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(57) ABSTRACT 

This invention discloses (20S)-1ot-hydroxy-2-methylene 
19-nor-bishomopregnacalciferol and pharmaceutical uses 
therefor. This compound exhibits pronounced activity in 
arresting the proliferation of undifferentiated cells and 
inducing their differentiation to the monocyte thus evidenc 
ing use as an anti-cancer agent and for the treatment of skin 
diseases such as psoriasis as Well as skin conditions such as 
Wrinkles, slack skin, dry skin and insuf?cient sebum secre 
tion. This compound also has little, if any, calcemic activity 
and therefore may be used to treat immune disorders in 
humans as Well as renal osteodystrophy. 

1 Claim, 6 Drawing Sheets 

la,25-D|HYDROXYVITAM1N D3 
A.K.A. NATIVE HORMONE 

I. 



US RE41,491 E 
Page 2 

OTHER PUBLICATIONS 

DeLuca, Hector F. et al, Data Accession No. 1081180270 
XP002238138, “Analogs of the Hormonal Form of Vitamin 
D and Their Possible Use in Leukemia”, Progress in Clinical 
and Biological Research (1988), 259 (Nutr., GroWth, Can 
cer), 41455. 
Hareau et al, “Asymmetric Synthesis of lot,25iDihydrox 
yvitamin D34A4Ring Precursor Starting With 
5iTertiButyldimethylsiloxy424CycloheXanone,” Tetrahe 
dron Letters, 41, 2000, pp. 2385*2388. 

Hekutaa, Efu Deruuka et al, Data Accession No. 120: 1 53700 
XP00223813 9, “Cell Differentiationilnducing Agents Con 
taining Seosterols”, JP 05 238937 A, WARF, Japan (Sep. 17, 
1 993). 
Ostrem, Voula K. et al, Data Accession No. 107:191147 
XP002238137, “Induction of Monocytic Differentiation of 
HL460 Cells by 1,254DihydroXyvitamin D Analogs”, Jour 
nal of Biological Chem. (1987), 262(29), 14164471. 

Posner et al, “24Fluoroalkyl AiRing Analogs of 1,254Dihy 
droxyvitamin D3Stereocontrolled Total Synthesis Via 
Intramolecular and Intermolecular DielsiAlder Cycloaddi 
tions, Preliminary Biological Testing”, Journal of Organic 
Chemistry, 1995, vol. 60, No. 14, pp. 461744628. 
Sicinski et al, “New 10., 254HydroXyvitamin D3Compounds 
of High Biological Activity: Synthesis and Biological Evalu 
ation of 24HydroXymethyl,254Methyl, and 24Methylene 
Analogues,” Journal ofMedical Chemistry, 1998, vol. 41, 
No. 23, pp. 466244674. 
Sicinski et al, “New 1w254DihydroXy4194Norvitamin D3 
Compounds of High Biological Activity: Synthesis and Bio 
logical Evaluation of 24HydroXymethyl, 24Methyl, and 
24Methylene Analogues” J. Med. Chem., 41 (1998) pp. 
46624674. 
Posner et al. “24Fluoroalkyl AiRing Analogs of 1,254Dihy 
droxyvitamin D3. Stereocontrolled Total Synthesis via 
Intramolecular and Intermolecular DielsiAlder Cycloaddi 
tions. Preliminary Biological Testing”, J. Org. Chem. 60, 
4617 (1995), pp. 46174626. 



US. Patent Aug. 10, 2010 Sheet 1 of6 US RE41,491 E 

1a, 25-DlHYDROXY—l9—NORV|TAM|N D3 

OH 
la,25-D|HYDROXYVITAMIN D3 

A.K.A. NATIVE HORMONE 
FIG. 1A 

HO OH 

1<1—HYDROXY~2—METHYLENE- H0 
19-NOR-PREGNACALCIFEROL 

A.K.A Z-Mpregna 

(208)-1a-HYDROXY-2-METHYLENE— 
19—NORVB!SHOMOPREGNACALCtFEROL 

FIG 1C ; A.K.A2-MbisP 
| 

HO OH I 

' FIG. 1D 

OH 

la~HYDROXY—2—METHYLEN E—19— 
NOR~HOMOPREGNACALCIFEROL HO A.K.A Z-MP 

I 
FIG. 1E | 

HO OH 



US. Patent Aug. 10, 2010 Sheet 2 of6 US RE41,491 E 

m 

S15E07. 

