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Abstract
Cellular cholesterol homeostasis is regulated by oxygenated cholesterol metabolites called
oxysterols. While the importance of oxysterols in the acute regulation of cholesterol homeostasis
is known, the precise molecular mechanisms through which oxysterols exert their effects remain to
be elucidated. LY295427 (1) is a known antagonist of the cholesterol-homeostatic effects of 25-
hydroxycholesterol (25-HC), a biologically active oxysterol. In order to examine the mechanism
of action of this antagonism, and to further explore recent evidence suggesting that the membrane
effects of 25-HC contribute to acute cholesterol regulation, we synthesized the enantiomer of
LY295427 (ent-LY295427). ent-LY295427 (2) will serve as a unique probe to provide insight into
the role of transcription-independent mechanisms in regulation of cholesterol homeostasis.
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1. Introduction
Cholesterol serves a vital structural role in the cell membrane. Cholesterol alters the fluidity
and permeability of membranes, forming membrane domains that regulate a number of
signaling pathways [1],[2]. Tight regulation of cholesterol levels is necessary, as too little
cholesterol leads to aberrant signaling and cell death, whereas too much free cholesterol is
cytotoxic, and high systemic cholesterol levels can lead to atherosclerosis and heart disease
[3]. While cholesterol feeds back on its own regulation, cholesterol homeostasis is also
maintained by oxygenated metabolites of cholesterol termed oxysterols. Specifically,
enzymatically formed side-chain oxysterols such as 25-hydroxycholesterol (25-HC) play a
central role in regulating cholesterol homeostasis [4],[5]. 25-HC regulates cellular
cholesterol through four major pathways that include: 1) liganding the liver × receptor
(LXR) transcription factor, which activates genes responsible for cholesterol efflux; 2)
increasing cholesterol movement to the endoplasmic reticulum (ER) to be esterified by the
ER resident enzyme acylCoA: cholesterol acyl transferase (ACAT); 3) stimulating the
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degradation of HMG-CoA Reductase (HMGR), the rate limiting enzyme of de novo
cholesterol synthesis; and 4) suppressing the processing of sterol regulatory element binding
protein (SREBP), a transcription factor regulating cholesterol uptake and synthesis [6–8].
The overall effect of 25-HC is to decrease free cholesterol levels in the cell.

In addition to its role in regulating cholesterol homeostasis, 25-HC has unique effects in the
membrane. Model membrane and computational studies both demonstrate that 25-HC has a
disordering and expansive effect on membrane lipids, opposite to the condensing effect of
cholesterol [5, 9–11]. 25-HC, along with other amphipathic molecules, also increases the
interaction of membrane cholesterol with cholesterol oxidase, saponin, and cyclodextrin, and
increases movement of plasma membrane cholesterol to the ER [12],[13]. This effect,
known as cholesterol activation, is thought to work by disrupting cholesterol-phospholipid
complexes. This increases cholesterol fugacity in the membrane, essentially making
cholesterol more accessible for modification or transport [11],[14].

Previous work examined whether 25-HC-membrane interactions contributed to regulation of
cholesterol homeostasis. The enantiomer of 25-HC (ent-25-HC) was examined in the
context of its ability to regulate cholesterol homeostatic pathways [5]. These studies took
advantage of the fact that enantiomers have identical physical properties, and can only be
differentiated via interaction with chiral species. Thus, enantiomers have the potential to
differentiate membrane effects – which are expected to be identical for the enantiomers –
from specific ligand binding interactions – which are expected to be selective for only one
enantiomer species [15–17]. As expected, nat and ent-25-HC had identical membrane
properties, but were differentiated in their ability to activate LXR (only nat-25-HC activates
LXR)[5]. Notably, this work demonstrated that both nat- and ent-25-HC regulate the
SREBP and HMGR pathways, suggesting that the membrane properties of 25-HC play a
role in regulating acute cholesterol homeostatic responses.

In order to further elucidate the mechanism of action of 25-HC-mediated cholesterol
regulation, we synthesized the enantiomer of the compound LY295427 (ent-LY295427)
(Figure 1). LY295427 (1) is a known antagonist of the cholesterol regulatory effects of 25-
HC, but has no discernible effects in cells in the absence of 25-HC [18–20]. Synthesis of
ent-LY295427 (2) provides us with a unique probe that can determine whether LY295427
antagonizes 25-HC by abrogating the oxysterol’s membrane effects, as nat- and ent-
LY295427 are expected to have identical membrane properties. Studies with nat- and ent-
LY295427 will also aid in differentiating between the various mechanisms of action used by
25-HC to control each cholesterol homeostatic pathway.

