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The inventioﬂ relates to the compound la-fluoro-25-hydroxy-
16-ene-23- yne-cholecalclferol which can be further characterized by
5 the formula:

and which is useful% as an agent for the treatment of sebaceous gland
10 diseases, such as acne or seborrheic dermatitis.

In still anothér aspect, the invention relates to pharmaceutical
compositions comprising the compound of formula I and to the use of
this compound for éthe manufacture of medicaments for the treatment

15 of the above diseases.

1a-fluoro-ZS-hydroxy-16-ene—23-yne-cholecalciferol can be
prepared by the following reaction Scheme

Mé/Ul 6.12.94



The reaction is carried out at -60[err]CG90[err]C, preferably -75[err]C, in
a . polar, aprotic organic solvent, such as dry ether or nore preferably
driy tetrahydrofuran, in the presence of a2strong base such as an 10
atkyllithiumlike butyl lithium The conpound of forrmula 2 is known (J.
Org. Chem 1990, 55, 243) or can be prepared in accordance with known
nmet hods. The protecting groups of a conpound of formula 3 is
renoved 15 by reaction with a fluorine satf ~sygh as tetrabutyl-anmmoni um
fluoride in a polar, organic solvent suc X, or nore preferably
tetrahydrofuran, to yield a correspone -_ngéggla l.

| [err]-fluoro-25-hydroxy-16-ene-23-y : seful 20 as an
agent for the treatnent of sebaceous iseasps such as acne

o o

CHy CHg




or seborrheic dermatitis. _

| [err]-fluoro-25-hydroxy-16-ene-23-yne-chol ecal ci ferol can be

adm ni stered topically, for the treatnent3of sebaceous gl and di seases 25
such as acne or sebhorreic dermatitis, to hosts which need such
‘treatnment. More ecifically, |[err]-fluoro-25-hydroxy-16-ene-23-yne-
chol ecal ci f er ol f‘gﬁﬁsea'a‘avﬁ-ﬁﬁa@ PR dscheme.athy gampo of iformada gk sis

that are incémverted!ae of cOmpbuhd &P XorRiull 33 PBY &raeggﬂf wiftPigal formulation

-4- er day fog. the treatnent _ of sehaceous gl and di seases such as acne
or segh%‘?’if8¥160’bi‘ﬂ$aﬁ%2‘?“n 6t *fortu 8 err]-fluoro-25 -hydroxy- 1
6-ene- 23 -yne-chol ecal ciferol can be 5 admnistered orally, for the
treatment of sebaceous gl and di seases as acne or sebhorreic
dermatitis to hosts which need such tregtmentpopfyr e specifically,

| [err]-fluoro-25-hydroxy-16-ene-23-yne- chol ecal ci ferol can be

adm ni stered orally in dosages that are in the

CHy CHs
o
CHg—C— gi— 0%

CHs CHg

The reaction is carried out at -60°C-90°C, preferably -75°C, in a
polar, aprotic organic solvent, such as dry ether or more preferably
dry tetrahydrofuran, in the presence of a strong base such as an

10 alkyllithium like butyl lithium. The compound of formula 2 is known
(J. Org. Chem. 1990, 55, 243) or can be prepared in accordance with
known methods.

The protecting groups of a compound of formula 3 is removed
15 by reaction with a fluorine salt, such as tetrabutyl-ammonium
fluoride in a polar, organic solvent such as ether, or more preferably
tetrahydrofuran, to yield a corresponding compound of formula I.

la-fluoro-25-hydroxy-16-ene-23-yne-cholecalciferol is useful
20 as an agent for the treatment of sebaceous gland diseases such as acne
or seborrheic dermatitis.

lo-fluoro-25-hydroxy-16-ene-23-yne-cholecalciferol can be
administered topically, for the treatment of sebaceous gland diseases
25 such as acne or sebhorreic dermatitis, to hosts which need such
treatment. More specifically, la-fluoro-25-hydroxy-16-ene-23-yne-

cholecalciferol can be administered topically to a human in dosages
that are in the range of 0.01 to 100 pg per gram of topical formulation



range of about 0.01 to 10 [err]g per day for the treatnent of sebaceous 10
gl and di seases such as acne or seborrheic dermatitis. The usef ul
activity of I[err]-fluoro- 25- hydr oxy- 16- gne- 23-yne- chol ecal ci ferol as
an agent for the treatnent iof sebaceous gl and di seases such as acne or
sebhorreic derpatitis _can be denonstrated 15 y the follow ng test

procedur esPehiday fo8 theodreatment ofy sebaceous gland diseases such as acne or

