz&v. ty and

ohb[ amé ]mn:tur"e but ¥‘|),)me!tm2[peilht‘ 41—2nm0at e], &1 -

Crl

phé:
(2[ err], clb“{ ‘r?Jf%?c ¥ SEJ’FSQ %&Evg? f
oxygen -1 R an@at::}, aéh fbxr eltte] sequeh LUBroﬁcrﬁia Q[ﬁﬁdu Fe a dC:h| oro a
20- posist |amswaterbyRearvh nhaumg‘{‘ o8 pobr cgdrredattiipest g)\fenitadrekl yeirroesy t$0so0l  a
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- 1
Of 1 de- :’acql?yb;gl#ﬁ sé;%g*rxg{én eﬁtﬁ %Shgilblljé e&ggﬁg erfe ln%é\'%ﬁh[pf CO'II sone ar g

g m%gcég;ﬁ ket oni ¢

F8

produced.” 1 Gmilar fashion, the 21 - @! hYlQEé?e?fyl Qﬁuoﬂ{]onesﬁss ue ar OUp 0
By react iefig of bhefiwer I B paeagedige k1865 2 to th& néchear ﬂzremeldrlpmr amd- b

hydr oxyl 1 raliupmollo&?% é’emmlvwftthe Phe dasio rqfdiegmﬂp topewhichi @ partiqelar t he
17[ err] - GESPLF anyogucy ?ﬁp ;;9& b§ul§"‘"ﬁ§ %‘@%féﬁﬁﬁt i onal esters have
df e pE:Ehahé LHes hdiheC N

been obt FhBEQ: chingld IRt aly1cHBR0AR at 1.t
1, 4-pr esg rz% ertechl-lorébl:enoxymicaylchl@'}dz,() 21- dnhm:ec@i acnmmrarprbmﬁ%issﬁrmre datllbélro 100
€ly oXy- [lon, wiic compounds
char actSer{ seﬁ V)l'gf; e @Jmhe : r% e égpé?dton en in the 3. sen

of a dou@i rel-a 'Qf)ﬁ; nd 20 jol, y 1 “group or
11[err], Jﬂrvediva 4 of21Ldehydrécomibol -.mdBpQQde- ket@nic yndmoacxhé il S-padiion, by

110 di onéycmomscfnela@am@ucedz er rf]ree nPI taj ﬂl gyt an estegfied] bydedyyld grelépor{)% sol .
sntu %@
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240-2 & ()l FYecHg; i"8§§ e - P T AR 07 sond
1. [err] regea ic@ﬁ‘x@ﬂa %rhﬁ obtaifddo ! &th Q1 ehe 9é-pasmon, which
9a- f | uor o- 11.4— é‘hydid.‘nﬁcer t olsGlzo @A{xeezr- ] comppetdy kq)diwembacgcme:ﬂa:t/e)ﬂq pre- 6.
21- est er o (%%@gﬁ? d 92 4. sgpce ofe yﬂ}";‘ﬁ’é‘,’ gﬁ ds dhisel-position. 110
- 1
11[err],, 17 Eﬂ;in f'fur e point& y3 Oln&hﬂi oc&tjﬁl s 2 to 5.
1 one 21 240{35[ @r(wih decﬁ?ﬂ oﬁlh ur oat e4.-9«Bhant hydrocortzoneA conmpound as
c

hex-1143
med ink tl'amwné%iu’%zm- if edid d‘iheﬁe - > Prffigerp]l-delipieey n‘:’l Jool. 21 - L oI -

having Aan gste %%e g 1, J@ﬂ

(4[err]=t- E f e )poasyv TA CBmpdaFd a8 drduaddmddam, alaim 6,

wher ei n rrel,#—puaglaqhmeﬁulfizlﬂe- -emrl 3@)- (havingh aresoified bydrexybgtosp inatle cal i s
org anic.: 5 dione 21 H%henoxyacetate) Zl-posmon, or as clalmed xn claim 6, wgere.xrA conmpou