2. Experimental
2.1 General Methods

Solvents were used as purchased or dried and purified using standard methodology. All air
and/or moisture-sensitive reactions were carried out under N2 or Ar in oven-dried glassware.
All extraction solvents were dried over anhydrous Na2SO4. Flash chromatography was
performed using silica gel (32–63 μm) purchased from Scientific Adsorbents (Atlanta, GA).
Optical rotations were measured on a Perkin-Elmer Model 341 polarimeter. Melting points
were determined on a Kofler micro hot stage and are uncorrected. IR spectra were recorded
as films on an NaCl plate with a Perkin-Elmer Spectrum One spectrophotometer. NMR
spectra were recorded at ambient temperature in CDCl3 with a 5 mm probe on a Varian
Gemini 2000 operating at 300 MHz (1H) or 75 MHz (13C). 1H and 13C NMR spectra were
referenced to CDCl3 (δ 7.27) and (δ 77.00), respectively. Elemental analyses were
performed by M-H-W Laboratories, Phoenix, AZ.
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2.2 Synthesis of ent-LY295427
2.2.1 (3β, 5α, 8α, 9β, 10α, 13α, 14β, 17α, 20S)-3-[[(1,1-
Dimethylethyl)dimethylsilyl]oxy]cholestan-24-oic acid, methyl ester (4)—
Steroid 3 was prepared as described previously [21]. Acetyl chloride (0.6 ml) was added to
MeOH (100 ml) to generate dry HCl, and this mixture was added to a solution of 3 (640 mg,
1.5 mmol) in MeOH (50 mL). The mixture was stirred for one h at 60 °C to completely
dissolve the steroid, and then stirred at room temperature overnight to remove the acetate
group and give the free alcohol. The MeOH was removed in vacuo, and the resulting white
solid was dissolved in EtOAc and washed with brine (2 × 100 ml). The organic layer was
dried and concentrated in vacuo to yield a white solid. Chromatography on silica (25%
EtOAc in hexanes) gave the deacetylated methyl ester as a white solid (580 mg, 99%): mp
79–81 °C; [α]24

D = −26.8 (c = 3.1, CHCl3); IR 3351, 2934, 2864, 1741 cm−1; 1H NMR δ
3.67 (3H, s, OMe), 3.62 (1H, m, 3-H), 2.36-0.96 (29H, m), 0.92 (3H, 19-H, and 3H, 21-H, s
overlapping d, J = 5.7 Hz), 0.64 (3H, s, 18-H); 13C NMR δ 174.74, 71.81, 56.46, 55.93,
51.42, 42.71, 42.07, 40.42, 40.15, 36.44, 35.82, 35.33 (2 × C), 34.54, 31.04, 30.98, 30.52,
28.16, 27.17, 26.39, 24.18, 23.34, 20.79, 18.23, 12.00; C25H42O3: calcd. C, 76.87; H, 10.84.
Found. C, 76.63; H, 11.00.

4-(Dimethylamino)pyridine (DMAP) (25 mg, 2.05 mmol), t-butyldimethylsilyl chloride
(520 mg, 3.33 mmol), THF (3.5 mL), CH2Cl2 (15 mL), and distilled triethylamine (0.5 mL)
were added to the deacylated methyl ester (500 mg, 1.3 mmol) and the mixture was stirred
overnight at room temperature. Aqueous NH4Cl was added and stirred for 10 min, and the
mixture was extracted with CH2Cl2 (3 × 150 ml), and then washed with 0.1M HCl (2 × 100)
to remove the DMAP. The organic extracts were dried and concentrated in vacuo yielding a
pale brown residue. The residue was passed through a silica plug using 15% EtOAc in
hexanes and concentrated to yield product 4 as a white solid (640 mg, 99% yield): mp 89–90
°C; [α]D

24 = −30.3 (c = 3.2, CHCl3); IR 2929, 2859, 1743 cm−1; 1H NMR δ 3.67 (3H, s,
OMe), 3.59 (1H, m, 3-H), 2.36-0.97 (28H, m), 0.90 (3H, 21-H, and 9H, C(CH3)3, d, J = 6.6
Hz, overlapping s), 0.89 (3H, s, 19-H), 0.64 (3H, s, 18-H), 0.06 (6H, s, Si(CH3)2) 13C NMR
δ 174.75, 72.81, 56.40, 55.96, 51.42, 42.71, 42.30, 40.22, 40.13, 36.93, 45.86, 35.58, 35.36,
34.60, 31.05, 28.17, 27.29, 26.39, 25.97 (3 × C), 25.64, 24.19, 23.37, 20.81, 18.30, 18.24,
11.99, −4.60 (2 × C); C31H56O3Si: calcd. C, 73.75; H, 11.18. Found. C, 73.86; H, 11.33.

