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Two synthetic routes to 3-deoxy-la-hydroxyvitamin DB, an analog of la,25 
dihydroxyvitamin DB, are described. One involved the six-step conversion of 
la,2a-epoxy-6,6-ethylenedioxy-5a-cholestan-3 - one to la - acetoxycholest - 5 - ene, 
whereas, in the second, the same intermediate was prepared from la-hydroxy- 
cholesterol. Conversion of the d5-sterol to the required 5,7-diene was accomplished 
most efficiently via 7-keto and 7-tosylhydrazone intermediates. Bioassay of 3-deoxy- 
la-hydroxyvitamin Da in the rat establishes that the analog can fulfill all common 
vitamin D functions including stimulation of intestinal calcium transport, mobil- 
ization of calcium and phosphate from bone, stimulation of growth, and calcification 
of bone. Direct comparison indicates the compound to have l/20 to l/50 of the 
activity of la-hydroxyvitamin Da, but it acts with a time course indistinguishable 
from the latter. 

It is well established that the biological activity of vitamin D, is due to metabolic 
conversion to lor,25dihydroxyvitamin D, [lcr,25-(OH)zDs, 11,” a hormone responsible 
for inducing intestinal calcium transport, bone calcium mobilization, and intestinal 
phosphate transport (1). Vitamin D, is hydroxylated at C-25 (primarily in the liver) to 
produce 25-hydroxyvitamin D, (25-OH-D,,2), which is subsequently converted to 
la,25-(OH),D, by a kidney mitochondrial enzyme as a response to hypocalcemia or 
hypophosphatemia. This two-step transformation naturally raises the question of the 
relative functional significance of the various hydroxy groups in la,25-(OH),D,. 

Comparative biological activity data on vitamin D, metabolites and several struc- 
tural analogs have established that the la- and 25-hydroxyl groups fulfill important 
haptophoric functions. Thus, 25-OH-D, administered in physiologic amounts is 
inactive in vivo when 1 a-hydroxylation is prevented by nephrectomy, and the compound 
is capable of inducing calcium transport in isolated, vascularly perfused rat intestine 
(2, 3), of stimulating release of calcium from fetal rat bone in organ culture (4), and 
of effective competition with la,25-(OH),D, for intestinal receptor sites (5-7) only 
at concentrations two to three orders of magnitude higher than those required for 
1 a,25-(OH)zD,. Similarly, the 25-deoxy analog, 1 a-hydroxyvitamin D, (1 a-OH-D,, 3) 
is about 1000 times less active than la,25-(OH),D, in the in vitro bone resorption 
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system (8) and the intestinal receptor assay (5-7), and the pronounced in vivo potency 
of the substance [approximately that of l&,25-(OH),D, (9, IO)] is now known to 
be a consequence of its rapid metabolism in rats and chicks to 1 a,25(OH),D, (II, 12). 

To assess the functional significance of the 3B-hydroxyl group, we prepared 3-deoxy- 
1 a-hydroxyvitamin D, (3-deoxy-la-OH-D,, 4). The present paper describes synthetic 
details of our work and provides an extension of the preliminary biological data 
communicated earlier (13). In the interim, preliminary reports of a preparation of 4, 
and its bioassay in the chick gut calcium transport system (14), and details of the 
synthesis of the corresponding provitamin (ZS),have appeared. 

H 0““‘ 

1: R = OH, la,zS-COH),D, 3: R = OH, Ir-OH-D, 

2: R = H, 25-OH-D, 4: R = H, 3-deoxy-lz-OH-D, 

EXPERIMENTAL 

Materials and Methods 

Mass spectra were obtained on an AEI Model MS-902 mass spectrometer at 70 eV 
using a direct probe for introduction of samples (source temperature, 100-l 50°C above 
ambient); high resolution mass spectra were measured on the same instrument coupled 
to an AEI Model DS-50 data system and using perfluorokerosene as an internal mass 
standard. Ultraviolet absorption spectra were recorded on a Beckman Model 25 
instrument; nuclear magnetic resonance spectra were taken on either a Bruker 90 MHz, 
a Varian T-60, or a Bruker 270 MHz spectrometer using CDCl, as solvent and tetra- 
methylsilane as internal standard; infrared absorption spectra were obtained with a 
Perkin-Elmer Model 567 instrument; optical rotations were measured on a Perkin- 
Elmer Model 141 polarimeter with a Brinkmann Instruments Model K-2/R temperature 
controller. Gas-liquid chromatography was carried out on an F and M Model 402 
chromatograph equipped with a glass column (1. I m x 3 mm) packed with 3 % SE-30 on 
100-120 mesh Gas Chrom Q, operated isothermally at 240°C at a He tlow rate of 80 
ml/min. For thin layer chromatography, air-dried silica gel G plates (0.25 mm thick) 
were used. Silica gel (Davison Chemical, grade 923,100-200 mesh) was used for column 
chromatography. High-pressure liquid chromatography was performed on a DuPont 
Model 830 liquid chromatograph with a Waters Model U6K injector; two Zorbax-SIL 
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(DuPont, 25 cm x 2.1 mm) columns were used in series. Commercial Skellysolve B was 
distilled and the fraction boiling at 6769°C was used. Pyridine and benzene were 
distilled before use and dried over molecular sieves. Other solvents were reagent grade 
and used as such. Melting points were measured on a Thomas Hoover apparatus and 
are uncorrected. Elemental analyses were performed by Micro-Tech Laboratories, 
Skokie, Illinois. 

Synthesis qf 3-Deoxy-la-Hydroxyvitamin D3 (4) 

6,6-Ethylenedioxy-.5a-cholest-2-en-la-01 (6). A solution of 2.0 g of epoxide 53 
[mp 98.5-1OOC; nmr (CDCl,) 6 3.9 (m, 4H), 3.46 (d, lH, J=4.2 Hz), 3.2 (d, lH, 
J= 4.2 Hz); mass spectrum m/e (relative intensity) 458 (M+, 30) 291 (186), 99 (100); 
Anal. Calcd for C29H4604: C, 75.94; H, 10.11. Found: C, 75.71; H, 10,271 in 15 ml of 
hydrazine hydrate was refluxed for 15 min, diluted with 50 ml of H,O, and extracted 
three times with ether. The ether layer was washed with 20 ml of HzO, dried over 
Na,SO,, and evaporated. The residue was applied to a silicic acid column (180 g) in 
Skellysolve B. Elution with mixtures of ethyl acetate/Skellysolve B (200 ml of 2% 
ethyl acetate in Skellysolve B, followed by 200 ml of 5%, 300 ml of IO%, 200 ml of 
15 %, 600 ml of 20 %, and finally 200 ml of 30 % ethyl acetate in Skellysolve B) gave (in 
the 20 % ethyl acetate eluant) 720 mg (35 %) of the oily la-hydroxy compound 6 which 
was homogeneous on tic. After several weeks at -4°C this oily compound solidified: 
mp 84-90°C; nmr, 6 5.85 (m, 2H, C-2,3), 3.93 (m, 4H, ketal), 3.66 (m, lH, C-l); mass 
spectrum m/e (relative intensity) 444 (M+, 66), 375 (95), 291 (100). 