Met hods sebBorreié N dériiatizg. Sebaceous cells were isolated from
adult human sebaceous glands as.in J. Invest. Dernmatol. 96:341-348
(1991) and cultured on a - layer of growth-arrested 3T3 npuse

fibrobl asts. 25a-ﬂuorcﬂ:ﬂé4hydr®:y»elrﬁeenal-23|ﬂanb-choilemiceferoireehalm be

t
Cor 2 vy QadfhlghRls orpte for b TiBRlinfnl S5t bbb IER° Wllses
ene- 23- yneSuel| & Acief oF osebhpareig d@tmauamq hqsésmhmhalnepdasuelg the 30
cul tures wefeRthiienen Mmehsﬁ@ﬁfwmspnw ﬁlmdizes-mﬂmwiw eh@23 -yne-

i nvention. ry urs, it he tLures, wer giLve resh nedi um
cont ai ni ngCEﬁﬁe%Mdcm beadmipisteresh orally; g aa g5 Hhat, age i the
range of about 0.01 to 10 png per day for the treatment of sebaceous
10 gland diseases such as acne or seborrheic dermatitis.

The useful activity of la-fluoro-25-hydroxy-16-ene-23-yne-
cholecalciferol as an agent for the treatment of sebaceous gland
diseases such as aé_ne or sebhorreic dermatitis can be demonstrated

15 by the following test procedures which are known in the art.

Meth

1. In Vitro
20 | |
Sebaceous cells were isolated from adult human sebaceous
glands as in J. Inveist. Dermatol. 96:341-348 (1991) and cultured on a
layer of growth-mésted 3T3 mouse fibroblasts.

25 The cells weré cultured in Iscove's medium containing 10% fetal
-calf serum and 4 pg/ml dexamethasone.

Cells were plated in medium without la-fluoro-25-hydroxy-16-

ene—23-yné-cholecalciferol. 24-48 hours after the initial plating, the
30 cultures were given fresh medium containing the compound of the

invention. Every 48 hours, the cultures were given fresh medium

containing the compound of the invention. On the day of harvesting,

the cultures were rinsed with a 0.03% EDTA in PBS, to remove only

the 3T3 fibroblasts. The remaining sebocyyte colonies were incubated
35 in 0.05% trypsin/0.03:% EDTA to create a single cell suspension of



the cultures were rinsed with a 0.03% EDTA in PBS, to renove only t he
3T3 fibroblasts. The renmai ning sebocyyte col onies were . incubated 35 in

0: 05% trypsin/0.03% EDTA to create a singge cell suspension of

=5- sebocytes. The cells were diluted, mxed vigorously to maintain a
single cell suspension, and counted in a henDcytoneter The
conpounds tsehogyteser Thaaeelledvere diluted; irisedy vigorensly Stosimaintaial @t i ons

were made Ug fej&hprsru]s ﬁﬁbﬂ“a&{tﬁ dourfed s ol HedRdeytomeéipanol and stored
at -20[err]C n the dar Sol Utions were never used after storage of

nore than one nonth. Dur| ng experinental use the sol utions, which were
al i quoted, were Thevedmpouadsntestedbdwese handled uin rthed lfotlowlngl nianneo/pl et e

Tedium 19 §focd08 g&d&? et GA08°Gb" &4 JOE2M soibhibig) n '6leissba 1064711V
1, 25- di hydrethaoabl storiedr at ;-263€ in the dark2)Sdlutibnsioweremevesrusgd 1
6- ene- 23- YN &P Qr6fa¥eC'of Chfire than one month. During experimental use the
solutions, which were aliquoted, were thawed once and used by
diluting directly into complete medium to the appropriate
10 concentration, at 10‘5, 10-7, 10-8M and 10-9. The compounds tested
were :
(1) 1,25-dihydroxycholecalciferol; and
( (2) la-fluoro-25-hydroxy-16-ene-23-yne-cholecalciferol.

15 Results
The compounds were tested for the inhibition of proliferation of
sebaceous cells in vitro at the following concentrations: 10'6,
10-7, 10-8 and 10-9M. 1,25-dihydroxycholecalciferol is an agent
20 reducing the size of sebaceous glands in ears of the male Syrian
hamster.

The results are summarized in table 1 as the amount of
compound necessary to inhibit the proliferation of the sebaceous cells
25 by 50% as compared to. a control (ED50). The control was a culture
treated with diluent only.