2.2.2 (3β, 5α, 8α, 9β, 10α, 13α, 14β, 17α, 20S)-3-[[(1,1-
Dimethylethyl)dimethylsilyl]oxy]cholestan-24-ol (5)—ent-Steroid 4 (1.3 g, 2.56
mmol) was dissolved in Et2O (20 mL) and added dropwise to a solution of LAH (300 mg,
7.9 mmol) in Et2O (20 mL) at 0 °C. Reduction of the ester was complete after 30 min, and
the reaction was quenched carefully with water (0.1 mL) and then 15% NaOH (0.1 mL).
Additional water (0.3 mL) was added after stirring for 30 minutes. The solvent was decanted
from the white aluminum salts, which were washed several times with Et2O. The solvent
was removed in vacuo giving product 5 as a white solid (1.2 g, 98% yield): mp 65–67 °C;
[α]D

24 = −31.3 (c = 6.35, CHCl3); IR 3339, 2929, 2860 cm−1; 1H NMR δ 3.62 (1H, m, 3-
H), 1.98-0.97 (31H, m), 0.94 (3H, s, 19-H), 0.90 (3H, 21-H; 9H, C(CH3)3), 0.64 (3H, s, 18-
H), 0.06 (6H, s, Si(CH3)2); 13C NMR δ 72.84, 63.63, 56.42, 56.18, 42.68, 42.30, 40.21,
40.16, 36.91, 35.86, 35.59, 34.59, 31.81, 31.02, 29.43, 28.32, 27.30, 26.41, 25.98 (3 × C),
24.22, 23.39, 20.81, 18.62, 18.35, 12.00, −4.60 (2 × C); C30H56O2Si: calcd. C, 75.56; H,
11.84. Found. C, 75.37; H, 11.89.

2.2.3 (3β, 5α, 8α, 9β, 10α, 13α, 14β, 17α, 20S)-3-[[(1,1-
Dimethylethyl)dimethylsilyl]oxy]cholest-24-ene (6)—Celite (200 mg), NaOAc (210
mg), and pyridiniumchlorochromate (520 mg, 1.1 mmol) were added to a solution of
compound 5 (560 mg, 1.18 mmol) in CH2Cl2 (30 mL) at 0 °C. The mixture was stirred for
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30 min at 0 °C, and for an additional 2 h at room temperature. The reaction was passed
through a plug of silica and eluted with 20 % EtOAc in hexanes to yield a white solid.
Chromatography on silica (2% EtOAc in hexanes) gave the aldehyde as a white solid (530
mg, 95% yield): mp 65–67 °C; [α]D

24 = −31.3 (c = 6.35, CHCl3); IR 3339, 2929, 2860
cm−1; 1H NMR δ 9.76 (1H, s, 24-H), 3.58 (1H, m, 3-H), 2.42-0.97 (31H, m), 0.92 (3H, s,
19-H), 0.90 (3H, 21-H and 9H, C(CH3)3 overlapping) 0.63 (3H, s, 18-H), 0.06 (6H, s,
Si(CH3)2); 13C NMR δ 72.84, 63.63, 56.42, 56.18, 42.68, 42.30, 40.21, 40.16, 36.91, 35.86,
35.59, 34.59, 31.81, 31.02, 29.43, 28.32, 27.30, 26.41, 25.98 (3 × C), 24.22, 23.39, 20.81,
18.62, 18.35, 12.00, −4.60 (2 × C).

