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The synthesis of a number of 2/3-halo-5a-androstan-3a-ol-17-ones and their 
derivatives is described. Physical data have been obtained to confirm the chem­
ical evidence for the axial orientation of the fluorine in the 2/3-fluoro-3-keto-5a-
androstanes. Preliminary biological studies have shown some of these compounds 
to possess interesting physiological properties. 

A recent report by Hellman and associates2 describing the hypo­
cholesterolemic effect produced by parenterally administered andro­
sterone (oa-androstan-3a-ol-17-one) stimulated our interest in 2(3-
halo-5a-androstan-3a-ol-17-ones and their derivatives. It was hoped 
that the introduction of a 2/3-halogen into the androsterone molecule 
would not only enhance the cholesterol-lowering effect, but also pro­
duce compounds possessing oral activity. 

A search of the literature revealed that the synthesis of 2/3-bromo-
5a-androstan-3a-ol-17-one had been described by Fajkos, ct al.3 

By using a slight modification of this procedure, the 2/3-chloro, bromo, 
and iodo-5a-androstan-3a-ol-17-ono analogs (Ilb-d) were prepared 
by diaxial cleavage of 2a,3a-epoxy-oa-androstan-17-one (I). An 
attempt to prepare the corresponding 2/3-nuoro-5a-androstan-3a-ol-
17-one (Ha) from I with boron trifluoride etherate in a benzene-ether 
solution1 led mainly to a high melting product with analysis for 
CSSHBTFOL5 A fair yield of I l a was obtained, however, when a chloro­

us Paper I, R. E. Counsell, P. D. Klim.-itra, R. E. Ranney and D. L, Cuok, J. Med. 1'harm. 
Chem., 8, 720(1902) , 

(2) L. He l lman , H. L. Bradlow, B. Zumoff. D . K. F u k u s h i m a , and T. F . Ual lagher , ,/. Clin. 
Endocrinol, and Metab.. 19, 930 U9">9>. 

>3) J. Fa jkos a n d F . Sorm, Coll. Cirrl.iislnr. Chem. Comm.. 24, 3115 (1939). 
(4) H. H. Hcnbes t a n d T. I. Wrigley. ./. Chem. Soc, 470r> (19.'>7). 
(5) Th is proiinet . in.p. 2<i7 -2(>9C, [al'-'D -{- 91° . was Tentat ively assigned tlie s t r u c t u r e : 
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form solution of I was added slowly to a large excess (20-30-fold) of 
anhydrous hydrogen fluoride in chloroform-tetrahydrofuran. 

The 17-carbonyl group in the above halohydrins was reduced 
smoothly and in good yield with lithium-tri-tert-butoxyalumino-
hydride to give the corresponding 2/3-halo-5a-androstane-3a,17^-
diols (Illa-d). The reduction of He with sodium borohydride, on the 
other hand, gave 2a,3a-epoxy-5a-androstan-17/3-ol due to the basicity 
of the reducing media. Similar treatment of l ib , however, gave the 
desired 2/3-chloro-3a,170-diol (Illb). The acetates (Ile-g) of the 
2/3-halohydrins were prepared by conventional methods. 

The observation6 that 2a-fiuoro-5a-androstan-17/3-ol-3-one acetate 
(X) caused marked inhibition of methylcholanthrene-induced rat 
mammary cancer as well as a strong anabolic response in the young 
female rat prompted us to prepare the corresponding 2/3-fluoro epimer. 
Diaxial fission of 2a,3a-epoxy-5a-androstan-17/?-ol acetate (VII) 
with anhydrous hydrogen fluoride as described above gave the de­
sired fluorohydrin (VIII). Chromic acid oxidation of VIII furnished 
2^-fluoro-5a-androstan-17/3-ol-3-one acetate (IX). A similar oxida­
tion of Ha gave 2/3-fluoro-5a-androstane-3,17-dione (IV). Treatment 
of IV and IX with hydrobromic acid in acetic acid led to the pre­
viously described 2a-fluoro epimers, V6 and X.6,7 

An interest in the possible myotrophic activity of the 2-fluoro 
steroids prompted us to prepare some 2-fluoro-5o:-androst-l-ene de­
rivatives.8 Bromination and dehydrohalogenation of V gave 2-
fluoro-5a-androst-l-ene-3,17-dione (VI). The preparation of 2-
fluoro-5a-androst-l-en-17/3-ol-3-one acetate (XII) involved treating 
XI in glacial acetic acid with anhydrous hydrogen fluoride. 

