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Technical Field This invention relates generally to

phar maceuti cal conposi tions and nmethods for effectuating change in
human hypot hal am ¢ function, t Technycal tBigldy certain behavior 5 and
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particularly, the inyention relat 5' regnane
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physiclogy and behavior.

10 Description of the Related Art
The present invention relates to certain

compounds, namely l9-norpregnane steroids, particularly
l19-norpregnane steroids and related compounds as will be
described herein, and methods of using these compounds as

15 human vomercopherins in order to alter hypothalamic
function, thereby affecting certain consequent behavior
and physiology, e.g., the reduction of anxiety. The
19-nor-pregnane steroids are characterized by a four ring
steroidal structuré, methylation at the 13 position and

20 ethylation at the 17-position. The 19-nor-pregnenes are
a subset which have at least one double bond.

Ohloff, G. et _al. (Helv, Chim. Acta (1983)
66:192-217), which is incorporated herein by reference,
have shown that several steroids {(androstenes) have an

25 odor which varies with different isomeric,
diastereomeric, and enantiomeric forms. Some members of
this group have been reported to act as a pheromone in
some mammalian species for instance,
Sa-~androst-16-en-3-one and Sa-androst-l6en-3a-ol in pigs

30 (Melrose, D.R., et _al., Br. vet., J. {(1971) 127:497-502).
These l6-androstenes produced by the boar induce mating
behavior in estrus sows (Claus, et _al., Experimentia
(1979) 35:1674-1675).

In some studies it has been noted that, in some



19-nor-pregnane steroids are characterized by a four ring st er oi dal
structure, nethylation at the 13 position and 20 ethylation at the

17-position. The 19-nor-pregnenes are a subset which have at | east one
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5a- Andr ost101 6- 8hEBexent sepcsperationsrisytthes pexigberrl klood, saliva

and axillary secretions of men and of women (Kwan, T.X.,

et al., Med. 8ci. Res. (1987) 15:1443-1444), and their

function as a human pheromone, to the extent of affecting

choice and judgement, has been suggested (Id.; see also

15 Gowexr, et al., "The Significance of Odorous Steroids in
Axillary Odour", In, Perfumery, pp. 68-72, Van Toller and
Dodd, Eds., Chapman and Hall, 1988); Kirk-Smith, D.A., et
al., Reg. Comm. Psychol. Pgychiat. Behav. (1978) 3:379).
Androstenol (So-androst-16-en-3a-o0l) has been claimed to

20 exhibit a pheromone-like activity in a commercial men’s
cologne and women’s perfume (Andron for men and Andron
for women by Jovan). Japanese Kokai No. 2295916, refers
to perfume compositions containing androstencl and/or its
analogues. 5a-Androstadien-38-ol (and perhaps the 3a-ol)

25 has also been identified in human axillary secretion
{Gower, et al., Supra at 57-60. On the other hand, therxre
is little agreement in the literature as to whether or
not any putative pheromone actually plays any role in the
sexual or reproductive behavior of mammals, particularly

30 of humans. See: Beauchamp, G.X., et al., "The Pheromone
Concept in Mammalian Chemical Communication: A Critique”,
In: Mammalian QOlfaction. Reproductive Processes and

. Behavior, Doty R.L., E4., Academic Press, 1976). See
also: Gower, et al., supra at 68-73.
. 35 The pheromone properties of some estrene steroids



wel |l as Androsta-4, 16-di en-3-one, have been found at 10 different

concentrations in the peripheral blood, saliva and axillary secretions
of men and of wonen (Kwan, T.X , et al., Med. Sci. Res. (1987)

15: 1443-1444), and their function as a human pheronone, to the extent
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behavior and interpersonal communication of mammals
15 (Beuchamp, G.K., et al., "The Pheromone Concept in
Mammalian Chemical Communication: A Critigue", In:
Mammalian Olfaction Reproductive Processes. and Behavior,
Doty, R.L., Ed., Academic Press, 1976).
An embodiment of the subject invention concerns

20 the non-systemic, nasal administration of certain 19-nor-
pregnane and l9-nor-pregnene steroids to affect a
specific behavioral or physiological response in human
subﬁects, e.g., a reduction of negative affect, mood, and
character traits. 1In particular, nasal administration

25 provides for contacting neurochemical receptors of a
heretofore poorly understood neuroendocrine structure,
commonly known as the vomeronasal organ ("VNO); also
known as "Jacobson’s organ"), with one or more steroid(s)
or with compositions containing the steroid(s). This

30 organ is accessed through the nostrils of most higher
animals - from snakes to humans, and has been associated,
inter alia, with pheromone reception in certain species
(see generally Muller-Schwarze & Silverstein, Chemical
Signals, Plenum Press, New York (1980)}. The axons of

35 the neurocepithelia of the vomeronasal organ, located



for sonme mammal i an speci es have been descri bed. M chael, RP. et al.,
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[ nvent i on concerns 2 he non-system c adm ni stration_of certain
19- nor - prfTRARsand - $9- n8E-3hegdendteraidi Rioghen, and Nglec. specific
behavi oral or Biwisi oﬂmlloatmres:por’Bﬁs melrvenhas disady eyhapticg., a

reducti on of f@&% '?1‘%1 char acter traits. In
nasa Cﬁfrin tﬂ@‘}%xﬁ ik

parti cul ar, nistration provi es for contacting neurochem cal
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e G L B e T "
voner onasal Or suprgie@nd by Moran, D.T., et al., Garcia-Velasgo,
J. and M. Mondragon; MontlBloch, L. and B. Grosser all in
J. Steroid Biochem. and Molec. Biol. (1991) 39.
It is apparent that it would be desirable to

20 identify and synthesize human vomeropherins and
pheromones and to develop pharmaceutical compositions and
methods of use to influence hypothalamic function. This
invention relates to the unexpected discovery that, when
nasally administered to human subjects, certain

25 neurochemical ligands, particularly 1l9-nor-pregnane
steroids, l19-nor-pregnene steroids and related compounds,
or pharmaceutical compositions containing
19-nor-pregnanes, l9-nor-pregnenes or related compounds,
specifically bind to chemoreceptors of certain nasal

30 neuroepithelial cells and this binding generates a series
of neurophysiological responses resulting in an
alteration of hypothalamic function of an individual.
When properly administered, the effect of certain of
these compounds on the hypothalamus affects the fuﬁction

. 35 of the autonomic nervous system and a variety of
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pal atinal, formthe voneronasal nerve and have direct synaptic
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bind to chenoreceptors o
editors, Handbook of Physiclogy: Section 3: Regpiratory

System. Vol. II. Control of Breathing, Bethesda MD. 1986.
15 American Physiological Society.

In some instances a single l19-nor-pregnane
stercoid, or related compound, is administered, in some
instances combinations of 19-nor-pregnane steroids and/or
related compounds are administered and in some instances

20 one or more l1l9-nor-pregnane steroids are coadministered
along with one or more estrane or estrene steroids,
androstane or androstene steroids or a related compound.

Background of the Invention
Definitions

25 An "affect" is a transient feeling state. Typical
negative affects are feelings of nervousness, tenseness,
shame, anxiousness, irritability, anger, rage, and the
like. "Moods" are longer lasting feeling states such as
guilt, sadness, hopelessness, worthlessness,

30 remorsefulness, misery, unhappiness and the like.
"Character traits" are more permanent aspects of an
individual’s personality. Typical negative character
traits are sensitivity, regretfulness, blameworthiness,
stubbornness, resentfulness, bitterness, timidness,



30 neuroepithelial cells and this binding generates a series of

neur ophysi ol ogi cal responses resulting in an alteration of hypothal amc
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steroid, or stéred rs% ances
conbi nat i ¥ oﬂeﬁgtn@ﬁe fedignkosder oi ds and/ or rel ated conmpounds are
adm ni stered and in s@nechefdPddetor” is a receptor molecule displayed

on the surface of a "chemosensory" neuroepithelial cell

which binds in a stereospecific fashion to a particular
ligand or ligands. This specific binding initiates a

15 signal transduction which initiates an afferent nerve
impulse. Chemoreceptors are found, inter alia, in taste
buds, olfactory epithelium and vomeronasal tissue.

"Pregnene steroids", as the term is used herein,
are aliphatic polycyclic hydrocarbons with a four-ring

20 stercidal structure, at least one double bond in the
A-ring, methylation at the 10-position and 13-position,
ethylation (including unsaturated groups) at the
17-position and an oxo, hydroxyl or hydroxyl derivative
such as an alkoxy, ester, benzoate, cypionate, sulfate or

25 glucuronide, at the 3-position. The 1l9-nor compounds
lack a methyl or other carbon-container substituent orxr
C-10 where C-19 would normally be found. Derivatives
which contain these structural characteristics are also
referred to generically as pregnene steroids.

30 The following structure shows the four-ring
steroidal structure common to pregnane and pregnene
steroids. In describing the location of groups and
substituents, the following numbering system will be
employed:



20 one or nore 19-nor-pregnane steroids are coadm ni stered along with

one or nore estrane or estrene steroids, andr ost ane or androstene
steroids or a related conpound. Background of t he
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An "effective amount" of a drug is a range of

personality. Typical negative character
regretful ness, blanmewort hiness,
bitterness, timdness, 2
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5 quantity and/or concentration which brings about a
desired physiological and/or psychological effect when
administered to an individual in need of the drug. 1In
the present case, a needy individual is one with a
physiological or behavioral trait which is normally

10 regulated by the hypothalamus and wherein it is desirable
to affect the function of the hypothalamus or the trait.
The effective amount of a given drug may vary depending
upon the function to be affected, the desired effect,
route of administration, and the like. For example, when

15 the steroid in administered as a solution applied to the
facial skin of a subject an effective concentration is
from 1 microgram/ml to 100 ug/ml, preferably 10 to 50
4g/ml and most preferably 20 to 30 ug/ml. When the
steroid is introduced directly intoc the VNo an effective

20 amount is about 1 picogram to about 1 naneogram, more
preferably about 10 picograms to about 50 picograms. -
When the sterocid is administered to the nasal passage, by
cintment, cream or aerosol, or the like, an effective
amount is about 100 pg to about 100 microgranms,

25 preferably about 1 ng to about 10 micrograms. It follows
that some drugs may be effective when administered by
some routes, but not effective when administered by other
routes.,

The "hypothalamus" is the portion of the
30 diencephalon comprising the ventral wall of the third
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commonl y understood to nean that the conpound has at 10 | east one double
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ethylation (i nsbe%nehy@éeé urafd giﬂélpé«)m,atlﬁﬂﬁxdlbulﬁa Pasi tion and an
oxo, hydroxyl or ﬁ% bcﬁ)erlvatlve as an al kox ester,
f

benzobat e,

cypi Bﬁﬁf“ L5 Zghﬁlmﬁﬂ?ﬁjc@“satreﬁﬁéa'ée 8% on.

The

19- nor conpbundatonomiacﬁerva&ﬁIsybtem ahdherorctardien sevatal ner substituent or

C 10,uhere C 1gny8 Eb%g%@?uﬁe %%haey&gasl B MAACSucn adhireh contain

t hese structur
pregnene ster of85°234

st er oi dal

grat ristics ar

St ruehtiee babhamre i Gyyaergand efamn dngradgricdise, hungdwer oi ds.

In

describing t herlegﬁ@awan o £ %w%eaﬁgmturé%ﬁa&aﬁ%sseem {ld oo

nunberi ng sgstenlw

[err]

others. The hypgn%agamus is also the source of

vagopressin which regulates blood pressure, and oxytocin

which induces parturition and milk release. All

hypothalamic functions are potentially modulatable by the

vomeropherin therapy described herein.

15 A "ligand", as used herein, is a molecule which

acts as a chemical signal by specifically binding to a

receptor molecule displayed on the surface of a receptor

cell, thereby initiating a signal transduction across the

cell surface. Binding of ligands to chemosensory

20 receptors can be measured. Chemosensory tissue, such as

vomeronasal neurcepithelium or olfactory neuroepithelium,

contains a multiplicity of neuroreceptors cells, each

displaying at least one cell surface receptor. Many of

the receptor molecules have identical ligand specificity.

25 Therefore, when the tissue is exposed to a ligand for

which it has sgpecificity (for example a exposure of the

VNO to a vomeropherin) a summated change in cell surface

receptor potential can be measured.

As used herein, "lower alkyl” means a branched or

30 unbranched saturated hydrocarbon chain of 1 to 4 carbons,

such as, for example, methyl, ethyl, n-propyl, i-butyl
and the like. "Alkoxy" as used herein is used in its
conventional sense to mean the group -OR wherein R is
alkyl as herein defined.

35 A "pheromone" is a substance that provides

erred to generically as
ight anﬁh§1+6m¢oﬁﬁ§€fq$FicFﬁFEa rﬁé&?Wﬁﬁ%chur-rlng



"Sexual ly dinorphic" refers to a difference in the effect of, or
response to, a pharmaceutical agent between mal es and fenal es of the
same speci es. An "effective anount” of a drug is a range of 5
guantity and/or concentration which brings about a desired

physi ol ogi cal wo®kasr2psychol ogi cal effect when adm ni steyraskes/09665

I ndi vidual in need of the drug. In the present case, a needy
individual is one with a physi ol ogi cal or behavioral trait which is
normal |y 10 requl ated by the hypot hal amus and wherein it is desirable

to affect the FagRifah nsRNEHefhGPBIRHCAISNoPet e Mambers of THRe of fecti ve
anount of a giyane dpar ey thaoyghleeneitign andupanigherafiunction to be

af f ect ed, themﬁin éé& tl%%t la mg&g&(g %Be@gﬂ&gééti&t lugpa d the like.

For exanple e steroid In a I stered as a soO n applied to
t he faci al deKeFEeF Ly §&5FEE?r%rirbﬁ'—ﬂ"§ct‘.’PWEr‘éB‘l‘ﬁ%]nt‘?rgﬁPoﬁ i she from1

m crograni rd tgodH0 [camrrdo@/lm, , pﬁéﬁ:ﬁrﬁhl pfi@ct od&elopmeperr] g/l and nost
preferably 20 %? °§%er OAd“}&“ekgéﬁgﬁfﬁ‘edﬁg' rectly

into the VNoa |ve gharmun |saoﬁt ramt
nanogram nor e2 mOr?)r-%q“@rr&BI yerpotiicho l&F&BSPﬁnﬂh%@%@tﬁt aB® pi cogr ans.
VWhen t he sterodéb¢fubahnansabeteﬂcécfﬂdmeahgsabupeéswﬁﬁth liynctions as

200 pg 1o abodt Tty fesbdivel k?"m@%l Poufatniitie yBMaday 20k
mi crogr amst? tn?‘b‘}"??ﬁ\?sthﬂlatlhﬁﬁ"% d lﬁﬁyc% %fﬁréfétlp%%\ﬂ%% or
adm ni st er ed hbyehaviceie afdetes, Thd plmg-te,leﬂbgﬁ:tlaﬁfemermfadm ni st ered by

ot her rout R St hd | O t he 30
di encephal on cﬁ‘?f%nrlelrs?pr?; rtlﬁle \}gnl?%d an:}é%)ttﬂﬂ: a?ﬁ %%%%OBQEM &é)ﬁn
- 8 - A picogram pﬂWENDEBFSHE'P 001 nanograms (ng)}. A

ng is equal to .001 micrograms (ug). A ug is equal to
15 .001 mg.
The invention is directed to a group of certain
19-nor pregnane steroids.
A subset of 19-norpregnanes within the group are
believed to be novel. Syntheses are described herein for
20 the following compounds as designated on the chart:
Chart 1 includes 19-norpregnanes to which the invention
is directed, but do not limit ite scope. The synthesis
diagrams that follow depict intermediate and substructure
syntheses for the preparation of these l19-norpregnanes.

25 Brief Desgscription of the Drawings
FIG. 1 and FIG. 2 show the EVG and vomeronasal

nerve discharge frequency, respectively, of steroid E2/P4
and control, in female rats.

FIGS. 3 through 24 show the EVG, EDA, RF, CF, EMG,

30 BT and EEG (alpha-V, alpha-T, beta-V and beta-T) data of

administration of designated 1%-nor-steroids in the VNO
women.

FIGS. 25 through 46 show the EVG, EDA, RF, CF,
EMG, BT and EEG data of administration of designated 19-

- 10 -



WO 96/ 40727 PCT/ US96/ 09665
ventricle bel ow the hypothal am ¢ sul cus and i ncl udi ng structures
formng the ventricle floor, including the optic chiasma, tuber
ci nereum i nfundi bul um and manmi | | ary bodi es. The hypot hal anus

regul at es the Wwomskgn®wn c nervous system and control s sever abcruss/09665
physi ol ogi cal and behavioral functions such as the so-called fight and
flight responses, sexual notivation, wat er bal ance, sugar and fat

met abol i sm hunger, regul ati on of body tenperature, endocrine
secretions, andorosterdids. in e MiPorhahemus is al so the source of
vasopressin which regul ates bl ood pressure, and oxytocin whi ch i nduces
parturition and m |k rel ease. I h t hal ami c.functions are
potential ly nodul at abl e by the ummazy Of Lhe ingd 1onpy descri bed herein
15 - A "l igandRccerdiggdyhetei ¥ ansol]aef eefll thighiiglyentioncke as a
g_hemi cal dsi gnaErbyiafepEirﬁaé‘ éatitaaudba@p&@iﬁolns w}ﬁ@apbeh;apﬂ: EHINEC

i spl.ayed op t S ce. of a receptor e t her itiati-ng a
i ohal & anSducerEhoRBrEuts fi ieRBhes and Bre aylRGRIY EOE MBS T
chenpsensory 2@dnintepratitorain e dodduiderl. Chenosensory tissue, such as
VOFFFOPQSQL nerroepitthE%FhQEooéﬁféﬁjEdt Eeuﬁﬁﬁg!iﬁf%ﬂ¢ﬂBn ﬁ? Qeeiaéns a y
mul tiplicity of neuroreceptors .cells, each,,. i, S i ng, at [.east .one ce
surface recept gFFg%ﬁyogfgsmg ttr(%lee sreeggﬂ?%?itrﬁbqnesctﬁoggaésgeh e%l%alalc?g'llcl i gand
specificity. 25unthépefef can vifuH wideali.ssue is exposed to a ligand for
which it has specificirty i6f ar faxen®t ol R%PBEUERISf idPntion YO to a

vonmer opherin) a_sumat ed chan in.cell.surface .. .receptor_potential can
be neasur ed. brovide met}ﬁggflg)gfd YrdPeE, h?es? SRS PREERNRE 2Tt anched or

30 unbranched prasipieetcal dnt pebaviokal nfwictians ofcanBdnduals such as,
for example, ngiAvh, afl NYbrmdrRF PR u1ate@UyY the hypothalamus.

Finally, it is an object of this invention tec

15 provide methods of altering hypothalamic function which
have the following advantages: 1) administration
directly to the chemoreceptors in the nasal passage and
the vomeronasal organ, without pills or needles - i.e.,
non-invasively; 2) a mode of drug action through the

20 nervous system and not through the circulatory system -
thus brain function can be affected without consideration
of the bloodbrain barrier; 3} a direct means of affecting
the hypothalamus - there is only one synaptic junction
between pheromone receptors and the hypothalamus; and, 4)

25 providing a highly specific drug effect, thereby greatly
reducing the potential for undesirable side-effects -
this because sensory nerves are addressed to a specific
location in the brain. Additional cbjects, advantages
and novel features of the invention will be set forth in

30 part in the description which follows, and in part will
become apparent to those skilled in the art upon
examination of the following, or may be learned by
practice of the invention.

Objectes of this invention are achieved by

- 11 -



and the like. "Al koxy" as used herein is used inits conventional sense

to nmean the group -OR wherein Ris al kyl as herein defined. 35

A "pheronone" is a substance that provides

- 9- WD 96/ 40727

PCT/ US96/ 09665W0 940727 - hapi cal  means THfiS SHIERMHASABERN| bet weeRCTHERSOPESS of
t he sane speci es through secretijon anﬁEmggﬁgheral chenoreception
I n mamual s pheronones are usually det-ect-ed—by—teetptors in the

vomer onasal organ 18 o] f.ect .deyel opnent,
IR v i e
er m whi ch i ncl ude - a any
source which functiconsaiss a prarcaentdoadly aecaagle, chirpdert ana apecific
voner onasal 10 neggg&gbﬁgegﬁ oﬂ@ggﬂg%g%Peg?g%hﬂﬂﬂces a physi ol ogi cal or

behavi oral effect. Thé physiologic e "voneropherin” is

nmedi at ed t hrough the voneronasal organ. P, A picogram (pg) is
equal to .001 nanograns (ng). A ng i s equ.ﬁ.tﬁ..001 m cr ogr ans
([err]g). Aferr]g is equal to 15 .001 ny. W The invention is

mre- Rt er oi ds. A
I believed to be novel.

i, Ng conpounds as

or pregnanes to which the

directed to a group of certain 19-nor preg

t e

Pac

Synt heses are described herein for 20
designated on the chart: Chart 1
I nvention

5 wherein P, is oxc, a- or B-hydroxy, a- or B-acetoxy, a-
or f-propioncxy, a- or p-lower acetoxy, a- or f-lower
acyloxy, or a- or fB-benzyloxy;

lla"' llbll' Ilcll’ lldll’ Ilell' llfll’ llgll' "hll' llill' "j"
14
"m" and "n" are alternative sites for optional double
10 bonds, and "X" may be absent or present with "j" to form
a triple bond;
P, is hydroxy, hydrogen, lower alkoxy of 1 to 6
carbon atoms, or P, is absent;
P3; is oxo, hydrogen, hydroxy, lower alkoxy of 1-6
15 carbon atoms or halo;
P, is'methyl or ethyl;
Pg is hydrogen, methyl or halo;
Pg is hydrogen or methyl.

One class of preferred steroid compositions
20 contain steroids wherein "d" is a double bond, and
optionally "b" is present as a double bond. Another
preferred class has "a", "d" and "e" present, and g or h
are optionally present. If "g" is present in this case,

This Sheet Has Been Replaced - 12 -
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Is directed, but do not Iimt its scope. The synthesis

di agrans t hat

foll ow depict internmedi ate and substructure synt heses for the

preparation of these 19-norpregnanes. 25

Brief Description

of the Draw ngs FIG 1 and FIG 2 show the EVG and voneronasal

nerve di schar gwofssaoguency, respectively, of steroid E2/ P4

PCEOS962006ds! Ol |

in femal e rats. FIGS. 3 through 24 show the EVG EDA, RF, CF,
EMG 30 BT and EEG (al pha-V, al pha-T, beta-V and beta-T) data of

adm ni stration of designated 19-nor-steroids in the VNO

wonen.

FIGS. 25 throufR®R6"3hol? (RS ipyel L EpEegent CrAncthep\Ryeigrrafd cER@Sdat a of

adm ni strati onhas vesigredeant , 1%ith "£" optionally present. - 10 -
xgi?gig?Z?gs in the VEEF Fovel class of 18-nor- preéxggggsg§éogﬁ£§5 ofh
| nvehti on the aboye danigl yexeluding Fhepifeddoning rﬁ%“ﬂ%‘é?@ﬁt & to

provi de phes maeret instarnapemietreons andi @h Lentigidroyeman £, ~onerapherins

or pheromones apd aye a%}gta%ge%tf b, Q%Sﬂ% hyl Qx?én%‘ Séx{ci"ta'"ogl e ?g or ovi de

i ndi vi dual . I's al'so* an

I nven
net hods of usiB&*Phese conpositions to alter hypot hal am ¢

i) when P, is oxo, "c¢" is present and P, and

P; are hydrogen; then either of "j" or "i" cannot be

10 present alone, "m" and "j" cannot be present together, or

"iv and "j" cannot be present together, or "m", "j" and

*k* cannot be present together, and at least one of "irn,

"j% and "k" must be present;

ii) when P, is OH, "a", "d" and

15 present and P, is hydrogen, then any of *j",

1t e ]| are

niu , oY nme

cannot be present alone, or "j" and "k" cannot be present

together, or "i*" and "j" cannot be present together, or

"m", "j" and "k" cannot be present together, and at least

one of ¥i", v4", 'k" and "m" must be present;

20 iii) when P, is beta-OH, "c" is present, and

P, and P; are hydrogen, then "i" and "j" cannot be present

together, or "m", *j" and "k" cannot be present together;

iv) when P, is -OME and "d" and

"h" are

present, then either of "j¥ and "i" cannot be present

25 alone;

v) when P, is oxo and "d" is present and P,

is hydrogen; then "i" .cannot be present alone or "j" and

"k* cannot be present together.

The term lower alkyl, lower alkoxy, etc., is meant

30 to encompass carbon chains of 1 to 6 carbon atoms,

preferably 1 to 4 carbon atowms.

Other objects of this invention are achieved by

providing a method of altering hypothalamic function

and/or autonomic function in an individual.

A ligand for

35 a chemoreceptor displayed on the surface of a nasal

- 13 -



function of an individual. 10 It is a further object of this

i nvention to provi de net hods of using these conpositions to affect
physi ol ogi cal and behavi oral functions of individuals whi ch are
normal Iy regul ated by the hypot hal anus. Finally, it is an

obj ect of thiswagwasizton to 15 provide nmethods of altering Pyposdsabasi C
function which have the foll ow ng advantages: 1) administration
directly to the chenoreceptors in the nasal passage and t he voneronasal
organ, without pills or needles - i. non- |nvaS|ver 2) a node of
drug action thPGMEﬁFE?RP%33a1n6¢¥bu%S§®§¥@ﬁ@ﬁn8hﬁkﬁlﬁIﬁhﬁugﬁ théScfrcul atory
system - t past bofi thi fswec bt her cettab e lfalceotgdepii tiaddta ;candj dehat i on

of the bl OOdbri‘%ﬁal?&‘r{é eard'mllﬁls@epéé%rtﬁﬁagsng%af];gaes%tab@gof enbne
hypot hal anus - ere ONé synap un ween pher onone
receptors and iR@iwigshaughushatnhe 41)19251d piads regifikRghyytepekefic
drug effects tBRémrbYedgtal, yresulﬁﬁdgiclm@nt hetppdeitd df hobotndesmiabl e
side-effects - fu ctlon(ﬂfggause s§n Iy nerves are addressed to a specific
| ocation in the brarn st % et s, advant ages and novel
features of the i nvenﬁibnewqqm@él@etﬂff BRi® FppligatpartreirthEUE@Re i ption
whi ch fol | ows, iaeludé f18 tfunctional apcioReappasenihd @tleresa skilled in the

art upon eé@%é‘@&fé@ dlfsc&QSeéoiA Qé’ﬂé% e%oHB?( Rﬁs lear 88d R¥se
practice of the |nve IS |nvent|on are
achi eved tﬁp modlfled stero;ds which demonstrate g3id functional

provi di ng a phagube£ldriaegl conposition suitable for nasal
adm nistration in an individual. The conposition

In the following chart, particularly preferred
19-nor-pregnanes are shown.