Isopropyltriphenylphosphonium iodide (2.06 g) was added to a flask, which was then
evacuated and flushed with Ar (3x). THF (25 mL) was added and the mixture was cooled to
0 °C for 10 min. n-BuLi (4.8 mmol, 1.9 mL of 2.5 M soln in hexanes) was added, turning
the solution red. After stirring for 30 min at 0 °C, 75 μL of the phase-transfer catalyst tris[2-
(2-methoxyethoxy)ethyl]amine (TDA-1) was added to the ylide mixture, followed by the
steroid aldehyde (900 mg, 1.9 mmol) in THF (30 mL). After 15 min the reaction was
complete and quenched by adding acetone (2 mL), and the resultant cream-colored mixture
was filtered through a plug of silica and eluted with EtOAc/hexanes (1:1). After solvent
removal, chromatography on silica (5% CH2Cl2 and 1% EtOAc in hexanes) gave product 6
as a white solid (900 mg, 94% yield), which was recrystallized in Et2O to give a colorless
gel: [α]D

24 = −31.1 (c = 5.2, CHCl3); IR 2928, 2858, 1449, 1095, 836 cm−1; 1H NMR δ
5.10 (1 H, t, J = 3.4 Hz, 24-H), 3.59 (1H, m, 3-H), 1.98-0.98 (28H, m), 1.69 (3H, s, 26-H or
27-H), 1.61 (3H, s, 26-H or 27-H), 0.94 (3H, s, 19-H), 0.90 (3H, 21-H, and 9H, C(CH3)3, d,
J = 4.8 Hz, overlapping s), 0.64 (3H, s, 18-H), 0.07 (6H, s, Si(CH3)2); 13C NMR δ 130.87,
125.27, 72.86, 56.43, 56.27, 42.70, 42.32, 40.24, 40.18, 36.93, 36.06, 35.86, 35.62, 34.59,
31.02, 28.31, 27.32, 26.42, 25.98 (3 × C), 25.73, 24.74, 24.25, 23.40, 20.82, 18.58, 18.33,
17.64, 12.00, −4.60 (2 × C); C33H60O1Si1: calcd. C, 79.12; H, 12.07. Found. C, 78.89; H,
11.93.

2.2.4 ent-Epicoprostanol; (3β, 5α, 8α, 9β, 10α, 13α, 14β, 17α, 20S)-Cholestan-3-
ol (7)—10% Pd on carbon (340 mg) was added to a solution of compound 6 (900 mg, 1.8
mmol) in MeOH/EtOAc (200 mL), and hydrogenated in a Parr hydrogenator at 60 psi for 30
min. The reaction solution was passed through a plug of silica gel with EtOAc and
concentrated. The resulting yellowish solid was chromatographed on silica (100% hexanes)
to yield the saturated hydrogenation product as a white solid (840 mg, 93%): mp 78–81 °C;
[α]D

24 = −32.1 (c = 4.6, CHCl3); IR 2929, 2864, 1095 cm−1; 1H NMR δ 3.59 (1H, m, 3-H)
1.98-0.92 (31H, m), 0.91 (3H, s, 19-H), 0.90 (9H, s, C(CH3)3), 0.88 (6H, d, J = 6.9 Hz, 26-H
and 27-H), 0.86 (3H, d, J = 6.6 Hz, 21-H), 0.64 (3H, s, 18-H), 0.05 (6H, s, Si(CH3)2); 13C
NMR δ 72.87, 56.46, 56.39, 42.70, 42.35, 40.27, 40.21, 30.52, 36.96, 36.18, 35.90, 35.82,
35.61, 34.61, 1.05, 28.34, 28.00, 27.34, 26.44, 25.98 (3 × C), 24.25, 23.89, 23.40, 22.81,
20.84, 18.67, 18.33, 12.00, −4.59 (2 × C); C33H62OSi: calcd. C, 78.81; H, 12.43. Found. C,
79.00; H, 12.22.

Tetrabutylammonium fluoride (anhydrous) (7 mL) was added to a solution of the saturated
steroid (480 mg, 0.95 mmol) in THF (50 mL) and was stirred at room temperature
overnight. The reaction was quenched with a saturated NH4Cl solution and extracted with
EtOAc. The organic extracts were washed with brine, dried, and concentrated in vacuo to
give a cream-colored solid. Chromatography on silica (15% EtOAc in hexanes) gave
product 7 as a white solid (370 mg, 99% yield): mp 102–104 °C; [α]D

24 = −28.9 (c = 4.6,
CHCl3); IR 3339, 2933, 2865 cm−1; 1H NMR δ 3.63-3.62 (1H, m, 3-H), 2.00-0.96 (32H, m),
0.92 (3H, s, 19-H), 0.90 (3H, d, J = 6.9 Hz, 21-H), 0.87 (6H, d, J = 6.6 Hz, 26H and 27-H),
0.65 (3H, s, 18-H); 13C NMR δ 71.90, 56.52, 56.33, 42.68, 42.10, 40.45, 40.21, 39.51,
36.46, 36.15, 35.85, 35.80, 35.33, 34.58, 30.55, 28.31, 28.00, 27.21, 26.44, 24.24, 23.83,
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23.38, 22.81, 22.55, 20.82, 18.65, 12.02; C27H48O: calcd. C, 83.43; H, 12.45. Found. C,
83.43; H, 12.61.