ZQEEZMQZOQ 1502 
wiem? o u 

~52 | @2525 mztmm?oo 

w .01 

NT 
II comm I Doom | oomw I 0002 

GNHOE! SIWdG 



US. Patent Aug. 10, 2010 Sheet 3 of6 US RE41,491 E 

mQNEQmNJ 0 12m... 

zcC<EzwozQo E302 W w. A? _ _ _ 

ZQQCZHEHEE jmu owhi 

NT 1mm Tom 
NOllVIlNHHHddIO LNHOHHd 

[mi I 03 m .wI 







US. Patent Aug. 10, 2010 Sheet 6 of6 US RE41,491 E 

I 

VEHICLE 1,25(OH)2D3~ 2MP-5000 ZMbISP-SOOO 2Mpregna 
I E 

P\\\\\\\\\\\\\\\\\_ g 

I 

%\\\\\\\\\\\\\\\\ 

I I I I I FIG. 6 



US RE41,491 E 
1 

(20S)-1ot-HYDROXY-2-METHYLENE-19-NOR 
BISHOMOPREGNACALCIFEROL AND ITS 

USES 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions 
made by reissue. 

CROSS-REFEREN CE T 0 RELATED 
APPLICATIONS 

This application claims the benefit under 35 U.S.C. 
§]]9(e) to US. provisional Application No. (50/341,138, 
?led on Dec. 13, 2001. 

BACKGROUND OF THE INVENTION 

This invention relates to vitamin D compounds, and more 
particularly to (20S)-1ot-hydroxy-2-methylene-19-nor 
bishomopregnacalciferol and its pharmaceutical uses. 

The natural hormone, lot,25-dihydroxyvitamin D3 and its 
analog in ergosterol series, i.e. lot,25-dihydroxyvitamin D2 
are known to be highly potent regulators of calcium homeo 
stasis in animals and humans, and their activity in cellular 
differentiation has also been established, Ostrem et al., Proc. 
Natl. Acad. Sci. USA, 84, 2610 (1987). Many structural ana 
logs of these metabolites have been prepared and tested, 
including lot-hydroxyvitamin D3, lot-hydroxyvitamin D2, 
various side chain homologated vitamins and ?uorinated 
analogs. Some of these compounds exhibit an interesting 
separation of activities in cell differentiation and calcium 
regulation. This difference in activity may be useful in the 
treatment of a variety of diseases as renal osteodystrophy, 
vitamin D-resistant rickets, osteoporosis, psoriasis, and cer 
tain malignancies. 

Recently, a new class of vitamin D analogs has been 
discovered, i.e. the so called 19-nor-vitamin D compounds, 
which are characterized by the replacement of the A-ring 
exocyclic methylene group (carbon 19), typical of the vita 
min D system, by two hydrogen atoms. Biological testing of 
such 19-nor-analogs (e.g., 1ot,25-dihydroxy-19-nor-vitamin 
D3) revealed a selective activity pro?le with high potency in 
inducing cellular differentiation, and very low calcium 
mobilizing activity. Thus, these compounds are potentially 
useful as therapeutic agents for the treatment of 
malignancies, or the treatment of various skin disorders. 
Two different methods of synthesis of such 19-nor-vitamin 
D analogs have been described (Perlman et al., Tetrahedron 
Lett. 31, 1823 (1990); Perlman et al., Tetrahedron Lett. 32, 
7663 (1991), and DeLuca et al., US. Pat. No. 5,086,191). 

In US. Pat. No. 4,666,634, 2[3-hydroxy and alkoxy (e.g., 
ED-71) analogs of lot,25-dihydroxyvitamin D3 have been 
described and examined by Chugai group as potential drugs 
for osteoporosis and as antitumor agents. See also Okano et 
al., Biochem. Biophys. Res. Commun. 163, 1444 (1989). 
Other 2-substituted (with hydroxyalkyl, e.g., ED-120, and 
?uoroalkyl groups) A-ring analogs of 10.25 
dihydroxyvitamin D3 have also been prepared and tested 
(Miyamoto et al., Chem. Pharrn. Bull. 41, 1111 (1993); 
Nishii et al., Osteoporosis Int. Suppl. 1, 190 (1993); Posner 
et al., J. Org. Chem. 59, 7855 (1994), and J. Org. Chem. 60, 
4617 (1995)). 