6,6-Ethylenedioxy-5a-cholestan-la-01 (7). A solution of 720 mg of allylic alcohol 6 
in 60 ml of cyclohexane was hydrogenated under 1 atm of Hz at room temperature for 
4 hr, using 700 mg of 5 % PdjC as catalyst. The solution was then filtered, the filtrate 
was evaporated to dryness, and the residue was recrystallized from Skellysolve B to 
give 660 mg (92% yield) of 7: mp 96-98°C; nmr, 6 3.93 (m, 4H, ketal), 3.65 (m, lH, 
C-l) ; ir (CHCI,) 3480 (OH), 1205-1400 cm-’ (four bands, ketal) ; mass spectrum, 
m/e (relative intensity) 446 (M+, 39), 291 (100). Anal. Calcd for CzsH,oO,: C, 77.94; 
H, 11.28. Found: C, 78.07; H, 11.54. 

la-Hydroxy-5a-cholestan-6-one (8). Keta17 (660 mg) was dissolved in 8 ml of MeOH 
and 10 ml of 95 ‘A EtOH containing 40 mg ofp-toluene sulfonic acid monohydrate was 
added. This solution was stirred at room temperature for 16 hr. A 5% NaHC03 
solution was then added and after extraction with ether, drying (Na,SO,), and evapora- 
tion of the solvent, the residue was recrystallized from methanol/ether to give colorless 
crystals of 8: mp 181-183°C (quantitative yield); nmr, 6 3.75 (m, I H, C-l); ir (CHCI,) 
3480 (OH), 1700 cm-’ (ketone); mass spectrum, m/e (relative intensity) 402 (M+, 83), 
384 (86), 369 (20), 367 (23), 331 (49), 289 (43), 271 (23), 247 (23), 229 (60), 

la-Acetoxy-.5a-choltun-6-one (9). Alcohol 8 was acetylated in 12 ml of Ac,O and 
2 ml of pyridine at 50°C for 36 hr. After addition of 25 ml of H,O, the product was 
extracted into ether. Drying (Na,SOJ and evaporation of the ether gave, after re- 
crystallization of the residue from hot methanol, 400 mg of white crystals (9): mp 
104-105°C; nmr (CDCl,) 6 4.98 (m, lH, C-l), 2.13 (s, 3H, acetate); ir (CHCl,) 1710 
(ketone), 1730 cm-l (acetate); mass spectrum, m/e (relative intensity) 444 (M+, 49), 

3 An intermediate available from our earlier synthesis of la-OH-D3 (see Refs. 9 and 16). 
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384 (84), 366 (48), 229 (26). Anal. Calcd for C29H4803: C, 78.33; H, 10.88. Found: 
C, 77.56; H, 11.04. 

Za-Acetoxy-5a-cholestun-d/3-ol(l0). To a solution of 300 mg of compound 9 in 20 ml 
of isopropanol, 64 mg of NaBH,, dissolved in 5 ml of isopropanol, was added. After 
stirring at room temperature for 16 hr, 20 ml of H,O containing 1 drop of 3 % H2S04 
was added. Extraction with ether, drying (Na,SO,), and evaporation of the combined 
ether layers gave a residue which was chromatographed on silicic acid (15 g). Elution 
with 20 % ethyl acetate in Skellysolve B yielded 260 mg (86 %) of pure 6/?-alcohol 10. 
Crystallization from MeOH gave white needles: mp 127-128°C; nmr (CDCl,) S 4.75 
(m, lH, C-l); 3.86 (m, lH, C-6), 2.06 (s, 3H, acetate); ir (CHCl,) 3480 (alcohol), 
1725 cm-’ (acetate); mass spectrum m/e (relative intensity) 446 (M+, 1.2), 428 (13), 
386 (39), 368 (lOO), 255 (25), 231 (23), 228 (52), 213 (45). 

la-Acetoxycholest-5-ene (11). To an ice-cold pyridine solution (0.5 ml) of 255 mg of 
hydroxy compound 10,0.8 ml of POCl, was added dropwise. The solution was then 
kept at room temperature for 5.5 hr. After addition of ice water, the solution was 
extracted with ether and the combined ether fractions were dried over Na,SO, and 
evaporated. The residue was applied to a 10-g silicic acid column in Skellysolve B. 
Elution with 60 ml of Skellysolve B and then 10 % ethyl acetate in Skellysolve B gave, 
in fraction 10-12 (S-ml fractions), the lcx-acetoxy compound 11 (yield, 230 mg, 94 %). 
Crystallization from ethanol produced white crystals of mp 6566°C; [a]2p - 17” 
(c 2.2, CHCl,); nmr, 6 5.45 (m, lH, C-6), 4.98 (m, lH, C-l), 2.05 (s, 3H, acetate); 
ir (CHCl,) 1725 cm-l (acetate); mass spectrum m/e (relative intensity) 428 (M+), 368 
(loo), 255 (39), 247 (34), 219 (24), 213 (28). Anal. Calcd for C,,H,,O,: C, 81.25; 
H, 11.29. Found: C, 81.42; H, 11.38. 