2.2.5 ent-Coprostanone; (5α, 8α, 9β, 10α, 13α, 14β, 17α, 20S)-cholestan-3-one
(8)—Jones reagent was added dropwise to a solution of ent-steroid 7 (370 mg, 0.95 mmol)
in acetone (40 mL), changing the reaction mixture from colorless to a cloudy green/blue and
finally to red/yellow, indicating complete oxidation of the steroid. After 5 min, excess Jones
reagent was quenched with 2-propanol until the reaction remained green. The solution was
evaporated in vacuo, dissolved in EtOAc and washed with water and brine. The organic
layer was dried and concentrated in vacuo to yield product 8 as a white low-melting solid
(300 mg, 82%): [α]D

24 = −33.7 (c = 3.5, CHCl3); IR 2932, 2867, 1717 cm−1; 1H NMR δ
2.75-1.04 (31H, m), 1.02 (3H, s, 19-H), 0.91 (3H, d, J = 6.6 Hz, 21-H), 0.86 (6H, d, J = 6.6
Hz, 26-H and 27-H), 0.68 (3H, s, 18-H); 13C NMR δ 213.44, 56.45, 56.30, 44.34, 42.70,
42.36, 40.72, 40.07, 39.48, 37.20, 37.00, 36.12, 35.76, 35.52, 34.88, 28.26, 27.99, 26.62,
25.77, 24.17, 23.80, 22.80, 22.64, 22.54, 21.19, 18.65, 12.04; C27H46O1: calcd. C, 83.87; H,
11.99. Found. C, 83.80; H, 11.89.

2.2.6 ent-Cholestenone; (8α, 9β, 10α, 13α, 14β, 17β, 20S)-cholest-4-en-3-one
(9)—Pyridinium tribromide (190 mg, 0.5 mmol) was dissolved in acetic acid (20 mL) at 55
°C and added dropwise to a solution of compound 8 (200 mg) in acetic acid (10 mL) at 20
°C. After 30 min the reaction was complete, EtOAc (20 mL) was added, and the solution
was concentrated in vacuo. The resulting residue was dissolved in EtOAc and washed with a
saturated solution of NaHCO3 and brine. The organic layer was dried and concentrated in
vacuo to give the 4-brominated steroid as a brown oil, which was used immediately. LiCl
(75 mg, 1.8 mmol) was added to a solution of the brominated steroid in DMF (20 mL) and
stirred for 3 hrs at 100 °C. The DMF was removed in vacuo, and the residue was extracted
with EtOAc and water and washed with brine. Chromatography on silica (0–5% EtOAc in
hexane) gave the product 9 as a white solid (100 mg, 50% yield): mp 75–79 °C; [α]D

24 =
−87.4 (c = 1.35, CHCl3); 1H NMR δ 5.72 (1H, s, 4-H), 2.43-0.85 (28H, m), 1.18 (3H, s, 19-
H), 0.91 (3H, d, J = 6.3 Hz, 21-H), 0.86 (6H, d, J = 6.6 Hz, 26-H and 27-H), 0.71 (3H, s, 18-
H); 13C NMR δ 199.64, 171.68, 123.74, 56.11, 55.87, 53.82, 42.38, 39.63, 39.48, 38.60,
36.11, 35.73, 35.68, 35.62, 33.97, 32.94, 32.04, 28.16, 27.99, 24.16, 23.80, 22.78, 22.52,
21.02, 18.62, 17.38, 11.93; C27H44O1: calcd. C, 84.31; H, 11.53. Found. C, 84.43; H, 11.66.