- 14 -



contains a pharmaceutically acceptable carrier and a pregnane steroid
with the fornmula: J[err] 5 wherein Plerr] is oxo, [err]- or
[err]-hydroxy, [err]- or [err]-acetoxy, Bé-é—-%r [ err] - propi onoxy,
[err]- or [err]-lower acetoxy, [erpgt= rerigAS ac err]-
or [err]-benzy 0035{14%7 " ",H\sgm\g&ﬁﬁ@ "d", "e", "f')ill,cq%ésgfl%ﬁﬁg,
Tty "nm and "n" are alte}nati or opfi onal double 10
bonds, and "k" rmay be absent or présent with "j" to form a triple bond;
P[err] is hydroxy, hydrogen, |ower alkoxy of 1 to 6 carbon atons, or
Plerr] is absenj= |
al koxy of 1-6 1p cdr ag

et hyl ; Pl ] n,
i s hydrogen or heefyl.
conpdsi tions 20| cqnt & tler oi er el
optionally "b" |s grese ad fe bon
"a", "d" and "efT PSS , X
present in thisjfcade, § § e w g -
~ 3 = =
3 =

NOVEL
bead
w"éuﬁ
-J[
NOVEL Novet|0
NOVE
NOVEL

oull
0 NOVEQ

19-NORPREGNANES
4

2889, 35 a8 3

0™ umomd ™ mover] 0™~ wwown] 0 awomnl © twomn|©

= ] == =
‘Béf S 5885 £ \-%;%
b = —
= o
B = = = = =
= jre] v
N ?a.%ﬂ = %"‘%5 gy B
= =
= =z % °_, °_‘
F 3 = At i
% 2 Q2 g shene
- = = ) =
e = = = S =1
J'Zl - o~ - - o w© ’—
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PCT/ US96/ 09665 then "n" is optionally present. Another preferred
cl ass has "c" present, with "f" optionally present. The
novel cl ass of - - pregnanes are those of t he above f
excl udi ng thew ?ﬁ"@%’ng conpounds in 5 the instances Merg%%ﬁ?ﬁgnd
Pl[err] are hydrogen; "f", "n", "h" and "g" are absent; P[err] is nethyl
and R and R' are not hal o: Qe L en Plerr] is oxo,
"c" is present and P[err] and Pl et r T‘]-“b AT :p &qo)BeEEw]t hen either of "j"
or "i" cannot be 10 present alone, " for.) nnot be present together
or "i" and "j'_capnot be present L(me'r her _or " “i" and e
cannot be preserjt t/o} asti@dne of ﬁ By a@l "k" nust
be present: ?“ S Y )i --0 Y S d "e" are
15 present and {RhS ﬂ@ 0 ' cannot
be present along, ¢ annb pr or "i" and
"j" cannot be prlesg , j &} e present
t oget her, and atp--g S | B present; 20
iii) when Plerr] i K ¥ .34 2 & Plerr] are
hydr ogen, then "i " e (phea@gnt ' 'Z 27, "j" and
"k" cannot be prese ) is -QOVE
and "d" and "b" jare 3 asen hen (‘a er o ot be
present 25 al orje; 2 v fhen Pl e “ld" s
present and P[ erjr] isg‘y gg eridl i 'L ca | one or "j"
and =1 =

(/-]

5
|
NovEL™ o
v
NVEL0 ™ Nove
EISI;L .

3
_ nomj
wﬁéufv{ﬂw
NOVEL

[Ho
H0
H0

0

2
nown™e? ™ nown
? céi{ 0(193
HO™~"NovE [H NOVE
noveL 1" Nover

10
i
12
i3
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"k" cannot be present together. The term | ower al kyl, |ower
al koxy, etc., is neant 30 to enconpass carbon chains of 1 to 6 carbon

at ons, preferably 1 to 4 carbon atons. O her objects of
this invention are achieved by providing a method of altering

hypot hal am ¢ function and/ or autonom c function in an individual. A
| i gand for 35 WR%/ME%br ecept or di spl ayed on the surface of aPrPoa&Bb6/09665

- 13 - WD 96/ 40727

PCT/ US96/ 09665 neur oepj thel 1] [ QVi erein the cell is
a part of tissue other , .t he ligand is
adm ni stered within a nasal passage of the i ndi vidual such that the

| i gand bi nds sﬁ@ﬁ‘fically to the 5 chenoreceptor, resulting in an
alteration of hypothfl am c function of the individual. Al
enbodi nents of thyS™gIhication relate to and i ncl ude the functional

equi val ents of t-- pi d structures disclosed in these enbodi nents
and to those 10° noolfled steroi ds which denonstrate sald functional
equi val ence, In the £Qllowi ng chart, par larly preferred
19- nor - pregnanes are shown. HCI
(o)
Me0 (E8)

(E1)
HC!
e
MeO o]

Frank B. Colton, Leonard N. Nysted, Byron Riegel, and Albert L. Raymond, J.
Amer. Chem. Soc., 1957, 79, 1123.

Also a commercially available substructure, for example 17 a-ETHYNYL -
19-NORTESTOSTERONE.

A

HO HO

This is a commercially  available substructure, for example ESTRONE,
ETHYNYLESTRADIOL.

- 16 -
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WO 96/40727 PCT/US96/09665

H H

O e, CH

(o] HO
(EV) (E3)
H H
Li{BU'O)aAlH
Stt————————
o HO

Pierre Crabble, U.S. Patent 3,492,318, 1970.

HO

This is a commercially available substructure, for example
6-DEHYDROESTRONE.

-17 -



[err]

WO 96/40727

PCT/US96/09665
ES:
L O
00 ey OO0
(o}
© €13) (E5)
1. Br
3 oy
e
© 0
See Example.
ER:
m ;
(o}
CrO
SO = 0O
{Acstate of E2)
(Acetate of E6)
%
AcO AcO

See Example.
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WO 96/40727

¥ H
OH

AL

(o)

See Example.

LI

{E13)

PCT/US96/09665

AL

OH

-19 -



- 15 - [err] WO 96/ 40727
PCT/ US96/ 09665 SUBSTRUCTURE SYNTHESES: TYPE E E1:

WO 96/40727 PCT/US96/09665

E&:

Hee
OO s 0
MeO - MeO

(Methy! ether of E2) (E8)

oS5 e oSS

0. l. Fedorova, O. S. Anisimova, and G. S, Grinenko,  Khim. Prir. Soedin ., 1976,

2, 180.
i“,oa : g

Frank B. Colton, Lenoard N. Nysted, Byron Riegel, and Albert L. Raymond,
Amer. Chem. Soc., 1957, 79, 1123.

ES:

wee

HO

This is a commercially available substructure, for example EQUILIN.

- 20 -



[err] Frank B. Colton, Leonard N. Nysted, Byron Riegel, and
Al bert L. Raynond, J. Aner. Chem Soc., 1957, 79, 1123. Also a
comercially avail abl e substructure, for exanple 17 [err]-ETHYNYL-

19- NORTESTOSTERONE. [err] E2: This is a comrercially
avai | abl e subY@8&4%2%, for exanpl e ESTRONE, ETHYNYLESTRADI (RCT/US96/09665
E1Q:

nee

HO

This a commercially available substructure, for example EQUILENIN.

E1L

SO
we - L
o] _— HO

(E13) E11)

LiAH,
——————

0 HO

See Example.
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PCT/ US96/ 09665 E3: [err] Pierre Crabble, U S. Patent
3,492,318, 1970. E4: [err]
WO 96/40727 PCT/US96/09665
E12:
m ;
OH

OH
(Acetate of E6) (E12)
LiAH 4
———
OH
See Example.
El3:

& (€19)

MeO o

See Example.
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This is a commercially avail abl e substructure, for exanple 6-D
EHYDROESTRONE. - 17 - WO

96/ 40727 PCT/ US96/ 09665 Eb5:
[err]
WO 96/40727 PCT/US96/09665

P1:

5

Yo

®1)

Yo
(Isjj . (I,CFB‘
.
MeO MeQ

0. 1. Fedorova, O. S. Anisimova, and G. S. Grinenko,  Khim. Prir. Soedin. 1976,
2, 180.

b, e
(PS) P1)

u?g-»_m.
HO HO

Richard H. Peters, David F. Crowe, Mitchell A. Avery, Wesley K. M. Chong,
and Masato Tanabe, J. Med. Chem., 1989, 32, 1642.

"Also See Example.
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See Exanpl e. E6: [err] See Exanpl e. WO 96/ 40727
PCT/ US96/ 09665

WO 96/40727 PCT/US96/09665

ez

Frank B. Colton, Leonard N. Nysted, Byron Riegel, and Albert L. Raymond, J.
Amer. Chem. Soc., 1957, 79 1123.

0
W e
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YLNORPREGNAN

19-Norpregnanes in this series may be prepared with a methyl group
in the 6a, 7a. 18, 20, or 21 positions.

U.S. patent 3,681,410 teaches preparation of 6a-methyl analogs.
/

U.S. Patent 3.682,983 teaches preparation of 18-methyl analogs.

MeO
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21-methyl analog:
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2lc-METHYL

Me0

L.A. Van Dijck, B.J. Lankwerden, J.G.C.M. Vermeer, and

5 A.J.M. Weber, Recl. Trav. Chim. Pays-Bas Belg., 1971, 90,
801.
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7a, 18, 20, and 21-.methyl analogs.
5 ,aéﬁ

Richard H. Peters, David F. Crowe, Mitchell A. Averey, Wesley K. M. Chong,
and Masato Tanabe, J. Med Chem. 1989, 32, 1642.

In addition certain methylated precursors are commercially available,
for example:

H »
7a-METHYLESTRONE NORGESTREL

From these, 7a-methyl or 18- methyl analogs may be made of
substances wherein estrone or 17a-ethynyi-19-nortestosterone
(norethindrone) are the precursors, repectively.
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HALONORPREGNANES
U.S. Patent 2,840,582 teaches the preparation of:

r

U.S. Patent 3,681,410 teaches the preparation of;
4 4

o5 o

Richard H. Peters, David F. Crowe, Mitchell A. Avery, Wesley K. M. Chong, and
Masato Tanabe, J, Med. Chem., 1989, 32, 1642,
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Alkoxy derivatives are prepared from their
corresponding hydroxy steroids by reaction with an
alkylating agent such as trimethyloxonium fluoroborate,
triethyloxonium fluorcborate or methylfluorosulfonate in
an inert chlorocarbon solvent such as methylene chloride.
Altermatively. alkylating agents such as alkyl halides,
alkyl tosylates, alkyl mesylates and dialkylsulfate may
be used with a base such as NaH, KM or KOBut, silver
oxide or barium oxide in polar, aprotic solvents as for
example, DMF, DMSO and hexamethylphosphoramide.

General procedures for synthetic reactions of
steroids are known to those skilled in art. Where time
and temperature of reactions must be determined, these
can be determined by a routine methodology. After
addition of the required reagents, the mixture is stirred
under an inert atmosphere and aliquots are removed at
hourly intervals. The aliquots are analyzed by
chromatography to monitor the disappearance of starting
material, at which point the work-up procedure is
initiated. If the starting material is not consumed
within twenty-four hours, the mixture is heated to reflux
and hourly aliquots are analyzed, as before, until the
starting material disappears. In this case the mixture
is allowed to cool before the work-up procedure is
initiated.

Purification of the products is accomplished by
means of chromatography and/or .crystallization, as known
to those skilled in the art.

Pharmaceutical Compositions and Methods of Use
An embodiment of the subject invention is a method

of altering the hypothalamic function of an individual.
Another embodiment is altering an autonomic function of
an individual. These autonomic functions include but are
not limited to heart rate, respiratory rate, brain wave

- 34 -
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patterns (percentage alpha cortical activity}, body
temperature. Other embodiments include, but are not
limited to, methods of diminishing negative affect,
negative mood or negative character traits of an
5 individual. Another embodiment is a method of treating

female premenstrual stress. All of these embodiments are
accomplished by means of the non-systemic, nasal
administration of certain pregnane steroids, combinations
of pregnane steroids and combinations of one or more

10 pregnane steroids and one or more androstane and/or
estrene steroids.

This particular mode of administration is
distinguished from alternative modes, such as ingestion
or injection, in several important ways, these by virtue

15 of the direct contact with the VNO provided by the nasal
administration of the steroid ligand. In the methods of
this invention, the appropriate ligand is administered
directly to the chemoreceptors in the nasal passage and
the vomeronasal organ, without pills or needles - i.e.,

20 non-invasively. Drug action is mediated through binding
of the ligands, described herein, to specific receptors
displayed by neuroepithelial cells in the nose,
preferably in the VNO. This furthermore, the mode of
drug action is through the nervous system and not through

25 the circulatory system - thus brain function can be
affected without consideration of the blood-brain
barrier. These methods of treatment provide a direct
means of affecting the hypothalamus through the nervous
system because there is only one synaptic junction

30 between pheromone receptors and the hypothalamus.
Because sensory nerves are addressed to a specific
location in the brain, this method has a highly specific
drug effect, thereby greatly reducing the potential of
undesirable side-effects.

35 VNO contact is important because the VNO is
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associated with chemoreceptive/phercmonal function. The
VNO consists of a pair of blind tubular diverticula which
are found at the inferior margin of the nasal septum.
The VNO contains neuro-epithelia, the axons of which have
5 direct synapses to the amygdala and from there, to the
hypothalamus. The existence of the VNO has been well
documented in most terrestrial vertebrates including the
human fetus; however, in adult humans it is generally
thought to be rudimentary (See Johnson, et _al., supra).

10 Antifertility Activity
The steroid 19-norpregna-1,3,5(10)-trien-3-ol
(compound E2/P4 in the 19-norpregnane chart) was tested
in the VNO of female rats. The EVG and vomeronasal nerve
(VNn) discharge frequency are shown in Figures 1 and 2,

15 respectively. This data shows stimulation of the VNO.
The steroid E2/P4 was shown to have postcoital
antifertility activity when administered orally to female
rats while having low hormonal activity {measured by
egstrogen-receptor binding). (Peters, et al., J. Med.

20 Chem., 1989, 32,1642-52.) The data in Figures 1 and 2
suggest that this antifertility activity is explainable
because E2/P4 is not a hormone, but acts as a
vomeropherin through stimulation of the VNO, which in
turn affects the hypothalamus. Consistent with the rat

25 model data, the compound E2/P4 also shows VNO stimulation
in women (see Figure 22), and to a lesser extent, in men
(see Figure 44), and thus it is expected that the
vomeropherins have antifertility activity in humans.

Stimulation of the hypothalamus via the VRO may
30 allow one to suppress release of LH and FSH. This can
provide a clinical method for treatment of prostatic
cancer, precocious puberty (in males and females},
endometriosis, uterine leiomyoma, breast cancer,
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premenstrual syndrome and dysfunctional uterine bleeding.

The ligand substances described herein, or their
sulfated cypionated, benzoated, proprionated, or
glucuronated derivatives, may be administered directly,

5 but are preferably administered as compositions. They
are prepared in a ligquid dosage form such as, for
example, liquids, suspensions or the like, preferably in
unit dosage forms suitable for single administration of
precise dosages. Liquid dosages may be administered as

10 nose drops or as an aerosol. Alternatively, the active
compound can be prepared as a creme or an ointment
composition and applied topically within the nasal
cavity. In addition, a vomeropherin may be administered
as vapor contained in an air puff delivered in the nasal

15 cavity. As another alternative, delivery may occur by
controlled release of these agents by encapsulation
either in bulk or at a microsceocpic level using synthetic
polymers, such as silicone, and natural polymers such as
gelatin and cellulose. The release rate can be

20 controlled by proper choice of the polymeric system used
to control the diffusion rate (Langer, R.S. and Peppas,
N.A., Biomaterials 2,201, 1981). Natural polymers, such
as gelatin and cellulose slowly dissolve in a matter of
minutes to hours while silicone remains intact for a

25 period of months. The compositions will include a
conventional pharmaceutical carrier or excipient, one or
more of the active 19-nor-pregnane compound{sj, and the
composition may or may not additionally include one or
more androstane or estrene steroids. 1In addition, the

30 compositions may include other medicinal agents,
pharmaceutical agents, carriers, adjuvants, etc.

The most likely means of communication of a
semiochemical ligand is the inhalation of a naturally
occurring pheromone present on the skin of another. It

35 1is estimated that the naturally occurring maximum
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concentration of a pregnane steroid on human skin is from
2 to 7 ng/cm?. During intimate contact it is estimated
that a human would be exposed to no more than 700 ng of a
naturally occurring steroid. Since these compounds are
relatively nonvolatile, it is estimated that, even during
intimate contact, a human subject would inhale no more
than 0.7 pg of a naturally occurring steroid from the
skin of another. From the a count inhaled only about 1%
would reach the receptors of the vomeronasal organ. Thus
the estimated maximum natural exposure to naturally
produced pheromones would be 0.007 pg.

The amount of vomeropherin administered will of
course, be dependent on the subject being treated, the
severity of the affliction, the manner of administration,
the frequency of administration, and the judgment of the
prescribing physician. However, a single dosage of at
least about 10 picograms, delivered directly into the
lumen of the vomeronasal organ, is effective in eliciting
a transient autonomic response. When administered to the
nasal cavity, the dosage is about 100 picograms to about
10 micrograms, preferably about 1 nanogram to about 10
micrograms, more preferably about 10 nanograms to 1 about
microgram. The frequency of administration is desirably
in the range of an hourly dose to a monthly dose,
preferably from 8 times/day to once every other day, more
preferably 1 to 3 times per day. Ointments containing one
or more active compounds and optional pharmaceutical
adjuvants in a carrier, such as, for example, water,
saline, aqueous dextrose, glycerol, ethanol, and the
like, can be prepared using a base such as, for example,
petroleum jelly, lard, or lanolin.

Liquified pharmaceutically administrable
compositions can, for example, be prepared by dissolving,
dispersing, etc. an active compound as defined above and
optional pharmaceutical adjuvants in a carrier, such as,
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for example, water, saline, aqueous dextrose, glycerol,
ethanol, and the like, to thereby form a solution or
suspension. If desired, the pharmaceutical composition
to be administered may also contain minor amounts of

5 nontoxic auxiliary substances such as wetting or
emulsifying agents, pH buffering agents and the like, for
example, sodium acetate, sorbitan monolaurate,
triethanolamine sodium acetate, triethanolamine oleate,
etc. Actual methods of preparing such dosage forms are

10 known, or will be apparent, to those skilled in this art;
for example, see Remington’s Pharmaceutical Sciences,
Mack Publishing Co., Easton, PA, 15th Ed., 1975. The
composition or formulation to be administered will, in
any event, contain a quantity of one or more of the

15 active compound(s) in an amount effective to alleviate
the symptoms of the subject being treated.

For aercosol administration, the active ingredient
is preferably supplied in finely divided form along with
a surfactant and a propellant. Typical percentages of

20 active ingredients are 0.001 to 2% by weight, preferably
0.004 to 0.10%.

Burfactants must, of course, be nontoxic, and
preferably soluble in the propellant. Representative of
such agents are the esters or partial esters of fatty

25 acids containing from & to 22 carbon atoms, such as
caproic, octanoic, lauric, palmitic, stearic, linocleic,
.Olestearic and oleic acids with an aliphatic polyhydric
alcohel or its cyclic anhydride such as, for example,
ethylene glycol, glycercl, erythritol, arabitol,

30 mannitol, sorbitol, and hexitol anhydrides derived from
sorbitol (the sorbitan esters sold under the trademark
"Spans") and the polyoxyethylene and polyoxypropylene
derivatives of these esters. Mixed esters, such as mixed
or natural glycerides, may be employed. The preferred

35 surface-active agents are the oleates or sorbitan, e.g.,
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those sold under the trademarks "Arlacel C" (sorbitan
sesquioleate), "Span 80" (sorbitan monoleate) and "Span
B5" (sorbitan trioleate). The surfactant may constitute
0.1-20% by weight of the composition, preferably 0.25-5%.
5 The balance of the composition is ordinarily
propellant. Liquified propellants are typically gases at
ambient conditions, and are condensed under pressure.
Among suitable ligquefied propellants are the lower
alkanes containing up to five carbons, such as butane and
10 propane; fluorinated or fluorochlorinated alkanes, such
as are sold under the trademark "Freon". Mixtures of the
above may alsc be employed.
In producing the aeroscl, a container equipped
with a suitable valve is filled with the appropriate
15 propellant, containing the finely divided active
ingredient and surfactant. The ingredients are thus
maintained at an elevated pressure until released by
action of the valve.
Yet another means of administration is topical
20 applicaticn of a volatile liquid composition to the skin,
preferably facial skin, of an individual. The
composition will usually contain an alcochol such as
ethanol or isopropanol. A pleasant odorant may also be
inciuded in the composition.

25 Measuring Affect, Mood and Character Trait

Feeling states assocliated with affects, moods and

character traits are generally measured by use of a
questionnaire. For example questionnaires comprising a
number of adjectives which refer to feeling states may be

30 administered to an individual. The individual evaluates
his or her feeling state described by the adjective and
rates the intensity of the feeling on a numerical scale.
Clustering of related adjectives and statistical analysis
of a subject’s evaluation of each adjective provides a
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METHYLNORPREGNANES 19- Nor pregnanes in this series may be prepared with
a nmethyl group in the 6[err], 7[err]. 18, 20, or 21 positions. U. S.

patent 3,681,410 teaches preparation of 6[err]-nethyl analogs. [err]

U S. Patent 3. G8QeddR7t eaches preparati on of 18-net hyl anal oger/usseoesss |

basis for the measurement of various feeling states.
Alternatively, feeling states may be measured by

autonomic changes, such as those used in polygraphic
evaluations (galvanic skin response, pulse rate and the

5 1like). Cabanac, M. Annual Review of Physiology (1975}
37:415; Hardy, J.D., "Body Temperature Regulation”,
Chapter 59, pp. 1417. 1In: Medical Physiology. Vol. II
Ed.: VB Mountcastle (1980); Wolfram Bouscein.
Electrodermal Activity (Plenum Press 1992). 1In addition,

10 non-verbal cues such as facial expression and body
posture may be evaluated.

Examples
The following examples are intended to illustrate

but not to limit the invention.

15 Abbreviations used in the examples are as follows:
ag.= agueous; RT.=room temperature; PE=petroleum ether
(b.p. 50-70°); DMF=N,N-dimethylformamide; DMSO=dimethyl
sulfoxide; THF=tetrahydrofuran.
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Scheme 1. Syntheses of 19-norpregnanes.
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Scheme 2. Syntheses of further norpregnanes.
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Scheme 3. Further syntheses of norpregnanes.
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Scheme 4. 17-Ethylenation of ketones.
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19-Norpregna-4,20-dien-38-01, 1: A suspension of
19-norpregna-4,20-dien-3-one (0.38 g, 13 mmol) and
lithium
tri-t-butoxyaluminchydride (1.36 g, 5.35 mmol) in 20 mL
of anh. ether was stirred 5 h at room temperature,
following which Glauber’s salt (6.74 g} was added. The
resulting mixture was stirred 5 min. and then filtered
through a glass frit. The residue was washed with 5 20
ml; portions of ether and the combined filtrates were
concentrated under reduced pressure. The crude product
was purified by preparative TLC on silica gel GF using 5%
ethyl acetate/methylene chloride as eluent to give a
yellow resin (39.6 mg, 0.138 mmol, 11%) homogeneous to
TLC (5% ethyl acetate/methylene chloride on silica gel; R;
0.29).

Example 2
19-Norpregna-~-1,3,5(10),17,20-pentaen-3-ol, 2: To

a suspension of lithium aluminum hydride (LAH, 256.1 mg,
6.748 mmol) and aluminum chloride (296.8 mg, 2.227 mmol)
in 20 mL of anh. ether under argon was added
ethinylestradiol (1.0000 g, 3.3738 mmol) in 20 mL anh.
ether. After refluxing 20 h the reaction was gquenched
with the addition of Glauvber‘s salt (2.00 g) and stirring
a further 2 h. The mixture was then filtered through
diatomaceous earth and the residue was washed with 3 10
mlL portions of ethyl acetate. Concentration of the
combined filtrates, flash chromatography on silica gel
with 15% ethyl acetate/hexanes, and twofold
recrystallization from aqueous ethanol gave slightly tan
needles (367.5 mg, 1.311 mmol, 39%), m.p. 132-133°C,
homogeneocus to TLC (20% ethyl acetate/hexanes on silica
gel; R 0.36; estra-1,3,5(10}),16- tetraen-3-ol R; 0.36).
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aliquots are anahgzeflepy1.2 miGhsooBhRSY AWV Qonalht Or st heridigs apgear ance of
starting mat ebh ?g é& i’@r 9*5 RO'&&r %t%ﬂ% %Bepi»Q&Sé’iH evda% %Qlowed

initiated. If the

hours, the m xtuf® ggaq% Jédwagmr*ém%& Thearx@aﬁ&énpnywwmmeérylt
anal yZﬁd as bef gpemnupfii N el andsmaarﬁ it raterl ®ithi Sappedrtioche bii s
case the m xiure S C ef qr. e,Ls 25
oy tiated S8 Cecher: S e MRiha ABa LiErR0EsGLIS UM LSS
means of chronat BYr @ph§aegted éP?S‘E‘&Ib#Czaéth%teaﬁﬁn%ﬁPf brlt“@ tF’?SéS
skilled in the atver magnesium subPfa@tepcaid ifidleCeaposréuandiatdmiieebagds of

Use 30 t he enti ' t of
altering the hypé‘?ﬁaﬁgm C uncglggnwao %ﬁgheﬁjwl\%:gg‘ QPII% 54_5'&% ré% gﬂgnﬁgai ment
is altering an atieBRbAEE Fikterten wire congentiarefdwafer ma&sEedut ononic

functions imd udpréséure £ FlashOthidudtdRftdphyhedr the atesultdsipi yalldby rat e,
brain wave

-fo

resin on silica gel with 20% ethyl acetate/hexanes,

followed by recrystallization from agqueous ethanocl gave

fine, white needles (150.5 mg, 0.5367 mmol, 54%), m.p.

148-149°C, homogeneous to TLC (20% ethyl acetate/hexanes
20 on silica gel; R; 0.34; starting material R; 0.37).