Recently, 2-substituted analogs of lot,25-dihydroxy-19 
nor-vitamin D3 have also been synthesized, i.e. compounds 
substituted at 2-position with hydroxy or alkoxy groups 
(DeLuca et al., US. Pat. No. 5,536,713), with 2-alkyl groups 
(DeLuca et al US. Pat. No. 5,945,410), and with 
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2 
2-alkylidene groups (DeLuca et al US. Pat. No. 5,843,928), 
which exhibit interesting and selective activity pro?les. All 
these studies indicate that binding sites in vitamin D recep 
tors can accommodate different substituents at C-2 in the 
synthesized vitamin D analogs. 

In a continuing effort to explore the 19-nor class of phar 
macologically important vitamin D compounds, an analog 
which is characterized by the presence of a methylene sub 
stituent at the carbon 2 (C-2) has been synthesized and 
tested. Of particular interest is the analog which is character 
ized by a hydroxyl group at carbon 1 and a shortened side 
chain attached to carbon 20, i.e. (20S)-1ot-hydroxy-2 
methylene-19-nor-bishomopregnacalciferol. This vitamin D 
analog seemed an interesting target because the relatively 
small methylene group at C-2 should not interfere with bind 
ing to the vitamin D receptor. Moreover, molecular mechan 
ics studies performed on the model 1ot-hydroxy-2 
methylene-19-nor-vitamins indicate that such molecular 
modi?cation does not change substantially the conformation 
of the cyclohexanediol ring A. However, introduction of the 
2-methylene group into 19-nor-vitamin D carbon skeleton 
changes the character of its 1(X- and 3B- A-ring hydroxyls. 
They are both now in the allylic positions, similarly, as 
lot-hydroxyl group (crucial for biological activity) in the 
molecule of the natural hormone, l(X,25-(OH)2D3. 

SUMMARY OF THE INVENTION 

The present invention is directed toward (20S)-1ot 
hydroxy-2 -methylene-19-nor-bishomopregnacalciferol, its 
biological activity, and various pharmaceutical uses for this 
compound. 

Structurally this 19-nor analog is characterized by the 
general formula I shown below: 

The above compound exhibits a desired, and highly 
advantageous, pattern of biological activity. This compound 
is characterized by relatively high binding to vitamin D 
receptors, but very low intestinal calcium transport activity, 
as compared to that of lot,25-dihydroxyvitamin D3, and has 
very low ability to mobilize calcium from bone, as compared 
to lot,25-dihydroxyvitamin D3. Hence, this compound can 
be characterized as having little, if any, calcemic activity. 
Thus, it may be useful as a therapy for suppression of sec 
ondary hyperparathyroidism of renal osteodystrophy. 
The compound of the invention has also been discovered 

to be especially suited for treatment and prophylaxis of 
human disorders which are characterized by an imbalance in 
the immune system, eg in autoimmune diseases, including 
multiple sclerosis, lupis, diabetes mellitus, host versus graft 
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reaction, and rejection of organ transplants; and additionally 
for the treatment of in?ammatory diseases, such as rheuma 
toid arthritis, asthma, and in?ammatory boWel diseases such 
as celiac disease and croans disease, as Well as the improve 
ment of bone fracture healing and improved bone grafts. 
Acne, alopecia and hypertension are other conditions Which 
may be treated With the compound of the invention. 

The above compound is also characterized by relatively 
high cell differentiation activity. Thus, this compound also 
provides a therapeutic agent for the treatment of psoriasis, or 
as an anti-cancer agent, especially against leukemia, colon 
cancer, breast cancer and prostate cancer. In addition, due to 
its relatively high cell differentiation activity, this compound 
provides a therapeutic agent for the treatment of various skin 
conditions including Wrinkles, lack of adequate dermal 
hydration, i.e. dry skin, lack of adequate skin ?rmness, i.e. 
slack skin, and insuf?cient sebum secretion. Use of this 
compound thus not only results in moisturizing of skin but 
also improves the barrier function of skin. 