Ia-Acetoxy-5,7-cholestadiene (12). Derivative 11 (150 mg), dissolved in 2 ml of 
Skellysolve B and 2 ml of benzene, was treated with 75 mg of N,N’-dibromo-5,5- 
dimethylhydantoin. The solution was kept at 70°C for 10 min and then cooled (ice bath, 
5 min), filtered, and evaporated and the residue was taken up in xylene (2 ml) and 
added dropwise to a preheated solution of 0.25 ml of trimethyl phosphite in 1 ml of 
xylene at 135°C. After 1.75 hr at 135°C the solvent was evaporated under reduced 
pressure and the products were separated on a column of Alumina (10 g). Elution with 
5 % ether in Skellysolve B furnished 9.3 mg (6.2 % yield) of the 7-dehydrocholesterol 
derivative 12: uv (ethanol) I,,, 295,283,273 nm; mass spectrum m/e (relative intensity) 
426 (AI+, 12), 366 (loo), 351 (23), 253 (24), 226 (26), 211 (61), 199 (44). 

la-Acetoxycholesteryl acetate (14). A solution of 2.42 g of la-hydroxycholesterol 
(13) (see Footnote 3) [nmr (CDCl,) 6 5.60 (m, 1 H, C-6), 4.04 (t of t, J1 = 11, Jz = 5.5 
Hz. lH, C-3) 3.84(dofd, J1 = Jz = 3 Hz, lH, C-l) 1.03 (s, 3H, C-19), 0.94(d, J= 6 Hz, 
3H, C-21), 0.87 (d, J= 6 Hz, 6H, C-26, 27), 0.69 (s, 3H, C-18); mass spectrum m/e 
(relative intensity) 402 (M+, 54), 387 (20), 384 (loo), 366 (49), 351 (15), 289 (13), 271 
(26), 253 (19); homogeneous on tic (Rf = 0.05,20% ethyl acetate in Skellysolve B)] in 
14 ml each of pyridine and acetic anhydride was heated at 70°C for 5 hr. Solvents were 
removed under vacuum at 75°C and the oil was taken up in diethyl ether, washed 
twice with 2 % aqueous HCl, once with saturated NaCl, and dried (Na,SO,). Evapora- 
tion of solvent produced an oil which solidified after several days at 0°C to provide 
2.90 g (99 %) of lee-acetoxycholesteryl acetate (14): mp 91.5-93°C; ir (Ccl,) 1738 and 
1240 cm-l (acetate); nmr (CDC&) 6 5.53 (m, lH, C-6), 5.05 (d of d, J1 = Jz = 2.6 Hz, 
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1 H, C-l), 4.90 (m, lH, C-3), 2.05 (s, 3H, acetate), 2.02 (s, 3H, acetate), 1.08 (s, 3H, 
C-19), 0.90 (d, J= 5.6 Hz, 3H, C-21), 0.86 (d, J= 6.1 Hz, 6H, C-26, 27), 0.67 (s, 3H, 
C-18); mass spectrum, m/e (relative intensity) 486 (M+, 0.1) 366 (92), 351 (17), 253 (9), 
118 (100); homogeneous on glc and tic (R, = 0.70,20 % ethyl acetate in Skellysolve B); 
Anal. Calcd for C,,H,,O,: C, 76.50; H, 10.36. Found: C, 76.65; H, i0.59. 

la-Acetoxycholesterol(l5). To la-acetoxycholesteryl acetate (14,2.25 g) dissolved in 
15 ml of diethyl ether, 15 ml of 0.1 A4 KOH/MeOH was added and the mixture was 
stirred at 0°C for 3 hr. After neutralization with acetic acid and addition of H20, the 
aqueous phase was extracted three times with diethyl ether (30 ml each). The combined 
ether phases were washed with saturated salt solution, dried (Na$O,), and applied to 
a 100-g column of silica gel. Elution with 800 ml of 25 % ethyl acetate in Skellysolve B 
followed by crystallization from methanol afforded 1.76 g (90 %) of la-acetoxy- 
cholesterol (15): mp 88-89°C; ir (Ccl,) 3620, 1040, and 1020 cm-’ (3+alcohol), 1736 
and 1241 cm-’ (acetate); nmr (CDCl,) 6 5.51 (m, 1 H, C-6), 5.04 (d of d, J1 = J, = 3.0 
Hz, 1 H, C-l), 3.82 (m, 1 H, WI,, = 22 Hz, C-3), 2.03 (s, 3H, acetate), I .07 (s, 3H, C-19), 
0.89 (d, J=6.6 Hz, 3H, C-21), 0.86 (d, J=6.1 Hz, 6H, C-26,27), 0.66 (s, 3H, C-18); 
mass spectrum, m/e (relative intensity) 444 (M+, 3) 384 (100) 366 (16), 271 (1 I), 253 
(9); homogeneous on glc and tic (R, = 0.21,20 % ethyl acetate in Skellysolve B); Anal. 
Calcd for C,,H,,O,: C, 78.31; H, 10.89. Found: C, 78.41; H, 10.95. 

la-Acetoxycholesteryl tosylute (16). To a solution of 1.68 g of la-acetoxycholesterol 
(15) in 17 ml of pyridine was added 2.02 g of tosyl chloride. The mixture was stirred for 
16 hr at room temperature in the dark. After addition of cold 4% aqueous KHCO, 
(40 ml) and extraction with ethyl ether (3 x 30 ml), the combined ether extracts were 
washed (3x) with 2 % HCl, once with saturated NaCl, dried over Na,SO,, and evap- 
orated. Crystallization of the residue from MeOH gave 2.27 g (100 %) of the acetoxy 
tosylate (16): mp 121-124°C; uv (ethyl ether) &,,, 261 nm (E 590); ir (Ccl,) 1740 and 
1241 cm-’ (acetate), 1373 and 1182 cm-’ (sulfonate); nmr (CDCl,) 6 7.82 and 7.27 
(AB, J= 8 Hz, 4H, tosylate), 5.51 (m, 1 H, C-6), 4.95 (d of d, J1 =J2 = 3 Hz, lH, C-l), 
4.59 (m, lH, C-3), 2.45 (s, 3H, CH, of tosylate), 1.97 (s, 3H, acetate), 1.02 (s, 3H, C-19), 
0.85 (d, J= 6.4 Hz, 6H, C-26, 27), 0.64 (s, 3H, C-18); mass spectrum, m/e (relative 
intensity) 426 (M+, 6), 384 (3), 366 (100); homogeneous on tic (R, = 0.66, 20 % ethyl 
acetate in Skellysolve B). Anal. Calcd for C,,H,,O,S: C, 72.18; H, 9.09. Found: 
C, 72.34; H, 9.23. 