Example 4
19-Norpregna-1,3,5{1 6,20~ aen-3- 4: 19-

Norpregna-1,3,5(10),16-tetraen-3-0l-20-yne {200.0 mg,
0.7184 mmol) in 9 mL anh. THF was added to approx. 30 mL

25 of anh. ammonia. Sodium (0.07 g, 3 mg-atom) was added in
small pieces and the reaction was stirred 1 h, during
which the color disappeared. Abs. ethanol (3 mL) was
added and the mixture was allowed to warm to RT
overnight. HCl (1 N, 20 mL) was added the mixture was

30 extracted three times with 10 mL portions of methylene
chloride. The combined organic extracts were washed with
10 mL of brine, dried over magnesium sulfate, and
filtered through diatomaceous earth. The reside was
washed with 10 mL of methylene chloride and the combined
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PCT/ US96/ 09665 patterns (percentage al pha cortical activity), body
tenperature. O her enbodi ments include, but are not limted to, mnethods
of di m ni shing negative affect, negative nood or negative character
traits of an Wwoismds7ei dual. Anot her enbodi nent is a nethod obCrUsSIDI6EHS)
femal e prenenstrual stress. Al of these enbodinents are acconpl i shed
by neans of the non-system c, nasal adm ni stration of certain pregnane

steroi ds, conbinglj e wedl BLEGOANGALCLASS POdCaItINALoRs Of one or

more 10 pregnané ol ds and “one_or nore andr ostane estrene
st eroi ds. Preparafjve F&ft (8ilifa @sdeCBi WHRR P QY refthYdn i s

di stingui shed fraretatieyhaadanee) Nnofleshe Heshlasngngeisér aresin, dplloysdti on,
in several inpor %éﬁ’ t . | [ { .GOREACt With
t he VNO provi dedzg%;/pet ngs}éﬁggglg%d#c{ﬁ ??P%tg?%gﬂ%%gt?%% 9'rsa?"e%r glﬁdgf'lﬁgand. In
the nethods & WhikePOWdeFrenf Bn, 133r285Fr opFhat £29% RHWY s adni ni st er ed
directly to the adetaveyteXanes) i showel ranaljopapsagectantk,; 0.38hevitimar onasal

organ, w thout pj - i.e., 20 non-invasively. Drug action is
medi at ed througﬁhjf)rll%di%;?n%%%q%?tt he |igands, described herein, to specific

receptors di & Qy847 by neuroepithelial cells in the nose,
preferably in the VNO This furthernore, the node of drug action is
t hrough the nervous system and not thr the circulatory system -
t hus brain function can be aff ect egé%&kgé%ms‘ consi deration of the

bl ood- br ai n ° 19-Norpregna-5{10),20-dien-3-one, 5: 18-
Norpregna-2,5(10) ,20-trien-3-yl methyl ether (750.0 mg,
2.513 mmol) was dissolved in 80 mL of acetone and oxalic
acid (0.88 g, 7.0 mmol) in 12 mL of water was added.
Further acetone (20 mL) was added to bring most of the

15 precipitate back into solution and the reaction was
stirred 6 h. Following saturated sodium bicarbonate
quench (30 mL) the reaction mixture was twice with 40 mL
portions of ethyl acetate. The combined organic extracts
were washed twice with 50 mlL portions of brine, dried

20 over magnesium sulfate, and filtered through diatomaceous
earth. The regside was washed with 25 mL of ethyl acetate
and the combined filtrates were concentrated under
reduced pressure. Flash chromatography (10% ethyl
acetate/hexanes on silica gel) gave a colorless resin

25 (0.54 g, 1.9 mmol, 76%).

Example 6
19-Norpregna-5(10),20-dien-3-0l, 6: To an
ethereal (8.4 mlL) solution of 19-norpregna-5(10},20-dien-
3-one (0.42 g, 1.5 mmol} was added 69.7 mg (1.84 mmol) of
30 LAH and the reaction was stirred 30 min. Glauber’s salt
(2.79 g) was added and the suspension was stirred an
additional 10 ml.. The mixture was then filtered through
diatomaceous earth and the residue was extracted with 435
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barrier. These nmethods of treatnent provide a direct
t he hypot hal anus t hrough the nervous

synaptic junction 30 between pheronone receptors and the hypot hal anus.

means of affecting
system because there is only one

Because sensory nerves are addressed to a specific | ocation in the
brain, this netwodesdwasy a highly specific drug effect, theaicghikodpast!y
reduci ng the potential of undesirabl e side-effects. 35 VNO

contact is inportant because the VNOis

35 -

PCT/ US96/ 09665
function. The
whi ch

mL portygEQGééQQﬁz Th?h ined filtrat

?S
associ at 6d enDreceptlve hét ononal

concentgaged girdeast §@Pcadp@ressefr%|apﬁldtbabaeeulrmnaeml cul a

arnesf cﬁmadhad':hi“dﬁmudgfﬁlplhﬁd (B0Yidthefll blketansAhesaidsubh

The VNO cont ai ns t i_ch ha i rect
synapses to the aéﬁli gﬁkr r‘ﬁet %glr §§9%£€1 %a% (Ia 18 %y ot%é“f“&gu The
exi stence of has been wel | docunented in nost terrestria
vert ebrates |nclud|ng t he human fetus; however, in adult hunmans

it is generally
supra).

The steroid 19- nor pr egna2:NQr

thought to begt ary (See Johnson, et al.,
10 Anﬁg?q%vf—?e—ﬁit Activity
F2rNorpgregnat4 20rdient108-ol-3-one.( §5

108-ol-3-one mpd8&nd E2/ P4 in

t he 19- nor pr egnatlerpheghs - S\ )t @t-@den-3-one (5,0i.85t §e yt\emoxf)eaﬁl pvr at s.
The EVG and VO”Efgnasﬁi)VWHé”%ooled in an £é@wgée90§ghgagﬁ ASHEHRGY are

shown in Flgures 1 an

15

20

25

30

reagent (2.67 M, 0.19 mL, 0.51 mmol) was added. After
stirring 1 1/2 h a further 0.19 mL of Jones reagent were
added. Stirring was continued 45 min., after which 0.38
mL of Jones reagent were added. The reaction was
quenched after stirring 1 more hour by the addition of 2-
propanocl (0.38 mL). Ethyl acetate (100 mL) was added and
the mixture was washed with 3 50 mL portions of water +
50 mL of brine, dried over magnesium sulfate, and
filtered through diatomaceous earth. The residue was
washed with 10 mL of ethyl acetate and the combined
filtrates were concentrated under reduced pressure.
Preparative TLC on alumina with 50% ethyl acetate/hexanes
gave a white, crystalline film (89.2 mg, 0.297 mmol,
19%). TLC (50% ethyl acetate/hexanes on silica gel)
showed mostly produce (R; 0.46), contaminated with a
little starting material (R, 0.73).

Example 8
i8-Norpregna-4,9(10) ,20-trien-3-one, 8: A

solution of 19-Norpregna-5(10),20-dien-3-one {(0.34 g, 1.2
mmol) in anh. Pyridine (4.0 mL, 49 mmol) was cooled in
an ice-salt bath to below -8°C and solid pyridinium
bromide perbromide (1.26 g, 3.94 mmol) was added at such
a rate that the reaction temperature did not exceed -2°C.

- 49 -



15 respectively. This data shows stinmulation of the VNO The

steroid E2/ P4 was shown to have postcoital antifertility activity
when admi nistered orally to fenale rats whil e having | ow hornonal
activity (neasured by estrogen-receptor binding). (Peters, et

al ., J. Med. woO94@27 Chem, 1989, 32,1642-52.) The data i PCHU§W096651 and
2 suggest that this antifertility activity is explainable

because E2/ P4 is not a hornone, but acts as a voner opherin

t hrough sti nmul atj o t:he.s | ch 4 r f t

hypot hal anus. Co%ﬁ%lgesrﬁﬁ\%ﬁl%{ﬁ‘%h%’a't d.20 g 3 p?r%{ééejf] gt%a%gtaﬁg'cgﬁgound
E2/ P4 al so showsCSAHRathwagt rereved, and thenrGaseirn o Stdared s Rind to
a | esser extent,fomn 2¥erh. Ethyl acdtsge Hisgumb) 4vdas adidkd lamsl thei s expected
t hat the -%ﬁg_rgsr her | tikerti bityeect Wt ¥ri Rehumans.
Stimil ati on of t%lex ypot %I g%gé%@%g%v% E’rg : ﬁ H@lcébo\ésa?ﬁf'ogvfone to

suppr ess rel aseS¥fpunaeshFus8H+ 2Fhprk €5n5°f)r§ﬁf¥jd’é‘ AYErPrical + net ol %r
treatment of progdtdd G 25 mlL of bakcer Ther adRcupe Swid dvehy dpiednekves and

fegg' ?S) 1 sodi‘)%n%g)/'i}%%%gﬂ)?% Y a8 ek 8L-QI¥EL e 1 VAT cH2BESH a
PCT/ US96/ 09665 91ass fxdiensThearesididr #ife YAGLETsYHHEti0ma oft eFbKe
bl eedi ng. acetatellaad thancomnibricaFdgsrdeasrwéns dmgicentragedt heir

sul fat ed CyHioO“%g x g%%%%ﬁe r%%ﬁ%r.i 0R3telasRiting UACULP0R! 4812, 8

derivatives, may be admnistere I'rectly,

mg) was taken up in 8 mL of abs. ethanol, zinc dust

(260.8 mg, 3.990 mg-atom) was added, and the suspension

was refluxed 1/2 h. The reduction mixture was filtered

through cotton and the residue was washed with 10 mL of

15 ethanol. Concentration of the combined filtrates and
two-£fold purification by preparative TLC, first on silica
gel GF (1000 u, 20% ethyl acetate/hexanes as eluent) then
on alumina GF (1000 g, 20% ethyl acetate/hexanes}, gave a
nearly colorless resin (152.8 mg, 0.5410 mmol, 45%)

20 homogeneous to TLC (R, 0.22, 10% ethyl acetate/hexanes on

silica gel; pregna-4,20-dien-3-one R; 0.25).

Example 8
19-Norpregna-1,3,5(10)  20-tetraen-3-gl, 9:

Ethynylestradiol diacetate (2.0004 g, 5.2576 mmol) in 100
25 mL of anh. THF was added to approx. 140 mL of anh. NH,
and sodium (1.88 g, 81.8 mg-atom) was added in small
slivers over 5 min. After stirring the dark blue
solution 1 h, abs. ethanol was added and the reaction was
allowed to gradually warm to RT overnight. 100 mL of 1 N
30 HCl were added, the layers were separated, and the
agqueous layer was extracted twice with 50 mL portions of
ether. The combined organic phases were washed with 3
100 mL portions of brine, dried over magnesium sﬁlfate,
and filtered through diatomaceous earth. The residue was
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5 but are preferably adm nistered as conpositions. They are prepared in
a liquid dosage form such as, for exanpl e, liquids, suspensions or the
i ke, preferably in unit dosage forns suitable for single

adm ni stration of preci se dosages. Liquid dosages may be adm nistered
as 10 nose dr easoeRioraS an aerosol. Alternatively, the acti yermsssosgsspound
can be prepared as a crene or an oi ntnent conposition and applied
topically within the nasal cavity. In addition, a voneropherin nay be
adm ni stered por,..cqontained in an ai uff deliver in the nasal
15 cavity. As &ﬁ‘&%‘ﬁg wifih %rsnﬁ‘f"l 'z ,eg]éﬁ tﬁ’ﬁyc?fgﬁﬂecgy“'ﬂqt 3E8ftrol | ed
rel ease of thesewsyencendgnteatedsunder oreducedeprassurer. bultle gesddus

m croscopic | eVeL:aH%Qﬂer?X{bt fiﬁt 08 mL o@%émﬁfl%neseﬁrblaﬁdél ld6@8e ovaid
natural polyners s ul ose. .The rel ease ratg can be

as nd c
20 controll ed b?°§?‘8’6e§u]t,fﬁt§l (3e‘38f1 ?ﬁg ‘iﬁ&rﬁggy@,’t%‘?ﬁ"ﬁﬁfﬁ control
the diffusionsraltbe(tesijre wRsSwaahdd Pepixes with 10l vl pca'mmselo:fal s 2,201,

1981) Nat ur al pﬂla!ﬂ?i(éne Wabride ﬁﬁdgﬁﬁé‘téd?nbéiﬂgdcﬁii&%&%‘s SJe@é‘ y di SSO' ve
in a matter of m nutes to hours %ﬁg i cone rFelrral ns intact for a 25

peri od of nont hs SORFRRETRRRFoSPERT TS ,pﬂfasgage a8nvent i onal
phar maceut i cal cehrowmategraphyi L8kt ethyk agretate/hexaned arhesiddravgel)

19- nor - pregnane Qwoé'ﬂﬂﬁtean@r§96allm&(¥31(1%' Wien yEM M JPREs"QD. 86

additional ly_ | nc g nore androstane or ‘estrene steroids. In
addition, tht®309'c nﬁd‘m or5i§‘?‘ray i ncl ude ot her nedicinal agents,
phar maceuti cal agents, carriers, adjuvants, etc. The nost

l'i kel y nmeans of conmuni cation of a Eg&@ ghegi cal | |gand is the
i nhal ati on of a natural| i D on_t eskln of

another. It 35 1is estifates -2y : L A4 0
- 37 - ether, 10: To crude 19- Norpregna 1 3, 5(10) 20- tetraen -3-

ol

15 (8, 0.86 g, 3.0 mmol) in 75 mL of 90% ethanol was added
potassium carbonate (6.73 g, 55.2 mmol) and the
suspension was refluxed 1/2 h. Dimethyl sulfate (0.75
mL) was added and the reaction was refluxed a further 1/2
h. Dimethyl sulfate was added in 3 1.8 mL aliquots

20 (total = 6.15 mL, 65.0 mmol) over 1 h, and reflux was
continued for 1/2 h. 1Ice water (65 mL) was added and the
mixture was cooled in an ice bath and stirred for 2 h.
The suspension was centrifuged and then filtered through
a coarse frit. The residue was washed with 50 mL of

25 water + 50 mL of 5% sodium hydroxide + 3 50 mL portions
of water. The residue was recrystallized from agueous
ethanol to give fine white needles, m.p. 108.5-110°C
(lit.m.p. 108-110°C).

Example 11
30 19-Norpregna-1,3,5{10) ,16-tetraen-6-on-20-vyn-3-v1

acetate, 11: Chromium trioxide (2.68 g, 2.68 mmol) was
suspended in 40 mL of methylene chloride and the
suspension was cooled in an ice-salt bath to -8°C. 3,5-

- 51 -



WD 96/ 40727 PCT/ US96/ 09665

concentration of a pregnane steroid on human skin is from 2 to 7
ng/cnferr]. During intimate contact it is estinated that a human woul d
be exposed to no nore than 700 ng of a natural ly occurring steroid.
Since these cogppsiidszzare 5 relatively nonvolatile, it is eshiciistfodsbAl -
even during I ntimte contact, a human subject would inhale no nore
than 0.7 pg of a naturally occurring steroid fromthe ski n of anot her.
From the a count |nhal ed only about 1% woul d reach the receptors of the
voner onasal or garP f@’rﬁﬁél%sf%'rﬁeﬁ@d P& PP hht A28 Fo 80 E PG
natural |y prcnimmdlsplmer eapnesivvad @0eid.. 0079 piorpregna- The anopunt

of vomeropherin aijng gg(sltoergg Ml 20 gu ea?%) tggep(e)n(ggnheoa the

subj ect being trea severi t | ction manner of
adni ni stration, l‘B“QIHe wase 4HERE yOYAT a?dr’ﬁlﬁ’i st Bt EBRC HHR) BEREtiBAgnent of the
prescribing plsysrmmralda\mev&id oS idxgleadlegage ohfwdr stirtréagt ambout 10
picograns, dellvered dligngst byn] Wik Wificrion IRBuEL Ld1P P FekopAsalaf 4an.

is effective in I CIt g nsi ent ;autonon c respon

adni ni stered to t3He ™ *nid4 mantth ofe sdddsgearl b RIVEAOPHESgr ans to
about 10 m cragramedpualier ahtassabreuwithnasohybend Q:habmitielo

T Crograms, more el kY oAbo tapkl 188 AREaLL; dnd 1 2giAm
The frequenCﬁ dme‘r%lltstra??on | %b 2 tﬁ’gl range o ourly
dose to a no Phl v Gdbe 9128 - P B b | P %from 8 times/day to once every ot her
day, nore preferably 1 to 3 tinmes per day. O ntnents containing one

or nore active conpounds and optlonal p ut 4 cal adj uvants in a
carrier, such as, for exanple, vvat B3bgBse ﬂ, aqueous dextrose

gl ycerol et hanol and tae-pre ] =ass ‘ =: :
for exarrpl e, ﬁg,ra QUWCtﬁBéYIBJrﬁr@re@haL&n@l5010) 16-tetraen- bl—ﬂﬂLfled

pharmaceutical ly nizs abl e npQsi.t.i gns rexam
prepared by disso ﬁlrpng, E’rl la"a’tateers 4 ,%etlt(‘:S anogégtl“\lloeﬂcgasoungsas ef| ned

above and 3515optirto? aﬁharﬁ’éb%{nt i1 (ééj Qv B s0P§7 am@d-r)rrﬂéﬁ addef, aand

the mixture was refluxed with exclusion of water for 18

h. After cooling, 1.22 g of Glauber’s salt were added
and the suspension was stirred 1/2 h. The mixture was
filtered through diatomaceous earth and the residue was
20 washed with 4 10 mL portions of hot ethyl acetate.
Concentration of the combined filtrates, followed by
purification by preparative TLC (50% ethyl
acetate/hexanes on silica gel GF, 1000 u) gave a white
solid (26.0 mg, B88.3 umol, 18%) homogeneous to TLC (50%
25 ethyl acetate/hexanes on silica gel; R, 0.48).

Example 13
19-Norpregna-1,3,5(10 7-tetraen-3-0l, 13
Ethyltriphenylphosphonium bromice (1.3947 g, 3.7572 mmol)
and potassium t-butoxide (422.5 mg, 3.765 mmol) suspended
300 in anh. DMSO (4.1 mL) under argon were placed in an oil

bath (80-84°C) and stirred 1 h. Equilin (200.2 mg,
0.7459 mmol) in 4.1 mL of anh. DMSO was added and the
reaction was stirred a further hour. After cooling, 25
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PCT/ US96/ 09665 for exanple, water, saline, aqueous dextrose,

gl ycerol, et hanol, and the like, to thereby forma solution or
suspension. |If desired, the pharnmaceutical conposition to be

adm ni st ered My gglsgey contain m nor anmounts of 5 nontoxi c apea$9809665
subst ances such as wetting or emul si fying agents, pH buffering agents
and the like, for exanpl e, sodi um acetate, sorbitan nonol aurate,

triethanol am ne godi M ACEt f g Ll LILNAAGI 2P0 NG OLAY G e wa eé%tra%céelaa'
met hods of preparing such dosage 101 s are nown, or Wl e, a%oarent,
to those skill edth%ee fiigegr vith 20 iy nOxSipPe ok &R nghencembine

Phar rmCﬁut i cal Ssrgamies extrac?@cwkeil%lhiaishbanﬂiﬁo-zg hastofnsabératieéd h Ed.,
1975. The co jthon_o or mu i .. adm ni.ster Wi Pl

any event, cont a%ggg%mqﬁéﬁ?f’%o?%?e o+n22t50&9'rr%r9ek?€ naet’ éﬂ:f%dagtgg%/'em%: I%r%éc}ﬁlr'?d(s)
in an amount Sef fewkfiare.t gndl féltened through digpameneoss eastBubj & being

treat e]gi. o resli_duléor,zaafe{zaﬁf)éd gﬁrﬂuaimt :chﬁtdaf)fhlt}ie&e a{ﬁ@% ke b&%:&dé;.cdent

IS preferably su led Ln 1ilne Y [ 0] W ot surfact ant
and a propell anté:)io“'ltyrﬁ‘%ggl W?)’é?ccén %egn\écga%gdzgné%%ﬁe\%ﬁeﬁgPé.alsg‘rl\?es' are 0.001
to 2% by wei ght ,Fla®f shapmgtograpmpoRofFoephybogcetate/hexanes Spm f higdt s

nmust, of course,gdle Felllewed, bRNskeparapieberad| j2o%0letthye in the propellant.

Represent ati,we o n r h st.er r.partial _esie fatty

25 acids cc}\r?t ai'-’(rﬁeﬁ:g'_=1 tfe ?gg’ng%‘q?% é‘g sgla'ilr ctgngg o(%rl‘g', Slssﬁ)gl'fgaggvg a Shér&:&f
yellow resin (182.9 mg, 0.6523 mmol, 87%) homogeneous to

TLC (20% ethyl acetate/hexanes R, 0.42).

Example 14
19-No na-1.3,5(10) ,617-pentaen-3-01, 14:

15 Ethyltriphenylphosphonium bromide (1.3945 g, 3.7561 mmol)
and potassium .-butoxide (422.8 mg, 3.768 mmol) suspended
in 4.J ml. of anh. DMSO under argon were placed in a 77-
79°C bath and were stirred 1 h. 6-Dehydroestrone (200.4
mg, 0.7466 mmol) in 4.1 mL of anh. DMSO was added and

20 the reaction was stirred in 1 h. The reaction mixture
was allowed to cool and was then poured into 25 mL of
ice-1 N HCl. The mixture was extracted three times with
20 mL of ether and the combined organic extracts were
washed with 25 wmlL of saturated sodium bicarbonate + 25 mbL

25 of brine, dried over magnesium sulfate, and filtered
through diatomaceous earth. The residue was washed with
10 mL of ether and the combined filtrates were
concentrated under reduced pressure. Flash
chromatography ({(15% ethyl acetate/hexanes) and

30 preparative TLC (15% ethyl acetate/hexanes on silica gel
GF, 1000 u) gave an off-white crystalline solid (212.9
mg, >100%) homogeneous to TLC (15% ethyl acetate/hexanes
on silica gel, R 0.21).
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caproic, octanoic, lauric, palmtic, stearic, linoleic, ol estearic and
oleic acids with an aliphatic pol yhydric al cohol or its cyclic
anhydride such as, for exanple, et hyl ene glycol, glycerol, erythritol,
arabitol, 30 mannitol, sorbitol, and hexitol anhydrides derived from
sorbitol (the womkidren esters sol d under the trademark "Srsyseend t he
pol yoxyet hyl ene and pol yoxypr opyl ene derivatives of these esters. M xed
esters, such as m xed or natural glycerides, nay be enpl oyed. The

preferred 35 surface-active agents ar ol,eates or sorbitan, e.g.,
- 39 - WD 96/ 40727 Exdti £1%

PCT/ US96/ 09665 t B 2 oe3 4500 £418 pR 7 1BENEG : L5¢sorbi tan
sesqui ol eat e), ‘EShghtBOPhdraAdldsphonbnnl bade)deand .38pang, 3 85561 amdli)t an

trioleate). The r [ Latu - 20%-hy i

conposition, pr g?‘gr %E%@%&{ﬂ(ﬁ?‘%&&h& (§22.3 %?é éél@?cgmﬁgt _%é)é:eoﬁrg%gsi tion
is ordinarily in frdpBtieh@nh qiMELeEnERh RTIRN WY Er BLRGRA iR 3P Rides at
anbi ent condi ti bash and-g3w)candenhedreadeiopreasseteérred 1A90DNng suitabl e

| i quefi ed prope - e r | kanas sgopt i gin o fi
car bons, such asbhggﬁ'gﬁgﬁ a(néddbi'&J 9“9?08%2?%‘{ uor'i r}%t gdilo?‘hf ?Ecu)%)%hl odrleé?at ed
al kanes, such Wasa3dded ansg Fhenaepcthent Phdeirs MasFrEdRYed M G ETof t he
above may al so heuenpl Dyedhixture was poutrsd piridlQisNQLt BE HesOBQ HEA
cont ai ner egui p | it \ ' [ W Ehof heqanpropriate
15 propel Igﬁt , aggn }é}:lrﬁl%mn%éz} ?\zéﬁ%eng%‘gai @#%*gai";é‘{“. bé%éﬂ%& of 't J

The combined organic extracts were washed with 25 mL of

10 71 O o
-

saturated sodium bicarbonate + 25 mL of brine, dried over
magnesium sulfate, and filtered through diatomaceous
earth. The residue was washed with 10 mL of ether and

15 the combined filtrates were concentrated under reduced
pressure. Flash chromatography (20% ethyl
acetate/hexanes) and preparative TLC (20% ethyl
acetate/hexanes on silica gel GF, 1000 p) gave a light
yellow, crystalline wax {180.6 mg, 0.6487 mmol, 86%)

20 homogeneous to TLC.
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i ngredient and surfactant. The ingredients are thus mai nt ai ned at an

el evated pressure until rel eased by action of the valve.

Yet anot her neans of administration is topical 20 application of a

vol atil e I|qU|qmﬁgapﬁ§|t|on to the skin, preferably faCIﬁ skln of an
i ndi vidual . The conposition w il usually contain an al cohol’/V&%

et hanol or isopropanol. A pleasant odorant nay al so be |ncluded |n the

conposi tion. é? Measuring Affect, Mbood and Character Trait
Feel i ng states aS¥6®€afed bR {H)aatlyzefnsnthenis of dRanarpeegheacss are
general ly neasured by use of a guestionnaire. For exanple
questionnaires conprising a nunber of adjectlves which refer to feeling
states may be 30 adm ni stered §2an individyal . The |nd|V|duaI eval uat es
his or her feeling state deSsgihed by the Eﬁ |ve and

intensity of the feeling pr | catr—seates S-ust ering (

adj ectives and stati gy Si s of a subject's eve ;

adj ective provideﬁ ,

96/ 40727 0 PCT/ USoA9ER

for the neasurenent of various feeling states. Al Bernatively,
feeling states may be measur ed by aut onom ¢ changes, such]jas those used
in ggé&g&gsg;gRehmeevaluatlons (gal vani ¢ skin response, pul se rffjalﬁﬂﬂ)the

il
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5 like). Cabanac, M Annual Review of Physiol ogy (1975) 37:415; Hardy,
J.D., "Body Tenperature Regul ation", Chapter 59, pp. 1417. In: Medi

Physi ol ogy. Vol .

I Ed.: VB Mountcastle (1980); Wl fram Bouscein.