Table 1
30 ITION OF HUM. EB PROLIFERATION IN
Compound : | EDiQM
1,25-dihydroxycholecalciferol 0.05
35 la-fluoro-25-hydroxy-16-ene-23-yne 0.001

cholecalciferol



15 Resul ts The. conpounds were
tested for the inhibition of proliferation of sebaceous cells in vitro
at” the followi ng concentrations: 10-6, . g 10-[err], 10-[err] and _
10-[err]M 1, 25-di hydroxychol ecal ciferol is an agent 20 reducing the size
of sebaceous glands in ears of the male Syrian hanst er . The
results are summari zed in table 1 as the anount of conpound necessary

to inhibit the prmbl fresms oaembnkﬁﬁtéeémemes ﬁn%hﬁv%5 c% disnﬁﬂgﬂ?r ed
to a contro uent

only. hufriad ese%z:yte proﬁerat?on Ry v1tr1aabfl‘ e:iefogg, ﬁkp" qurgg\m): HUMAN

SEBOCCYTE PRebmnipoRAdl i3\ uskfull 38an agent for ¢hepweatthent of acne.

ED[ err] 1, 25-di hydr oxychol ecal ci f er ol 0.05 35

1[err]-f?u050 25- hydrox;h 1 6-ene-23 -yne 0. 001 chol ecal ci ferol
. am

In Vivo ster Ear Model

a. Topical Study

10 The compound was evaluated for topical anti-acne activity in
the hamster ear sebaceous gland model. For these studies, the
compound was dissolved in acetone. Fifty (50) ul of the drug-
containing solution was applied daily (5 days per week) to the dorsal
side of the right ear of the hamster. Control hamsters received 50 pl of

15 acetone. The animals were sacrificed after 4 weeks. The ears were
removed and processed for histological evaluation. The ventral
surface was separated from the rest of the ear. A 2 mm punch was
removed 5 mm from the tip of the ear and stained in 0.1% Sudan
Black B dissolved in 100% propylene glycol overnight. After

20 destaining, the areas of the sebaceous glands were determined from
the cross sections by image analysis using a Donsato Image Analysis
System. The data was expressed as a percentage change from control
animals for 80-120 sebaceous glands per dose. The results are
summarized in table 2.



- 6- The results denonstrate that the inventive conpound

I nhibits human sebocyte proliferation in vitro. Therefore, the

i nventive conpound is useful as an aggnt for the treatment of acne. 5
Z. In Vivo Hanster Ear Model a. Topi cal Study 10 . 'rll'he t
conpound was eval uated for topical anti-acne activity in e hanster
ea?psebaceous gl and nodel . For these silable<2 the conmpound was

di-ssol ved in acetone. Fifty (50) [err]| of the drug- cont ai ni ng

sol uti on was 3 Aed ' o k¢ s | si de of the
ri ght ear of “EHeHatre L= z 3 , ;

acetone. The animals were sacrificedGI{AND SIZB:eks. The ears were

renoved and processed for histological evaluation. The ventral surface
was separated fromthe rest of the ear. A 2 mm punch was

Change in Hamster Ear

Dose Sebaceous Gland Size
Compound _ ug/animal Cross Section Analysis
10 1loa-fluoro-25-hydroxy-
16-ene-23-yne-
cholecalciferol 0.001 -3 ns
' 0.01 -18 ns
‘ 0.1 -28 ns
15 1.0 ' -40

ns = not statistically significant from controls —

20
~ b. Oral Study

The purpose of the test was to evaluate the effect of the
inventive compound on the sebaceous glands of the hamster ear after
25 oral administration of the compound. 200 pl of the compound of the
invention dissolved in Tween 20/water/ethanol (50/40/100)
administered daily (5 days per week) by gavage to male Golden
¢ Syrian hamsters. The animals were sacrificed at 4 weeks and the ears
were processed for histological evaluation. One ear was fixed with 10%
30 buffered formalin, processed for paraffin embedding, sectioned, and
stained with hematoxyline and eosin. The area of the sebaceous
glands was measured on histologically prepared cross-sections of the
ear by image analysis using a Leitz TAS Plus system. The data
obtained from this study is presented below. Data is given as the
35 average areas of 48 sebaceous glands per dose.