SCholesten-la-01 (17). Into a flask equipped with heater, condenser, and drying 
tube was added 0.700 g ofacetoxy tosylate 16 dissolved in 10 ml of dry benzene, followed 
by 7.0 ml of a 70% benzene solution of sodium bis(2-methoxyethoxy)-aluminum 
hydride. After refluxing under N, for 18 hr, the flask was transferred to an ice bath and 
60 ml of Hz0 followed by 3 ml of 10 % NaOH and finally 100 ml of Hz0 were added. 
The white precipitate was removed by filtration and washed with ethyl ether. The 
aqueous phase of the filtrate was extracted three times with ethyl ether (30 ml each) and 
the combined ether extracts were washed once with 50 ml of 10 % NaOH and then with 
saturated salt solution. The dried solution (Na,SO,) was evaporated, and the residue 
was applied to silica gel (120 g) and eluted with 300 ml of 10 % ethyl acetate in Skelly- 
solve B. Removal of solvent afforded 0.250 g (55%) of 17 as an amorpous solid. 
[Continued elution with ethyl acetate provided 0.24 g of la-hydroxycholesterol (13) 
which can be recycled.] Crystallization from MeOH gave white needles of 5-cholesten- 
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la-01 (17): mp 95-97°C; [a];’ = -44” (c 4.3, CHCQ4; ir (CCL) 3370 cm-l (alcohol); 
nmr (CDCl,) 6 5.54 (m, IH, C-6), 3.74 (m, lH, C-l), 1.0 (s, 3H, C-19), 0.92 (d, J= 5 Hz, 
3H, C-21), 0.87 (d, J = 6.1 Hz, 6H, C-26, 27), 0.68 (3, 3H, C-18); mass spectrum, m/e 
(relative intensity) 386 (M+, lOO), 371 (26), 368 (50); homogeneous on glc and tic 
(Rf = 0.80,20 % ethyl acetate in Skellysolve B). 

la-Acetoxycholest-5-ene (11). To 5.0 ml of dry pyridine and 5.0 ml of acetic anhydride 
was added 0.300 g of 5-cholesten-1 a-01 (17). The mixture was heated to 60°C for 16 hr. 
Solvents were evaporated at 65°C and the oil was dissolved in ethyl ether and washed 
twice with 5 % HCl, followed by saturated NaCl solution. After drying (Na,SO,) and 
evaporation, the residue was chromatographed on 30-g silica gel. Elution with 100 
ml of 5 % ethyl acetate in Skellysolve B yielded 0.334 g (100 %) of 1 cc-acetoxycholest-5- 
ene (11). Crystallization from ethanol gave white plates of 11 identical in physical 
properties with material prepared by dehydration of 6/?-alcohol lo, described above. 

la-Acetoxy-.5-cholesten-7-one (18). To an efficiently stirred mixture of 0.740 g of dry 
pyridine and 12 ml of dichloromethane was added 0.460 g of chromium trioxide. After 
stirring for 15 min at room temperature, 0.200 g of 1 a-acetoxy-cholest-5-ene (11) in 
4 ml of dichloromethane was introduced. After stirring for 17 hr at room temperature, 
more preformed complex was added (0.310 g of CrO, into 0.490 g of pyridine/8 ml of 
dichloromethane, stirred for 15 min at room temperature). After 7 hr, 90 ml of diethyl 
ether was added, and the solution was washed with saturated NaHCO, (6 x 20 ml), 
5 % HCI (3 x 30 ml), and 5 % NaHC03, and then with saturated NaCl solution. The 
dried solution (Na$O,) was evaporated and the residue was chromatographed on 
11 O-g silica gel. Elution with 200 ml of 15 % ethyl acetate in Skellysolve B provided 
0.050 g (25 %) of starting material and 0.072 g (35 %) of the title compound 18. Crystalli- 
zation from MeOH gave material of mp 138-140°C [a]2p = -66” (c 2.89, CHCl,); ir 
(Ccl,) 1737 and 1240 cm-l (acetate), 1673 cm-’ (enone); nmr (CDC&) 6 5.75 (s, 
lH, C-6), 5.01 (dofd, J1 = JZ = 3 Hz, 1 H, C-l), 2.03 (s, 3H, acetate), 1.23 (s, 3H, C-19), 
0.92 (d, J=4 Hz, 3H, C-21), 0.86 (d, J= 6.4 Hz, 6H, C-26, 27), 0.67 (s, 3H, C-18); 
mass spectrum, m/e (relative intensity) 442 (M+, 22), 400 (45), 382 (75), 367 (67); 
homogeneous on tic (R, = 0.50, 20% ethyl acetate in Skellysolve B). Anal. Calcd for 
&H,,O,: C, 78.68; H, 10.47. Found: C, 78.78; H, 10.71. 

lcr-Acetoxycholest-5-ene-7-tosylhydrazone (19). To 2.5 ml of methanol was added 43 
mg of 18 and tosylhydrazine (86 mg). After 10 hr of reflux, methanol was evaporated, 
the residue was dissolved in 6 ml of 30 % ethyl acetate in Skellysolve B and cooled to 
0°C and excess tosylhydrazine was removed by filtration. The filtrate was applied to a 
column of silica gel (50 g) and eluted with 300 ml of 30 % ethyl acetate in Skellysolve B. 
This gave 56 mg (95 %) of 19 as an amorphous solid: uv (ether) A,,, 238 nm (s 14,500), 
271 nm (s 8,900); [alho = -140” (c 1.87, CHCl,); ir (CCL) 3220 (N-H), 1739 and 
1241 (acetate), 1170 cm-l (sulfonamide); nmr (CDC&) 6 7.85 and 7.29 (AB, J= 8.3 
Hz, 4H, tosylhydrazone), 6.02 (s, lH, C-6), 4.93 (m, lH, C-l), 2.43 (s, 3H, CHJ of 
tosyl), 1.95 (s, 3H, acetate), 1.12 (s, 3H, C-19), 0.89 (d, J= 6.3 Hz, 6H, C-26, 27), 
0.63 (s, 3H, C-18); mass spectrum, m/e (relative intensity) 610 (M+, 13), 426 (16), 
366 (lOO), 253 (25) ; homogeneous on tic (R, = 0.25,20 % ethyl acetate in Skellysolve B). 

la-Acetoxy-5,7-cholestadiene (12). Lithium hydride (50 mg) was added to a solution 
of 50 mg of 19 in 2.8 ml of toluene. After refluxing under NZ for 8 hr and cooling to 