El ectrodermal Activity (Pl enum Press 1992). In addition, 10 non-ver bal
such as faci al weypaessi on and body posture rmay be eval uapErius9s/0966s

Exanpl es

The followi ng exanples are intended to illustrate

but not tolimt the invention. 15 Abbrevi ati ons used in the

exanpl es are as

fol |l ows: ag. = aqueous; RT.=room tenperature;

PE=pet r ol eum et her (b.p. 50-70[err]§; DNF:NEN-dinethylfornanide;

DVBO=di net hyl

10

15

20

25

30

sul foxi de; THF=tetra
17-Iodo-egtra-1,3,5(10) ,7,16-pentaen-3-gl, 16: To

crude equilin 17-hydrazone (1.0058 g, s 3.5000 mmol) in
21 mL of anh. THF + 4.4 mL (32 mmol) of triethylamine
under Ar atmosphere and cooled in an ice bath was added
iodine (2.10 g, 16.5 mmol) in 21 mL of anh. THF over 33
min., until the yellow color persisted and gas evolution
ceased (remaining I2 solution: 5 1/2 mL). Stirring was
continued 20 min., after which the reaction mixture was

then concentrated under reduced pressure and resuspended
in 90 mL of ether. The suspension was washed with 35 mL
of I NHCl + 35 g of 5% (w/w) sodium thiosulfate
pentahydrate + 35 mL of saturated sodium bicarbonate + 35
mL of brine, dried over magnesium sulfate, and filtered
through diatomaceous earth. The residue was washed with
10 mL of ether and the combined filtrates were
concentrated under reduced pressure. Flash
chromatography (20% ethyl acetate/hexanes on silica gel)
of the residue yielded a yellow foam (953.8 mg, 2.522
mmol, 72%).

Example 17
18-Norpregna-1,3,5(10),7 . 16-pentaen-3-o0l, 17: A

mixture of 17-iodoestra-1,3,5(10),7,16-pentaen-3-o0l (953
.8 mg, 2.522 mmol), [1, 1'-

bis (diphenylphophino} ferrocenel palladium(II)chloride
CH,Cl, (51.5 mg, 63.1 umol), 10 mL of THF, 2.8 mL (2.8
mmol) of 1.0 M triethylborane in THF, and 2.5 mL of 15%
(w/w) sodium hydroxide was refluxed under Ar atmosphere
for 24 h. After cooling, 10 mL of 1 N HCl were added and
the reaction mixture was extracted 3 times with 10 mL
portions of methylene chloride. The combined organic
extracts were washed with 10 mlL of saturated sodium
bicarbonate + 10 mL of brine, dried over magnesium
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sulfate, and filtered through diatomaceocus earth. The
residue was washed with 10 mL of methylene chloride and
the combine filtrates were concentrated under reduced
pressure. Preparative TLC (20% ethyl acetate/hexanes on
silica gel GF, 1000 u) of the residue yielded an amber
resin (54.4 mg, 0.194 mmol, 7.7%) homogenecus to TLC (20%
ethyl acetate/hexanes on silica gel; product R, 0.39;
17-iodoestra- 1,3,5(10),16-tetraen-3-0l R, 0.37).

Exam 18

19-Norpregna-2,5(10) ,16-trien-3-yl methyl ether,
18: 19-Norpregna-1,3,5(10),16-tetraen-3-yl methyl ether
{(1.00 g, 2.27 mmol) in 15 mL of anh. THF + 11.14 g of
t-butanol was added to ca. 100 mL of anh. ammonia,
followed by 0.41 g of lithium wire cut in small pieces.
After stirring 4 h, the reaction was quenched with the
addition of 3.8 mL of anh. methanol and ammonia was
allowed te boil off for 3 h. 100 mL of water were added
and the mixture was extracted twice with 100 mL portions
of ether. The combined organic extracts were washed 3
times with 50 mL portions of brine, dried over magnesium
sulfate, and filtered through diatomaceous earth. The
residue was washed with 25 mL of ether and the combined
filtrates were concentrated under reduced pressure.
Recrystallization of the resulting syrup from 95% ethanol
gave white crystals (586.7 mg, 1.966 mmol, 58%), m.p.
70-72°C.

Example 19

19-Norpregna-4,16-dien-3-one, 19: To a solution of
19-norpregna-2,5(10),16-trien-3-yl methyl ether (3, 298.5

mg, 1.000 mmol) in 8 mL of acetone + 2.5 mL of methanol
were added 2.5 mL of 1 N HCl. After stirring 1 h,
hydrolysis was stopped by the careful addition of 3.00 g
of sodium bicarbonate. Once effervescence had ceased the
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mixture was extracted three times with 10 mL portions of
methylene chloride. The combined organic extracts were
washed with 10 mL of brine, dried over sodium sulfate,
and filtered through diatomaceous earth. The residue was
washed with 10 mL of methylene chloride and the combined
filtrates were concentrated under reduced pressure.
Preparative TLC (15% ethyl acetate/hexanes on silica gel
GF, 1000 u) twice of the resulting amber resin provided a
yellow solid (107.4 mg, 0.3776 mmol,38%) homogeneous to
TLC (15% ethyl acetate/hexanes on silica gel; product R.
0.29; pregna-4,16-dien-3-one R, 0.32).

Example 20

1S-Norpregna-~5(10),16-dien-3-one, 20: To a
solution of l9-norpregna-2,5{(10),16-trien-3-yl methyl
ether (18,1.38 g, 4.62 mmol) in 65 mL of acetone were
added 1.60 g (12.7 mmol) of oxalic acid dihydrate in 23
ml, of water. 85 mL of acetone were added and the
reaction mixture was stirred 8 h. Hydrolysis was stopped
with the addition of 65 mL of saturated sodium
bicarbonate and the mixture was extracted three times
with 100 mL portions of ether. The combined organic
extracts were washed twice with 100 mL portions of brine,
dried over sodium sulfate overnight, and filtered through
a glass frit. Flash chromatography (10% ethyl
acetate/hexanes on silica gel) of the resulting syrup,
followed by recrystallization from hexanes gave two .crops
of white crystals (775.8 mg, 2.727 mmol, 59%). For first
crop: m.p. 82.5-85°C; TLC (5% ethyl acetate/hexanes on
silica gel) R; 0.13; 19-norpregna-4,l16-dien-3-one R, 0.03.

Example 21

19 -Norpxr a-4,16-dien-108-0l-3-one, 21: To a
solution of 19-norpregna-5(10),16-dien-3-one (20, 341.3
mg, 1.200 mmol) in 8.2 mL of chloroform cooled in an
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acetone/dry ice bath was added 3-chloroperbenzoic acid
(0.89 g, 5.2 mmol) in 9 mL of ether over 5.5 min. The
reaction mixture was stirred 2 h and then left in the
refrigerator for 16 h. The reaction was then poured into
70 g of 5% (w/w) sodium thiosulfate pentahydrate and the
layers were separated. The agqueous layer was extracted 3
times with 15 mL portions of ethyl acetate. The combined
organic phases were washed with 15 mL of saturated sodium
bicarbonate + 15 mlL of brine, dried over magnesium
sulfate, and filtered through diatomaceous earth. The
residue was washed with 10 mL of ethyl acetate and the
combined filtrates were concentrated under reduced
pressure. To the resulting white solid was added 5%

(w/w) potassium hydroxide in methanol and the mixture was
refluxed with exclusion of moisture for 1 h. The mixture
was then poured into 140 mL of ice/brine and extracted 3
times with ether. The combined organic extracts were
washed twice with 100 mL portions of brine, dried over
magnesium sulfate, and filtered through diatomaceous
earth. The residue was washed with 25 mL of ether and
the combined filtrates were concentrated under reduced
pressure. Preparative TLC (silica gel GF, 1000 u), once
with 50% ethyl acetate/hexanes and once with 10% ethyl
acetate/methylene chloride, gave a yellow resin (157.7
mg, 0.5249 mmol, 44%) homogeneous to TLC (50% ethyl
acetate/hexanes on silica gel; product R, 0.32;
pregnenolone R, 0.40).



Scheme 3. Further syntheses of norpregnanes. [err]
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Scheme 6. Synthesis of 19-norpregnanes.

Li/NHz
Me0 Med
(COOH), /Hy 22
a) MGPBA OH
b} KOH, A
0 0
23 %

This Sheet Has Been R

T

- 60 =

SUBSTITUTE SHEET (RULE 28)



44 -

10

15

20

25

30

Schenme 4. 17-Ethylenation of ketones. [err]

WO 96/40727 PCT/US96/09665

Example 22
19-Norpregna~-2,5(10) -dien-3-vl methvl ether, 23:

A solution of 19-norpregna-1,3,5(10)-trien-3-yl methyl
ether (800.0 mg, 2.680 mmol) in 12 mL of anh. THF + 8.86
g of t-butanol was added to ca. 90 mL of anh. ammonia,
followed by 0.33 g of lithium wire cut in small pieces.
After stirring 4 h, 3.0 mL of methancl were added and
ammonia was allowed to boil off overnight. 80 mL of
water were added and the mixture was extracted twice with
80 mL aliquots of ether. The combined organic extracts
were washed 3 times with 40 mlL portions of brine, dried
over magnesium sulfate, and filtered through diatomaceous
earth. The residue was washed with 25 mL of ether and
the combined filtrates were concentrated under reduced
pressure. Recrystallization from aqueous ethanol
delivered a white solid (638.6 mg, 2.125 mmol, 79%), m.p.
84-88°C. TLC (5% ethyl acetate/hexanes on silica gel)
showed product (R, 0.56; starting material R, 0.49) with a
trace of less polar contaminant (R; 0.80).

Example 23
19-Norpre -5{(1l0)-en-3-one, 23: To a solution of

19-norpregna-2,5(10) -dien-3-yl methyl ether (22, 500.0
mg, 1.664 mmol) in 55 mL of acetone was added oxalic acid
dihydrate (0.58 g, 4.6 mmol) in 8.3 mlL of water. After
stirring 7 h, 25 mL of saturated sodium bicarbonate were
added and the mixture was extracted 3 times with 35 wmL
portiéns of ether. The combined organic extracts were
washed 3 times with 35 mL portions of brine, dried over
sodium sulfate overnight, and filtered through a coarse
frit. The residue was washed with 25 mL of ether and the
combined filtrates were concentrated under reduced
pressure. Flash chromatography (10% ethyl
acetate/hexanes on silica gel) gave a slightly yellow
syrup (394.1 mg, 1.376 mmol, 83%).

- 61 -



- 45 -

PCT/ US96/ 09665

WO 96/ 40727
Exanple 1

19- Nor pregna- 4, 20-dien-3[err]-ol, 1: A suspension of
19- nor pregna- 4, 20-di en-3-one (0.38 g, 13 mol ) and
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Example 24

19-Norpreqn-4-en-108-0l-3-one, 24: To a golution
of 19-norpregn-5(10) -en-3-one (23, 3230.3 mg, 1.153 mmol)
in 7.9 mL of chloroform cooled in an acetone/dry ice bath
was added 3-chloroperbenzoic acid (0.86 g, 5.0 mmol) in
B.6 mL of ether over 6 min. After stirring 2 h, the
reaction was stored in the refrigerator for 24 h. The
mixture was then poured into 70 g of 5% (w/w) sodium
thiosulfate pentahydrate and the layers were separated.
The aqueous layer was extracted 3 times with 15 mL
portions of ethyl acetate. The combined organic phases
were washed with 15 ml of saturated sodium bicarbonate +
15 mL of brine, dried over magnesium sulfate, and
filtered through diatomaceous earth. The residue was
washed with 10 mL of ethyl acetate and the combined
filtrates were concentrated under reduced pressure. To
the resulting colorless syrup were added 55 mL of 5%
(w/w) potassium hydroxide in methanol and the mixture was
refluxed 1 h with exclusion of moisture. After cooling,
the reaction mixture was poured into 140 mL of brine and
extracted 3 times with 100 mL portions of ether. The
combined organic extracts were washed twice with 100 mL
portions of brine, dried over sodium sulfate overnight,
and filtered through a coarse f£rit. The residue was
washed with 25 mL of ether and the combined filtrates
were concentrated under reduced pressure. Preparative
TLC {(10% ethyl acetate/methylene chloride on silica gel
GF, 1000 u} gave a yellow resin (105.6 mg, 0.3491 mmol,
30%). TLC (50% ethyl acetate/hexanes on silica gel)
showed product (R; 0.47; pregnenolone R, 0.42) with a
trace contaminant (R, 0.39).
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lithium 5 tri-t-butoxyal um nohydride (1.36 g, 5.35 mmol) in 20 nL of
anh. ether was stirred 5 h at room tenperature, foll ow ng which

@ auber's salt (6.74 g) was added. The resulting mxture was stirred 5
m n. andthenfllt red through a glass frit. The residue d
with 5 20 10 ¥t ons of ether and the combined filtrat el;é“@gsr&é%?s%?
concentrated under reduced pressure. The crude product was purified by
preparative TLC on silica gel GF using 5% et hyl acet at e/ net hyl ene
chloride as el uent Schegeve.a Additweid bwynthese 38f QL avnorhrEdfhemeal., 11%
honobgeneous to 15 TLC (5% et hyl acetate/ nmethylene chloride on silica gel;
Rf 0.29). Exanple 2 N

19- Nor pregna- 1, 3, 5(10), 17, 20- pdi#t aen-3-0l . 2: To a suspensi on ofe

l'i thi um al um num hydri de Q R5e=] ny, zmmﬂmnf mml ) and al
chloride (296.8 ng, 2. 227 | 20 h et her ¢

added et hi nyl est ~8000 g, 3.3738 mmol) in 20 et her
After refluxing 20 h ction was quenched witht { i on of
d auber's salt (Mel { stirring 25 a further 2 Med ture was
then filtered through di at omaceous earth and the residue 28as washed
with 3 10 nmL portiong of ethyl acetate. Concentration of <The
conbined filtrates, flash chromatography on silica gel with 15% et hyl
acet at e/ hexanes, and twof ol POG} IZW‘L’INWIEE' i zation from aqueous et hanol
gave slightly tan needl es 7.5 ng, 1.311 mmol, 39%, mp.
132-133[err] C, honoggneous i o TLC (20% et hyl acet at e/ hexanes on silica
gel; Rf 0.36; estra-1,3,5(10), II6- tetraen-3-ol Rf 0.36).
- 46 -
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Exanple 3 19- Nor pregna-1, 3,5(1)-trien-3-0l-20[err]-yne, 3. To a
cool ed (dry icel/acetone bath) solution of 19-norpregna-

1, 3,5(10), 17, 20- pentaen-3-o0l (2, 280.4 ng, 1.000 mml) in 5 28 nL of anh.

THF under ar gG{io¥@feradded n-BuLi (2.5 Min hexane, 1.2 REX/USS6/0P66FDI| )
over 10 mn. Stirring was continued for 18 h, during which the
reaction was all owed to gradually warmto RT. The reaction was

guenched with 25 nmL of 1 N HC anchta%?%eigr acted with 3 10 portions
of 10 ether. The conbined organic ex washed W|th 25 m_ of

saturated sodi um bi car befate N2 LA~ LT -hexag: FBgHeST4h
sul fate, and fil éehed, t 28 oudgio dllahfbma(zﬂmmnum hqdrﬁ.ﬂe Toe. 4 ey, de -\BA&S vvashed

with 10 mi of etfgs;p ngmf fmhum nuﬁogﬂi&?ﬂie{] (alal 25CRge O &&“%ﬁi&%%ﬁ&ewder
reduced 15 pressure. ronat rap

resu
resin on silita 8l YeFe rEatetudday, pdd tsd‘t%/“ﬂ'e?%ég TH?olng;a@Uegyby
recrystallizati oa $obatiaonesfidsenbapodgrigense 3,5 (10) n2-tetrdenneedl es (150.5

ng, 0.5367 mmol } 1 [ ggge (
et hyl acetate/ hexaée%l 2 %gh 35 |yll| égﬁﬁ eq-%ézc (élagrrg ﬁ?i %Szgtrr'ﬁtmgllﬁ%l 2_%[ err|
0. 37) 8.0 mL of a THF Gtign mixture was refluxed 2

19- Nor pr egna- 1, 3h 54dd) t Hén 2frepehbdenith alhe 4dditleon of 0.77 g of

Nor pregna- 1, 5(éPQ%&%rI§tsraﬁE‘:” 3A@§%2 Bl Q%DQ QHETEher 2 rP 7&%4 mol ) in 9

nmL anh. THE t 0o appr.ox odi um (0. 07
g, 3 ng-aton) waBiXeER war filtexgf| thyquadys d&t"?&%‘ﬁée?ﬁﬁc‘%ﬁr&ﬁ‘ was &herred 1
h, during whtedidde wad @extdhstppetingd tAhes @ibANS|ml oHtionas of

added and the mé(!%%réfm aegeI Om%ggggnéé%réﬁ? thtHr of :[rpééﬁglltr% es(1 N,

20 nL) was added ure was rres WTH
portions of net h??%‘écea a chighti yellanaasimhi wadchr yani ruxbiiesc by vvere

washed with 15 fAlash EHrdidddRraghie(b®\ehyIngResat8) Bakdraie onagdlica
gel), preparative TLC (5% ethyl acetate/hexanes on silica
gel GF, 1000 u), and crystallization from 95% ethanol to
give very fine, white needles (140.1 mg, 0.4791 mmol,
37%), m.p. 79-96°C, homogeneous to TLC (10% ethyl
20 acetate/hexanes on silica gel; product R, 0.59;
estra-1,3,5(10),16-tetraen-3-yl methyl ether R, 0.62).

Example 26
19-No eqna-1,3,5(10) ,7,.16-pentaen-20-yn-3-yv1

methyl ether, 26: To a solution of

25 19-norpregna-1,3,5(10),7-tetraen-178-0l1-20-yn-3-yl methyl
ether (308.4 mg, 0.9999 mmol) in 2,4-lutidine (2.0 mL, 17
mmol) was added phosphorus oxychloride (0.31 g, 2.0
mmol) . After stirring 18 h, the reaction mixture was
poured into 35 mL of 3.6 N sulfuric acid and extracted 3

30 times with 10 mL portions of methylene chloride. The
combined organic extracts were washed with 10 mL of 3.6 N
sulfuric acid + 10 mL of saturated sodium bicarbonate +
10 mL of brine, dried over magnesium sulfate, and
filtered through diatomaceous earth. The residue was
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filtered through di atomaceous earth. The resi de was washed with 10 nL
of nethyl ene chloride and the conbi ned -

47 - WO 96/ 40727

PCT/ US96/ 09665 filtrates were concentrated under reduced pressure.
Preparative TLgddbiz6a gel G-, with 20% et hyl acet at e/ hecpurssspsss t he
resulting anber resin, followed by recrystallization from

benzene/ hexanes gave an off- 5 white powder, mp. 123-125[err]C TLC (20%
et hyl acet at e/ hexanesg showed a mmj or product R[errl 0.38) with a

m nor cont ami narf@shed UF$ rﬁ]m@)oQ) thylene chloride and the combined

Exanple 5 10 filtratéS- Mereragnenirifed Ahdbxe resuced, pbessi¥®. The

Nor pr egna- 2, 5( 1%s%9}.15§.' 828" ¥ s BN Pﬁi‘ﬂ@fec{ £RP- f?.a'gg chroma?téﬁ F?Dl ) was

di ssol ved in acet one and oxal acld 8
nL of water was @FdE8hYl acetate/diexzngsote $LiGRA Fokdsak d%’éFHatfal‘ilWﬁg nost
of the 15 preci mucat(esbatkyl ndeetsda/heanésnd, tdied mcgnmmcml GF stirred 6

h. Foll ow ng sat Hro%roeg)dfggau&gé & t&?ﬂ@lﬁ.ﬁa F eﬁhl{ﬁ{bcg . a?reTHQICL Qi Leaction

m xture was tw ce I ONS 0 ¢ “conbi ned
organi ¢ extract yellow,epigaéhddt t"!ﬁ:c@ wht H“‘BDlrnLN&drt i ons of brine, dried
20 over magnesium sul fate, and filtered through di at omaceous earth. The

resi de was washed with 25 nL of ethyl ﬁﬁﬁﬁteem
19 -Norpregna-1,3,5(10),7,16-pentaen-20~-yn-3-yl
10 acetate, 27: To a solution of 19-
norpregna-1i,3,5(10),7-tetraen-178-01-20-yn-3-yl acetate
(672.%9 mg, 2.000 mmol) in 2,4-1lutidine (4.0 mL, 35 mmol)
was added phosphorus oxychloride (0.63 g, 4.1 mmol).
After stirring 16 h, the reaction mixture was poured into
15 70 mL of 3.6 N sulfuric acid and extracted three times
with 20 mL portions of ether. The combined organic
-extracts were washed with 40 mL of 3.6 N sulfuric acid +
40 mlL of saturated sodium bicarbonate + 40 mlL of brine,
dried over magnesium sulfate, and filtered through
20 diatomaceous earth. The residue was washed with 10 mL of
ether and the combined filtrates were concentrated under
reduced pressure. Flash chromatography {(10% ethyl
acetate/hexanes on silica gel) of the resulting foam,
followed by crystallization from aqueous ethanol gave
25 sglightly yvellow needles (327.3 mg, 1.028 mmol, 51%), m.p.
. 89-94°C. TLC (10% ethyl acetate/hexanes on silica gel)
showed product (R, 03.1; 1l%-norpregna-
1,3,5(10),16-tetraen-3-yl methyl ether R; 0.64) with
contaminants at R, 0.27, 0.14, 0.04, and 0.00.

30 Example 28
19 -Norpregna-1,3,5(10),7, 16 -pentaen-3-0l1-20-

28: To a solution of 19-norpregna-
1,3,5(10),7,16-pentaen-20-yn-3-yl acetate (27, 318.4 mg,
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and the conbined filtrates were concentrated under reduced pressure.

Fl ash chromat ogr aphy (10% et hyl acet at e/ hexanes on silica gel) gave a
colorless resin 25 (0.54 g, 1.9 mmol, 76%.
Exanpl e 6 19- Nor pregna-5(10), 20-di en-3-0l, 6: To an

et hereal (8.4 eoosapizeiti on of 19-norpregna-5(10), 20-di en- PCRUSIEDI4ES. 42
g, 1.5 mvol) was added 69.7 ng (1.84 mmmol) of 30 LAH and the reaction was
stirred 30 mn. d auber's salt (2.79 g) was added and the suspension
was stirred an additional 10 nL. The m xture was then filtered through
di at omaceous eark-P0&nBIE hénr 28| BufndSteRe iR WH%eh 4igisd 2.4 mL of

- 48 - 5% (WDwP668873W hydroxide. After stirring 1/2 h, 3 mL of

PCTI US96/ 09665 4 v picr (LBOLAGONRr nikPhle JI© COMIUAGA LY LAALES were
concentrated undef, reduced pressure and the resulting ol was flash
chr orfat ogr aphed Xedussdt RYPSERES at HUEPREAESVONTLC (207 |19ty lgel ) to give an
off-white foadm (dtet8t8/héxand¥dn alumiB8%GF, 1000 x) gave a light

Exampl e 7 - Nor -4, 20-dj.en- 10[ ef S\ Q) - 3- e 19-
Nor pr egna- 5(10) ,yf&}gfe%gﬁggngéfg]&gﬁ%g?gg.@“cr}nfrb%:{%)nwggﬂgou%&% m.) was
cool ed in an icélécdRBieebhyh aWrRFAF@{bexanes on silica gel; product R

0.36; estral,3,5(10),16-tetraen-3-0l R; 0.43).
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10 reagent (2.67 M 0.19 nL, 0.51 nmol) was added. After stirring 1
1/2 h a further 0.19 nL of Jones reagent were added. Stirring was
continued 45 mn., after which 0.38 nmL of Jones reagent were added.
The reaction guenched after stirring 1 nore hour by_the addl t| on
of 2- 15 promgﬁ)o%mw"% n). Ethyl acetate (100 nL) was ad8€HV

the m xture was washed with 3 50 nL portions of water + 50 nL of
brine, dried over nagnesium sul fate, and fi | tered through di at omaceous
earth. The residue was ed e and the
conbined 20 filtrates V\%?%eﬁ({:%?;entsr a%lgﬁé%ﬁ(rjgfr ?&?égegg%’é%'re.
Preparative TLC on alum na with 50% et hyl acet at e/ hexanes gave a white,
crystalline film(89.2 ng, 0.297 mol, 19%. TLC (50% et hyl
acet at e/ hexanes on silica gel showed nostly produce (Rf 0.46)

contamnated wwth a 25 littlegstarting %(R[err] 073)
Exanpl e 8 19- na 4, 9( 1@0552/ Pen-3 one, 8:
0- di - 1.2

sol ution of 19-Norpregna-j
Pyridine (4.0 nm., 49gmm gs~Cooled in 30 an ice-salt yhetow

-8[err] C and sol ,d_ | m brom de perbrom de (1. g 94 mmol )
was added at sucheo a rdte that the reaction tenper aloure dé @ not exceed
“2lerr] C ~ 49 - €8 W0 96/ 40727
PCT/ US96/ 09665 This Sheet Has Been
iy Nl
i b 10, 4
|
OB
0
.
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After stirring 1 mn., 0.20 g of phenol were added, the cold bath was

renoved, and the reaction was stirred at RT for 24 h. Ethyl acetate (50
m.) was added and the m xture was washed with 50 nL of 1 NHO + 25 nL
of 5 saturated CuS( err] + 25 nL of 5% sodi um hydroxi de + 25 n1_ of

wat er + 25 nL efo dydorer. The m xture was then dried over &J&LJ ate
for 4 h and afterwards filtered through a glass frit. The resi due was
washed with 10 niL of ethyl acetate and the conbined filtrates were
concentrated 10 under reduced pressure. The resulting dark syrup (512.8
nmg) was taken up in 8 m_ of abs. et hanBKampiec29jyst (260.8 ng, 3.990
mg- aton) was added, ash 17 vdien-gh-brsed2d{ 2 1o alhe

reduction mxt Urs%l\ﬂ%sioiu' L,Ee}a]ano?rpreévoagg(ie tP’F'— %ht quﬁeﬁég§§}| ltrates

washed with 10 ni, of nfration
and t wo- f ol (ﬁ’tﬁﬁﬁ f #@ﬁt?o‘ﬁgby’- S EPSL) var TET, mIf 95 ACgHOBR| Vas gel
G- (1000 [erf], add¥dephmliacatid elibhgdanes ae &b Lgantz) 4 k@Bl) inonm alUsF na G-

(1000. [err], 20%al yl t )w O I resin
(152.8 ny, 0.5 8:%% ALy ST b, SRS iysse AR WlcRBndd Sty &7\
acet at e/ hexanes © 1§FPPc%fg7é1 m‘pngﬁétHrQBe%h%?ﬁleﬁécﬁme%? and
Exanpl e 9 the mixtOréowss egitaattdd5s 10ime2 vt RAeRL3p6ttiSas of

Cy et 20 obedeace! 3hg (G4 Grpin?d Rl \BAAORaies 0l 2

THF was add to a prox. and so 8 g,
81.8 ny-atohy wddt dagdenP%ﬁ%ﬂan of brinersdpigd oyes ﬁ‘agmiﬁblﬁmstl rring the

dark bl ue sehlfroa, lahd &dixeredhahpbuyhsd batttethordilst BerfRaACt T was
al loved to grad%@%hﬁug\’a&%tﬁa@g&o\‘&{:g ?thngp P of ahal ’é rgué}&c{ act ed

added, the layers_were separate aque ué fiay
twice with 50 nEipbFafeRsweye concenfsatedHendesmivaducedr pressurhases wer e

washed with 3 Flaéaocntomdgﬁmyofu@%lél@ayﬂra&%a@é%eﬁaﬂé@%waﬂtiéaate

_angof I_ I ter eftj t hggyghog @ﬁé)”Pe gl.{m ga\pe? ar es'l%r".a[ess syrup (0.35 g,
1.2 mmol, 87%).