Except for a recently issued patent,9 this is the first description of 
2(3-fluoro-3-ketosteroids. Consequently, spectroscopic and other 
physical data were obtained to confirm the chemical evidence for the 
axial orientation of the fluorine group in compounds IV and IX. 
In contrast with 2-bromo- and 2-chloro-3-ketosteroids,10 the infrared 
spectrum was of no value for differentiating the equatorial and axial 
2-fiuoro-3-keto-5a-androstane epimers. For example, the C-3 car-
bonyl stretching region of both IV and IX was displaced by about 24 
cm. - 1 to a higher frequency. In the ultraviolet, however, the pres­
ence of the axial fluorine in compound IX produced a bathochromic 

(6) S. Nakanishi, K. Morita, and E. V. Jensen, J. Am. Chem. Soc, 81, 5259 (1959). 
(7) J. Edwards and H. J. Ringold, J. Am. Chem. Soc, 81, 5262 (1959). 
(8) The preparation and myotrophic activity of 2-bromo and 2-chloro-5a-androat-l-ene 

derivatives was included in a previous publication, R. E. Counsell and P. D. Klimstra, J. Med. 
Pharm. Chem., 5, 477 (1962). 

(9) R. E. Counsell and P. D. Klimstra, U. S. Patent 2,980,710 (1961). 
(10) E. G. Cummins and .J. E. Page, J. Chem. Soc, 3847 (1957). 
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shift in the low intensity carbonyl absorption band of about + () niM-
This shift is slightly less than that reported (i.e., +15) for other axial 
a-fiuoroketosteroids.11 As expected, the introduction of the equa­
torial 2a-fluoro group left the ultraviolet absorption maximum un­
affected. 

Additional evidence for the axial configuration of the fluorine group 
in 2/3-fluoro-f)a-androstane-3,17-dione (IV) was obtained by nuclear 
magnetic resonance measurements.1- The C-19 methyl protons of 
IV displayed a split peak (03 and (3o c.p.s.) possibly due to a 5 bond 

i l l ) V. Djerassi, "Optical Rotatory Dispersion," MeGraw-Uill Book Company, Inc. 
New York, N. Y., 1960, pp. 115-131: C. Djerassi and W. Klyne, J . Am. Chem. Sot:., 79, 1501! 
(i.y.")7). 

(12) The n.ni.r, si^ectj'a were furnished by Dr. K. T. Dillon and Mr. J. Damascus of our 
Analytical Division. Measurements were obtained on the Varian model A-60 at (>0 Me. in 
deuteriochloroform using tetramethylsilane as an internal standard. 
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Fig. 1.—Rotatory dispersion curves (methanol) of 2/3-nuoro-5a-androstan-17/3-ol-

3-one acetate (IX) and 2a-fluoro-5a-androstan-17/3-ol-3-one acetate (X). 

spin-spin coupling between the C-19 methyl protons and the C-2 
axial fluorine.13 In contrast, the 2a-fluoro isomer (V) gave the usual 
C-19 methyl group singlet (68 c.p.s.). The possibility that the split 
peak is due to a mixture of A-ring conformers, however, cannot be 
completely eliminated. The fact that the fluorohydrin (Ila) also 
gave a split peak (56 and 58 c.p.s.) for the C-19 methyl protons would 
tend to discount this latter possibility.14 

Recently, optical rotatory dispersion measurements have been very 
useful in determining the configuration of a-haloketones.u As shown 
in Fig. 1, the ORD curve15 of X is not sufficiently different from that of 

(13) D. R. Davis, R. P. Lutz, and J. D. Roberts, J. Am. Chem. Soc, 83, 246 (1961). 
(14) We are indebted to Dr. R. H. Bible of our Chemical Research Division for his assistance 

in the interpretation of the n.m.r. data. 
(15) We are greatly indebted to Prof. W. Klyne, Westfield College, London, England, for 

determining the ORD curves of these compounds for us. 
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."Ja-androstan-l7/3-ol-3-one acetate,11 thus confirming the equatorial 
configuration of the fluorine atom, In contrast with axial a-bromo 
and a-chloroketones. however. IX gave a negative curve. This 
anomalous behavior of axial fluorines has been noted previously.11 