removed 5 nm fromthe tip of the ear and stained in 0.1% Sudan Bl ack B
di ssol ved in 100% propyl ene glycol overnight. After 20 destaining, the

areas of the sebaceous gl ands were deterrgned from the cross sections
by i mage anal ysis using a Donsato | nage Anal ysis System The data was
expressed as a percentage change from contr ol animals for 80-120
sebaceous gl ands per dose. The resul tsIable 3  summarized in table 2.
-7- Table 2 EFFECT OF 4 WEEKS
e o2 M
GLAND SI ZE 5 J3R55% N HAM. R SEBA ge in
Hamst er Ear . GLANBSIZE Sebaceous
3 and Size Conmpound [err]/ani nmal Cross Section
Anal ysi
% Change in Hamster Ear
Dose Sebaceous Gland Size
Compound ug/kg Cross Section Analysis
10 1a-fluoro-25-hydroxy-
16-ene-23-yne-
cholecalciferol ' 0.05 -28
’ 05 ' ~28
.. , 5.0 -34
15 . 50.0 -35

The above data demonstrates that the inventive compound is
useful as an agent in the treatment of sebaceous gland diseases such
20 as acne or sebhorrheic dermatitis.

Oral dosage forms comprising la-fluoro-25-hydroxy-16-ene-
23-yne-cholecalciferol may be incorporated in capsules, tablets and
the like with pharmaceutically acceptable carrier materials.

25 '
Illustrative of the pharmaceutically acceptable carrier materials
! which may be incorporated into capsules, and the like are the
following: a binder such as gum traganth, acacia, corn starch, or
gelatin; an excipient such as dicalcium phosphate; a disintegrating
30 agent such as corn starch, potato starch, algenic acid, and the like; a
lubricant such as magnesium stearate, a sweetening agent such as
sucrose, lactose, or saccharin; a flavoring agent such as peppermint, oil
of wintergreen or cherry. Various other materials may be present as
coating or to otherwise modify the physical form of the dosage unit.
35 For instance, tablets may be coated with shellac, sugar, or both. A
syrup or elixir may contain the active compound, sucrose as a



10 1[err]-fl uoro-25- hydr oxy- 1 6-ene-23-yne- chol ecal ci ferol

0. 001 -3 ns 0.01
-18 ns _ 0.1 -9 - -28 ns 15
.0 -40 ns = not statistically significant from

controls- 20 b. Oral Stud The purpose of the test was to
eval uat e t hswedtening oagents methyhvand |pmptybnpalah¢Mn ashpreseryatves, ¢l ands

of. the harrp%férfd g?fﬂg{loﬁﬁgg l}aﬁ%ﬁ?s Op géva\lg Gofompound. 200 [err]

of the co ion en 20/ wat er/ et hanol
(50/ 40/ 100) adm ni stered da| ly (5 days per week) by gavage to nale
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this study and pthesdikeed bel ow. Data is given as the

10 Lotions are liquid preparations and vary from simple solutions
to aqueous or hydroalcohol preparations containing finely divided
substances. Lotions can contain suspending or dispersing agents, for
example, cellulose derivatives such as ethyl cellulose, methyl
cellulose, and the like; gelatin or gums, which incorporate the active

15 ingredient in a vehicle made up water, alcohol, glycerin and the like.

Gels are semi-solid preparations made by gelling a solution or
suspension of the active ingredient in a carrier vehicle. The vehicles,
which can be hydrous or anhydrous, are gelled using a gelling agent,

20 such as, carboxy polymethylene, and neutralized to a proper gel
consistency with the use of alkalies, such as, sodium hydroxide and
amines, such as polyethylenecocoamine.

As used herein, the term "topical" denotes the use of the active
25 ingredient, incorporated in a suitable pharmaceutical carrier, and
applied at the site of the inflammation for the exertion of local action.
Accordingly, the topical compositions include those pharmaceutical
forms in which the compound is applied externally by direct contact
with the skin. The topical dosage forms comprise gels, creams, lotions,
30 ointments, powders, aerosols and other conventional forms for
applying medication to the skin obtained by admixing a compound of
formula I with known pharmaceutical topical carrier materials. In
addition to application to the skin, the topical compositions of this
invention can also:be employed in the treatment of inflammations of
35 mucous membranes, where such membranes are accessible to topical



35 average areas of 48 sebaceous gl ands per dose.