Example 30
19-Norpregna-4,17-dien-108-0l-3-one, 30: To a

cooled (acetone/dry ice) solution of 19-

20 norpregna-5(10),17-dien-3-one (29, 0.35 g, 1.2 mmol) was
added 3-chloroperbenzoic acid (0.89 g, 5.2 mmol) in 9 mL
of ether. After stirring 2 h, the reaction was placed in
the refrigerator for 18 h. The mixture was then poured
into 70 g of 5% (w/w) sodium thiosulfate pentahydrate and

25 the layers were separated. The aqueous layer was
extracted 3 times with 15 mL portions of ethyl acetate.
The combined organic phases were washed with 15 ml of
saturated sodium bicarbonate + 15 mL of brine, dried over
magnesium sulfate, and filtered through diatomaceous

30 earth. The residue was washed with 10 mL of ethyl
acetate and the combined filtrates were concentrated
under reduced pressure. To the residual light yellow
solid was added 5% (w/w) potassium hydroxide in methanol
(55 mL) and the mixture was refluxed with exclusion of
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washed with 25 nL of ether and the conbined filtrates wer e
concentrated under reduced pressure. The residue was taken up in 25 nL
of methylene chloride, dried over sodium sulfate, and filtered through
di at omaceous e The residue was washed twice with 10 [ Qns of
nmet hyl ene chl o%‘éhe]‘/‘zgﬁa the conbined filtrates were concgﬁlpgﬁlﬁkﬁnder
reduced pressure. Flash chromat ography (15% et hyl acet at e/ hexanes on
silica gel) gave a white, crystalline solid with yell ow spots (0.86 10

g, 3.0 mmol, 58%poisture for 1 h. The reaction was theanpbar# into 140

19- Nor pregna- 1, (1€):,.20= ags 3 Vi e b O e

19- Nor pr egna- 1, gm]g((;l%)l Oytgg%%aen- %ﬂﬂrﬁfegl. J”i%h,“("g?“ao.%eég?egt chmﬁgl ) in
75 nL of 90% et HAFAN M &XETaeH was vwashedstwireardohdté pb. poriions of my) )
and the SusperixteN dvdedr eférixedyrdsi um shi PRtdylansuifiateréd. t¥rough )
was added and t hg. !ggg}' fl d A : 1 Y,

sul fate was ;gdde(glgl n dfggsﬁ%g%tfl?huoﬁ%_f%&g%gtg%ﬁ uE%&??SWEE?qGWHé%I)
over 1 h, and retfhsE iag the eophinpfdiflsrates yerq conggrerated widexas
added and the redicddipeenBsr€00/ ik ivesalting Peilowadidlmt wased for 2 h.

The suspensi on V‘@]ﬁc;ﬁé"&(}[sri g ; [ o] garse frit.
The residue was washed V%I H% gge%%#ﬂ% ﬂ&aﬁgég%‘%glnﬁggﬁg%g%’gl umé

hydr oxi de + 3 5P®Siddag gRS GF., HOQutleto Fhee radiight wWadleecEgartal lized
fromaqueouso (@ rang, 00282 \mdl N3 hemogetias, te PLC1080D- L]
(lit.mp. 108- .]'lé)cgé\t‘_ra{t]ec))nexanes on silica gel; product R; 0.26;

dehydroepiandrosterone R; 0.36).
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Exanpl e 11 30 19- Nor pregna- 1, 3, 5(10), 16-t et raen- 6- on- 20-yn- 3-yl
acetate, 11: Chromumtrioxide (2.68 g, 2.68 mmvpl) was suspended in 40
nmL of met hyl ene chloride and the suspensi on was cooled in an ice-salt
bath to -8[err - 51 -

WO 96/ 40727 b saidoray PCT/ US96/ 098 63/US96/09665

D met hyl pyrazole (2.58 g, 26.8 mmol) was added and the suspensi on was
stirred 20 m n. 19- Norpregna- 1,3,5(10), 16-tetraen-20-yn-3-yl acetate
(0.86 g, 2.7 mol ) weehaflded. OVefnthdldid ofSPol eaction 5
tenperature did not exceed -57({1?')r] &.?Agt erl@stoifr ??n%#%é additional 2 h,
the reaction mxture was ‘pdured vhir8§agRTE2en=3¥%0 nghhy 1) eshaw col um of
silica gel and elution was continued under pressure with nethyl ene

chl ori de. Concentration of appropriate fractions gave a brown film 10
(0.16 g, 0.48 mmol, 18%. Exampl e 12

19- Nor pregna-1, 3,5(10), 16-tetrgene-3, 6[ err] -di ol - 20- yne, )
19- nonpregna- 1, 3, 5(10), 16 Ren- 6-on- 20-yn-3-yl acetate 0.16 g,

048 nmol ) was suspendg b’ anh. ﬁﬂpﬂl}bﬁ (36.7 ng, 09 was
added, and the Iff as~reflu an of _s#s
HO HO 9
3l
HezSO4/ KZGOB H02304 "2003

(D Et8/Pd(l)

THIS SHEET HAS BEEN
\ REPLACED

This Sheet Has Been Re

U
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h. After cooling, 1.22 g of dauber's salt were added and the

suspension was stirred 1/2 h. The m xture was filtered through

di at omraceous earth and the residue was 20 washed with 4 10 nL portions of
hot et hyl acetate. Concentration of the conbined filtrates, followed by
purification bé, o5 ative TLC (50% et hyl acet at e/ hexangSrasoes/doeds Ca
gel G-, 1000 [ Plgf? giive a white solid (26.0 ng, 88.3 [err]nol, 18%
honogeneous to TLC (50% 25 ethyl acetate/hexanes on silica gel; Rf 0.48).
Exanpl e 13 19- Nor pregna- 1, 3, 5(10), 17-t et raen- 3- ol , 13:

Et hyl t ri phenyl phosphoni um broni ce (1. 353-1'2%1—311-7572 ol ) and pot assium
t - but oxi de (422.5 ng, &g%masmgggm 36 -teprash-3 -dVEA1:4Td al)
under argon wer d ath d. st d 1 h.
Equi lin (200.2 e’“g&% 3129“9&‘]“?3“& 235l n%p) %q{méé%@goamgg g dad and

t he reactlongwa35~°§t F‘F‘Péél and urt her hour After cooling, 25

- 92 - 5 [1, ﬂNDbﬁﬁkdﬂﬁﬂghylphoshlno)ferrocene]palladium(II)

PCT/ US96/ 09665 - H d ty Lxture was
extracted t%}%léjérltdfnggg%&%ﬁn%ﬁrﬁ_ ?%%sggﬁﬁlﬂe(r E’%(% conbi ned
organi ¢ extract sCaiElyskdshbd - dind 3 r?L#Eﬂl)sa%lmr%ﬁ'@éﬁhydrOf%aPufﬁHF

bi carbonate + 25 Mmiof vhBeREargsn Q&@\é&ﬂe&ﬁgﬁﬁ&Mb&aﬁuhﬁaTﬂF and

filtered througmdlﬁgo%c%% &%Df flol'{g ed b Jj_ﬁlﬁy tra hed with 10

nL of ether and thé ¢o néd tra re co under r educed
pressure. 10 hydroxide (3.0 mL), and the reactlon mixture was refluxed

for 24 h. After cooling, solvent was removed under
reduced pressure, 1 N BClL (12 mlL) was added, and the
residual suspension was extracted three times with 10 mkL
aliquots of methylene chloride. The combined organic
15 extracts were washed with 10 mL of saturated sodium
bicarbonate + 10 mL of brine, dried over magnesium
sulfate, and filtered through diatomaceous earth. The
residue was washed with 5 mL of methylene chloride and
the combined filtrates were concentrated under reduced
20 pressure. Flash chromatography (15% ethyl
acetate/hexanes on silica gel} with subsequent
recrystallization from aqueous methanol gave a white
powder (606.2 mg, 2.146 mmol, 72%), m.p. 124 125°C,
homogeneous to TLC (15% ethyl acetate/hexanes on silica
25 gel, R 0.31; starting material R, 0.27).

Example 32
19-Norpregna-1 5 l16-tetraen-3 -yl methyl
ether, 32, from 19-n e - 5(10).,l16-tetraen~-3-0l:

Potassium carbonate (0.37 g, 2.7 mmol) was added to a

30 solution of 19-norpregna-1,3,5(10),1-tetraen-3-0l1 ({31,
500.0 mg, 1.770 mmol) in acetone (25 wL) and the
suspension was heated to reflux with exclusion of
moisture. Methyl sulfate (0.42 mL, 4.4 mmol) was added
in one portion and the reaction mixture was refluxed with
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Fl ash chromat ogr aphy (20% et hyl acet at e/ hexanes on silica gel)

foll owed by preparative TLC (20% et hyl 10 acet ate/ hexanes on silica gel G,
1000[err]) gave a slightly yellow resin (182.9 ng, 0.6523 muol, 87%
honbgeneous to TLC (20% et hyl acet ate/ hexanes Rf 0.42)

Exanpl e 14 19- Nor pregna-1, 3, 5(10), 617- pent aen- 3y, "

Ethyltri phenyl%ﬂ?ﬂ%ﬁm um brom de (1. 3945 g, 3.7561 nmmol) z%sé nggssi um
[err]-butoxide (422.8 ng, 3.768 mmol) suspended in 4.J nL of anh. DMSO
under argon were placed in a 77- 79[err]C bath and were stirred 1 h.

6- Dehydr oest r onstizgdng for 2fgh.0. Aieernaetling, 251mkiobHfSantw/DVSO was
added and 20 th%oﬁ&@ﬁat h?@rdﬁﬁies'ﬁwhbr gdaka dnd. thﬂmlsceaﬁélmls nextirdcted Was

all owed to cool ed|n025m_ 1NHCI The

m xt ure was extracfggd ree tQ‘rrtéé’ ilquo% rie(gpezét he c1°“tll?1e conbi ned
organi ¢ extract orgapéc EXtWeGEWPt naalsedmwzdarh $&t Gﬁa@é&%urﬁ@%r bonat e
+ 25 nL 25 of boivee, mafheshi v el FagaeSahd §ﬂtfe&te@, tBpGudh | d Biteshaceoddr ough

di at omaceous earth,, The.f esi due was vvash of, et her, and the
conbi ned filtrat est\}/lver eThe 5 ﬁ entrat e%sunderl rhe& ']ig n%e%%%ere ”1—4 ash

chr omat ogr aphy (cts()/@emhwe%e%ﬂ&rél:ﬁexuﬁé%)cmmatpdem@@c i nedured (15%
ethyl acetate/ hg&aagﬁr@n snédz@@taﬂlzanéf le&mqhe&ﬁé)ea@e\/x&;pryaaié white

crystalline sol| >100/<) ou TLC (15% et hyl
acet at e/ hexanes % € ne%‘ﬂl ca(qgél B o 2 b1 51;‘9
- 53 - 10 97-97.5°C. TLC (1% ethyl acetate/hexanes on 51llca gel)

showed product (R, 0.1 ) with traces of a polar
contaminant (R 0.00). Mixed m.p. and TLC showed this
product was identical with product prepared below.

Example 33
15 19-Norpregna-1,3,5(10),16-tetraen-3-vl methyl

ether, 33, from 17-iodo-19-

norpregna-1,3,5(10}),16-tetraen-3-vl methyl ether:

Several different strategies to introduce an alkyl group
at C-17 of the estrene nucleus were attempted before

20 fihding one which succeeded. 2As a first attempt, ethyl
bromide trapping of incipient 17-lithioestrene from
Shapiro elimination (R. Chamberlin, E.L. Liotta, and F.T.
Bond, Org. Syn., 1982, 61:141-146) of
estra-1,3,5(10)-triene-17-tosylhydrazone simply gave the

25 17-H compound. Presumably, steric hindrance at the
17-position prevented alkylation and ailowed abstraction
of hydrogen from ethyl bromide instead. Attempted
displacement of iodide from
17-iodoestra~1,3,5(10),16-tetraen-3-ol with alkyl cuprate

30 ({E.J. Corey and G.H. Posner, J. Amer. Chem. Soc., 1968,
90:5615-5616) similarly gave the 17-H product, apparently
via transmetallation followed by protonolysis. Nickel
(II)-catalyzed displacement of iodide using ethyl
Grignard (M. Kumada, K. Tamao, and K. Sumitani, Org.
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Exanpl e 15 19- Nor pregna-1, 3,5(10), 6, 8, 17- hexaen- 3-ol, 15:,

Et hyl tri phenyl phosphoni um brom de (1.3945 g, 3.7561 mmol) and potassium
t-butoxide (422.3 ng, 3.763 mol) suspended 5 in 4.1 nL of anh. DMSO under
argon were pl agefbhelsyzan Oi | bath (74-83[err] C) and the recIUSIoNI6EHS
stirred 1 h. Equilenin (200.2 ng, 0.7518 mmol) in 4.1 nL of anh. DMSO
was added and the reaction mxture was stirred a further hour. The

m xture was pour into, 25 nL of ice-1 N HC 10 _and extracted three tines
with 20 mL porti "of19¢3t8l’ieFB 127-333) S3k6HhEs 5?’8%% extracts were washed
with 25 nL of sat ur Suxekisdagim bicdienddsplaceBent wis [gifinctedr i ed over

magnesi um sul fat@s;rﬁq:afl'l'ah%ﬂd(ilgr Qimwsasonaﬁ&ﬂ&r worRatkh(cThe residue

was washed wth f, et her an ecorrblndfll es .we
concent r at ed und%‘? th uc,seg: garﬁ’ree'sg’?r arﬁ‘P&sha?: Aot EGWEBHQS 2‘8% et hyl
acet at e/ hexames)Medhd Gheppar 2895 e IR 4AE30RAELhywere akdectat shhwxdlmats on

silica gel G, doidnhkega¥Su Iddised toY 8LV Y S ERRLENEX¥RX1180. 6
, . us
ng, 0.6487 nmol enoGlA)tn(%lhorm geneo to TLC.

ates However, transfer of alkyl groups seemed

unlikely given the propensity for intermediate
alkylpalladiums to undergo B-elimination. Using

10 ethylborane as alkyl transfer agent iodide was displaced
from a variety of 17-iodoestrenes to give the desired 17-
alkylestrenes (see schemes 9 and 10). To a mixture of
17-iodo-19-norpregna-1,3,5(10),16~tetraen-3-yl methyl
ether (394.3 mg, 1.000 mmol}), Pd(II) catalyst (20.4 mg,

15 25.0 mmol), 3.0 N sodium hydroxide (1.0 mL), and THF
under argon was added triethylborane (1.0 M, 1.1 mL, 1.1
mmol). After refluxing 24 h and subsequent cooling, the
reaction mixture was extracted with 10 mL of benzene.
The organic extract was washed with 10 mL of brine, dried

20 over magnesium sulfate, and filtered through diatomaceous
earth. The residue was washed with 2 wmlL of benzene and
the combined filtrates were concentrated under reduced
pressure. Recrystallization from 95% ethanol with
charcoal treatment gave tan needles (219.4 mg, 0.7401

25 mmol, 74%), m.p. 97°C. TLC (10% ethyl acetate/hexanes on
silica gel) shows a trace of polar contaminant (R 0.00)
along with product (R, 0.62; starting material R, 0.55).
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- 54 - Scheme 5. Pd(11)-catalyzed synthesis of 19-norpregnenes.
[err]

WO 96/40727 PCT/US96/09665

Scheme 10. Synthesis of 19-Norpregna-1,3,5(10),
7,16-pentaenes.

0 NNHp

(1D Mol /Et3N
HO I o

1p/Ets N (D Et38/Pd()

3 THIS SHEET HAS BEEN
R REPLACED |
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- 55 - WO 96/ 40727
PCT/ US96/ 09665 Exanpl e 16
17-1o0do-estra-1, 3,5(10), 7, 16- pentaen-3-ol, 16: To crude equilin
17- hydrazone (1.0058 g, [err] 3.5000 nmml) in
WO 96/40727 PCT/US96/09665
Example 34

10

15

20

25

30

Estra-1,3 10) ,7-tetraene-17-hydrazone, 33: To
equilin (939.4 mg, 3.500 mmol) suspended in 6.6 mL of
abs. ethanol + 1.6 mL (11 mmol) of triethylamine was
added 3.1 mL (99 mmol) of hydrazine and the mixture was
refluxed with exclusion of moisture for 1 1/2 h. The
reaction mixture was then added dropwise to 28 mL of
water and the resulting suspension was placed in the
refrigerator overnight. Filtration through a coarse frit
and drying under reduced pressure over P,0; gave fine
white crystals (1.0213 g, >100%), m.p. 253-255°C.

Example 35

17-Iodoestra-1,3,5(10),7,16-pentaen-3~0l, 34:

Crude estra-1,3,5(10),7-tetraene-17-hydrazone (1.0058 g,
s 3.500 mmol) suspended in 21 mL of anh. THF + 4.4 mL
(32 mmol) of triethylamine under argon was cooled in a
water bath and iodine (2.10 g, 16.5 mmol) in 21 mL of
anh. THF was added over 33 min. until coclor no longer
changed and gas evolution ceased (remaining iodine
solution: 5.5 mL). After stirring a further 20 min., the
reaction mixture was concentrated under reduced pressure
and the residue was suspended in 90 mL of ether. The
suspension was washed with 35 mL of 1 N HCl + 35 g of 5%
(w/w) sodium thiosulfate pentahydrate + 35 mL of
saturated sodium bicarbonate + 35 mL of brine, dried over
magnesium sulfate, and filtered through diatomaceous
earth. The residue was washed with 10 mL of ether and
the combined filtrates were concentrated under reduced
pressure. Flash chromatography (20 ethyl acetate/hexanes
on silica gel) with attempted recrystallization gave a
yellow foam (953.8 myg, 2.522 mmol, 72%).
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21 mL of anh. THF + 4.4 nL (32 mmol) of triethylamne 5 under Ar

at nosphere and cooled in an ice bath was added lodine (2.10 g, 16.5
mmol) in 21 nL of anh. THF over 33 mn., until the yell ow col or

persi sted and gas evol ution ceased (remaining 12 solution: 5 1/2 ).
Stirring was wo9se@eti nued 20 mn., after which the reacti OPCTIUSOE/09665 WaS
10 then concentrated under reduced pressure and resuspended in 90 nL
of ether. The suspension was washed with 35 niL of I NHO + 35 g of 5%
(ww) sodiumthiosulfate pent ahydrate +.35 of saturated sodium

bi carbonate + 35 nL of br| ne, dri e?%?@%gn%gt

ne5|un1sulfate and
62+ O B I .

filtered 15 through di 22aNs - Tlants
10drrL gf et her agdnihacomds rie/dlaa%ééeéaesl MEBQ10), K?chﬁéﬁia}[’ﬁrﬁ-ﬁ -gnder
reduced pressure .ona ace exapes., on
silica gel) ?%‘raﬁsa ‘?%’S|2d§gzyf“3? ’gc{]?&((%g\ﬂ 5%15'{’5"53 %‘ in’jg g%zl 20
mol , 72%. 5 umecl) suspended in 10 mL of g%ﬁnpnée;7argon was added 2.8
19- Norpregna 1, 3nB( D)8 mmPeRt 2ef- 8z Mth %oraﬁe + 206 Xhir&F Qky (w/w)

1771 Sdoestra- L S 2l U AN 288 SO nddnde wosi RelPea Ao TR AR [

CHerr]d [err] (Bt mpatddal 2Rehs | dering Khich SLmEHEIF 2appanentlys
mol) of 1.0 M tpietdy|dra andel BodlEa Ml dhedwiks szsﬁégfﬁed irl WoWhr, S@€li um

Mot 1N HA et & e £852CE NG TR (SO BEhPo Rl AR i mos

with 10 nmL pee thyorenepfechipehigeeneTh | amibdaedThegesnhdi exttrastganere
extracts were wagied W toft, L @thEa@@&H&ﬁﬁ%ﬁ $9eb¥Bbnate Ri car Rengke + 10 ni
of brine, dried over ne% 5

rine, ied over magnesium sulfate, and filtered through

diatomaceous earth. The residue was washed with 10 mL of
15 methylene chloride and the combined f£iltrates were
concentrated under reduced pressure. Preparative TLC
(20% ethyl acetate/hexanes on silica gel GF, 1000 u) gave
an amber resin (54.4 mg, 0.194 mmol, 7.7%) homogeneous to
TLC (20% ethyl acetate/hexanes on silica gel; R 0.39;
20 17-iodoestra-~1,3,5(10),16-tetraen-3-0l R; 0.37).

Example 37
Electrophysiclogical Studies: The following

electrophysioclogical studies were performed in clinically
normal human volunteers of both sexes whose ages ranged

25 from 19 to 29 years. No anesthetics were used, and
female subjects were excluded if pregnant.

The stimulation and recording system consists of a
"multifunctional miniprobe" described elsewhere
(Monti-Bloch, L. and Grosser, B.l. (1991) "Effect of

30 putative pheromones on the electrical activity of the
human vomeronasal organ and olfactory epithelium," J.
Steroid Biochem. Molec. Biol. 39:573582). The recording
electrode is a 0.3 mm silver ball attached to a small
(0.1 mm) silver wire insulated with Teflon® the surface
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sulfate, and filtered through di atomaceous earth. The resi due was
washed with 10 nL of nethyl ene chloride and the conbine filtrates were
concentrated under reduced pressure. Preparative TLC (20% et hyl

acet at e/ hexaneswon640227 silica gel G-, 1000 [err]) of the resiparsydm@égded an
anber resin (54.4 ng, 0.194 mmol, 7.7% honogeneous to TLC (20%

et hyl acet at e/ hexanes on sili ca gel; product Rlerr] 0.39;

17-1iodoestra- 1, 3¢5 ) 3

Exanpl e 18 10 i e §Q %9% I%{Jr) f%d °e%r%d T Bt her .

18: 10- Norpregnackl?,r’s‘%%o’)nbf@ 1a€f3r' aéﬂd:%lillthﬁét ﬁ9ve§@ﬂev1th gelatdn & 2. 27
m’rDI]Z |nh15 m_ oﬁ.sapd?sn'ﬁ:cdﬁled With4ngaoémall chibhéﬂn@éfﬂw adiedrbo cal | 100
m. of an anmoni _ 1 W re in.s

pi eces. 15 After( SakTs rllr% %r\ﬁ%ﬂ Eéageé}(l: Q; 3}5 Egﬁe%]c et I‘?rf’ﬁﬁugas
addition of 3?8 ﬁﬁpﬁ?xwe%tzhaﬁel Beel 'Eﬁﬁ%@n acakketer Jaﬂ |ll®wedh &o boil of f

for 3 h. 100 nL Ddénash ernd/vemsaeldedes th@rtérhhﬁam Skt e MBS %t hacted twice
nic extracts were

with 100 nL port f onbi

whshed 3 50 i nidiichendl Bedfher) S SRR AT PPV 'Bab Taitin,

sul fate, and fil ?é?e%txferﬂ“bl?@ﬁ’rmaﬁm Buiees gficchemosessodye was
washed with 25 nktifulet. herrhandlthetfé}fﬁﬂlfri&dt pasééétiﬁﬁ@% waelconcent r at ed

under reducepb Pr eSS e n e resultin r up from
95% et hanol gave ﬁlatng (J:’rg 5{‘%’?1 §gé !:?'98 MR i g'()‘ g
70-72[err]C. e1t er a vomeropherln or an olgggmgmm ir9 a diluent or the

ig Nor pr egna- g éﬁime&'ftéﬁlﬁlﬁe, 18: sdTerbigplidt { iﬁ@@d 0%0 réndly redz.rect 000
Lo PN % D)o Ok ERGR: e (L MBI To i Sl e,
Ha . After Stlrr;pﬁlqpqmb r. This creates a discreet pulse of stimulant
15 in the air stream. A second, outer Teflon® tube with a
diameter of 2 mm surrounds the catheter-electrode
assemblage, and its central end is connected to an
aspirator that provides continuous suction of 3ml/s.
This concentric arrangement of the outer suction tube
20 allows the emitted chemosenscry stimuli to be localized
to an area we call a "minifield" (approx. dia = 1 mm),
and it avoids diffusion of substances either to the area
outside the intended stimulation site or into the
respiratory system. The entire stimulating and recording
25 assemblage may be positioned either on the neurosensory
epithelium within the VNo, or on the surface of the
olfactory or respiratory epithelium.
Electro-vomeronasogqr. EVG) : Recordings are
carried out in a quiet room with the subject supine; the
30 multi-functional miniprobe is initially stabilized within
the nasal cavity using a nasal retractor placed in the
vestibule. Reference and ground electrodes consist of
silver discs (8 mm), both of which are positioned on the
glabella. .