A recent report by Allinger and associates16 described the use of 
dipole moment data to prove the equatorial orientation of 2a-fluoro-
cholestan-3-one by direct correlation with calculated values. Pre­
liminary measurements gave dipole moment values which primarily 
prove the axial configuration of the fluorine in 2/J-fluoro-")a-andro-
stane-3,17-dione (IV) when compared with its calculated value.17 

Biological Activity.18—The assay used to evaluate the hypoeho-
lesterolemic activity of the 2/3-halo-5a-androstan-3a-ol-l 7-ones was an 
adaptation of that used by Garattini and coworkers." The com­
pounds were administered intraperitoneallv to Triton-stimulated 
adult male rats. At a dose of 100 mg./kg., 2/3-iodo-5a-androstan-
3a-ol-17-one (lid) and 2/3-chloro-5a:-androstan-3a-ol-]7-one (lib) 
exhibited significant inhibition of the Triton-induced hypercholester­
olemia. These compounds possessed 2 and 0.75 times the activity 
of the standard diphenyJethylacetic acid (Liosol). respectively. 
By comparison, androsterone was inactive in this assay under similar 
conditions. 

None of the 2/3-halo-5a-androstane derivatives was effective in re­
ducing the plasma cholesterol level when administered orally to rats 
made hypercholesterolemic with 0.2% propylthiouracil. Compounds 
l id and He, however, did show some activity in this assay when ad­
ministered subcutaneously. 

In comparing compounds IX and X, interesting biological results 
were noted. While 2a-nuoro-5a-androstan-17£J-ol-3-one acetate (X) 
exhibited anabolic activity in the immature rat as measured by the 
increase in weight of the levator ani muscle, the 2/3-fluoro isomer (IX) 
was inactive at the same dose level. Both compounds, however, ex­
hibited antiestrogenic activity. Studies are now in progress to eval-
ulate 2/3-fluoro-5a'-androstan-17/3-ol-3-one acetate as an inhibitor of 
mammary fibroadenoma. 

(16) N. L. Allinger, H. M. Blatter, M. A. DaRooge, and L. A. Freiberg. ./. Org. Chem.. 26, 
2550 (1961). 

(17) We are extremely grateful to Dr. Norman L. Allinger of Wayne State University for 
determining and interpreting the dipole moment data for this compound. These data will bo 
reported by Dr. Allinger in J. Org. Chem.. in press. 

(18) We are grateful to Drs. Francis J. Saunders, Robert E. Ranney, Donald L. Cook, and 
Mr. E. F. Nutting of our Biological Research Division for furnishing us with this information. 

(19) S. Garattini, C. Morpurgo, B. Murelli, R. Paoietti, and N. Passerini, Arch. Int. Pharm'i-
r.odyn. Therap., 109, 400 (1957). 
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Experimental20 

2#-Fluoro-5a-androstan-3a-ol-17-one (Ila).—To a solution of anhydrous 
hydrogen fluoride (20.8 g.) in purified tetrahydrofuran (38 ml.) and chloroform 
(14 ml.) cooled in a Dry Ice-isopropyl alcohol bath was added dropwise and with 
rapid stirring 2a,3<*-epoxy-5<*-androstan-17-one4 (I, 12.0 g.) in chloroform (64 
ml.). The addition required 2.5 hr. The reaction mixture remained 1.5 hr. 
in the cold and was then allowed to come to room temperature. The contents 
were poured slowly into 15% aqueous potassium carbonate solution (800 ml.). 
Chloroform (100 ml.) was added and the solution stirred rapidly. Additional 
15% aqueous potassium carbonate solution (250 ml.) was added and the organic 
layer separated. The aqueous layer was extracted with chloroform and the 
combined organic layers were washed successively with water, 5% sodium bi­
carbonate solution and water. The extract was dried over anhydrous potassium 
carbonate containing Darco and the solvent removed in vacuo. The resulting 
glass was taken up in benzene and adsorbed onto silica gel (1 kg.). Elution with 
benzene-ethyl acetate (7:1) gave Ila (6.6 g.), m.p. 184-185°, [a]28D +97°. 

Anal. Calcd. for Ci3H29F02: C, 73.99; H, 9.48; F, 6.16. Found: C, 74.10; 
H,9.53; F,5.90. 