4 Predicted values are: 5-cholesten-la-o], 45.1”C; Scholesten-l/?-o& -58.5”C (17). 
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room temperature, excess lithium hydride was removed by filtration. The solids were 
washed with ethyl ether and the filtrate was washed with 5 ml each of 5% H,SO.+, 
5 % NaHCO,, saturated NaCl, and HzO. The dried solution (Na$O,) was evaporated, 
and the residue was applied to a column of silicic acid (15 g). Elution with 400 ml of 
8 % ethyl acetate in Skellysolve B provided 15.5 mg (44 %) of 1 u-acetoxy-5,7-cholesta- 
diene (12) as an oil: [~]if” = -32” (c 1.54, CHCl,); uv (EtOH) I,,, 270, 281, 292 nm; 
ir (Ccl,) 1739 and 1246 cm-l (acetate), 1600 and 1654 cm-l (diene); nmr (CDCl,) 
6 5.62 (d,J = 5.9 Hz, lH, C-6), 5.40 (m, lH, C-7), 4.88 (m, lH, C-l), 2.06 (s, 3H, acetate), 
0.98 (s, 3H, C-19) 0.93 (d,J= 6.1 Hz, 3H, C-21), 0.86 (d, J= 6.1 Hz, 6H, C-26, 27), 
0.61 (s, 3H, C-18); mass spectrum m/e (relative intensity) 426 (M+, 1 l), 366 (loo), 351 
(19), 253 (18), 211 (42); homogeneous on glc and tic (R, = 0.79, 10% ethyl acetate in 
Skellysolve B). 

Za-Hydroxy-5,7-cholestadiene (20). To a solution of 12 (3.5 mg) in 1.0 ml of ethyl 
ether was added 1 .O ml of 1 .O M KOH in MeOH. After stirring at room temperature 
for 16 hr, the reaction was quenched with acetic acid. Addition of Hz0 (15 ml) and 
extraction with ethyl ether gave, after evaporation, a residue which was chromato- 
graphed on 3 g of silicic acid. Elution with 70 ml of 10 % ethyl acetate in Skellysolve B 
afforded 2.5 mg of 20 (79 %) as an oil: uv (ethanol) A,,,,, 260, 270, 281, 293 nm; ir 
(CCL,) 3610 and 1060 cm-’ (alcohol), 1610 and 1650 cm-l (diene); nmr (CDCl,) 
s5.66(dofd,J,=5.6Hz,Jz=1.0Hz,1H,C-6),5.35(dofdofd,J,=5.6Hz,J,=J,= 
2.6 Hz, lH, C-7) 3.62 (m, lH, C-l), 0.94 (d, J= 5.9 Hz, 3H, C-21) 0.93 (s, 3H, C-19), 
0.87 (d, J= 6.3 Hz, 6H, C-26, 27), 0.62 (s, 3H, C-18); mass spectrum m/e (relative 
intensity) 384 (M+, loo), 366 (42), 351 (20), 271 (lo), 253 (16), 211 (30); homogeneous 
on glc and tic (R, = 0.50, 10 % ethyl acetate in Skellysolve B). 

$Deoxy-la-hydroxyvitamin D3 (4) from alcohol 20. Diene 20 (I .35 mg in 100 ml of 
ethyl ether) was irradiated under N, for 6 min using an ice bath, vigorous stirring, 
Vycor filter, water-cooled quartz irradiation apparatus and a mercury arc Iamp 

(Hanau TQ 150 Zz). The solvent was evaporated, and the residue was purified by 
high-pressure liquid chromatography (1% 2-propanol in Skellysolve B, flow rate 
1.4 ml/min). The previtamin derivative (0.66 mg, I,,, 260 nm) eluted between 17 and 
20 min. Solvents were evaporated, the oil was taken up in 1 .O ml of ethanol and heated 
to 60°C under Nz for 2.0 hr. After removing the solvent, the residue was chromato- 
graphed on high-pressure liquid chromatography (0.75 % 2-propanol in Skellysolve B, 
flow rate 1.35 ml/min). Three additional passes on high-pressure liquid chromatography 

afforded 0.21 mg (I 5 %) of the desired 3-deoxy-la-OH-D, (4) as an oil: uv (EtOH) 
I,,, 262 nm, )3mi, 230 nm (Fig. 2); nmr (Fig. 3) 6 6.29 and 6.02 (AB, J= 11 Hz, 2H, 
C-6 and C-7), 5.29 (m, IH, C-19), 4.94 (m, IH, C-19), 4.14 (d of d of d, J1 = 12 Hz, 

J2 = 6 Hz, J3 = 3 Hz, lH, C-l), 0.93 (d, J= 5 Hz, 3H, C-21) 0.86 (d, J= 6 Hz, 6ff, 

C-26, 27) 0.55 (s, 3H, C-18); high-resolution mass spectrum (Fig. 2) m/e (relative 
intensity, composition, m/e calcd) 384.3372 (10, C27H440, 384.3392), 366.3299 (2, 
CZ,Hh2, 366.3287) 271.2053 (3, GH4,0, 271.2062) 259.2419 (3, C19H31, 259.2426), 
136.0889 (100, C9H120, 136.0888); homogeneous on high-pressure liquid chro- 
matography (0.75 % 2-propanol in Skellysolve B, flow rate 1.35 ml/min, tR = 22.0 min). 

3-Deoxy-la-hydroxyvitamin D, (4) from acetate 12. An ether solution (200 ml) of 
2.3 mg ofthe 5,7-diene 12 was irradiated for 1.5 min at 0°C. The products were separated 
on a column of AgNO,-impregnated silicic acid prepared as a slurry in Skellysolve B. 

8 
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Elution with 5 % ether in Skellysolve B gave two main fractions. The nonpolar fraction 
(tubes 8-11,3.2-ml fractions), exhibiting uv absorption at I,,, 260 nm and A,,,,,, 235 nm, 
contained the desired previtamin D derivative. Warming for 3 hr in ethanol (2 ml) under 

OH 
IO II 

F---Y 

.*E 

91 
d3- \’ - 

F-Y , 

\ ctk \ 
g  R=Ac CT 

R 2,o R=H 
OH 
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14 R, = RL = OAc 19 R =NNHT!, 

‘2 R, = OAc.R,=OH 
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E R,=OH,Re=H 

!J  R,=OAc.Re=H 

FIG. 1. Synthetic routes to 3-deoxy-la-OH-D, (4) from 6,dethylenedioxy-la,2aepoxy-5a-chokstan- 
3-one (3 and from la-hydroxycholesterol(13). 

FIG. 2. Mass spectrum and ultraviolet spectrum (inset) of 3-deoxy-la-OH-Do (4). The ultraviolet 
spectrum shown covers the range from 218 to 342 nm; ,I,,,,,, = 230 nm, A,,, = 262 nm. 