35 The entrance to the VNO, or vomeronasal pit, is
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hydrol ysis was stopped by the careful addition of 3.00 g of sodium
bi carbonate. Once effervescence had ceased the

- 57 - WO 96/ 40727

PCT/ US96/ 09665 m xture was extracted three times with 10 niL portions
of met hy| woeé/edteor i de. The conbi ned organi c extracts wepEruUsve/0966sshed
with 10 nL of brine, dried over sodiumsulfate, and filtered through

di at onaceous earth. The residue was 5 mashed with 10 nL of methyl ene
chl oride and the, filtr concegtrat ed under, reduced

pressure. P%é%%ﬁ’]é. ?/de bﬁ.él(rf@)/dai?l nga CarEFREXEREE"HT & ca gel
GF, 1000 [err]) mﬁ’éhb‘é)'-tet hek ﬁefsmagnngymmrm@sulnrpigvp@lw@ halogen| | ow

solid (107.4 ny, i01GWa a6 ,1%8%ehoamrtep%ttz@dwe th€ £15%r ehhyl

acet at e/ hexanes Iéca el uct 0.,29;
pregna- 4, 16- dlenggfone éﬁ tqu Yeco éind electrode "assemblage lntgxanple

20 5 1theoYie e@@lsv(gm)lem it ois Btedpdlized Ib an approgimaten of
19- nor pregna- 2, 58dMin 16t t In@:ﬂu&tﬁhnﬁawy\}om&on%fsla@r éé§a§e38 Gpt4mf2 ol )

o5 ST BIRRA, g, AL ededld L LALL Sl Rield St

reacti on mi Xt ur etesting | fordg adeqiite clepsilanizatdbopprdresponget hot Ae
addition of 65 Meof Sadabaaiad sodium 20 bicarbonate and the m xture was

1 ted t 1 f th Th b d
e UEE LT oPaelhbtoal RitEate FroH oo T o i, ShFCTrdR

are fed to a DC amplifier after which they are digitized,
computer monitored, and stored. The peak-to-peak
amplitude of the signals is measured, and the area under
the depolarization wave is integrated, while continuocusly

15 monitoring the signal both on the computer screen and on
a digital oscilloscope. Artifacts produced by
respiratory movements are deleted by training the
subjects to practice mouth breathing with velopharyngeal
closure. Samples of vomeropherins in concentration of

20 25-800 fmoles are delivered in the continuous air stream
for durations from 300 milliseconds to 1 second.
Usually, intervals of 3 to S minutes separated each
series of short test pulses. All components of the lines
carrying the test stimuli are made of Teflon®, glass or

25 stainless steel and are carefully cleaned and sterilized
before each use. Activity was recorded using standard
electroencephalographic (EEG) electrodes placed at
positions Cz-Al and Tz-Al of the international 10120
system; the ground electrode was placed on the mastoid

30 process. Skin temperature (ST) was recorded by a small
(1.0 mm) thermistor probe placed in the right ear lobe.
Respiratory frequency (RF) was measured with an
adjustable strain gauge placed around the lower thorax.
All electrical signals were DC amplified, digitized

35 (MP-100, Biopac systems) and continuously monitored
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dried over sodium sulfate overnight, and filtered through a glass frit.
Fl ash chromat ography (10% et hyl 25 acetate/ hexanes on silica gel) of the
resul ting syrup, foll owed by recrystallization from hexanes gave two
Ccrops of white crystals (775.8 ng, 2.727 mol, 59% . For first

crop: mp. 82. wodelerr] C; TLC (5% et hyl acetate/ hexanes on pcr/esv%iossssgel )
Rl err] 0.13; 19-norpregna-4,16-dien-3-one R err] 0.03. 30

Exanpl e 21 19- Nor pr egna- 4, 16-di en-10[ err]-ol -3-one, 21: To a

solution of 19-norpregna-5(10), 16-di en-3-one (20, 341.3 ng, 1.200 mol)

in 8.2 nL of chl BEO}OFHRS 0BI WEYTEEn - 58
WO 96/ 4072 Btatistical Analysis: EVGs, peak-to-peak changes

PCT/ US96/ 09665 and fee &E@J@mﬁges Q@t&ms ﬁqg%gtgrﬁmgf@%ﬁgﬁgéa' c acid
(0.89 g, 5.2 mmol ver regction mxture

was stirred 2 h 32\9 ?E%El?fe‘f?aﬁé{ £he YZEdT ef r‘f%eﬁ&ﬁ&%gm"fm%% tPhRe
reacti on was % hepepultedwastdeterminéd gowfe idhervuslingogaired hi-aesksabe

pent ahydr at e and e aﬁﬁa{ated The aqueous | ayer was

extracted 3 Qf Slstﬁéxéﬁﬁfﬁgérélons)of ethyl acetate. The conbi ned

or gani ¢ phases mere masim’ = : St VonereRR@Xineydi FFrdies jfe¥%d bonate +

15 nL of bri ne, dbhdﬂcﬁd&rtdﬁﬂﬁw&&muﬁklﬁheSﬁdﬂﬁﬂaa nafrtolis | $yerresh t(iNsugh

di at onaceous ear u gﬁﬁég h acetate
%Qf e%- hfesponsreess ltg GonllEro Ll g\énlﬁglép}.%ﬁd oqif &ﬁ& %O

and the combi ne tes were conc
pressure. Tot® heThesEe¥idbt XudimereBis Qﬁﬁ?eﬁﬁﬁﬂ?nﬁﬂ§ induced bY

vomeropherlns were sometimes mirrored in the autonomic

response of male & female subjects.

Cortical activity was recorded from Cz and Tz in
male and female subjects during application to the VNO of

15 air pulses (300 ms to 1 sec) containing 200 fmoles of
vomeropherin. There is also preliminary evidence that
the EVG is not associated with trigeminal nociceptor
endings since application of a local anesthetic (2%
lidocaine) to the respiratory epithelium of the nasal

20 septum neither blocks nor diminishes the EVG
(Monti-Bloch, L. and Grosser, B.l. (1991) "Effect of
putative pheromones on the electrical activity of the
human vomeronasal organ and olfactory epithelium," J.
Steroid Biochem. Molec. Biol. 39:573-582.), also,

25 subjects failed to report sensations of pain as a
consequence of any of the stimulation procedures.

The following study compares the effect of 23
vomeropherins with 19-norpregnane structure, and placebo
(propylene glycol), on autonomic activity and EEG.

30 Twelve healthy human subjects (6 women and 6 men), ages
19 to 29 participated in this study. 2All substances were
delivered airborne to the vomeronasal organ (VNO) puff
lasting 5 seconds. For this purpose we use a miniprobe
electrode described elsewhere, that allowed local

35 stimulation and simultaneous recording of the organ’s
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(ww) potassium hydroxide in nethanol and the m xture was 15 refluxed with
excl usion of noisture for 1 h. The m xture was then poured into 140 ni
of icel/brine and extracted 3 times with ether. The conbi ned organic
extracts were washed twice with 100 nL portions of brine, dried over
magnesi um sul fwbesseasvd filtered through di atomaceous 20 earRdT/USITOPE65

resi due was washed with 25 nL of ether and the conbined filtrates were
concentrat ed under reduced pressure. Preparative TLC (silica gel G,
1000 [err]), once wi th 50% et hyl acet ate/ hexanes and once with 10%

et hyl acet at EMHEYIRMAESE AFFRBy i((HES) gaea PRERTBLEFR STSEQEESE Y38 ny,
0.5249 mvol, 44%lbactmogi=reals aict iViCy ( B%)et lrgbpiratacet SxtexuesrcanéBF bn
silica gel; proddgtcffodkr¥ogram RESINEURRBmPLEELL CEME) , body
SCheUE 6. Synthe%éﬁpéﬁaé&%ﬁ?%&ﬁﬁ?ggggegEG froL?Egkl and T3Al. Autonomic
5 activity, EEG and EVG were recorded using surface
- electrodes. All the techniques used were non invasive.
The procedure was done in two recording sessions each
lasting one hour. The electrical recordings were
amplified, dignitized, and monitored and stored in a

10 computer. Processing and analysis of the results were
done offline.

The data on the tests on the women is shown in
FIGS.

3-24, and the data on the men is shown in FIGS. 25-46.

15 The results were summarized in the following
tables showing the overall effect of each vomeropherin
already subtracted from control. An arbitrary score from
0 to 5 was assigned to compare the activity of the
compounds relative to each other, but virtually all of

20 the compounds tested had some effect.

These results show that the effect of some
vomeropherins on autonomic activity and EEG is
significantly different from placebo. Also shown is that
some substances do not have significantly different

25 effecte in both genders.
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- 60 - WD 96/ 40727
PCT/ US96/ 09665 Exampl e 22

WO 96/4
0727 PCT/US96/09665

EVG EDA RF CF EMG BT o-CA BCA PERFORMANCE SCORE

Menoz m:ﬁigzs +10 S 5 0 25 30 35  EDA+RF-(F-$ s
EYr2 +5 0 25 <10 <3 235 45 35 CFegep 3

EFfFA 425 0 2 5 S O +2.5 25 EDA-BMG- 3

E72/M 30 0 S 03 0 0 S 2 EDA+RFCF- 4
ACET™HTG CFEYB +S0  +130 O ) ° 6 0 <15 EDA+.BT+$ 4
E2/A +20 0 285 25 0 «3 0 30 EDA 2

Elofpa. 3 10 0 40 S 0 +10 410 EDA-CR+EMG-a+ §

ER/P7 +25 +50 5 5 0 +10 .15 30 EDA+ BT+ 3

E2/P5 +25 430 O 0 o ] 0 4 0 [

EL/PS +20 450 0 S 0 0 -1 30 EDA+CF 3

EUP! +45 4110 5 O 0 0 S 10 o 0

E2/Pr «40 495 +3 +§ O 0 0 -15  EDA+, RF+.CFe 4

MEDOR, EVROELI/ w20 485 25 S 0 0 ] 20  EDA+,CF- 3
Enfer +1 10 0 0 X] 0 ° 40  [EDA- EMG-$ 4

E/A 20 0 o© o5 25 4 0 25 0 o

Esim O Jq0 0 o o o 0 <40 0 0
ACETATE OF EG/PS  +25 10 28 +25 S 3 +10 20  EMG-BT-a+8 s
E2/P8 425 410 O ] 0 +10 47 20 EDA+BT+a+ s S
Ez/F2 420 420 25 & 0 25 47 25 CRET-a.f s
E2/78 0 4110 425 0 O 430 -10  EDAtaef 4
£12//R 435 4100 O s 0 3 <10 25  EDA+,CF-BT- 4
£EQ/P 435 4105 25 0 0 4 0 40 o 0
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19- Nor pregna- 2, 5(10) - di en- 3-yl net hyl ether, 22: A sol ution of
19-norpregna-1, 3,5(10)-trien-3-yl nethyl et her (800.0 ng, 2.680 mmol)
in 12 nL of anh. THF + 8.86 5 g of t-butanol was added to ca. 90 niL of
anh. anmoni a, followed by 0.33 g of lithiumwre cut in small pieces.
After stirring g ?/ P mL of nethanol were added and anmoni a was

al l owed to boil PATZEY ni ght. 80 niL of wat er wer e added P&TAISIH09665
m xture was extracted twice with 10 80 niL aI|uots of ether. The corrbl ned
organi ¢ extracts UMMARY\OF | N S-NOR RREGNA : PHERINS (O AN
dried over magM £ . "’- ed thr ough d| atomaceous
earth. The residue was vvashed vmth 25 m. of ether and t he conbi ned
filtrates were concentrabed undeis reghiCeshgd g’ Castl Pca RPERBORMANCEA! | ore
from_aqueous et hana——gelﬁe%ﬂhﬁe—sﬁthéﬁmﬁmm ;

79%, mp. C. .94 Co(5% gt hylasacep st ebhiexames EDAKE i ca gel )¥e)
showed prdm?t" ?ﬁrr 0.56; starting material Rferr] O. 49;Tvmth a

trace of |ess pol aammiam Hant o R et 6}580)'5 g0 2

Exampl e 23 Nor.pr egna- 2(,10) - on 2 Te a solution gf
19- nor pr egna- 2, 5( W& 71913 3% thyTsu ('gﬁ %60 5 6) ng, 1.664 mol)

in 55 nL of acetong s,lgddeq, oxal i cp aci d +70i hysgr atae ( OEpe3.BT+8-4. 6 N )

in 8 3 m of water¥ter 25 stirring 7 h, 25 nL of saturated sodium

bi car bonat%‘wﬁi pireied add tthe ne xtuPe wad-Sexti?act®d 35Qﬁ*rres with 3% nL
‘%e co

portions nbl ned orga xtra 3 tinmeg
with 35 nL porti ons”& i né® d% ed 3&? ¥ 'godl\&@ Sl.ﬁof ate overﬁl ght, and
filtered through r 3Qg frgt. .akhegsesigue gas washegl with 25 nL af
et her and the %g%lﬁd %lol trat es‘ were concentrated under reduced
pressure. Flash cligp@atagrapizg (010% <tshyb 0 ace#it e@exathes on silica®

gel) gave a sligntly Ve oo o9 (334100 & 37 %M ioa 3R .
€2/ *12 10 ¢ 0 0 a5 0 <20 EDAe 2

E/m S a0 a2s o 0 $25 25 20 EDA+ 2

ELM 430 120 0 0 0 7 10 20  EDA+BT-(EEGs) 4

MEDOL EPRRESMFLIS 4110 $ 0 0 o 0 <20 EDA+.RF- 3
&n/n +20 20 0 0 25 0 5 -15 0 0

am +8 20 425 0 o 25 $ a5 0 0

Sy +10 20 0 28 25 0 S 0 0 0

KELeTe OF ES/rg Y25 ] 25 25 25 5 15 0 0
&Yprg +30  +100 0 0 ° 0 20 0 0 0

EYrz +15 80 0 0 0 25 5 25 ° o

E2/Py 430 430 25 O 0 S .10 30  EDA+BT-(EEGe) 4

Elz/pg +25 4120 0 0 0 +285 10 25 EDA+ 2

EQpr +30 130 O 0 0 +23 5 20 EDAs 2
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WO 96/ 40727 PCT/ US96/ 09665
Exanpl e 24 19- Nor pregn-4-en-10[err]-ol -3-one, 24: To a solution

of 19-nor pregn-5(10)-en-3- qmmﬂmimjmmm 1. 153 mol ) in 7.9 nL of
chl orof orm coql ed i n acef 5 was added
3-chl or oper be&%?g«’g& d (0. ¢ 9 0"mmdl)*in 8.6 nL of PgtT esr%,gg\fgsr 6
mn. After stirring 2 h, the reaction was stored in the refrigerator

for 24 h. The m xture was then poured into 70 g of 5% (w w) sodi um

t hi osul fate pentahydrate d the.layers were separated. 10 The aqueous

| ayer was extract 8825 tFnBWEH 185 L portions of ethyl acetate. The
combi ned organi ¢ phases 1. wArphagmgrenticai comppsbtiormtswisadd esdditum

bi car bonate + nh2alla@hiRidtiAtidhi 8 aNeindBERE1YMs8Y4f 8bfpodi€ion
filtered through di atogaceous ﬁ?rth. The reS|duera&Z 15 washed with 10 niL
of ethyl acetate SREPFREIRGAN AEINOTPrEPNRPy; T &8nentrated under
reduced pressude. phernaceutixcaldyubhecceptablertassiaryr whevein sailddstéraidof

5% (W w) potagaksughlygéemiige i n nethanol and the m xture was
refluxed 1 h with exclusion of noisture. After cooling, 20 the reaction

m xture was poured into 140 nL of brine and extracted 3 tinmes with 100
mL portions of ether. The conbi ned organic extracts were washed tw ce
with 100 niL portions of brine, dried ovel sodium sul fate overnight,

and filtered through a coarse frit. The residiie yas 25 washed with 25 niL
of ether andThipgh ¥ Hrat es wer e jcondent r at ed under reduced
pressure. Prepﬁ i L C (10% et hyl acet ¥ pt hyl ene chl ori de on
silica gel 1) gave a yell ovp,®p$i n° (105.6 ng, 0.3491 mmol ,
3099 . TLC (50% et hyl acetate/ hexanes on_s+\E ) 30 showed product

(Rlerr] 0.47; pregnenolone R err] 0. # trace contam nant (R err]
0. 39).

- EEN
REPLACED

wherein P; is oxo, a- or SB~hydroxy, a- or f-acetoxy,
a- or fB-propionoxy, a- or A-lower alkoxy, a- or A-lower
acyloxy or a- or f-benzyloxy; _

10 nan_ wpw  ugn  ugw = ngn uafn, ngwn, wpu wjun, uj“’
"m" and "n" are alternative sites for optional double
bonds, and "k" may be absent or present with "j" to form
a triple bond.

P, is a hydroxy, hydrogen, lower alkoxy of 1 to 6

15 carbon atoms, or P, is absent;

P; is oxo, hydrogen, hydroxy, lower alkoxy of 1-6
carbon atoms or halo;
P, is methyl or ethyl;
P; is hydrogen, methyl or halo;
20 Pg is hydrogen or methyl’
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- 62 - Schene 7. Additonal syntheses of 19-norpregnenes.

e  ORR A0 O
* ¢ L M 5 *

WO 96/40727 PCT/US96/09665

R’ and R" are independently, hydrogen or halo, or
are absent.

2. A composition according to Claim 1 wherein
ng", "e" and "d" are double bonds.
5 3. A composition according to Claim 2 wherein

th" ig a double bond.

4. A composition according to Claim 2 wherein
"g" is a double bond.

5. A composition according to Claim 4 wherein
10 "n" is a double bond.

6. A composition according to Claim 1 wherein
"d" is a double bond.

7. A composition according to Claim 6 wherein
"b* is a double bond.

is 8. A composition according to Claim 1 wherein
"c" is a double bond.

9. A composition according to Claim 8 wherein
"fr is a double bond.

10. The pharmaceutical composition of any of
20 Claims 1 through 9 wherein said steroid is dissolved in
said carrier.

11. The pharmaceutical composition of any of

Claims 1 through 9 wherein said composition is in a
liquid form.

- 84 -



- 63 - WD 96/ 40727

PCT/ US96/ 09665 Exanple 25 UI"
| 9- Nor pregna-1, 3, 5(10) 7,17, 20- hexaen- 3-yl net hyl ; B UM
al um num hydri de (98 ng, 2.59 mol ) and al um num chI Orﬂc%s&%%?«? ny,

0. 8642 mmol) dﬁﬁéﬁ"m’

12. The pharmaceutical composition of any of
Claims 1 through 9 wherein said composition further
contains a pharmaceutically acceptable ointment base.

13. The pharmaceutical composition of any of
5 Claims 1 through 9 which contains no more than one of
said steroids.

14. The pharmaceutical composition of any of
Claims 1 through 9 which contains more than one of said
steroids.

10 15. A method of altering a hypothalamic function
of an individual, said method comprising:

providing a 19-nor-pregnane of the formula

This Sheet Has Been Replaced

wherein P; is oxo, a~ or f-hydroxy, a- or f-acetoxy,
a- or fB-propionoxy, a- or B-lower alkoxy, a- or f-lower
15 acyloxy or a- or B-benzyloxy;
naw, ubu' ucn, ndn’ uen’ ufn’ “gu' whw, ui“'
win  mwm" and "n" are alternative sites for optional
double bonds, and "k" may be absent or present with *4§"

- 85 =

SUBSTITUTE SHEET (RULE 26)



5 Ar were carefully added 8.0 nL of anh. THF, foll owed by a solution of
19- nor pregna-1, 3,5(10), 7-tetraen- - 17[err]-ol -20-yn-3-yl nethyl ether
(400.0 ng, 1.297 mol) in 8.0 nL of anh. THF. The reaction m'xture was
refluxed 24 h and then quenched with the addition of 0.4 ?g‘?

d auber's salWOY2t stirring a further 2 h, the mxture was tered

through di at omaceous earth and the resi due was extrmrlmm"dﬂﬂa &&Hi,
. ( e | ash

with 5 nmL portions of et hyl acetate. Concentration

filtrates uedal ht w resin, which was purlc

chr omat ogr aphy (%‘? %Pﬁ 12 1'blgr‘t ?1‘\’ 4nes on silica preparative
TLC (5% et hyl acet at e/ hexaneBz ok st |hygdroxy, Qﬁﬁr@n.lowﬁf’érarl]@thf- 1
crystallization te0@8 858h&t ws Lor p, 9% Vapaearey: fine, white needles

(140.1 ng, 0.4791 mol, /#s B hg,%r g%gr rﬁ%err#mgle@g&usaltlgoxvgf( 10%

ethyl 20 acetate/ hexanes on’it¥ c% gel’; uct
estra-1, 3, 5(19), 166t carbem-Z-onis @x Ml%t her Rlerr] 0.62).

Exanpl e 26 19- Nopgrfgry@et]hy?l, rl@khy1 16- pent aen- 20-yn- 3-yl
met hyl ether, 26: To a sol utj0n, of

19- nor pregna- 1, 3, 5(10), 7- t et F‘éeﬁsfﬁ%‘ﬁe%l meEhYh-SF 2Rt hyl et her
(308.4 ngy, O. 9999 mol ) i n 2P4-isithylregee o methyly’; mmol ) was added

phosphorus oxychl oride (O. 3lng,agd0Rn aréTfmld)epeﬁhéﬁi’:l{j?lﬁ?aﬁﬂgég by the
reaction mxasreih\[@ our to 35 nL of 3.6 N sulfuric acid and
extracted 3 S vv|°fh eﬂ’g:r'tl ons of nethylene chloride. The

conbi ned organic extracts vvepe whe hevurfwae, of) nasadf ngusoppithekinl (eekl acid

+ 10 nL of saturgiredagadismM PiGA PRIt saidléell i&f DAL oF ikadsauer

| f f h h. Th
V\rrggne& um su ate‘th%?:dthan oiéacetroer% teprlgggglgll at o&raceous eart e residue

administering said 19-nor pregnane derivative
15 within a nasal passage of said individual such that said
i9-nor-pregnane derivative binds specifically to said
receptor and results in an alteration of hypothalamic
function of said individual.

16. A method of altering an autonomic function of
20 an individual, said method comprising:
providing a 19-nor-pregnane of the formula

i

[ THIS SHEET s B
£E
REPLACED W
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V\V\/gsggijll\(l)m?tzz HI lmnlﬂﬂ‘ﬂl}wal!ﬂ chloride and the coﬁbcragg%/ 0?i6l6t5rat es were
¥ e 8

concentrated wnder essure. The resi dual dark resin was
purified by flash chronmat ography (5% et hyl acet at e/ hexanes on silica
gel) and prepawatsss®27 5 TLC (5% et hyl acet at e/ hexanes), oncepcEmébgsesa gel
G- (1000 [err]) and once on alumna G- (1000 [err]), to produce a
yellow solid (53.4 ng, 0.184 mol, 18%.

Exanpl e 27 . -Norpregna-1.3,.5(10) 7, 16- taen-20-yn-3-yl 10
acetate, 27: Tow}ée%eoﬁnutjﬁgloago?xﬂ’g-"? or B {’Y‘Ql)dxy’ w P chgo%}‘,

nor pregna- 1, 3, 5(40)°% - &-RHCRIANPEY er ¥1 -H L280yAT 33 KoK tettt &F B-19WED 9 ny,

2.000 nmol ) in 2adylaiy dime-( 4rOgrbenBilowyn| ) was added phosphorus
oxychloride (0.63 g, 4.1 MD}), apu ARLEr S§d rnidhg 1&.h. wLhe pgactien
m xture was poured into 15 mL"of 376’ N sul furi‘c aci'd antl ext'ract éd

three times 5 W'th "2 @ndpdnt'i ane aditezmasiveTabtesnfmnhaptdogahi c

extracts were woghgsh eMbohadQ EhaOfk3.daNpeUkbbEhe 8Figkesent widbh iy of
saturated sodiu (l))lfal‘ bonat e i§4g° of brine, dried over nmagnesium

sulfate, and filtered t Ar odgR 2 St omaceous earth. The residue was
washed with 10 nlL of et Ry ignd hydraxynbhiddogeni rkeweyr \edkexy o dnt r at ed

under reducego ¥ @aSbod. akbash sArmMakoasauy; (10% et hyl
acet at e/ hexalrbes on silica gel) .of the resu n

| ting, foa fall db
crystallizatton from aqueou?’ef‘ﬁaﬂﬁ?' °§§n's¥’¥‘gﬁ$%¥/' fe‘?“fegwaggg eas/f
(327.3 ng, 1.0281mhstarbemptomspor hal®@9- 94C. TLC (10% et hyl
acet at e/ hexanes on silica gep) is meShenagd peagust (Rf 03.1; 19-norpregna-

1, 3,5(10), 16-tetraen- 3-yl hyl, ether Rf 0.64).w 1 . contam nants at
Rlerr] 0.27, 0.14, 0.04, ag‘;‘gso?iﬁogygmgen' mefiif1 "t Mhalo;

P, is hydrogen or methyl;
15 R’ and R" are independently, hydrogen or
halo, or are absent;
on the surface of .nasal neuroepithelial cell
of said individual wherein said cell is a part of tissue
other than olfactory epithelia; and
20 administering said 19-nor pregnane derivative
within a nasal passage of said individual such that said
1l9-nor-pregnane derivative binds specifically to said
receptor and results in an alteration of hypothalamic
function of said individual.

25 17. The method of Claim 16 wherein said
neuroepithelial cell is located within a vomeronasal

organ of said .individual.

18. A method according to Claim 17 wherein "a",
"e" and "d" are double bonds.

30 19. A method according to Claim 18 wherein "h" is
a double bond.
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ig N‘Hlnmulluil“"ulll“ “"} , 7,16- E)éﬁ[rglaﬁ- szol - 20-yne, 28: To a solution of

19- norprégna- * *1*3,5(10), 7, 16-pent aen-20-yn-3-yl acetate (27, 318.4 ny,
- 65 - WD 96/ 40727

PCT/ US96/ 09665w0 96/40727L.. 000 ng) in 50 nL of hot nethanol wer erCuMISIdORSS Nl
of 5% (W w) sodi um hydroxide. After stirring 1/2 h, 3 nL of 1 N HG

wer e added and mi xture was concentrated under reduced pressure.

Preparative TLC (20% et hyl acet at e/ hexanes .on _al um 1000, [.er.r])
gave a L Toht - vell ow Pasi  pEERR BeUBHaLES & Aaly M8, Sherdid i fisd
TLC (20% et hyl agedeiiendenades on silica gel; product Rf 0. 36;
estral, 3,5(10), 16-tetraen-3-0l R err] 0.43).

' 21. A method according to Claim 20 wherein "n" is

a double bond.

S 22. A method according to Claim 17 wherein "d" is
a double bond.

23. A method according to Claim 22 wherein "b" is
a double bond.

24. A method according to Claim 12 wherein "c" is

10 double bond.

v

25. A method according to Claim 24 wherein *£" is
a double bond. )

26. The method of any of Claims 15 through 25
wherein the amount of said 19-nor-pregnane derivative
15 that is administered is at least about 100 picograms, but
no more than about 100 micrograms.

27. The method of Claim 15 wherein the amount of
said 19-nor-pregnane derivative that is administered is
at least about 1 nanograms, but no more than about 10
20 micrograms.

2B8. The method of Claim 27 wherein the amount of
said 19-nor-pregnane derivative that is administered is
at least about 10 nanograms, but no more than about 1
microgram.

25 29. The method of any of Claims 15 through 25
further comprising preparing a pharmaceutical composition
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Schenme 8. Syntheses of 19-norpregnenes.
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15

of said pregnane derivative dissolved in a
pharmaceutically acceptable carrier.