2<3-Chloro-5a-androstan-3a-ol-17-one (lib). General Method.—A hetero­
geneous mixture of 2<*,3a-epoxy-5a-androstan-17-one4 (I, 4.0 g.), coned, hydro­
chloric acid21 (110 ml.), and chloroform (250 ml.) was placed on a mechanical 
shaker for 20 min. The chloroform layer was separated and washed successively 
with 5% sodium bicarbonate solution and water. The extract was dried over 
anhydrous sodium sulfate containing Darco. Removal of the solvent in vacuo 
left a white solid which was recrystallized from ethanol-water to give l ib (2.7 g.), 
m.p. 197-199° dec, [ a ] ^ +92°. 

Anal. Calcd. for Ci„H29C102: C, 70.24; H, 9.00; CI, 10.92. Found: C, 
70.13; H.8.89; CI, 10.81. 

2;8-Fluoro-5a-androstan-3a-ol-17-one Acetate (He). General Method.—A 
solution of 2/3-fluoro-5a-androstan-3a-ol-17-one (Ila, 0.4 g.) in acetic anhydride 
(2.0 ml.) and dry pyridine (4.0 ml.) was stirred at room temperature for 3.5 hr. 
The solution was poured into ice and water (30 ml.). An oil separated which 
was extracted with ether. The extract was washed successively with 5% hydro­
chloric acid, 5% sodium bicarbonate solution, and water. The organic phase was 
dried over anhydrous potassium carbonate containing Darco. Removal of the 
solvent in vacuo left an oil which crystallized from ethanol-water to give lie 
(0.32 g.), m.p. 123-125°, [a]28

D + 113.5°. 
Anal. Calcd. for CaiHaiFOa: C, 71.97; H, 8.92. Found: C, 72.18; H, 8.65. 
2/3-Fluoro-5a-androstane-3a,17/S-dioI (Ilia). General Method.—A solution of 

lithium-tri-tert-butoxyaluminohydride22 (2.5 g.) in tetrahydrofuran (15 ml.) 
was added to 2/3-fluoro-5a-androstan-3a-ol-17-one (Ila, 1.0 g.) in tetrahydrofuran 
(15 ml.) cooled in an ice bath. After stirring for 3 hr. the colution was poured 
into a mixture of ice and water (150 ml.) containing acetic acid (15 ml.). The 

(20) Optical rotations, spectra, and analytical data were furnished by our Analytical De­
partment under the supervision of Dr. R. T. Dillon. Optical rotations and infrared spectra 
were obtained in chloroform and ultraviolet spectra in methanol unless otherwise indicated. 
Melting points are uncorrected. 

(21) Substitution of 48% aqueous hydrobromio acid (80 ml.) and 47% aqueous hydriodic 
acid (50 ml.) in this procedure afforded compounds He and l id , respectively. 

(22) Obtained commercially from Metal Hydrides, Inc. 



TABLE I 

2JS-HALO-5O<-ANDROSTANE DERIVATIVES 

Re crystallization 
media 

Me2C0 
hexane 

EtOH 

MeOH 

MeOH li,() 
MeOH-H,0 
MeOH 
MeOH 
Et0H-I I 2 O 
Me2CO 
Me2CO MeOH 

Me2CO 

Yield, % 

51.5 

60 

62.0 

55.5 
70.5 
73.1 
77 
79.4 
80.7 
83.5 

59.6 

M.p., °C. 

184-185 

204 205 
dec. 

186-186.5' 
dec. 

139.5 dec. 
123-125 
161-164 
135-136 
242-244 
249.5 dec. 
220-22ld 

dec. 
141-142 

Ha 

l ib 

lie 

l id 

He 
III 
Ilg 
I l i a 
III1) 
IIIc 

u I- ujkos3 reports m.p. 196 197". 
ni.i). 250-251°. 

+97° 

+92° 

+93° 

+ 102° 
+ 113.5° 
+ 9 6 . 5 ° 
+ 144° 
i> 

+34°': 

+ 44°'' 