Table 3 EFFECT OF 4 WEEKS ORAL DOSI NG ON HAMSTER FOR SEBACEQUS
G-AND SI ZE 5 , - 10 - % Change in
Hanst er Ear Dose Sebaceous
G and Si ze Conmpound ' ug/ kg Cross Section

Anal ysi s 10appli¢ation -o6f uncdlcﬁﬂohycfarxpxample,mhe rtapi@ly gomposition can be

ghgl ecal ci f ghifed to the é‘@ﬂgals lining of the mouth %6 ibwe% coolon

-34 15 ? 50. 0 -35
| EXAMPLE 1

(1,38,5Z,7E)-1 -ﬂuoro-3[[(1 ,1-dimethyl-ethyl)dimethylsilyljoxy]-25-
[(trimethylsilyl)oxy]-9,10-secocholesta-5,7,10(19),16-tetraen-23-yne

To a solution? of 217 mg (0.461 mmol) of [3S-(1Z,3a,58]-[2-[3-

10 fluoro-5-[[(1,1-dimethylethyl)dimethylsilyl]Joxy]-2-methylenecyclo-
hexylidiene]ethyl]diphenylphosphine oxide in 6 ml of dry
tetrahydrofuran was added dropwise at -75°C, 0.27 ml (0.43 mmol)
of a 1.6 M solution of n-butyl lithium in hexane. After the mixture
was stirred for 6 minutes, a solution of 120 mg (0.346 mmol) of

15 [1(R¥),3aR*-3a8, 7aa)]-3,3a,5,6,7,7a-hexahydro-1-(1,5-dimethyl-5-
[(trimethylsilyl)oxy]-3-hexynyl)-7a-methyl-4H-indene-4-one in 5 ml
of dry tetrahydrofuran was added dropwise. The mixture was stirred
at -75°C for 1,50 hours and quenched by addition of 1:1 mixture of
1M aqueous potassium sodium tartrate and 2M aqueous potassium

20 bicarbonate. The mixture was extracted with ethyl acetate, and the .
organic phase was washed with brine, dried (Na2504), filtered, and
evaporated to dryriess. The residue was purified by column
chromatography on silica gel using ethyl acetate-hexane (1:15) to give
136 mg (66%) of ('la 38,5Z,7E)-1-fluoro-3[[(1,1-dimethyl-ethyl)-

25 dimethylsilylloxy]-25-[(trimethylsilyl)oxy]-9,10-secocholesta-
5,7,10(19),16-tetraen-23-yne as a glass: IR (CHCI3) 2230, 840 cm-1;
IH NMR (CDCI3) §0.08 (s, 6H), 0.17 (s, 9H), 0.72 (s, 3H), 0.88 (s, SH),
1.13 (d, J = 8 Hz, 3H), 1.44 (s, 6H), 2.51 (m, 1H), 282 (m, 1H), 4.17 (br
s, 1H), 5.11 (s, 1 H), 5.12 (dm, J = 48 Hz, 1 H), 5.37 (s, 2H), 6.10 (d, J =

30 12 Hz, 1 H), 6.34 (d, J = 12 Hz, 1 H) mass spectrum, m/e 578 (M+-HF).

EXAMPLE 2

1a-fluoro_-ZS-hydroxy-l6-ene-23-yne-cholecalciferol
35



The above data denonstrates that the inventive conpound is useful as an
agent in the treatnent of sebaceous gl and di seases such 20 as acne or

sebhorrhei c dermatitis. Oral _dqgsage fornms conprising
I-[err]-fluoro-25-hydroxy- 16-ene- 23- yne-chol ecal ci ferol may be
I ncorporated in capsules, tablets and the like wth pharmaceutically

aﬁcept abl e carrio amobutionof 232 mg (0.220 mmdytofa(lw,éﬂqSZ:,‘HE) 1-fluoro-

t I ted
o eapoul SR IAREAR EeA 6| e Tt TypRyr 5”2*%?#3“&‘%‘3895‘@158%& °
traganth, 2940-secacholestaad h10619),16-tgtragn-23-yne cinci $ '

di cal ci um p{mﬁ% di t inge 3 C 1-pot at o
st arch, aI geni ¢ “acl 5 ﬁn di: ﬁﬁrﬁt 138 thl @%g Igﬁjtm%ﬁgf ggrlr}gh%[e)g%

stearat e5 AABMRRRIVM “5’5 lguéﬂrﬂgydmf%%r mixtuge . wag, s
flavoring agissth teif eﬁﬁuf@plmr 6N hrs.Oidfter- dibition nwmrvesuer,orthehﬁnxwre

Vari ous ot her nat res a coat | S
nodi fy the s%& %5‘? ﬁ‘?ﬁg ?ﬁ‘éﬁd?ﬁ%@& ﬁ?lF o i}ﬁﬂg‘% aW§§ wgg%%tgn%y
be coat ed V\wahers hbtinec dried)(Na2$ Ouot hndAevapOderIOOIdrEnes{i r esidiei n
the active %Qpﬁﬁﬁ‘f'xeflb‘&r Tofuih Shromatography on silica gel using ethyl