N, at 80°C produced an enhancement of the optical density indicating isomerization 
of the previtamin to the vitamin skeleton. The mixture was then saponified by the 
addition of two drops of 0.9 N KOH in methanol and warming to 60°C for 10 min. 
Addition of water, extraction with CHCl,, drying of the CHCl, phases, and evapora- 
tion gave, after chromatography of the residue on Sephadex LH-20 (20 g) and elution 
with CHClJSkellysolve B (1: I), the desired product, 3-deoxy-la-hydroxyvitamin D3 
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(4), identical in physical properties (uv, ms, glc, and hplc) to material prepared as 
described above. 

Trimethylsilyl ether of 3-deoxy-la-OH-D,: To 2.5 pg of 3-deoxy-la-OH-D, (4) 
dissolved in 5 ~1 of diethyl ether was added 15 ~1 of bis(trimethylsily1) trifluoro acetamide 
containing 1% trimethyl chlorosilane (Regisil, RC-2). The mixture was kept at room 

7.0 6.0 
B(ppm) 

5.0 4.0 

FIG. 3. Partial nmr spectra of 3-deoxy-la-OH-D3 (top, 90 MHz) and la-OH-D3 (bottom, 270 
MHz). The chloroform signal appears at 6 7.26; resonances at 6 6.87 and 7.39 in the upper spectrum 
are spinning side bands. See Experimental for exact resonance positions and assignments. 

temperature for 0.5 hr. The mass spectrum of the product showed peaks at m/e (relative 
intensity) 456 (M+, 17), 441 (5), 366 (5), 253 (6), 208 (100); glc of this material produced 
two peaks (pyro and isopyro derivatives, retention times of 4.8 and 5.3 min) and 
established the purity to be at least 98 %. 

BiologicaI Assays 

Animals. Male albino weanling rats were obtained from the Holtzman Company 
(Madison, Wisconsin). They were housed in overhanging wire cages and fed ad libitum 
one of the vitamin D-deficient diets described by Suda et al. (18). The diets were (I) 
low calcium (0.02 %), normal phosphorus (0.3 %) or (II) high calcium (1.2 %), low 
phosphorus (0.1%). The animals were maintained on these diets for 2 weeks prior to 
their use in bioassay experiments. At this time the rats were divided into groups of 
five to six animals. 
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Determination of intestinal calcium transport, bone calcium mobilization, and growth 
stimulation (Table I). Animals maintained on diet (I) received the test compound 
dissolved in 0.05 ml of 1,2-propanediol. Controls received the vehicle only. Doses were 

TABLE 1 

BIOLOGICAL ACTMN OF la-OH-D3 AND 3-Dsoxv-la-OH-Da IN VITAMIN D-DEFICIENT RATS 
ON A Low CALCIUM DIEP 

Analog 
Dose Intestinal 

(neldw) Ca transportb 
Bone Ca 

mobilizationc 
Growth 

stimulationd 

1,2-Propanediol - 2.4 + 0.2 3.4 + 0.1 14k2 
3-Deoxy-la-OH-D3 5 2.3 + 0.1 3.3 + 0.1 11+3 
1 a-OH-D3 5 4.5 + 0.6” 3.6 f  0.1 19*3 
3-Deoxy-la-OH-D3 50 3.4 f  0.3c 3.4kO.l 16k3 
1 a-OH-D3 50 5.3 f  0.4’ 4.2 f  0.2” 27 + 4e 
3-Deoxy-la-OH-D3 500 5.6 + 0.5” 3.9 + 0.1’ 20* 1e 

n Values are expressed as the mean f  SE; five to six rats per group. 
b Serosal Ya/mucosal ‘Ya. 
C Serum Ca (mg/lOO ml). 
d Weight gain, grams per 7 days. 
e Significant difference from control, P < 0.025. 

administered intraperitoneally each day for 7 days. The animals were sacrificed 24 hr 
after the last dose and their blood and duodena were obtained. Bone calcium mobiliza- 
tion was determined by measuring serum calcium levels: O.l-ml aliquots of serum were 
diluted with 1.9 ml of 0.1% aqueous LaCl, and calcium was measured by atomic 
absorption spectroscopy (Perkin-Elmer Model 412 atomic absorption spectrometer). 
Results in Table 1 are expressed as milligrams of Ca per 100 ml of serum (mg%). 
Intestinal calcium transport was determined using the everted gut sac technique of 
Martin and DeLuca (19). For 45Ca counting (Packard Tri-Carb Model 3375 liquid 
scintillation counter), aliquots from the serosal and mucosal media were spotted on 
filter paper discs, dried, and placed in 20 ml counting vials containing 10 ml of 
scintillation counting solution [2 g of 2,5-diphenyl-oxazole and 0.1 g of 1,4-bis-2-(4- 
methyl-5-phenyl-oxazolyl) benzene per liter of toluene]. Calcium transport activity 
in Table 1 is expressed as the ratio of 45Ca counts in the serosal to those in the mucosal 
fluid. All animals were weighed before and after treatment. 

Determination of bone phosphate mobilization and calc$cation (Table 2). Animals 
maintained on diet (II) were dosed as described above. The animals were sacrificed 24 
hr after the last dose and their blood, radii, and ulnae were obtained. Bone phosphorus 
mobilization was determined by measuring serum inorganic phosphorus levels (20). 
Radii and ulnae were examined for degree of endochondral calcification by the line 
test method (21). 

Bone calcium mobilization versus time (Fig. 4). Animals maintained on diet (I) 
received the test compound dissolved in 0.05 ml of 95 % ethanol. Controls received the 
vehicle only. Doses were administered intrajugularly, and the animals were sacrificed 
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TABLE 2 

BIOLOGICAL ACTIVITY OF la-OH-Da AND 3-Dsoxv-la-OH-D3 IN VITAMIN D-DEFICIENT 
RATS ON A Low PHOSPHATE DIEP 

Analog 
Dose Serum phosphate 

Ocdday) (mg/lOO ml) 
Calcification 

score 

1,2-Propanediol - 
3-Deoxy-la-OH-D3 50 
3-Deoxy-la-OH-D3 150 
3-Deoxy-la-OH-D3 500 
la-OH-D3 8 

3.8 + 0.2 
3.7 + 0.3 
4.3 f  0.2 
5.4 + 0.3* 
5.3 + 0.2b 

0.3 + 0.2 
0.8 + 0.5 
1.7 * 0.5**= 

>5.0, all animals 
4.4 f  0.5b*d 

a Values are expressed as the mean k SE; five to six rats per group. 
b Significant difference from control, P -z 0.025. 
c Equivalent to 2.3 IU/pg. 
* Equivalent to 110 IU/pg. 