+51° 

Formula 

0,9H29FO2 

C19H29CK>2 

C19H89BrO, 

C19H29IO, 

C21HMF<), 
CaH31C10« 
C21H31IO., 
C J 9H3 lF02 

C19H31C102 

C19H31Br02 

019H31IO, 

Analyses, 
—-Culcd.— —. 
(.' H 

73.99 

70.21 

61 .78 

54.81 
71.97 
68.74 
55.02 
73.51 
69.80 
61.45 

54.54 

9.48 

7.02 
8.92 
8.52 
6.82 

10.07 
9.56 
8.42 

7.47 

—Found- -
C II 

74.10 

54.89 
72.18 
08.79 
54,83 
73.68 
69.56 
61.40 

51.63 

9.53 

9.00 70.13 8.89 

7.91 61.97 8.06 

7.17 
8.65 
8.60 
6.73 

10.07 
9.67 
8.33 

7.51 

' 'Too insoluble to deienuine optical rotation. '' Dioxane was used as the solvent. '' Kajkos3 reports 
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precipitate was collected, washed with water, and air dried. Recrystallization 
from ethanol-water gave Ilia (0.8 g.), m.p. 242-244°. 

Anal. Caled. for Ci9H31F02: C, 73.51; H, 10.07. Found: C, 73.68; H, 
10.07. 

2j3-Iodo-5a-androstane-3<*,170-diol (Hid).—A heterogeneous mixture of 
2a,3a-epoxy-5a-androstan-17/3-ol4 (2.0 g.) and 47% aqueous hydriodic acid (23 
ml.) in chloroform (75 ml.) was agitated mechanically for 20 min. at room tem­
perature. A small amount of dark brown precipitate which formed was collected 
and discarded. The tan-colored chloroform layer was separated and washed 
successively with dil. sodium thiosulfate solution (20 ml., 0.004 JV), 5% aqueous 
sodium bicarbonate solution and water. The extract was dried over anhydrous 
sodium sulfate containing Darco. Removal of the solvent in vacuo left a solid 
which was recrystallized from acetone to give Hid (1.2 g.), m.p. 141-142°, dec, 
[a]26D+54°(dioxane). 

Anal. Calcd.forCi9HSiI02: C, 54.54; H, 7.47. Found: C, 54.63; H, 7.54. 
2/3-Fluoro-5a-androstane-3,17-dione (IV).—To a solution of 2/3-fluoro-5a-

androstan-3a-ol-17-one (Ha, 0.5 g.) in acetone (20 ml.) was added dropwise and 
with stirring a standard chromic acid solution23 until the color of the reagent per­
sisted. The excess of chromic acid was decomposed by adding a drop of iso-
propyl alcohol. The organic layer was decanted from its inorganic salts and 
poured into ice and water. The precipitate was collected, washed with water, 
and air dried. Recrystallization from methanol-water gave IV (320 mg.), m.p. 
142-143°, « S 42, Xm„ 3.4, 5.75 M, [«]27D +123°. 

Anal. Calcd. for Ci9H27F02: C, 74.47; H, 8.88. Found: C, 74.16; H, 8.93. 
2a-Fluoro-5a-androstane-3,17-dione (V).—A solution of 2/3-fluoro-5<*-andro-

stane-3,17-dione (IV, 100 mg.) in glacial acetic acid (3.5 ml.) and 48% aqueous 
hydrobromic acid (0.5 ml.) was allowed to stand for 20 hr. at room temperature. 
The reaction mixture was poured into ice and water and the precipitate collected, 
washed with water, and air dried to give V, m.p. 203-205° dec. (reported6 m.p. 
204-205°), eS.60, \max 3.4, 5.75 M, [<*]27D +138°. 

2-Fluoro-5a-androst-l-en-3,17-dione (VI).—To 2a-fruoro-5a-androstane-3,17-
dione (V, 3.0 g.) in glacial acetic acid (25 ml.) and 48% aqueous hydrobromic acid 
(0.1 ml.) cooled to 10-15° was added dropwise with stirring over 0.5 hr. a solution 
of bromine (1.6 g.) and sodium acetate (0.82 g.) in glacial acetic acid (15 ml.). 
The reaction was stirred for 2 hr. and poured into ice and water (250 ml.) con­
taining sodium acetate (0.8 g.). The precipitate was collected and washed 
successively with water and 5% sodium bicarbonate solution. The crude 2-bromo 
derivative (1.3 g.) in dimethylformamide (10 ml.) containing lithium chloride 
(0.45 g.) and lithium carbonate (0.27 g.) was refluxed for 2.5 hr. in a nitrogen 
atmosphere. Ether (20 ml.) was added and the total solution poured into cold 
water. The aqueous layer was extracted with ether and the combined extract 
washed successively with 5% hydrochloric acid, 5% sodium bicarbonate solution, 
and water. The extract was dried over anhydrous potassium carbonate con­
taining Darco and the solvent removed in vacuo. The oily residue was dissolved 
in benzene and adsorbed onto silica gel (50 g.). Crystallization of the benzene-
ethyl acetate (19:1) eluate from acetone-hexane gave VI (0.3 g.), m.p. 188-190°, 
e ! i ? " 8600, [a]2 'D+122°. 