10 acetate-hexane (1:1:3) as the effluent to afford 81 mg (89%) of 1a-

fluoro-25-hydroxy-16-ene-23-yne-cholecalciferol as a glass: [“]%0 +
74.7 (C 0.15, MeOH): IR (CHCI3) 3600, 2230, 1649 cm~1: UVpax (EtOH)
242, 267 nm:1H NMR (CDCI3) § 0.72 (s, 3 H), 1.13 (d, J = 8Hz, 3H), 1.48
(s, 6H) 2.63 (m, 1H), 283 (m, 1H), 4.24 (br s, 1H), 5.12 (s, 1H), 5.14

15 (dm, J= 48 Hz, 1 H), 5.38 (s, 1 H), 5.40 (s, 1 H), 6.12 (d, J= 12 Hz, 1 H),
6.41 (d, J= 12 Hz, 1 H); mass spectrtum m/e 392 (M+-HF).

EXAMPLE
Oral Dosage Form Soft Gelatin Capsules A and B

20 :
A mg/capsule

la-fluoro-25-hydroxy-16-ene-

23-yne-cholecalciferol 0.00001-0.010
25 Butylated Hydroxytoluene (BHT) 0.016
Butylated Hydroxyanisole (BHA) 0.016

Myglyol®-812 or Polyethylene Glycol 400 gs 160



- 9- sweet eni ng agent, nethyl and propyl parabens as preservatives, a
dye, and a flavoring such as cherry or orange flavor. Topi ca
dosage forms conprising |[err]-fluoro- 251kydr oxy- 16-ene- 5

23-yne-chol ecal ciferol include: ointnments and creans enconpassi ng
formul ati ons havi ng ol eagi nous, absorbabl e, water-sol uble and

emul si on-tyBe bases such as petrolatum |anolin, polyethygieapsuleol s

and the like. 10 Lotions are liquid preparations and vary from

si npl e sol TEOU: prepe Tons contai ni ng
finely divib@dluoros2gshydrexy-18c¢8fs can contain suspending or dispersing
agents, fora3. n@%@iﬁlb@aldiféidl' ose derivatives suchQa30001¥0.0B0! ul ose,

met hyl nd the like; gelatin or guns, mhlch | porate the
active 135 |%eté§%ﬁﬁ§}? a vehicle nade up water, alcohol, géln and the

li ke. Myglyol@#&lmrar Polyethylenk pGl;pml'a#()ﬂnqs made by gelﬁﬁ) ng a
sol ution or suspension of the active ingredient in a carrier vehicle.

The vehicl es, whi ch can be hydrous or anhydrous, are gelled using a
gel l'ing agent, :



20 such as, carboxy pol ynethyl ene, and neutralized to a proper gel
consistency with the use of alkalies, such as, sodiumhydroxide and

am nes, such as pol yet hyl enecocoam ne. _ 13 e term
"“topical” denotes the use of the active 25 |ngr edi e “‘Eﬁg @i‘lﬁ“ﬂ&\“‘l n a
sui t abl e pharmaceutical carrier, and appl i ed at '
I nfl ammation for the exertion of | ocal Edaims. Accordl ngly, the topical

comrposi tions include those pharnaceutical forms in which the conpound

is applied exterpally direct nt.act ski The topi cal
dosage forns con‘gri se §,°“&P% li%Tfllgﬂgo%r}Hﬁlﬂ‘i QG S’

aer osol s angheldwlciferoknt i onal for ns for appl yi ng nedi cat ilon to the
skin obtai ned by adm xi ng a conpound of formula | with known

pharmacedtical topical carrier materials. In addition to application to
the skin, the toﬂi cal Themsomipounds off claims 1, fori msenas cherapeuticallybactive

enpl oyed in i 3 S
e mmangs bl i PEfcarlytof TR tpmm RETHEBAEL IR TR AN Sdis RS
- 10 - specially acne or seborrhe1c dermatitis.

10 3. A process for the manufacture of the compound of claim 1,
which comprises removing the silyl protecting groups from a
corresponding compound with silyl protected hydroxy groups.

4. A pharmaceutical composition, particularly for treating
15 sebaceous gland diseases, like acne or seborrheic dermatitis,
comprising an effective amount of la-fluoro-25-hydroxy-16-ene-23-

yne-cholecalciferol and a carrier material.