as cl ai ;red | é‘ﬂ) iy e g nad T ‘;dgg“‘ £ & imed B 20im Al poe 21-
wher ei n Ihﬂ4—ﬁﬁ§n@dhcd’eadl cal- 320 Eih:a& 2bf whep| the e ﬂdmt}(asﬂ'taabea poly-

basic ali phatvhqu?ﬁcefebyﬁl o- al | ac'~?a < a’I’h Pb%;i!re ac1dl? ertr] 21 -

ene 9 =
diol - |3, 1 PipEnade 341_@;&“ Lq;m al& 1 ag‘g L angalieione 21 -
(4] err] r Chl fRRP pHNERCERAT A |c poﬁﬁi eg cRitned ualdmﬂ 7,n1251 ai m
mel ting pol,m-bteéxﬁﬂlerﬂ:E}Z 7e£r]- d@l - 31120- wherem the est¥) radital igompafingd @s cl ai med
claim 7, 12%iose42bre 51 bs“ qlor . cygoajkyl-gupstituted dpy fn the es
%{Eb om 1Pl 1 car ac1d havin

radical; is trﬁéﬁf"ﬁ; &l in" :hﬁéiléﬂgﬁ’m% ok
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130- 135[err] C. alkanoyl acid, having not nore than eight (with |oss off

oKy - is ﬂuernqtourni n1t<hé004m oqflcmdolf)/o |’6ﬂ§%6#§£uﬁgsa “!(‘J@)Cfsﬂ:e’l!‘att and 21 &

llng

ce

sol vat e} ;i car bon atons in the al kanoyl group.

1, 4- pregnadl ene - 17a,21 - diol - 3,11, 20- 11. ‘A 2l-ester as.claimed
in claim 7, 130 843, 211 : : .35
hours. % | | ' LEL-0R

e

br onof uroRtE == 2[&FT]) - SuTTuric acid and extracted wth methyl ene
1, 4-pregnadi ene - 1lf[err], 17a 21 - trlol - 3 20- chI orlgje The sol utlon
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38B. trione 21 - furoate -

2[err], in tw forns, 10 EXAMPLE 40

233-235 C. ‘a-|°rd—%5%-—2514-j@—rbu, AR 7% 9a - Ftuoro ==1.4 - ‘o
pregnadi er@ - 17[err], 21 - diol- 1 4- pregnad| ene - 17a,21 - diol -
3,11, 20- 3,j11, 20 - _Ulone 21 - (2[err] - Furoate). trione 21 -

(4[err] - __.',_ert. - butyl phenoxy- =1 . . of 9a - fluoro - 1,4 - pregnadiene-

acetate), dfelting point 130-13%. Yol 17a 21 - diol - 3,11,20 - trione is

di ssol ved ‘] (with loss of sol vat»c)'3 in 20 m. of dry pyridggse and
the resul ti.ng— ' ' ion is
cool ed to O[ @sLd The :illhe:re&s thﬁ‘#paﬂdbdt(:];%lute émz of -(5%131:1:5; lpgl_ i(yzétet at e,

mel ting drop °§tfaF‘F ¢ °P?)n d: AoEne = L Py %’ 207 C.;
and 2 - furoy e‘g“‘:f,g%l ¥ T &Xh i ﬁé%f#ﬁ““"?"yi“’%“brelg ene )

17a, 21 - dbOlimes &o&lmaﬁnoua&ma& :ev\@d-. t1g~ V\Ial‘lm-lﬁégnwdleyle £ alf 02 t ra-
trione 21 - %, (dne e-ll/e’,lllaMZl n;wtb)u?r, pI )Etmeate f?o digre 2hn@’ 1 RromepreaeEy
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sible effec soillowemt ®rwaeti |s1|agl em;reraeon- | riosd 121 |- (B! #mthl-(bngylfmrbaec 21 -
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hydr oxyl gihguﬁoﬁ 5&@% @llldevéhg : e170: ostub@ aRC ly ch g bigsgg:bg—
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