69 
67 
6.5 I 

’ I 
3 6 12 24 

TIME AFTER DOSE (HRS) 

FIG. 4. Time course of serum calcium elevation in vitamin D-deficient rats given a single intra- 
jugular dose of 125 ng of la-OH-D3 (3, -O-) or 1.9 fig of 3-deoxy-la-OH-Da (4, ---A---). 

at the indicated times after injection. Serum calcium levels were determined as described 
above. 

RESULTS 

Synthesis 

Both routes to 3-deoxy-la-hydroxyvitamin D, (3-deoxy-la-OH-D,) (4) outlined 
in Fig. 1 make use of intermediates (compounds 5 and 13) available from an earlier 
preparation of 1 N-OH-D, (9,16). Both sequences lead, via unambiguous conversions, 
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to la-acetoxycholesta-5,7-diene (12)-the required steroidal intermediate for subse- 
quent photochemical generation of the vitamin D skeleton. 

Epoxyketone 5, upon treatment with hydrazine hydrate (22), provided allylic alcohol 
6 and subsequent catalytic reduction gave crystalline la-hydroxy-derivative 7. Re- 
moval of the ketal and acetylation afforded 9, which, after reduction (NaBH,) to the 
6/$alcohol 10 and dehydration with POCl, (2.3), yielded the desired d5-cholestene 
intermediate 11 in 23 % overall yield from 5. Preparation of the required 5,7-diene 
intermediate (12) then involved the usual allylic bromination and dehydrobromination 
sequence (24), which, applied to 11 gave, after careful chromatography, pure 12, 
but in rather poor yield (6 %). 

The same compound was obtained from la-hydroxycholesterol (13) by a prepara- 
tively cleaner and more efficient sequence. Acetylation of 13 to diacetate 14, followed 
by selective hydrolysis (KOH/MeOH) to la-acetoxycholesterol (15) and tosylation, 
gave 16. Reduction of 16 and reacetylation of the resulting 5-cholesten-la-ol(17) then 
afforded 11 in ca. 50% overall yield from 13. Allylic oxidation of 11 (CrO,/pyridine; 
25, 26) to the 7-ketone (18), conversion to the corresponding tosylhydrazone (19), 
and decomposition with LiH in boiling toluene (27, 28) led to diene 12 (15 % from 
11) uncontaminated by other double-bond isomers. Hydrolysis of 12 then led to the 
corresponding 5,7-cholestadiene-1 a-01 (20). 

Dienes 12 or 20 were converted to analog 4 by the usual photochemical route. Brief 
irradiation of an ether solution of 12 yielded the previtamin D derivative which, after 
purification, was isomerized by gentle heating to the vitamin skeleton. Subsequent 
hydrolysis (KOH, MeOH) provided 3-deoxy-la-OH-D, (4). Alternatively, irradiation 
of 1 a-hydroxycholesta-5,7-diene (20) followed by thermal isomerization of isolated 
previtamin led to analog 4 directly. The alternate preparative routes described here 
(i.e., 5 --f 11 + 12 --f 4 and 13 --f 11 + 18 + 19 -+ 12 --f 20 + 4) yielded identical 
products as judged by uv and mass spectrometry and high-pressure liquid chroma- 
tography retention times. Our bioassay data are based on material synthesized by the 
second approach. 

Synthetic 3-deoxy-la-OH-D, (4) gave the expected physical data. The gas-liquid 
chromatogram of the trimethylsilyl ether derivative of 3-deoxy-la-OH-D, showed the 
twin peaks due to thermal rearrangement to the corresponding pyro and isopyro 
derivatives (29, 30). This observation and the uv absorption spectra of 4 (Fig. 2) are 
evidence for the 5,6-cis-triene structure. The high-resolution mass spectrum of 4 (Fig. 2) 
established the correct molecular formula (calcd for C27H440: 384.339 ; found: 
384.337). The base peak (m/e 136, C,H,,O) represents the characteristic cleavage 
between carbons 7 and 8 (31). The downfield nmr spectrum of 4 is shown in Fig. 3. The 
18-proton (6 4.14) can be interpreted as an eight-line pattern (Jig, 2= = 12 Hz, JIs, zs = 
6 Hz, Jawic = 3 Hz). For comparison, part of the nmr spectrum of la-OH-D, (3) is 
also included in Fig. 3. The l/l-proton (6 4.43) appears as a doublet of doublet of 
doublet of doublets (JIS,Za = 7.7 Hz, J1s,28 = 4.5 Hz, JIB, 19z = 1.0 Hz, JIB, 19E = 1.3 
Hz). These couplings have been verified by homonuclear decoupling experiments 
performed at 270 MHz. Since 1 a-OH-D, like vitamin D, itself, is known to consist of 
a nearly equal mixture of ring A chair conformers (32-34), the 7.7-Hz coupling rep- 
resents an average of J,,-,, and J,,-,, [l 1 .l and 2.7 Hz, (3.511 the 4.5-Hz coupling is an 
average of J,,-,, and Jeq-ax [5.5 and 2.6 Hz (301, and both allylic coupling constants 
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(1 .O and 1.3 Hz) are averages of Jaxm19 and Jeqm19 [2-3 and 0 Hz (37)]. If 3-deoxy- 
la-OH-D, existed entirely as one chair conformer with the la-hydroxyl function 
equatorially oriented, the expected coupling constants would be: Jls, 201 = 11.1 Hz, 
J IS, 28 = 5.5 HZ, and Jallylic = 2-3 Hz. The above interpretation of the l+proton signal 
in the spectrum of 3-deoxy-la-OH-D,, therefore, imphes an equatorial la-hydroxyl 
with little conformational averaging. A conformationally biased A-ring has also been 
deduced from nmr data on la-hydroxy-3-@vitamin D,. but in that case the axial la- 
hydroxy conformer predominates (38,39). 