Anal. Calcd. for Ci9H25F05: C, 74.97; H, 8.23. Found: C, 74.74; H, 8.55. 

(23) K. Bowden, I. M. Heilbron, E. R. H. Jones, and B. C. L. Weedon, J. Chem. Soc, 39 
(1946). 
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2fJ-Fluoro-5a-androstane-3«,17jS-diol 17-Monoacetate (VIII).—Treatment of 
2a,3a-epoxy-5a-androstan-17/3-ol acetate* (VII, 5.6 g.) with hydrogen fluoride as 
described above gave pure VIII (2.8 g.), m.p. 204.5-205.5°, [a]25

D +12°. 
Anal. Calcd. for C2iH,»FOj: C, 71.56; H, 9.44. Found: C, 71.67; H, 9.47. 
2/3-Fluoro-5a-androstan-17/3-ol-3-one 17-Acetate (IX).—Chromic acid oxida­

tion of 2|8-fluoro-5o:-androstane-3a,17/3-diol 17-monoacetate (VIII, 1.0 g.) as 
described above gave IX (0.4 g.), m.p. 153-154°, eS?« 24.6, Xm„ 3.38, 5.75, 7.91 
M, [a}r>\ +38°. 

Anal. Calcd. for C2iHslF08: C, 71.97; H, 8.92. Found: C, 71.91; H, 9.20. 
2«-Fluoro-5a-androstan-17;3-ol-3-one 17-Acetate (X).—A sample of 20-

fluoro-5a-androstan-17(S-ol-3-one 17-acetate (IX, 100 mg.) was epimerized as 
described above to give X as white needles (70 mg.), m.p. 192-194° (reported6 

m.p. 190-193°), S , 18.5, Xmoa! 3.38, 5.75, 7.92 M, [«]26D +46.5°. 
2-Fluoro-5a-androst-l-en-170-ol-3-one 17-Acetate (XII).—To a solution of 

anhydrous hydrogen fluoride (7.0 g.) in glacial acetic acid (60 ml.) was added 
with rapid stirring during 20 min. a solution of la,2a-epoxy-5a-androstan-17,8-
ol-3-one 17-acetate24 (XI, 4.0 g.) in glacial acetic acid (140 ml.). The solution 
warmed to 40° and was controlled by means of a water bath. After allowing the 
solution to stand at room temperature for 17 hr., it was poured into ice and water 
(650 ml.). The resulting semi-solid was extracted with ether. The extracts 
were washed with 5% sodium bicarbonate solution and dried over anhydrous po­
tassium carbonate containing Darco. Solvent removal in vacuo left a solid which 
was recrystallized twice from acetone-hexane to give XII (2.05 g.), m.p. 172-175°, 
S 2 3 " 8200, [ a p D + 5 9 ° . 

Anal. Calcd. for C2iH29F03: C, 72.38; H, 8.39. Found: C,72.84; H, 8.45. 

(24) W. M. Hoehn, J. Org. Chem., 23, 929 (1958). 

Hypocholesterolemic Agents. III.1 

N-Methyl-N-(dialkylamino)alkyl-17/3-
aminoandrost-5-en-3(8-ol Derivatives 

R. E. COTJNSELL, P. D. KLIMSTRA AND R. E. RANNEY 

Division of Chemical Research of G. D. Searle & Co., Chicago 80, Illinois 

Received June 15, 1962 

A series of N-methyl-N-(dialkylamino)alkyl derivatives of 17j8-aminoandrost-
5-en-3/3-ol stericaUy similar to cholesterol was synthesized by the Leuckart re­
ductive amination of readily available 3/3-hydroxyandrost-5-en-17-one followed 
by reduction with lithium aluminum hydride. The ability of 17-ketosteroids to 
form stable Schiff bases when condensed with primary amines afforded an alter­
nate path to these compounds. Several compounds in this series were found to 
exhibit pronounced oral hypocholesterolemic activity when evaluated in rats. 

One approach to the development of hypocholesterolemic agents 
has involved the synthesis and biological evaluation of compounds 