2.2.7 (4β, 5β, 8α, 9β, 10α, 13α, 14β, 17β, 20S)-4-(2-Propenyl)cholestan-3-one
(10)—Li metal (4.5 mg, 0.6 mmol) was added to a dry flask, which was subsequently
evacuated, flushed with N2, and cooled to −78 °C. NH3 (~ 10 mL) was condensed into the
flask, dissolving the Li to yield a deep blue solution. THF (5 mL) was added. t-BuOH (25
μL) was added to a solution of compound 9 (100 mg. 0.3 mmol) in THF (5 mL), and the
steroid solution was added dropwise to the blue Li solution. After 15 min, excess Li was
quenched with dropwise addition of isoprene (~ 0.1 mL) turning the solution pale orange.
Allyl iodide (50 μL) was then added to the mixture and stirred at −78 °C. After 1 hr,
additional allyl idodie (25 μL) was added, and the reaction was stirred an additional 1.5 h.
The reaction was quenched with sat. NH4Cl solution (20 mL), and allowed to warm to room
temperature. The mixture was extracted with EtOAc, and the organic extracts were washed
with brine, dried, and concentrated in vacuo. Chromatography on silica (0–6% EtOAc in
hexanes) gave product 10 as a pale-yellow solid (100 mg, 90% yield), which was
recrystallized from MeOH/Et2O: mp 91–94 °C; [α]D

24 = −47.0 (c = 1.0, CHCl3); IR 3369,
2931, 2849, 1705 cm−1; 1H NMR δ 5.82-5.73 (1H, m, -CH=), 5.04-4.96 (2H, m, -CH2),
2.48–0.68 (32H, m), 1.06 (3H, s, 19-H), 0.89 (3H, d, J = 6.3 Hz, 21-H), 0.86 (6H, d, J = 6.6
Hz, 26-H and 27-H), 0.68 (3H, s, 18-H); 13C NMR δ 212.50, 136.59, 115.98, 56.33, 56.28,
54.11, 50.24, 49.89, 42.54, 39.96, 39.51, 38.80, 38.20, 36.26, 36.15, 35.79, 34.92, 31.78,
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29.84, 28.26, 28.00, 25.36, 24.18, 23.84, 22.81, 22.55, 21.38, 18.65, 12.76, 12.06;
C30H50O1: calcd. C, 84.44; H, 11.81. Found C, 84.29; H, 11.60

2.2.8 ent-LY295427 (2) (3β, 4β, 5β, 8α, 9β, 10α, 13α, 14β, 17α, 20S)-4-(2-
Propenyl)cholestan-3-ol—K-selectride (0.5 mmol, 0.45 mL, 1M in THF) was added to a
solution of compound 10 (100 mg, 0.2 mmol) in THF (5 mL) at −78 °C. After completing
addition, the cold bath was removed and the mixture was stirred for 2 h. The mixture was
then cooled to 0 °C, and after 10 minutes MeOH (0.54 mL), 5 M NaOH (0.48 mL), and 30%
H2O2 (0.18 mL) were added sequentially. The cold bath was removed and the reaction
mixture was stirred vigorously for 2 h as a white precipitate formed. Half-saturated NaCl
was added, and the reaction mixture was extracted with EtOAc. The organic extracts were
washed with half-saturated NaCl, dried, and concentrated in vacuo. The resulting cream-
colored solid was chromatographed on silica (0–3% EtOAc in hexanes) yielding ent-
LY295427 as a white solid (70 mg, 70% yield) which was recrystallized in Et2O/MeOH: mp
116–118 °C; [α]D

24 = −5.8 °C (c = 5, CHCl3); IR 3496, 2933, 2867, 1736 cm−1; 1H NMR δ
5.92–5382 (1H, m, -CH=), 5.13-5.01(2H, m, =CH2), 3.90 (1H, br s, CH(OH), 2.30-2.25
(1H, m), 2.05-0.65 (32H, m), 0.90 ( 3H, d, J = 6.6 Hz, 21-H), 0.87 (6H, d, J = 6.6 Hz, 26-H
and 27-H), 0.82 (3H, s, 19-H), 0.65 (3H, s, 18-H); 13C NMR δ 138.39, 115.80, 67.88, 56.60,
56.24, 54.48, 43.58, 42.47, 40.27, 40.10, 39.52, 36.52, 36.18, 35.80, 34.91, 34.38, 32.22,
32.13, 29.02, 28.26, 28.00, 24.13, 23.83, 22.81, 22.55, 20.98, 18.65, 12.34, 12.06; C30H52O:
calcd. C, 84.04; H, 12.22. Found. C, 83.77; H, 11.96.