The compound may be present in a composition to treat 
the above-noted diseases and disorders in an amount from 
about 0.01 ug/gm to about 100 ug/gm of the composition, 
and may be administered topically, transdermally, orally or 
parenterally in dosages of from about 0.01 ug/day to about 
100 ug/day. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGS. lAilE illustrate the structures of the compounds 
described and tested herein, namely, lot,25-dihydroxy-19 
nor-vitamin D3, hereinafter 1,25(OH)219-nor-D3 (FIG. 1A); 
the native hormone lot,25-dihydroxyvitamin D3, hereinafter 
1,25(OH)2D3 (FIG. 1B); 10t-hydroXy-2-methylene-19-nor 
pregnacalciferol, hereinafter 2-Mpregna (FIG. 1C); (20S) 
10t-hydroxy-2-methylene-19-nor-bishomopregnacalciferol, 
hereinafter 2-MbisP (FIG. 1D); and 10t-hydroXy-2 
methylene-19-nor-homopregnacalciferol, hereinafter 2-MP 
(FIG. 1E); 

FIG. 2 is a graph illustrating the relative activity of 1,25 
(OH)2 19-nor-D3, 2-Mpregna, 2-MbisP, 2-MP and 1,25(OH) 
2D3 to compete for binding With [3H]-1,25-(OH)2-D3 to the 
full-length recombinant rat vitamin D receptor; 

FIG. 3 is a graph illustrating the percent HL-60 cell differ 
entiation as a function of the concentration of 1,25(OH)2 
19-nor-D3, 2-Mpregna, 2-MbisP, 2-MP and 1,25(OH)2 D3; 

FIGS. 4Ai4C are bar graphs illustrating the bone calcium 
mobilization activity of 1,25(OH)2D3 and 1,25(OH)2 
19-nor-D3 as compared to 2-MbisP (FIG. 4A), 2-Mpregna 
(FIG. 4B), and 2-MP (FIG. 4C); 

FIGS. 5Ai5C are bar graphs illustrating the intestinal cal 
cium transport activity of 1,25(OH)2D3 and 1,25(OH)2 
19-nor-D3 as compared to 2-MbisP (FIG. 4A), 2-Mpregna 
(FIG. 4B), and 2-MP (FIG. 4C); and 

FIG. 6 is a bar graph illustrating blood serum calcium 
levels in female rats after treatment With chronic doses of 
1,25(OH)2D3 and 1,25(OH)2 19-nor-D3 as compared to 
2-MbisP (FIG. 6A), 2-Mpregna (FIG. 6B), and 2-MP (FIG. 
6C). 

DETAILED DESCRIPTION OF THE INVENTION 

(20S) - 1 ot-hydroxy-2-methylene- 1 9 -nor 
bishomopregnacalciferol (referred to herein as 2-MbisP) 
Was synthesized and tested. Structurally, this 19-nor analog 
is characterized by the general formula I previously illus 
trated herein. 

The preparation of (20S)-10t-hydroxy-2-methylene-19 
nor-bishomopregnacalciferol having the basic structure I can 
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4 
be accomplished by a common general method, i.e. the con 
densation of a bicyclic Windaus-Grundmann type ketone II 
With the allylic phosphine oxide III to the corresponding 
2-methylene-19-nor-vitamin D analog IV folloWed by 
deprotection at C-1 and C-3 in the latter compound: 

In the structures II, III, and IV groups Y1 and Y2 are 
hydroXy-protecting groups, it being also understood that any 
functionalities that might be sensitive, or that interfere With 
the condensation reaction, be suitably protected as is Well 
knoWn in the art. The process shoWn above represents an 
application of the convergent synthesis concept, Which has 
been applied effectively for the preparation of vitamin D 
compounds [eg Lythgoe et al., J. Chem. Soc. Perkin Trans. 
I, 590 (1978); Lythgoe, Chem. Soc. Rev. 9, 449 (1983); Toh 
et al., J. Org. Chem. 48, 1414 (1983); Baggiolini et al., J. 
Org. Chem. 51, 3098 (1986); Sardina et al., J. Org. Chem. 
51, 1264 (1986); J. Org. Chem. 51, 1269 (1986); DeLuca et 
al., US. Pat. No. 5,086,191; DeLuca et al., US. Pat. No. 
5,536,713]. 

Hydrindanones of the general structure II are knoWn, or 
can be prepared by knoWn methods. 