Biological Activity 

Analog 4 was tested in the rat by measuring its effect on intestinal calcium transport, 
mobilization of calcium from bone, serum phosphate elevation, bone calcification, and 
weight gain. Vitamin D-deficient animals, maintained on either low calcium or low 
phosphate diets, received graded doses of either compound 4 or la-OH-D, (3, serving 
as comparative positive control) or of the vehicle (1,2-propanediol) by daily intra- 
peritoneal injections for 7 days. One day after the last dose, the various vitamin D 
responsive physiological parameters were measured. Results are summarized in Tables 
1 and 2, whereas Table 3 presents a comparison of the relative potencies of 3-deoxy-1 a- 
OH-D, (4) and lc+OH-D, (3). 3-Deoxy-la-OH-D, exhibited biological activity in all 

TABLE 3 

SUMMARYANDINTERCOMPARISONOFBIOLOGICALACTIVITIESOF la-OH-D3 AND 3-Dsoxv-la-OH-D, 

Biological 
assay 

Dose (&day) of la-OH-D3 Dose (ngjday) of 3-deoxy- Activity ratio 
which gives half-maximal la-OH-D, which gives la-OH-D3 to 

response half-maximal response 3-deoxy-la-OH-D3 

Intestinal calcium 
transport 

Bone calcium 
mobilization 

Serum phosphate 
elevation 

Endochondral calci- 
fication 

3” (2, lit.)b 60” 2&30 

6” (6, lit.)b 200” 3C-40 

- 200” 40-50’ 

4.5 (3.3, lit.)d 220 50-60 

4 Values obtained from interpolation of data in Tables 1 and 2. 
b Values obtained from data in Ref. 10. 
c Ratio of doses required to produce equivalent response. 
d Value from Ref. 11. 

assays. As shown in Table 1, a dose of 50 rig/day of 4 administered to vitamin D- 
deficient animals on a low calcium diet produced a significant stimulation of intestinal 
calcium transport and 500 rig/day gave maximal responses. Although, in this assay, 
3-deoxy-la-OH-D, is clearly less effective than la-OH-D,, it is interesting to note 
that its time course of response is nearly identical to that produced by la-OH-D, 
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(Fig. 4). The 3-deoxy analog also stimulated the release of bone calcium as measured by 
the rise in serum calcium (Table 1) and was effective in promoting the growth of these 
calcium-deficient animals (Table l), although, in both assays, significant effects were 
observed only at the high-dose levels. 

In rats maintained on a low phosphate diet, the ability of analog 4 to produce a 
significant rise in serum phosphorus (Table 2) is in accord with the analogous serum 
calcium data of Table 1 and confirmed the effectiveness of the compound in mobilization 
of bone mineral. Table 2 also includes results of a “line test” assay for the calcification 
of bone of rachitic rats on a low phosphate diet. The experimentally measured calci- 
fication scores which translate into antirachitic potencies of 110 IU/pg for la-OH-D, 
and 2.3 IU/pg for 3-deoxy-la-OH-D, characterize the analog as a weakly active 
antirachitic agent. 

Examination of the comparative data of Tables 1 and 2 clearly shows 3-deoxy- 
lx-OH-D, to be much less active than 1 a-OH-D, in all assays. Activity ratios between 
the two compounds, summarized in Table 3, indicate the 3-deoxy analog to possess 
about l/20 to l/60 of the biological potency exhibited by la-OH-D, (3), depending 
on the specific response assayed. 

DISCUSSION 

The syntheses described here represent two unambiguous routes to 3-deoxy-la- 
OH-D, (4). Both routes lead to identical products, for which stereochemical assign- 
ments are assured by the known stereochemistry of the starting materials and the nmr 
spectra and optical rotations of various intermediates (see Experimental). 

Worthy of comment also is the preparation of 5,7-diene 12 from the corresponding 
As-steroid 11 via intermediates 18 and 19. In the 3-deoxy-steroid series, this approach 
proved superior to the more standard Hunzicker-Mtillner (24) allylic bromination/de- 
hydrobromination sequence. The latter furnished mixtures of dienes, from which the 
desired P*‘-intermediate could be obtained only in low yields (5-7x) and after 
careful chromatography. In contrast, allylic oxidation of 11 to 7-ketone 18 proceeded 
with high regio-specificity (no d5-4-one was detected, 26) and reasonable yield (35 %); 
subsequent tosylhydrazone formation to 19 (95%) and decomposition of 19 with 
LiH gave 12 (44 %), containing no other double-bond isomers. 

Our bioassay data establish the in vivo potency of 3-deoxy-la-OH-D, and thereby 
prove that the 3+hydroxyl of the natural hormone [la,25-(OH),D,] is not an essential 
functional group. The biological activity of 5,6-trans-vitamin DJ (40) and dihydro- 
tachysterol, (41) supports this conclusion. 

The activity of 3-deoxy-la-OH-D, is probably due to its metabolic conversion to 
3-deoxy-la,25-(OH),D,. This is suggested by three lines of evidence: (1) 3-Deoxy-la- 
OH-D, responds with a time course identical to la-OH-D, (see Fig. 4), and the latter 
isknown to be rapidly converted to la,25-(OH),D, in the rat with maximal concen- 
trations of la,25-(OH),D, appearing in the target tissues several hours before the 
maximal biological response is observed (II, Z2). (2) Considering bone calcium mobili- 
zation, 3-deoxy-la-OH-D, appears much more active when tested in viva than in the 
in vitro assay measuring release of calcium from cultured fetal rat bones (8). Since 
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la,25-(OH)zD3 is twice as active as la-OH-D, in the mobilization of bone calcium 
in viva (ZO), and lcl-OH-D, is 30 times more active than 3-deoxy-la-OH-D, (this 
report), la,25-(OH)zD, can be estimated to be 60 times more effective than 3-deoxy- 
la-OH-D, when tested in viuo. In the in vitro bone assay, 3-deoxy-la-OH-D, has been 
shown to be inactive even at concentrations 3 x lo3 times higher than required for 
1~,25-(0H)~D,. 5 Such a relationship strongly supports metabolism of 3-deoxy-I CL- 
OH-D3 in vivo. (3) Other compounds possessing a la-hydroxyl function (or its geo- 
metric equivalent) and a cholesterol side chain are known to be 25-hydroxylated in 
vivo [e.g,, dihydrotachysterol (42, 43), 5,6-truns-vitamin D, (43), and la-OH-D, (II, 
12, 44, 491. 

The lower potency of 3-deoxy-la-OH-D, when compared to la-OH-D, in vivo 
could be a consequence of both inefficient 25-hydroxylation of 3-deoxy-la-OH-D, 
and the lack of the normal 3/3-OH-receptor binding interaction. Recent receptor bind- 
ing experiments, using the chick intestinal cytosolfbinding protein for lcr,25-(OH),D,, 
in which a 30-fold difference in binding affinity between la-OH-D, and analog 4 has 
been measured suggest that the latter explanation is correct (46). 
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