5. The use of the compound of claim 1, for the manufacture
20 of a pharmaceutical composition for the treatment of sebaceous gland
diseases, specially of acne or seborrheic dermatitis. '



application of nedication. .For exanple, the topical conposition can be

applied to the nucous lining of the nouth or “lﬂ;ll

EXAMPLE 1.5 (1 [err],3 [err],5Z 76) 14 :fl umnﬂ l“:l“"”““‘
= di met hyl - ethyl)dlnethyIS|IyI]oxy] 25-

[(trinmethylsilyl)oxy]-9, 10-secochol esta-5,7,10(19), 16-tetraen-23-yne

To a sol ution of6, 2Therrgo otﬁlﬂ nogn positigiiss- 4se5, Andr Proegsses | 3s [IErp@- 10

o e, I N M b8 hg el

tetrahydrof uran was added dropvm se at -75[err]C, 0.27 m (0.43 mmol) of
a l.6 Msolution of n-butyl. [ithiumin hesane. After the m xture was
stirred for 6 mnutes, a solution of 120 ng (0.346 mmol) of 15 [1
(R*),3aR*-3aerr], 7a[err])] -3,3a4,5,6, 7, 7a- hexahydro- 1 -(1,5-di net hyl -

[(trimethylsilyl)oxy]-3-hexynyl)-7a-nethyl-4Hindene-4-one in 5 n of
dry tetrahydrofuran was added dropwi se. The m xture was stirred at
-75[err]C for 1,50 hours and quenched by addition of 1:1 mixture of 1M
aqueous potassium sodiumtartrate and 2M aqueous potassi um 20 bi carbonat e.
The m xture was extracted with ethyl acetate, and the or gani ¢ phase was
washed with brine, dried (NaJerr]SO4), filtered, and evaporated to
dryness. The residue was purified by colum chromat ography on silica
gel using ethyl acetate-hexane (1:15) to give 136 ng (669 of

(I[err],3[err],5Z 7E)-I-fluoro-3[[(1, 1-di nmet hyl -ethyl) -



25 di met hyl silyl] oxy] -25- [(trlrrethyIS|IyI 57
5,7,10(19), 16-tetraen-23-yne as a gl ass: C'FIGLE[%T

10 cm 1
[err]H NVR (CDCl[err]) [err]O 08(5 6I—1) 7 (s,RB 3H), 0.88
(s, 9H), 1.13 (d, J = 8 Hz, 3H), l}(s GH),ZbJ_( 282 (m
1H), 4.17 (br s, 1H), 511(s 1H) 5.12 (dm J = 48 Hz, 1 H), 5.37
(s, 2H, 6.10 (d, J =30 12 Hz, 1 H, 6.34(d,J:12HzAIN4
spectrum me 578 (Mt HF). ‘ EXAMPLE 2
1 [err]-fluoro-25 -hydroxy- 16-ene-23 -yne-chol ecal ciferol 35
To a solution of 132 ng (0.220 mml) of (la,3B,5Z 7E)-I-fluoro- - 3
[(1,1 -dinethyl-ethyl)di nethylsilyl] -[(trinmethylsilyl)oxy] -

9, 10-secgchol esta-5,7,10(19), 16-tetraen-23-yne in 8 m of dry
tetrahydﬁofuran was added 1.38 ml (1.38 nmol) of 1Mtetrabutyl- 5 ammoni um
fluoride in tetrahydrofuran. The m xture was stirred at

This invention is for lo-fluoro-25-hydroxy-16-ene-23-yne-
cholecalciferol, which can be further characterized by the formula:

10

and which is useful as an agent for the treatment of sebaceous gland
diseases such as acne and sebhorreic dermatitis. It can be prepared
i by removing the silyl protecting groups from a corresponding
15 compound with silyl protected hydroxy groups.



roomtenperature for . 1% hrs. After dilution with wat er, the m xt ure was
extracted with ethyl acetate. The @gﬁa
brine, dried (Na2SQ4) and evapor at ryness
purlfled by col um chromat ogr aphy s % |bh“@% sing g U(W 1895
acet at e-hexane (1:1:3) as the effluent to afford| 889y (8994 e~