Results
The strategy used to prepare ent-LY295427 (2) (Figure 1) was analogous to that used
previously to prepare ent-cholesterol, with the steroid nucleus synthesized first followed by
construction of the side-chain. Thus, ent-testosterone was prepared from 2-methyl-1,3-
cyclopentanedione, as described previously [22]. In a divergence from the earlier ent-
cholesterol synthesis, the Δ4 double bond of testosterone was hydrogenated to give 5β-
dihydrotestosterone. While the Δ4 double bond would have to be regenerated after
completion of side-chain synthesis, this strategy avoided problems from the multiple
hydrogenation steps required for construction of the side chain. Following this strategy, ent-
testosterone was converted to ent-steroid 3 as described previously [21].

At this point the acetate protecting group, which was necessary for synthesis of compound 3,
was not compatible with the conditions necessary to complete synthesis of the side-chain
(Scheme 1). Thus, the acetate group was removed via transesterification with methanol, and
the resulting free alcohol was re-protected as a tert-butyldimethylsilyl ether (4).

The focus then returned to completion of the side-chain. The side-chain methyl ester of ent-
steroid 4 was reduced to yield the alcohol 5. Oxidation of this alcohol gave an aldehyde
which was used immediately in the next reaction. Wittig reaction with
isopropyltriphenylphosphonium iodide completed the addition of the final three carbons to
the side-chain to yield ent-steroid 6. Hydrogenation followed by removal of the TBDMS
ether gave ent-epicoprostanol 7.

With side-chain synthesis complete, focus returned to the sterol nucleus and the regeneration
of the Δ4 double bond. In order to regenerate the Δ4double bond, 7 was oxidized to the
ketone 8, which was then brominated at the C-4 position, taking advantage of the cis-ring
fusion to preferentially direct bromination at that site (Scheme 2) [23]. The unstable
brominated steroid was immediately treated with LiCl in DMF to eliminate the bromine and
form the enone 9. The allylic group was added at the C-5 position via reductive addition
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using lithium in liquid ammonia and allyl iodide to form ent-steroid 10 [18]. Selective
reduction to the 3β alcohol using K-Selectride completed synthesis of ent-LY295427 (2).

Discussion
We have successfully synthesized ent-LY295427 in 28 steps starting from 2-methyl-1,3-
cyclopentanedione. The compound LY295427 is a known antagonist of the cholesterol-
regulatory effects of 25-HC, but the mechanism of that antagonism is unknown. This is
particularly interesting, as 25-HC regulates several cholesterol-homeostatic pathways
through different mechanisms. Recent work using the enantiomers of 25-HC demonstrated
that the membrane properties of 25-HC contribute to its cholesterol regulatory effects.

The successful synthesis of ent-LY295427 provides the cholesterol field with a unique probe
for examination of the molecular mechanism through which the LY295427 compound
antagonizes the effects of 25-HC. This chemical biology approach takes advantage of the
fact that enantiomers have identical physical properties, and thus should have identical
membrane-effects. Future biophysical and cell-based studies using nat- and ent-LY295427
may also aid in differentiating between mechanisms used by 25-HC to acutely regulate
distinct cholesterol homeostatic pathways.
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25-HC 25-hydroxycholesterol
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ACAT acylCoA: cholesterol acyl transferase
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SREBP sterol regulatory element binding protein
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nat natural
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Figure 1.
LY295427 (1) and ent-LY295427 (2)
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Scheme 1.
a) MeOH, AcCl, 60 °C, 1h; b) DMAP, TBDMSCl, THF, CH2Cl2, TEA, overnight; c) Et2O,
LAH, 30 min 0 °C, 2 h; d) CH2Cl2, NaOAc, Celite, PCC, 30 min 0 °C, 2 h; e)
Isopropyltriphenylphosphosium iodide, n-BuLi, TDA-1, THF, 0 °C, 15 min; f) 10% Pd/C,
MeOH/EtOAc, 60 psi H2, 30 min; g) Tetrabutylammonium fluoride (anhydrous), THF, 24h.
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Scheme 2.
i) Jones reagent, acetone; j) 1. Pyridinium tribromide, acetic acid, 2. LiCl, DMF, 100 °C, 4
h; k) Li, NH3, THF, t-BuOH, allyl iodide, −78 °C, 2.5h; l) K-selectride, THF, −78 °C, 2 h.
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