30. The method of Claim 29 wherein saiad
pharmaceutical composition is an ointment.

31. The method of Claim 29 wherein said
pharmaceutical composition is liguid.

32. The method of Claim 29 wherein the
administration is by aerosol.

33. The method of Claims 15 through 25 wherein
more than one pregnane steroid is administered.

34. A 19-nor-pregnane of the formula

REPI. ACEN

v s e

THIS SHEET Qmﬁ%&ﬂ

wherein P; is oxo, a- or g-hydroxy, a- or f-acetoxy,
a- or f-propionoxy, a- or S-lower alkoxy, a- or S-lower
acyloxy or a- or f-benzyloxy;

nan, Npn ucn' ngn, negw nfe ugn' Uhn Ilill'
wyn, "p" and "n" are alternative sites for optional
double bonds, and "k" may be absent or present with "j%
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to form a triple bond;

P, is a hydroxy, hydrogen, lower alkoxy of 1
to 6 carbon atoms, or P, is absent;

P, igs oxo, hydrogen, hydroxy, lower alkoxy of
1-6 carbon atoms or halo;

P, is methyl or ethyl;

P, is hydrogen, methyl or halo;

P, is hydrogen or methyl’;

R’ and R" are independently, hydrogen or
halo, or are absent;

. with the provisos that when P; and P; are
hydrogen, "f", "n", "h" and "g" are absent, P, is methyl
and R’ and R" are not halo, then:

i} when P, is oxo, "c¢" is present and P, and
P; are hydrcgen, then either of "j" or "i" cannot be
present alone, or "Ym" and "j" cannot be present together,:
or "i" and "j" cannot be present together, or "m", "j"
and "k" cannot be present together, and at least one of
wiw, nw4nv, nk" or "m" must be present;

ii) when P, is OH, and "a", "d" and "e" are
present, and P, is hydrogen, then any of "j", "i", or "m"
cannot be present alone, or "j" and "k" cannot be present
together, or "i" and "j" cannot be present tcgether, or
"m", "j* and "k* cannot be present together, and at least
one of "ir, nj*, nkv and "m" must be present;

iii) when P, is beta-OH, "c" is present and
P, and P; are hydrogen, then "i" and "j" cannot be present
together, or "m", "j", and "k" cannot be present
together;

iv) when P, is ~OMe, "d" and "b" are
present, then either of "j" and "i" cannot be present
alone;

v) when P, is oxo, "d" is present, and P; is
hydrogen, "i" cannot be present alone or "j" and "k"
cannot be present together.
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Exanpl e 29

Fﬁifﬂmmwumw di en-3-one, 29: To a sol ution of

19- nor pregna- 2 5%10 7-trien-3-yl nethyl et her (422.2 pgrkodidogssmol )
in 45 nmL of ad@? fré s 5 added oxalic acid dihydrate (0.49 g, 3.9 muvl)
in 7 nmL of water. After stirring 7 h, hydrolysis was quenched with

the addition of 20 ni of sétuﬂamethQQbﬁnabkrb#tineuaaﬁ%ﬂ!Oid haviagnaxilre
was extracted 3 t'”E%a&%LEGB énD-QQ&élggﬁﬁgési%%_tﬁgtgﬁé g?ecgﬁgQégfg?.
Wt p I ed

organi c extracts were was ed twce ortions of brine,
over nagnhesi um salifaseerait witht exrddlkpibocdnealiiat aimmcpoesercetdf dhe

resi due was washed with 10 pnL of ether a t he conbi ned filfrates were
concentrated under ré’&ﬁéi}ﬂt’p‘? anqyng, of PQ?Hgsht%fﬁWGgFaMya#}%gﬁ ?h

acet at e/ hexanes on sghgcgt%gbggg?cggcgbe residual filmgave a colorless
syrup (0.35 g, 1.2 mol, 87%. Exanpl e 30

19- Nor pregna-4, 17-dien-10[err]-ol -3-one, 30: To a cool ed (acetone/dry
ice) solution of 19- 20 nporpregna-5(10),17-dien-3-ane (29, 0.35 g, 1,
mmol ) was added 3-chl %gopebr %@ﬁ?BgicaéE?ﬁdi"ﬁQ@ g&asl_.“‘Z%%-rBP?r?Hqgsﬁg
of ether. After stirgkB8o2dconpid se8agt 190;¥86- 14 a4 D-Ring.

37. A method according to Claim 35 wherein said

alkyl group contains 1-6 carbon atoms.

38. A method according to Claim 37 wherein said
alkyl group comprises the ethyl group.
39. The compound according to Claim 34, 19~

norpregna-4,20-dien-3p-o0l.

40. The compound according to Claim 34, 19-
norpregna-1,3,5(10),16,20-pentaen-3-0l.

41. The compound according to Claim 34, 19-

norpregna-5-(10) ,20-dien-3-one.

42. The compouna according to Claim 34, 19-

norpregna-5(10),20-dien-3~01.

43. The compound according to Claim 34, 19-

norpregna-4,20-dien-10B8-0l-3-one.

44. The compound according to Claim 34, 19-

norpregna-4,9(10),20-trien-3-one.
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the refrigerator for 18 h. The m xture was then poured into 70 g of 5%
(ww) sodiumthiosul fate pentahydrate and 25 the |ayers were separ at ed.

The aqueous | ayer was ext H i H ',th 15 L portions of ethyl
acet at e. T j,ned or gHmHT ”@m “washed wth 15
sat urat ed sodi [ﬁ?g‘?%bonate +*15¢ mt ofv b1 ne, dried over H#E’g%’é@?‘&%
sulfate, and filtered through di atomaceous 30 earth. The residue was
washed with 10 nL of ethyb. Thacedmiarehdccbedingbtaedliinmtzat ev-nere

concentrat ed under reduced prﬁjrssure. To the residual I)i’_rght el | ow
solid was added 5% (WFRFeEBt Lsdi aht WydhrSbek&arne ndt ARRot0- ‘-’('5)\%/1 nL) and
the m xture was refljpeedewi th excl usi on of

- 68 - WD 96/ 40727

PCT/ US96/ 09665 nmoi sture for 1 h. The reaction was then poured into

140 = nlL of ice water and extracted with 140 of _ether. T organic
extract was washed tw ceggﬂ h kiﬁoc‘?ﬁ_p%d[jﬁgﬁgrﬁng t%r?ﬁ%’;m dﬁe’ec}‘gcfver
magnesi um sul fat e, adpkbbhgr oM [H(10IgN 6-2et@achOMMLEPLUSi EBIddLynelhe

resi due was washed with 10 nL of ether and the conbined filtrates were
concentrated under reduced pressure. The resulting yellow filmwas

subj ected to preparative,JLC {%ﬁ S . sil4d _ca gel

G-, 1000 [err]) to give g;” gﬁl?gycgcf"fi%)gvvﬁgtﬁﬂg%gé atggn%lazdn% r%TTd'DL 23%
honogeneous to TLC @o@¥reghytl, 3, s Gmat,al7eteexaers-drokilica gel; product

Rl err] O0.26; dehydr oepi androsterone R err] 0.36).

48. The compound according to Claim 34, 19-
norpregna-1,3,5(10),6,17-pentaen-3-0l.

49. The compound according to Claim 34, 19-

norpregna-1,3,5(10),6,8,17-hexaen-3-0l.

50. The compound according to Claim 34, 19-
norpregna-1,3,5(10},7,16-pentaen-3-0ol.

51. The compound according to Claim 34, 18-
norpregna-2,5(10),16-trien-3-yl methyl ether.

52. The compound according to Claim 34, 19-

norpregna-4,lé-dien-3-one.

53. The compound according to Claim 34, 1859-

norpregna-5(10) ,16~dien~3-one.

54, The compound according to Claim 34, 19-

norpregna-4,16-dien-10f-ol-3-one.
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55. The compound according to Claim 34, 19-

norpregna-2-5(10) ~dien-3~-yl methyl ether.

56. The compound according to Claim 34, 19-

norpregna-5(10),~en-3-one.

57. The compound according to Claim 34, 19-

norpfegna-4-en—10B-ol-3-one.

58. The compound according to Claim 34, 19-

norpregna-4,17-dien-108-0l-3-one.

83



Scheme 9. Synthesis of 19-Norpregna 1,3,5(10), 16-tetraen-3yl nethyl
et her. [err]

WO 96/40727 PCT/US96/09665
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- 70 - WD 96/ 40727

PCT/ US96/ 09665 Exanpl e 31
19- Nor Pr egna- 1, 3 5(10), 16-tetraen-3-0l, 31: To a m xt ure of
17-1i odoestra- 1, F(ﬁg) 16-tetraen-3-ol (1.14 g, 3.00 mol) and 5
[1,1'-bis(di pheny shi no) f errocene] pal | adi un( 1) chl of¢YEs96/09665
nononet hyl ene chloride conplex ("Pd(I1) catalyst", 61.2 ng, 74.9
[err]mol) in tetrahydrofuran (THF, 12 i) under argon was added
triethylborane in THF (1.0 M 3.3 nL, & mmol ) followed by 15% (w w)
sodium 10 hydroxide (3.0 nm)., and the reactipon mxture was refl uxed
for 24 h. After cooling, BOivent was renoved under reduced pregsure, 1
N HO (12 nL) was added, t he resi dual suspension was extradted
three times with 10 ni li quots of methylene chloride. The conifi ned
organi c o 1007 -
S 80 [
.: 9 b
= 60 g
= 4107 '
" il
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20— r ' e v . v el
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15 extracts were washed with 10 nL of saturated sodi um

bi car bonate +

10 mL of brine, dried over nagnesi um sulfate, and filtered through

di at onaceous earth. The resi due was washed with 5 nL of methyl ene

chl ori de and he_conbined filtrates were concentrated u ed 20
pressure. Fl 3‘"5?1’624ﬂfzarrat ography (15% et hyl acet at e/ hexa g‘iﬁlgﬁﬁéﬁﬁ ca
gel) with subsequent recrystallization fromaqueous nethanol gave a
white powder (606.2 ny, 2.146 mmol, 729 mp. 124 125[err]C,
honbgeneous to TLC (15% et hyl acetate/ hexanes on silica 25 gel, Rf 0.31;
starting material Rf 0.27). . . . . ~ Exanmple 32

19- Nor pregna-1, 3, 5(10), 16-t gyt I et hyl ether, 32, from L
19-norpregna-1, 3, 5(10), 16-tﬁb_|: | : Pot assi um car bonate (0. 3t g,
2.7 mol) was added to a 30/&Vs of [

19- nobr pregna-1, 3, 5(10), 1-t el}fd (31, 500.0 ng, 1.770 1) fn
acetone (25 nl) and the & ] n was heated to reflux witjh exclfusi on
of , nmoisture. Met hylisul 2 2 m, 4 mmol ) was adde iqr one
portion and the reactionﬂn')ﬁot reflukefl with y

- 71 - VO 96240240 -

PCT/ US96/ 09665 StirripRd hI_After coolingy 3544 %W w)
sodi um hydr oxi de was added zg 4 xrllﬂe V\Aasr%}xtrchq%q e JtH nes
with 35 L aliquots of etherQTThe—Corbimed

o — v v v v -r — + T
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organi c extracts were washed with 35 nL of brine, dried 5 over nagnesium
sulfate, and filtered through di at omaceous earth. The residue was
washed with 10 nmL of ether and the conbined filtrates were concentrated
under reduced Bgﬁ;sure. Recrystal lization from aqueous ethanol gave
whi t e needl es z‘??gg ng, 1.607 mmol, 91%, mp. 10 97-97. 5[ ePFTESIHIEES( 19
et hyl acetate/ hexanes on silica gel) showed product (R[err] 0.1 ) wth
traces of a polar contam nant (R[err] 0.00 M xed m p. and TLC showed
this product was identical wth product 4/ pared bel ow.

Exanmpl e 33 15 19- Nor pregna-1, 3, 5(,10), 16-tetraen- 3-yl et hyl

ether, 33, from17-iodo-19 43 nor pregna-1, 3, 5(10) T6-tetraen- 3- yT [et hyl

et her: Several differe strategies to introduce an al kyl group at
C-17 of the estrene nucl ed re aftenpted before 20 finding one ich
succeeded. As a first Lot t, ethyl brom de trappi ng of incipient
17-11thi oestrene fron1== piroflimnation (R Chanberlin, E L. Liotta,
and E. T. Bond, C}gF—Sy&% 1982, 61: 147 146) of

estra-1, 3,5(10) - trienesd? hzone SI |y ghve the 25 1f/-H gofrpound.
ositipn prevented al kyl ftion

H

Presunably, steric hin&an

and al |l owed abstraction i ro ethy bronlde iinsf eal L
At t enpt ed di spl acenent i bdi dg frb
17-iodoestra-1, 3,5(10), 16- t&rraen=3-ofw th oll Kyt L,U[Jl = ﬂl‘ ey
and G H. Posner, J. Aner. SOC——rl 968, a0- 5/15- "_\ﬁ'lﬁ\ Si mI ar | y
gave the 17-H product, appar eiVGl YEDA RRi 2GR r EHG BT abd-it kT 1Boy! pagd by
protonol ysis. Nickel (I'1)-catalyzed dlsplace nt of i odide using ethyl
Gignard (M Kunada, K Tameo, and K Sum

Grignard ( i %0

O
—
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Syn., 1978, 58:127-133) |ikew se fail ed. Surprisingly, iodide
di spl acenent was effected using palladium (l1) catalysis. Earlier

wor kers (G A w@g_;ter, S.E. Barrie, M Jarman, and MG Row ands, J. 5
Med. Chem, 1985 %48%5463.2471) were able to show t hat PET/LII60%G5 1 s
could be used to displace triflate from 17- enol triflates. However,
transfer of al kyl groups seened unl i kel jven the propensity for

i nternedi ate al kyl pal | adi uns to under go%'{grr] -elimnation. Using 10

et hyl borane as al kyl transfer agent iodide was djsplaced __froma
variety of 17-iodoestrenes t¢4{gi ve the desired 17- al kyl estrenes }(see

17-i odo-19- nor pregna-1, 3, 5(10)"{16-t gt rlpen- 3-yl et hyl et her (394f3 ny,

schenmes 9 and 10). To a m xt of
1.000 mol ), Pd(I1) catalwtg 0.4 no,{ 15 25.0 mml ), 3.0 N sodi um

(1.0

hydroxide (1.0 nL), and TEF gp{ undgr fargon s added triethyl bgran

M 1.4 n, 1.1 nnol).S\ft refljuxi ng 2 and subsequent cgol i - t he
reaction m xture was extraet gt h 114 nL of benzene. The drdanilg F
extract was washed with 1% md0gf Hrilnd, eri over magnejsi ymis te,
and filtered through di at oma S eriah resi du§ wgstwgshe th 2
nL of benzene and t he comiilned fji lft{ate rej concentlr gt gd jund

reduced pressure. Recrystaljl i zati on from 95% et hanol wth chaicoal
treat nent gave tan needl es (Z20€ rr] C

TLC (10% et hyl acet at e/ hexanes d&¥6 EDAsiRFi c&F gEMB sBhwe-¥ tetTcB-bf Bobl ar

contam nant (R err] 0.00) al ong wi th product (RK'DO. 62; starting
material Rerr] 0.55). F/G /3
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- 73 - Schene 10. Synthesis of 19-Norpregna-1, 3,5(10),
7, 16- pent aenes. [err]
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PCT/ US96/ 09665 Exanpl e 34
Estra-1, 3,5(10), 7-tetraene-17- hydrazone, 33: To
WO 96/40727 PCT/US96/09665
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equilin (939.4 ny,

1.6 mL (11 mmol ) of triethylam ne was

hydrazi ne and the m xture was

3.500 mml ) suspended in 6.6 nL of

abs. ethanol +
5 added 3.1 nL (99 mmol) of

refluxed with exclusion of npisture for

1 1/2 h. e reaction m xture was then added dropwi se to 28 ni of
wat er and t heWP#84$27 ng suspensi on was placed in the r BFTPR6{03%65
overnight. Filtration through a coarse frit 10 and drying under reduced-
pressure over Pl[err]O[err] gave fine %?ite crystals (1.0213 g, >1009%,
m p. 253-255[err]C. /16 Exanpl e 35
17-1odoestra-1, 3,5(10), 7, 16-pent gen-3-ol , 34 « Crude, —
estra-1, 3,5(10), 7-tetraerd 7-hygrazone (1.0058 g, 15 err] 3.5 nmol )
suspended in 21 nL of an THF oded. 4 L (32 mol ) pf trietlhW am ne
under argon was cool ed i ter bath and iodine (R.10 g, |16. 5 nmol)
in 21 nL of anh. TH addeld over 33 min. until or_ no {l gnger
changed and gas evquhbonB@ sed (yremai ni.ng iodine 20 [solutfion:] 35 nL).
After stirring a furtlisr in{, Ithe reaction m xt uy g S
concentrated under reduce T agure gnd the residue Wds |susggnded in
90 mL of ether. The 5 §pengi on s|{washed with 35 |m| qf |1 [NJHC + 35 g
of 5% (ww) sodi 0 t20dsul flatle rPent aiydgat e + pff 45| d4at ur at ed
sodi um bi carbonate + 35 df brdide| dried dveér T esilum dullfifat e, and
filtered through di at onaceous earth. The residue was washed with 10 nL
of ether and the co duced
pressure. Flash chromatogra ilica gel)
with attenpted recrystallization gave a yel | foam (953.8 ng, 2.522
nol , 729 . 1:752 £32'75 -
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Exanpl e 36 19- Nor pregna-1, 3,5(10), 7, 16- pentaen-3-ol, 35: To

a mxture of 17-iodoestra-1, 3,5(10), 7, 16- pent aen- 3- ol (953.8 ny, 2.522
mol ) and Pd('\lrvég& yst (51.5 ng, 63.1 5 [J[err]nol) suspended in 10 niL
of THF under argon WAs added 2.8 nL (2.8 mol) of 1 MtrFPetHeB%eAne +
2.5 nmL of 15% (w w) sodi um hydr oxi de and the m xture was heated to

refl ux. After heating 24 h, during which time THF apparently boi | ed
of f, the cool ed residue was suspended in 10 #l6of 10 1 N HO and extracted
three tines with 10 nmL aliquots.of o . nethylene chlaoride, The coghined
organic extracts were Lty

mL of brine, dried OVen(H
di at omaceous earth. The refdc
chl ori de and the conbing Or
pressure. Preparative Tg

wer e concentrated und®r rpdliced

804 (2090 qt hyl acetate/ hexanes en silicp pel G,

1000 Jerr]) gave anka i (54.4 , 0.194 mmol , {7.7 bgeneous
to TLC (20% et hyl agbt ate s on|siJica gel; Rerq] 0139 PP

17-i odoestra- 1, 3, 5( 10) , 35- 4] ol Rlerf] 0.37). :

Exanpl e 37 El ecpH | ogi dal di es: Hh of | i

el ectrophysi ol ogi cal studie rfor ned iln fclini ¢al]l - human

vol unteers of both sexes whode ages ranged 25 frdm 19 to 29 years.} No

anesthetics were used, and-2 gnant .
The stinmul ation and recordi ngfg S ns "okl t PVun8tli onal
m ni probe"” descri bed el sewhere (Monti-Bloch, ¥ and Grosser, B.I.
(1991) "Effect of FIG. 2b5.
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30 putative pheronones on the electrical activity of the human

voneronasal organ and ol factory epithelium™" J. Steroid Biochem Ml ec.
Bi ol . 39:573582). The recording el ectrode is a 0.3 nmsilver ball
attached to a (0.1 mm silver wire insulated with Teflo%grr] t he
surf ace WBYeluorzr - 76 - P 6727
PCT/ US96/ 09665 of the electrode is first treated to produce a silver
chloride interface, and is then covered with gelatin It i s positioned
within a small caliber Teflon[err] catheterl0/l (dia = 5 nm) such that

ely 2 om ,The,
| ength and constitutes the te¢rm nal

the tip of the el ectrode pr
Teflon[err] catheter is 1 mein

extension for a nul t jpghannel [ del i very system which deliyers a

cont i nuous air strealm)_tparryi g discreet pul ses of chenpgensgr
stimuli. The air streagy f"W$t passe¢s into a small 10 chanbef ang [s

bubbl ed t hrough a sol uéoﬂﬂ‘t t af ning ei ther a vonerophérinfot an

ol faetant in a diluent Erséhe dilu al one. A solenoid|is ys¢d to
rapidly redirect e r{ stifeam frgdmit he chanber to a te ich
bypasses t he chant®er . ™VIhi bat es {a {di screet pul se of | s{i nt 15
in the air stream Asecaﬂqj, DUt e fl{o [Tﬂl]sl:rﬁ-aw'rﬂh i amet er
of 2 mm surrounds the catkc: rlel et a gk, lahd]iks]| gentral
end is connected to an 1aspirator that provides continuous suction of

m/s. hi e HENg] " : >
gl I 0\?\/5 t he e-rl;‘i ;fegogﬁg%;ensﬂgﬁemﬂ &; Eﬁel ?‘ggﬁ?'ﬂzgﬁ BV ué)‘? °
FIG. 26.
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to an area we call a "mnifield" (approx. dia 1 nmm, and it avoids

di ffusion of substances either to the area out si de the intended
stinulation site or into the respiratory system The entire

stimul ati ng angvgRaehdi Nng 25 assenbl age may be positioned either on the
neur osensory epitheliumw thin the VNo, or on the surfaCETYF{OpEs

ol factory or respiratory epithelium El ectr o- voner onasogram
(EVG: Recordings are carried out in a lwi et roomw th the subject
supine; the 30 nulti-functional mniprobe initially stabilized within
the nasal cavity using a f Wl e.

Ref erence and ground el e(! des |cgnsi st of silver discs (8 nmm[ both of
whi ch are positioned on { gllabel l a. 35 The entrancg to the
VNO, .or voneronasal pit, m‘ - 71 -

WO 96/ 40727 w PCT/ US96/ 09665
identified by first diEata g thg nasal erture and vestli bulre. A 6x
magni fyi ng bi nocul ar 1Tu@§4wift h |hal ogen illum nation is_|the sed to
i ntroduce the tip of t%e 1 [Tefilan[err atheter and recordi Itect r ode
assenbl age into 5 the\& ning whefelit is stabilized jat{ gan

appr oxi mat e dept h of & i|t Ni h ﬂ'r'l'aronas p Agle. ti mal

pl acement of the recordi ngjereetodé—ilslsigral-od—atie tolst for an
adequat e depol ari zati on jealresponse to a test substance. 10

Electrical signals from tTegygcepfi [Rf ClGPCPNBIBT oV ocT BV BT
xi0 |

FIG. 3/
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are fed to a DC anplifier aft
noni tored, and stored. The
nmeasured, and the area under
whi | e conti nuousl
and on a
novenents are deleted by tra
breat hi ng with vel opharyngeal
concentration of 20 25-800 f
stream for durations fro
intervals of 3 to 5 ninutd401

15 nonitoring the signa
BP¥4872%sci | | oscope. Artifacts produced by

beparated each

er which they are digitized, conput er
peak-t o- peak anplitude of the signals is
t he depol ari zation wave is integrated,
both on the conputer screen
GTASPPI86%  y
ning the subjects to practice nouth
cl osure. Sanpl es of voneropherins in

nol es are_deliJ%ﬁ'd in the continuous air

Al'l conponents of the |inggp carrying the test stimuli
Teflon[err], glass or 25 m&ainless steel and are carefully c|eg
steri'lized bef ore eapﬂ se. Activity was recorded using sfa
electroencephalographicgiEﬂh el ectrodes pl aced at

Tz-Al, of the internatioEﬁIs@JlZO Ssyst@

pl aced on the nmastoid 3% pcess. Skinfte

smal | (1.0 nm therT sfyy

&%
2

robe placg

Respiratory frequency (RF)
pl aced around the |ower th

=)

asur
Ll A ded

anplified, digitized 35 (

100, Bi opac systens)*and conti nuousl

noni t or ed
PCT/ US96/ 09665

140

EVE EDA RF COF EMC BIB <V T VOR3P 40727
X
FIG 34

120;
100

AMPLITUDE

et

~¥

T

vy

Py

- ﬁa&ﬁ

EVC EDA RF CF ENG B;B &V o BV BT
X

FIG. 35.

14
1201

801

AMPLITUDE

aininll=in :
- T
EVG EDA RF OF ENG BIB oV otT BV BT
1
FIiG 36.

SUBSTITUTE SHEET {RULE 26)



utilizing a conputer. Statistical Analysis: EVGs, peak-to-peak
changes and frequency changes of other paraneters were neasured and
statistically analyzed. The significance of the 5 results was determ ned

by either usigg, d t-tests or anal ysis of variance (

Refl ex Effects o? A\’orrer opherins: Studies were conduct ed %@%’8?68? ne
the central nervous system (CNS) refl ex responses to voneropherin
stinmulation of the VNO 10 The sexually déﬁm&rphi c local responses induced
by vomer opherins were sonetinmes mrror in the autonom c response
of male & femal e subjects =M ed from
Cz and Tz in mal e and“ bubj ects during application to thd VNO of
15 air pulses (300 ns tofaHsec)}{contai ning 200 fnol es of vonerfopheri n.
There is also prellmnaryl i dente|t hat the EVG is not soci atjed with
tri gem nal nociceptor ws di ngg $ince application of a |ocal anesLt heti c
(2% | i docaine) to t spiratory epidheliumof the nasal leptum
nei t her bl ocks nor di m:ni $03s the EVG (Monti-Bl och, L. pSsser,
B.l. (1991) "Effect of & puta i ye phe?o%ones on t el ec [ctivity
of the human vorrerﬁna&_l orgah and pl factory epilt helfiu -

Steroi d Biochem Mlec. Bi .['IﬂQ 5713-£82] ) mEFFEJ—-ZN sﬁh led to
report sensations of pain & cBRSe ay—laf—t di4lmditat | on
pr ocedur es. Thalioll owi ng_study conpares Ihe effect of {23
vomer opherins with 19-nor n Ct pge.pypn I yI ene

gl ycol), on autonom c acti vi '?SeaE%EE E gg EP@ Chi’.ge) eal %ny g Eogubj ects
(6 woren and 6 nen), ages 19 to 29 %.r&m ‘ﬁd in this study. Al
subst ances were del i vered airborne I ronasal organ (VNO puff
| asting 5 seconds. For thi@rpur pose we use a m ni probe el ectrode
descri bed el sewhere, that¥¥JTOWeEd Toca strnulratton an T mult gneous
recording of the organ's [90- - 79 -1 }
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el ectrovoner ogram ( EVG) .
activity (EDA), respiratory frequency (RF),
tenperature (BT), and EEG erQhﬁi@
EEG and EVG were recorded using sur b
el ectrodes. All the techni ques used were non invasive.
was done in two recordi ng sessions each

electronyogrant EMG) . b
T3AL. Aut onom"& "é%t i

ody
vity,

el ectrical recordings were

stored in a 10 conputer.

done offline.