For the preparation of the required phosphine oxides of 
general structure III, a synthetic route has been developed 
starting from a methyl quinicate derivative Which is easily 
obtained from commercial (1R,3R,4S,5R)-(—)-quinic acid as 
described by Perlman et al., Tetrahedron Lett. 32, 7663 
(1991) and DeLuca et al., US. Pat. No. 5,086,191. 
The overall process of the synthesis of compound I is 

illustrated and described more completely in US. Pat. No. 
5,843,928 entitled “2-Alkylidene-19-Nor-Vitamin D Com 
pounds” the speci?cation of Which is speci?cally incorpo 
rated herein by reference. 
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Biological Activity of (20S)-10t-Hydroxy-2 
Methylene-19-Nor-Bishomopregnacalciferol 

The introduction of a methylene group to the 2-position of 
lot-hydroxy-l9-nor-pregnacalciferol had little or no effect 
on binding to the porcine intestinal vitamin D receptor, as 
compared to lot,25-dihydroxyvitamin D3. This compound 
bound equally Well to the porcine receptor as compared to 
the standard 1,25-(OH)2D3 (FIG. 2). It might be expected 
from these results that this compound Would have equivalent 
biological activity. Surprisingly, hoWever, the 2-methylene 
substitution in 2-MbisP produced a highly selective analog 
With unique biological activity. 

FIG. 4B shoWs that 2-MbisP has very little activity as 
compared to that of 1,25-dihydroxyvitamin D3 (1,25(OH)2 
D3), the natural hormone, in stimulating intestinal calcium 
transport. 

FIG. 5B demonstrates that 2-MbisP has very little bone 
calcium mobilization activity, as compared to 1,25(OH)2D3. 

FIGS. 4B and 5B thus illustrate that 2-MbisP may be 
characterized as having little, if any, calcemic activity. 

FIG. 3 illustrates that 2-MbisP is almost as potent as 1,25 
(OH)2D3 on HL-60 differentiation, making it an excellent 
candidate for the treatment of psoriasis and cancer, espe 
cially against leukemia, colon cancer, breast cancer and 
prostate cancer. In addition, due to its relatively high cell 
differentiation activity, this compound provides a therapeu 
tic agent for the treatment of various skin conditions includ 
ing Wrinkles, lack of adequate dermal hydration, i.e. dry 
skin, lack of adequate skin ?rmness, i.e. slack skin, and 
insuf?cient sebum secretion. Use of this compound thus not 
only results in moisturizing of skin but also improves the 
barrier function of skin. 

FIG. 6 shoWs an analysis of serum calcium in rats after 
administration of chronic doses of 2-MbisP. These data pro 
vide further support for the data in FIGS. 4B and 5B that 
2-MbisP has very little calcemic activity and thus a relatively 
loW risk of producing hypercalcemia at recommended doses. 

The battery of in vitro and in vivo assays described in 
Sicinski et al (J. Med. Chem. 41, 4662*4674, 1998) Were 
used to compare the biological activities of the compounds, 
2-Mpregna, 2-MbisP and 2-MP, With 1,25(OH)2 19-nor-D3, 
and 1,25(OH)2D3, the native vitamin D hormone. 

The differentiation of HL-60 promyelocytic into mono 
cytes Was determined as described by Ostrem et al (J. Biol. 
Chem. 262, 14164A14171, 1987). 

Interpretation of Data 

VDR binding and HL60 cell differentiation. 2-MbisP, 
2-Mpregna and 2-MP are nearly equivalent (Ki=0.3, 0.6 and 
0.3 nM for 2-Mpregna, 2-MbisP and 2-MP, respectively) in 
their ability to compete With [3H]-1,25(OH)2D3 for binding 
to the full-length recombinant rat vitamin D receptor (FIG. 
2). Furthermore, the competition binding activity of these 
three compounds is similar to that of 1,25(OH)2 19-nor-D3 
(Ki=0.2 nM), as Well as the native hormone, 1,25(OH)2D3 
(Ki=0.1 nM). There is little difference betWeen any of these 
?ve compounds in their ability (e?icacy or potency) to pro 
mote HL60 differentiation With the possible exception of 
2-Mpregna (EC5O=17 nM), Which is slightly less potent than 
2-MbisP (EC5O=7 nM), 2-MP (EC5O=6 nM), 1,25(OH)2 
19-nor-D3 (EC5O=4 nM) and 1,25(OH)2D3 (EC5O=5 nM) 
(See FIG. 3). This result suggests that 2-MbisP Will be very 
effective in psoriasis because it has direct cellular activity in 
causing cell differentiation and in suppressing cell groWth. It 
also indicates that it Will have signi?cant activity as an anti 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

6 
cancer agent, especially against leukemia, colon cancer, 
breast cancer and prostate cancer, as Well as against skin 
conditions such as dry skin (lack of dermal hydration), 
undue skin slackness (insu?icient skin ?rmness), insuf?cient 
sebum secretion and Wrinkles. 