20 fl uor o- 25- hydr oxy- 16- ene- 23- yne- chol ecal cierol— as a gl ass: [err] +
74.7 (C 0.15, MeOH): IR (CHCl[err]) 3600, 2230, 1649 cnferr]: UV[err]
(EtO—I) 242, 267 nm[err]H NWVR (CDCl[grr]) [err] 0.72 (s, 3 H, 1.13 (d,
_ 8Hz, 3H), 1. 48 (s, 6H) 2.63 (m™TIH), 283 (m 1H), 4.24 (br s, 1H),
512(s 1H), 5.14 15 (d [ 5.40 (s, 1 H),
6.12 (d, J= 12 Hz, 1 H), 'FLUURI‘NA WWIW%&JQR{&”&E&S spectrum m e 392
( M- HF) . EXAMPLE 3 O al
Dosage Form Soft Gelatin Capsul es A and B 20 A

ng/ capsul e 1[err]-fluoro-25-hydroxy-16-ene-- - 23

-yne-chol ecal ci f erol 0. 00001-0. 010 25 Butyl ated

Hydroxytol uene (e invention relates to the compOufid6la-fludtior28-agdroxy-

l;g?;g;(K?PLﬁg|6g;,é&%—xeg-ﬂplecalciferol,lé@hich can O%g furthw glcxgxl'afc%rzlzg{i by

the formula:

and which is useful as an agent for the treatment of sebaceous gland
diseases, such as acne or seborrheic dermatitis.

In still another aspect, the invention relates to pharmaceutical
compositions comprising the compound of formula I and to the use of
this compound for the manufacture of medicaments for the treatment
of the above diseases.

1a-fluoro-25-hydroxy-l6-ene-23-yhe-cholecalciferol can be
prepared by the following reaction Scheme



- 12 4 B" . ng/ capsule 1
‘[err]-fl uoro-25-hydroxy- lp;61gqgtewe2¢8 ﬁ%i%oQ%c | 2 -

0. 00001-0. 010 [err]-Tocopherol

Mygl yol [err]-812 or Pol yet hyl ene G ycol 400 gs
- 13 -

0. 016

FLUORINATED VITAMIN D, DERIVATIVE

ABSTRACT

This invention is for la;fluorOAZS-hydroxy-l6-ene-23-yne-
cholecalciferol, which can be further characterized by the formula:

and which is useful as an agent for the treatment of sebaceous gland
diseases such as acne and sebhorreic dermatitis. It can be prepared
by removing the silyl protecting groups from a corresponding
compound with silyl protected hydroxy groups.



Claims 1. The use of the conpound, 1- * _REPLACEMENT SHEET
[err]-fluoro-25-hydroxy-16-ene-23-yne- chol ecal ci f el eat pgnig e
' i Herrkier, 87 o).

sebaceous gl and di seases, specially acne ,or seborrhelc d

The use of a pharnmaceutical conposition Bor treati SeDACes '
di seases, |ike acne or seborrheic dermatitis, conplfi ﬁﬁw
anount of 1 [ oro 25- hydr oxy- 16- ene- 23 yne-ghol e ' an
carrier material. The Use of €hgmgonpound Hetet - -
manuf act ure of ﬁm conposition for thé trea
gI and d| seases, HWﬂ”mﬂmﬂ]e or seborrheic dernr

14 TH

< SUEET HAS BEEN \

REPLACED

1. The compound, 1Mﬂuoro—25-hydroxy-16—ene-23-yne-choleca1mferol for
use as therapeutically active compound for the treatment of sebaceous gland diseases,

specially acne or seborrheic dermatitis.

2. A pharmaceutical composition for treating sebaceous gland diseases, like
acne or seborrheic dermatitis, comprising an effective amount of 18fluoro-25-hydroxy-
16-ene-23-yne-cholecalciferol and a carrier material.

3. The use of the compound of claim 1, for the manufacture of a
pharmaceutical composition for the treatment of sebaceous gland diseases, specially of

acne or seborrheic dermatitis.

4. The compositions as hereinbefore described with particular reference to

the examples.

g



PF % veceirved or 31292
6. The conpound conpositions, uses and processes as herein- before
described with particular reference’to the exanpl es.

R

13 - REPLACEMENT SHEET

A \l | o 03

Claims

THIS SHEET HAS BEEN
- REPLACE

r— e

1. The yse of the compound, 1 o;-ﬂuoro—25—hydroxy-16-ené—23—yne—
cholecalciferol for the treatment of sebaceous gland diseases, specially acne or
seborrheic dermatitis.

2. The use of a pharmaceutical composition for treating sebaceous gland
diseases, like acne or seborrheic dermatitis, comprising an effective amount of
1 a-fluoro-25-hydroxy-16-ene-23-yne-cholecalciferol and a carrier material.

U 3. The use of the compound of claim 1, for the manufacture of a
pharmaceutical composition for the treatment of sebaceous gland diseases,
specially of acne or seborrheic dermatitis. .