FI GS. 3-24, and the
The results were summar
effe¢t of each voneroph
arbitrary score from
conpqunds relative to e
tested had sone effect.
sonme vomner opheri ns
different from pl acebo.
significantly different
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The paraneters recorded were:

PCT/ US96/ 09665

ting one hour. The

el ectr oder nal
el ectrocardi ogram (CF),
088’
ace

The procedure

anpllfled d, tlzed and nDnltored and

data on the tests on the wonen in

on the men is shown in FIGS. 25-

n the foll ow ng t abl es show overal |
al ready subtracted from contfo

5 was assigned to conpare the fc of the

her, but vir 1y all of 20 thie knds
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PCT/ US96/ 09665 SUMMARY OF EFFECTS OF 19: NOR PREGNANE
VOVEROPHERI NS ON EEG AND AUTONOM C ACTI VI TY I N WOVEN. [err] =6

EVG EDA RF wg%%,gyg BT [err] CA [err] CA PERFORMANCE

[err] +25 -25 -10 -35 EDA+F$T’”§2F’°9‘1“§r r]
5 E7/ P2 +5 10 -25 +10 +5 25 +5
CF+,[err]+,[err]- 3 E4/ P2 -10 -2 +5 -5 0
+25 - 25 EDA- , EMG- 3 l5/|6 E7/ P1 +30 +70 -5
0 0 -5 -2 gla o/ P6
+50 +130 O 0o o0 +ib 0 -15 EDA+, BT+, [err] - 4
120/ ] :
: ., 100] -
X
= 60 '
s W -
20 -
G'rlr Al M= A0 |
-20
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E3/ P1 +20 +70 -25 -25 O +3 -10 -30 EDA+

2 E10/ P2 +3  -10 O +10 -5 0 +10 +10
EDA-, CFH+EMG, [err] + 5 E2/ P1 +25 450 +5 -5 O +10
-15 -30 + 3 E2/ P5 +25 430 O
W
0 0 0 5?@%4;? -40 0 0 PCTAESAG6(08665
+20 +50 0 -5 O 0 0 -30 EDA+, CF- 3
El/ P1 +45 +110 45 0 O 0 -5 -10 0
0 E2/ P1 +40 +95 +3 +5 16/l 0 0 -15
EDA+, RF+, CF+ 4 Jerr] OF E2/P1 +20 +85 -25 -5 O 0
-6 -20 EDA+, CF- 3 E13/ P1 +1 -10 O
0O O 0 0 -40 EDA-, EMG, [err] - 4 E8/ P1
+20 -10 O +5 -25 -1 0 -25 0 0
E5/ P1 0 -10 O 0O O 0 0 -40 0
0 ACETATE OF E6/ P8 +25 -10 -25 +25 -5 -3 +10 -20
EMG ,BT-,[err]+,[err]- 5 E2/ P8 +25 +110 O 0 0 +10
+7 -20 EDA+, BT+, [err] +,[err]+ 5 E2/ P2 +20 +20 -25
-5 0 -25 +7 -25 CF-,BT-,[err]+,[err]- 5 E2/ P4
+50 +110 +25 0 0 0 +30 -10 EDA+, [err] +,[err] - 4
E12/ P8 +35 +100 0 -5 0 -3 -10 -25 EDA+, CF-, BT-
4 E8/ P1 +35 +105 +25 O 0 -1 -10 -40 O
0
140
1201
100+ .
=) .
= o :
z o0 :
= 40 |
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PCT/ US96/ 09665

VOVEROPHERI NS ON EEG AND AUTONOM C ACTIVITY I N MEN

WD 96/ 40727

P‘

SUMMARY OF EFFECTS OF 19-NOR P
[err]

96/0966¢
S 06 JAN1997

EVGEDA RF CF EMs BT [err]- [err] CA PERFORMANCE
SCORE [err] 12 +95 O -5 -25 -25 +25 -10 EDA+, CF-
3(+) E9/P2 +20 -20 0 +25 -25 I-7 +40 BT-

2 E8/P2 +15 -20 0 +25 o 2025 128EPLACEMENT SHEET
0 E7/PL +18 +70 0 O /19 -%50 . 136 - o
+, BT+[err] - 4 ACETATE OF E2 " + -

. % ’ I[EeDA+] 2 ] Jo 0 {25 cb@ JAN 1997
-10 -30 EDA+, BT-[err] -2 ISE10/ P2 $20-20 0 +2b
-25 -1 0 +40 0 0 E2/ P7 +30 +120
0 +25 0 -10 3 1 6 F2/-R5—+10
+90 0 0 +10 -5 4 -5306 EDA+, BT+[err] - 4

E2/P6 +12 +100 0 O 0 +25 0 -20 EDA+ 2
El/P1 +35 +120 -25"§exualdy dimprphiclsrefers 20 a diffierence in the

2 E2/dtitectS bt 1?&' fespéhse td, a pHarmacdltical agdnt between

EDA+, BT-, (EE%;¥rJ)

10

15

20

25

30

and females of the same species.

An "effective amount" of a drug is a range of
quantity and/or concentration which brings about a
desired physiological and/or psychological effect when
administered to an individual in need of the drug. 1In
the present case, a needy individual is one with a
physiological or behavioral trait which is normally
regulated by the hypothalamus and wherein it is desirable
to affect the function of the hypothalamus or the trait.
The effective amount of a given drug may vary depending
upon the function to be affected, the desired effect,
route of administration, and the like. For example, when
the steroid in administered as a solution applied to the
facial skin of a subject an effective concentration is
from 1 microgram/ml to 100 ug/ml, preferably 10 to 50
4g/ml and most preferably 20 to 30 ug/ml. When the
steroid is introduced directly into the VNo an effective
amount is about 1 picogram to about 1 nanogram, more
preferably about 10 picograms to about 50 picograms.

When the steroid is administered to the nasal passage, by
ointment,- cream or aerosol, or the like, an effective
amount is about 100 pg to about 100 micrograms,
preferably about 1 ng to about 10 micrograms. It follows
that some drugs may be effective when administered by
some routes, but not effective when administered by other
routes.

The "hypothalamus" is the portion of the
diencephalon comprising the ventral wall of the third

-8 = .
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3
0
0
0
0
0

0

EDA+, BT-,

-25
-5
- 82 -

err] OF E2/P1 +15 +110|

EER T S PR

_l 5 ._......_0 e
E13/P1 +20 \20 a0 12Q
El/P1 +18 -20 %250

\’\i-25 0
i 1 -25

S h o PR %&%% 966°

6 JAN1997

ES/PL 410 20 0o - 25 25" | o

ACETATE OF E6/ P8 +25 -20 0 -

E2/ P8 _ +30 +1Q00" 0" 0"

25 -2§ 25 s %15
0. 0., -10 .20 0

E2/ PFOVifdng@ ph@rmagzeutlc@l CQFZB’SIUEP“ suitabke for(nasal

(EE
EDA+

E2/ BAmindGtx@tion 3 Gn individudl. TﬁHJCO?Fosiihon o5 10
C&hithlins a pharm?ceu%]izclaa +/%§Wtzlp le garpier @and ag oy

-20 pregBRiie steroid with the formula:

10

15

20

wherein P, is oxo, a- or B-hydroxy, a- or B-acetoxy, a-
or B-propionoxy, a- or f-lower acetoxy, a- or B-lower
acyloxy, or a- or f-benzyloxy;

llall' Ilbll' licll' lld“' Nell' llfll' llg"’ "h"' l'i"' Iljll'
"m" and "n" are alternative sites for optional double
bonds, and "k" may be absent or present with "j" to form

a triple bond;

P, is hydroxy, hydrogen, lower alkoxy of 1 to 6
carbon atoms, or P, is absent;

P; is oxo, hydrogen, hydroxy, lower alkoxy of 1-6

carbon atoms or halo;
P, is methyl or
P; is hydrogen,

ethyl;
methyl or halo;

Pg is hydrogen or methyl.

One class of preferred steroid compositions
contain steroids wherein "d" is a double bond, and
optionally "b" is present as a double bond. Another

preferred class has "a",

are optionally present.

"d" and "e" present, and g or h
If "g" is present in this case,

- 12 -
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VWhat is clained is:

for

carrier,

wherein Plerr]
[err]- or [err]
[err]-I ower

"c", "d", . — ~h- ST W ~nd_agnd "n" are alternat]
sites for gpti | do e l§1 :
"I" to form i L = ,
| ower al koqyes0t 1 5 oph a sent
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if;;}lis hydrogen, nethyl or hal o 2083P[err] |EGTM$e96r/09665
'R and R' are independently, hydrogen &t N | arelpms. 06 JAN1997

2. A conposition according to daim 1 wherein..... 'a", "e" and "d" are
doubl e bonds. 5 3. A conposition accordl ng to A aim2 wherein
"h" is a doubl e bond. b A-conposition according to Caim?2
wherein "g" is a double bond. 5. A conposition
according to Claim4 wherein 10 "n" is a double bond. 6. A

conposition s At d.
o I & %_ i g
. == = . - =

NOVE

: ; . —

wﬂ?"f NOVEL

o5 e
e L

A
AVl e
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7. A conposition according to mBG wherein PGTMSI egﬁnfdgq 6 E
15 8. A conposition clor diengANO9gY aijmi1 Wnere S

‘doubl e bond. 9. cionposi ti on acgondi ng to"’?ENuS}MKb&N1997
"f" is a doubl e bond. 10. "The phar maceuti cal conposition of

any of 20 dains 1 through 9 ein said steroid is dissolved in sai d

carrier. U.s. 1 h h t 03|t|o of any of
Claims 1 th£ouge::;:me:rél r?g-sﬁalg&@cgﬁpggglg b%%k’gg gn of Iohuﬂ(f'f Gnd

- 84 - analogs. 12 The phar rraceutlcal corrp05|t|on of any of
Clainms 1 through 9 wherein said conposition further contains a

phar maceutical |y acceptabl e ointne base.
H ,CES:E{
| ﬁ:?j/

A5
. ] 0 HO

21-methyl analog:

:
/

néﬁ Lol ):15%
2IB-METHYL

NeO
\ o Vs

)ﬂfg LikiHg/AICi3 /(ﬁtg ~
2k~ NETHYL

Nel

L.A. Van Dijck, B.J. Lankwerden, J.G.C.M. Vermeer, and

5 A.J.M. Weber, Recl. Trav. Chinm. Pays-Bas Belg., 1971, 90,
801.
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-13. The pharnmaceuti cal conposi tu on of any Ofd 5 d ai msPGrmSgﬁé\%
contains no nore than one of L Bai dasteebi s
i iti l 1 throug#@cyﬁgg gonAN@g?

" pharmaceutical conposition ofj any of d al : tain
nore than one of said st er or ds- 10 ¢ 15. A nmethod of altering
a hypot hal am c function of _an_indjvidual, said nethod conpri sing:

provi ding a 19-norsghegaane ofyhBRe&esMyEalo-hek kegnanes.

wherein Plerr] is oxo, [err]- or [err]-hydroxy, Ferr]- or [err]-acetoxy,
[err]- or [err]-propionox [err]- or [err]-lower alkoxy, [err]- or
[err]-lower 15 acyl ox [err]- or [err] benzyloxy,
"pb", "c","d", "e", A A", "h" “i", "m' and "n" arg”sakNleApative
sites for optional Y e bonds L:Mﬂ-f—lﬂu)iwy be absent or | i

K I

- T Lkt
Ho Ho
2
a-BuLi/THE
. )
3
Il s

(o

- 42 -
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- 85 - to form riple bond. PCT[ES] 9?
hyd , hyd . | k f 6 b t
ASh AR S O ML ALK h%r?x;’fmlPENﬂSk%'iAM1997

3

1-6 carbon atons or hal o; Prefr] is methyl or ethyl;

Pl[err] is hydrogen, nethyl or {halo; Plerr] is hydrogen or
met hyl ' ; R € dently, hydrogen or 10 hal o,
or are absent; Scheme 2. §9HtH§§%E 8E ?EQERSF RTRregaanesni t hel i al cel
of said individual wherein said cell is a part of tissue ot her than

ol factory epithelia; and adm ni stering said 19-nor pregnane
derivative 15 within a nasal_gpassage of said individual such that said

19- nor - pregnane derivatiye Di nds specifically to said receptor angd

results in an alterats
16. A method of alte
nmet hod conpri sj
formula J[err]

hypot hal am ¢ function of said ind{vjdpal.
aut orRALIC @y" .gg-r an individ
proelg 3 m pregpane @

Mel 0
LiAlHg 5
1 JONES
~
HO
HO 0

(14,
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- 86 - WO 96/ 407 f 1 /09
PCT/ US96/ 09665 wher i I'ﬂ,er 4un;970xb [err]- or [ %3;
[err]- or [err]-acetoxy, 1 [err - or rr] pr opi onoxa JAN]

[err] -1l ower al koxy, [err]- lor—ferr}= |umer ‘ acyloxy or [err]- or
[err] benzyloxy "b"

“h*, i 5 dile D "H, es for o tlonal

doubl e bonds, and hk emay be %aéa;rﬁﬁ%%éegnt ﬁnrﬁ%rpfegnagesto forma
triple bond, P[ err] is a hydroxy, hydrogen, |ower al koxy
of 1 to 6 carbon atongpeor Pl[err] is absent; 10 Plerr]

I s oxo, hydrogen, hydrox oyer al koxy of 1-6 carbon atonff or hal o;
Plerr] is methyl or et S Plerr] : met hyl or
hal o; No/NH3
AcO HO
8
MepS0y/h00;
Me0
10
Or03/DINETHYLPYRAZOLE
AcO AcO
0
| ]
LilHg
HO
OH
14
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’ RFF‘LAC i\.’ﬂc'\“ SHFE i
Pl[err] is hydrogen or nethyl; 1 E-’:m and amlus 96 /09665
i ndependent |y, hydrogen or al 6 or are abségnt; inNU(ﬁ O 6 J r|997
the surface of nasal neuroepithelji a OcdAN 1997 loff said in radal wherein

said cell is a part of tissue her than ¢l factory epithelia; and 20

adm ni stering said 19-nor pregnane derivatiVve™ wi thin a nasal passage
of said individual such that sai =Qr - pregnane derivative binds
specifically to saidScheng doeptlg~Etfty kenat xan [9f detones ati on of

hypot hal am ¢ function of said individual. 25 17. The

met hod of Claim 16 wherein said neuroepithelial cell is |ocated wthin
a voner onasal organ of ,sai d individual.

according to Caim17 wher Yinr"a, "e" and "d"

19. A nethod accordi il ai m 18 wherein "h" is

- 87 - WO 7 Ph3P =CHCH3

PCT/ US96/ 09665
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20. A nethod according to C}Ialm18 wherein| é RGHUS)OQ@/O 665
21. A met hod according to d ai m'20- wheref n m |s ﬁ%b@ﬁ
22. A nethod according to |Cliaim_17 wherein "d" is L dJAN 997
23. A nethod according to g aim 22 wherein "b" is a doubl e bond.
24. A net h%d acco%di nﬁ t o _Cl-at-m-12-wherein "c¢" is 10 a double bond.
25. A nethoa®BEcor di Rg (E8) ceatalyzednsyothesis of 19-norpoerredand.
26. The nmethod of any of dains 15 through 25 wherei n the anount of
sai d 19-nor - pregnane derivative 15 that is admnistered is at |east about
100 picograns, but t han about 100 m crograns. | 27.
The nmethod of Claim 1 chlei n the am)lgﬂs sai d 19-nor - p(¢ghane
derivative that dred is east ghout 1 nand but no
nore than about Ogr ams 28. T Claim 27
wherein the ang sai d 19-nor-pregnane derivatj
adm ni st er edfy Ieast about 10 nanogr ans, btﬂo han about 1
m cr ogram )
Et38/Pd(l)
0 @c
Li/ NH3
(COOH)o/ HoO
S
Me0 0
- 8 20
HG'/M a) NCPBA
b) KOH, A
OH
0 0
3 2
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2 15 vg oo T Tpneent e e v o EUTUS D606 65
‘pregnane derivative dissolved |n % ﬁ%{@r@ cletically !’P%&U&I e carri e]gg?

30. The nethod of C aim29 wherelh—said Rarijmaceuti cal conposition is
an oi ntment. 5 31. {The net hod of CI aim29 wherein said

phar maceuti cal conpgQsition._is . 32. The nethod of Caim
29 wherein the gﬁhﬁﬁfsfrat Isgﬁ%k’?sl}? & d.§0|norpregnanes 33. The

met hod of Clains 15 through 25 wherein 10 nore than one pregnane steroid

I's adm ni stered. 34. A 19-nor-pregnane of the fornula [err]
Li/NH3
Med Mel
(COOH),/Hyh 22
a) MCPBA o
b) KOH, A
0 0
23 s}
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wherein Plerr] is oxo, [erl;i]~ -or- [er%}e.'rfiydrolxy [err]- or &)§599665
[err]- or [err]-propionoxy) Eerr]- Lﬁrr]-ﬂomer alkox PJ]QQ]

. [err] -I ower acyl oxy or | [ er r‘] ’é‘r*J [e’r’r] b,enzyl OXYy; 1
"pb", "c" , "d" , "e", "f" g, tht, it 'l ", "m' and "n" are
alternative S|tes for optlonal doubl e bonds, and k" may be absent or
present with J; WO
96/ 40727 Séheme 7. Additonal syntheses of lpcppgggm to
forma triple bond; Plerr] is a hydroxy, hydrogen, | ower
al koxy of 1 to 6 carbgn atons, or Plerr] is absent;
Plerr] is oxo, hydrogen, roxy, |ower alkoxy of 5 1-6 carbon atons or
hal o; p-Ig=i s et Mugmlﬁshyl Plerr]

i s hydrogen, nethyl

Ne0

POCI3/ 2,4~LUTIDINE

Acl A0
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IP[ err] is hydrogen or nethyl'}; HEPLACEMENT SHEET R and FPGTQJS 96 / 66'

the provisos that when P[err]] dn hydr oge

and "g" are absent, Plerr] ig nethyl a R and R' are-not hal o, then:
i) when Plerr] is oxo, "c" i|s present and P[err] and 15 P[err] are
hydrogen then either of "|" ‘er—+*—ceanfot-be present al one, or "nf
and "j" cannot be pretee togetdyartheses off 19-ndpkégries@dnot be present
together, or "', "j and "k" cannot be present together, and at | east
one of ittt k" or "t nust be present; 20 i)
when Plerr] is OH, and "a", "d" and "e" are present and Plerr] is
hydrogen then any of "j"a "i cannot be present aloge, or "j"

and "k" cannot be present toget hﬁﬁeoﬁ&dt@ andt t" C?Rnot be R teslent t
" k" esent together_~a 2 eas

i ndependent |y, hydrogen or 10 hgﬁgiég&]ﬁéfe%bsent ’]PEAUS { G\Mh N 1997
nd

t oget her, or ",

25 one of B TR B i)
when Plerr] is Qe is present and Plerr] re

hydr ogen, then ' ' cannot be present t oge N
and "k" canrho t oget her; 30 0 7/ when P, is
-Ove, "d" and "b" are present, then either of "j" and29 " cannot be

pr esent al one; v) when Plerr] is oXp, "d" is
present, and P[err] is hydrogen, "i" cannot be present al)%ﬂr "j" and
"k" 35 cannot be present together. 0 - 90

- PCT/ US %Pm%

[
OH

I
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conprising the step of contacting said steroid with tria

presence of a catalytic amount of Pd(I1), to produce a 1#

steroid product. 36. A nethod according to Caim35 wherein said
steroid conprises a 17-iodo-16-ene D-ring. 37. A net hgd—accordi Ag-+-6--——
Clai m 35 wherein said al kyl group contains 1-6 carbon atons. : ~:rtAGIEBETANEET
met hod according to Gchemg79 wheSynthesis af kyb-Nopppegnapr i §e$ the et Ayl

'35. A nmethod of alkylating a steroid having a 17- hal o- 1?-@]- ri96 / 9665
[ﬁ“i&ﬂg& 1997

gr oup. 39. Theyc8MBQyRd ,aGeQediedd al né’ . | | 05 sam 97 |
nor pr egna- 4, 20- di en- 3 ér 3] - gl'. 58193 r}e ni(?g::ix olun ha%ecrc'or ding tod 'éli;'r%? 5
34, 19- norpregna-1, 3,5(10), 16, 20- pent aen- 3-ol . 41. The -eerpound———

according to Caim34, 19- norpregna-5-(10), 20-di en-3-one. | 42. The
conmpound according to O aim34, 19- norpregna-5(10), 20-di en-3-0l"

43. The conpound accordipgito Caim 34, 19-

nor pr egna- 4, 20- di en- - ol - 3-one.

Ets8/ Pd(N)

HO KO

NeS0q/Kal03 | MeaS0g/R005
' : '

!
KI?:§ EtgB/PAOND - VEISj:g
Nel e
2
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44. The conpound according to REPLAPEMENT SHEET PGTIUS 96 /0966
-4,9(10), 20-tri en- 3-
norpregna 4, 9(10) eSO 06 yAN 1997pd soss 09066dPEAUS 0 6 AN 1997

WO 96/ 40727

The conpound according to Caimn 34, 19-
nor pregn-1, 3,5(10), 16-t et raene{6- one- 20-yn- 3-yl acet at e.
46. The conpound accordi ng to talm.34,.19
nor pregna- 1, 3, 5{agme sl et r Sgnthestseof] 160i-Nbrpbegna-1, 3, s(10), 47. The
conpound according to C aim 34, €
nor pregna-1, 3,5(10), 17-tet raene-’%’-%'cﬁ .pentaenes. 48. The conpound accordi ng
to Caim34, 19- nor pregna-1, 3,5(10) 6, 17- pent aen- 3-o0l . 49,
The conpound according to Caim 34, 19-
nor pregna-1, 3, 5(10), 6, 8, 170 hexaen- 3- ol .

NNy
(D Mol /13N
Ho L W
3
i lp/EtN (D Et;B/Pd(1)
~ Q0 -
]
. Ho
3%
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50. The conpound according to C aim; BTE_ELQ : PCTIUS 96 /0966l
accor ding Hﬂﬂlﬂmwm ) 12 u.TZﬁ ST g AN 1997

et her. onpound chorﬂLng WMo €Ha|n134 19-

nor pr egna- 4, 16- di en- 3- one. 53. The cpnpound according to Caim
34, 19- nor pregna-5(10), 16-di en-B-one. {54. The conpound
according to Claim 34, 19- nor pf egna-4, 16-di.en-10[ err] - ol - 3- one.

92 WA 4by Glaimed is: PCT/ US96/ 09665
55. The conpound aCCQrdInm.bmdamﬁdﬁdtkcém}composition suitable for
norpregna-Z&%a(gl mlnlgLrgg lgtggrind1v1dual, said composition

comprising an 19-norpregnane steroid and a
5 pharmaceutically acceptable carrier, wherein said steroid
has the formula:

wherein P, is oxo, a- or g-hydroxy, a- or Bg-acetoxy,
a- or p-propionoxy, a- or f-lower alkoxy, a- or B-lower
acyloxy or a- or g-benzyloxy;

e’ 10 |lal|.' Nbﬂ' llcl" l'd", llell' llfll' llg"' llhll' "i"' llj'l,
"n® and "n" are alternative sites for optional double
bonds, and "k" may be absent or present with "j" to form
a triple bond.

P, is a hydroxy, hydrogen, lower alkoxy of 1 to 6
15 carbon atoms, or P, is absent;
P, is oxo, hydrogen, hydroxy, lower alkoxy of 1-6
carbon atoms or halo;
P, is methyl or ethyl;
Pg is hydrogen, methyl or halo;
20 P¢ is hydrogen or methyl’
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56 The conpound accordlng to Cla|n134 19- . ‘/ :
norpregna- o 57. The conpound {E -
34, 19- "Emm ? 10[ err]-of-3-one. . 97

according to popprggna14,17-dien-lO[err] 3_one

12. The pharmaceutical composition of any of
Claims 1 through 9 wherein said composition further
contains a pharmaceutically acceptable ointment base.

13. The pharmaceutical composition of any of
5 Claims 1 through 9 which contains no more than one of
said steroids.

14. The pharmaceutical composition of any of
Claims 1 through 9 which contains more than one of said
steroids.

10 15. A method of altering a hypothalamic function
of an 1nd1v1dua1, said method comprising:
providing a 19-nor~pregnane of the formula

wherein P, is oxo, a- or f-hydroxy, a- or B-acetoxy,
a@- or f-propionoxy, a- or f-lower alkoxy, a- or S-lower
15 acyloxy or a- or S-benzyloxy;
"a", "b", "c", "d", "e", "fw, uwgw,6 upn, wjw,
"j", "m" and "n" are alternative sites for optional
double bonds, and "k" may be absent or present with "j"
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o [ PRI §4/9R467

06 JAN 1997 "

to form a triple bond.
P, is a hydroxy, hydrogen, lower alkoxy of 1
to 6 carbon atoms, or P, is absent;
P, is oxo, hydrogen, hydroxy, lower alkoxy of
5 1-6 carbon atoms or halo;

P, is methyl or ethyl;
Ps is hydrogen, methyl or halo;
Pg is hydrogen or methyl’;
R’ and R" are independently, hydrogen or
10 halo, or are absent;
on the surface of nasal neurocepithelial cell
of said individual wherein said cell is a part of tissue
other than olfactory epithelia; and
r administering said 19-nor pregnane derivative
15 within a nasal passage of said individual such that said
19-nor-pregnane derivative binds specifically to said
receptor and results in an alteration of hypothalamic
function of said individual.

16. A method of altering an autonomic function of
20 an individual, said method comprising:
providing a 19-nor-pregnane of the formula
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[

L,

of said pregnane derivative dissolved in a
pharmaceutically acceptable carrier.

30. The method of Claim 29 wherein said
pharmaceutical composition is an ointment.

S 31. The method of Claim 29 wherein said
pharmaceutical composition is liquid.

32. The method of Claim 29 wherein the
administration is by aerosol.

33. The method of Claims 15 through 25 wherein
10 more than one pregnane steroid is administered.

34. A 19-nor-pregnane of the formula

wherein Py is oxo, a- or B-hydroxy, a- or B-acetoxy,
a- or f-propionoxy, a- or S-lower alkoxy, a- or B-lower
acyloxy or a- or fg-benzyloxy;

15 ngw = mpw o wew, ndu' “en’ llfll' ngn’ whn, nin,
wjn, *m" and "n" are alternative sites for optional
double bonds, and "K" may be absent or present with "j"
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