Calcium mobilization from bone and intestinal calcium 
absorption in vitamin D-de?cient animals. Using vitamin 
D-de?cient rats on a loW calcium diet (0.02%), the activities 
of these compounds in intestine and bone Were tested. As 
expected, the native hormone (1,25(OH)2D3) increased 
serum calcium levels at all dosages (FIG. 4). FIG. 4 also 
shoWs that 2-MbisP, 2-Mpregna and 2-MP have little, if any, 
activity in mobilizing calcium from bone. Administration of 
2-MbisP, 2-Mpregna, 2-MP or 1,25(OH)2 19-nor-D3 at 260 
pmol/day for 7 days did not result in mobilization of bone 
calcium, and increasing the amount of 2-MbisP, 2-Mpregna 
and 2-MP to 1300 pmol/day (5-fold) Was Without effect. 
Similar ?ndings Were obtained With 1,25(OH)2 19-nor-D3. 

Intestinal calcium transport Was evaluated in the same 
groups of animals using the everted gut sac method (FIG. 5). 
These results shoW that 2-MbisP and 2-Mpregna do not pro 
mote intestinal calcium transport When administered at 
either 260 or 1300 pmol/day, Whereas 1,25(OH)2D3 pro 
motes a signi?cant increase at the 260 pmol/day dose. In 
contrast to 2-MbisP and 2-Mpregna, 2-MP shoWed calcium 
transport activity equivalent to 1,25(OH)2D3 at this and the 
5-fold higher concentration but higher doses actually 
decreased this activity. As shoWn in FIG. 4, 1,25(OH)2 
19-nor-D3, like the 2-MbisP and 2-Mpregna derivatives, is 
devoid of intestinal calcium transport activity. 
Serum calcium response in vitamin D-suf?cient animals 

on a normal calcium diet. The desirability of 2-MbisP, 
2-Mpregna and 2-MP is exempli?ed by their inability to 
produce hypercalcemia in normal animals compared to 1,25 
(OH)2 19-nor-D3, and 1,25(OH)2D3. In the experiment 
shoWn in FIG. 6, normal, female rats Were given 2500 pmol/ 
day for 7 days of 1,25(OH)2D3, or 5000 pmol/day of 
2-MbisP, 2-Mpregna, 2-MP or 1,25(OH)2 19-nor-D3. The 
doses Were administered to tWo separate groups of animals 
by either the oral or intraperitoneal route, and serum calcium 
levels Were assessed 4 hours after the last dose. Animals 
receiving 1,25(OH)2D3 by either route exhibited 
hypercalcemia, some severe enough to require euthanasia. 
LikeWise, 1,25(OH)2 19-nor-D3 produced frank hypercalce 
mia. In contrast, no increase in serum calcium Was seen in 
any of the animals receiving the compounds, 2-MP, 2-MbisP 
or 2-Mpregna. 

These results illustrate that 2-MbisP is an excellent candi 
date for numerous human therapies and that it may be useful 
in a number of circumstances such as autoimmune diseases, 
cancer, and psoriasis. 2-MbisP is an excellent candidate for 
treating psoriasis because: (1) it has signi?cant VDR binding 
and cellular differentiation activity; (2) it is devoid of hyper 
calcemic liability unlike 1,25(OH)2 19-nor-D3 and 1,25(OH) 
2D3; and (3) it is easily synthesized. Since 2-MbisP has sig 
ni?cant binding activity to the vitamin D receptor, but has 
little ability to raise blood serum calcium, it may also be 
useful for the treatment of renal osteodystrophy. 

For treatment purposes, the compound of this invention 
de?ned by formula I may be formulated for pharmaceutical 
applications as a solution in innocuous solvents, or as an 
emulsion, suspension or dispersion in suitable solvents or 
carriers, or as pills, tablets or capsules, together With solid 
carriers, according to conventional methods knoWn in the 
art. Any such formulations may also contain other 
phar'maceutically-acceptable and non-toxic excipients such 
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as stabilizers, anti-oxidants, binders, coloring agents or 
emulsifying or taste-modifying agents. 
The compound may be administered orally, topically, 

parenterally or transdermally. The compound is advanta 
geously administered by injection or by intravenous infusion 
or suitable sterile solutions, or in the form of liquid or solid 
doses via the alimentary canal, or in the form of creams, 
ointments, patches, or similar vehicles suitable for transder 
mal applications. Doses of from 0.01 pg to 100 pg per day of 
the compounds are appropriate for treatment purposes, such 
doses being adjusted according to the disease to be treated, 
its severity and the response of the subject as is Well under 
stood in the art. Since the compound exhibits speci?city of 
action, each may be suitably administered alone, or together 
With graded doses of another active vitamin D compoundi 
e.g. lot-hydroxyvitamin D2 or D3, or 10.,25 
dihydroxyvitamin D3iin situations Where different degrees 
of bone mineral mobiliZation and calcium transport stimula 
tion is found to be advantageous. 

Compositions for use in the above-mentioned treatments 
comprise an effective amount of the (20S)-l0t-hydroxy-2 
methylene-l9-nor-bishomopregnacalciferol as de?ned by 
the above formula I as the active ingredient, and a suitable 
carrier. An effective amount of such compound for use in 
accordance With this invention is from about 0.01 pg to 
about 100 pg per gm of composition, and may be adminis 
tered topically, transdermally, orally or parenterally in dos 
ages of from about 0.01 pg/day to about 100 pg/day. 

The compound may be formulated as creams, lotions, 
ointments, topical patches, pills, capsules or tablets, or in 
liquid form as solutions, emulsions, dispersions, or suspen 
sions in pharmaceutically innocuous and acceptable solvent 
or oils, and such preparations may contain in addition other 
pharmaceutically innocuous or bene?cial components, such 
as stabiliZers, antioxidants, emulsi?ers, coloring agents, 
binders or taste-modifying agents. 
The compound is advantageously administered in 

amounts su?icient to effect the differentiation of promyelo 
cytes to normal macrophages. Dosages as described above 
are suitable, it being understood that the amounts given are 
to be adjusted in accordance With the severity of the disease, 
and the condition and response of the subject as is Well 
understood in the art. 

The formulations of the present invention comprise an 
active ingredient in association With a pharmaceutically 
acceptable carrier therefore and optionally other therapeutic 
ingredients. The carrier must be “acceptable” in the sense of 
being compatible With the other ingredients of the formula 
tions and not deleterious to the recipient thereof. 

Formulations of the present invention suitable for oral 
administration may be in the form of discrete units as 
capsules, sachets, tablets or loZenges, each containing a pre 
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8 
determined amount of the active ingredient; in the form of a 
poWder or granules; in the form of a solution or a suspension 
in an aqueous liquid or non-aqueous liquid; or in the form of 
an oil-in-Water emulsion or a Water-in-oil emulsion. 

Formulations for rectal administration may be in the form 
of a suppository incorporating the active ingredient and car 
rier such as cocoa butter, or in the form of an enema. 

Formulations suitable for parenteral administration con 
veniently comprise a sterile oily or aqueous preparation of 
the active ingredient Which is preferably isotonic With the 
blood of the recipient. 

Formulations suitable for topical administration include 
liquid or semi-liquid preparations such as liniments, lotions, 
applicants, oil-in-Water or Water-in-oil emulsions such as 
creams, ointments or pastes; or solutions or suspensions 
such as drops; or as sprays. 

For asthma treatment, inhalation of poWder, self 
propelling or spray formulations, dispensed With a spray 
can, a nebuliZer or an atomiZer can be used. The 

formulations, When dispensed, preferably have a particle 
siZe in the range of 10 to 100p. 
The formulations may conveniently be presented in dos 

age unit form and may be prepared by any of the methods 
Well knoWn in the art of pharmacy. By the term “dosage 
unit” is meant a unitary, i.e. a single dose Which is capable of 
being administered to a patient as a physically and chemi 
cally stable unit dose comprising either the active ingredient 
as such or a mixture of it With solid or liquid pharmaceutical 
diluents or carriers. 
We claim: 
1. (20S)-lot-hydroxy-Z-methylene-l9-nor 

bishomopregnacalciferol having the formula: 


