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Abstract: Nortestosterone was converted into 3-pyridy! steroid (8) which was then further transformed into
pyridine N-oxides (13, 14). These compounds were then assayed against the enzyme 5a-reductase.

The enzyme 5a-reductase (5AR) catalyzes the conversion of testosterone (T) to the more
potent androgen dihydrotestosterone (DHT)! and two isozymes of this enzyme have been
discovered in humans.2 DHT is believed to be involved in saveral androgen dependent diseases,
i.e. benign prostatic hyperplasia, alopecia, acne and hirsuitism.3 We were interested in finding a
novel inhibitor of this enzyme which might be useful in the treatment of these diseases.

The conversion of T to DHT is believed to take place via an enolate or enol like transition state
(Scheme 1).4 Based on this concept it was felt that a steroidal 3-pyridyl-N-oxide might also mimic
this transition state and prove to be a good inhibitor of 5AR.
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Although the steroid literature is vast, the desired 3-pyridyl steroid had been reported only
once® and the synthesis of this compound turned out to be inappropriate for our purposes.
Therefore an altemate route was investigated. It appeared that nortestosterone would be an ideal
starting material due to its ready availability. Starting with nortestosterone 1, the C3 carbenyl was
protected as the thioketal and subsequently removed under reductive conditions. Next the C17
alcohol was protected followed by hydroboration of the C4-C5 olefin affording a 1:1 diastereomeric
mixture of the corresponding alcohols 2 and 3. The mixture was oxidized to the C4 ketone followed
by introduction of the C2-C3 unsaturation via selenide chemistry® affording enone 4. With the
carbonyl transposed from C3 to C4, oxidative removal of the C3 carbon with replacement by
nitrogen was addressed. A single step procedure to remove the carbon failed under a variety of
conditions.” However, it was found that reduction of the C3 carbonyl followed by osmylation of the
olefin, gave the corresponding triol 6 which could be cleaved producing dialdehyde 7. Crude
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dialdehyde 7 was then treated with hydroxylamine hydrochioride to give the desired 3-pyridyl
steroid 8 along with 3-pyridyl-N-oxide 9 with concomitant removal of the C17 hydroxy protecting
group (Scheme 2). The N-oxide 9, presumably arises from either air oxidation of 8 or incomplete
dehydration of the ring closed intermediate and subsequent air oxidation.
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a. 1,2-ethanedithiol, BF3°Et20, MeOH/CH2CI2 (1:1) (100%) b. Na, NH3, THF, -33 °C; EtOH
(98%) c. TBDMSCI, DMAP, EtaN, CH2Cl2 (96%) d. BH3*THF, THF; 30% H202. 2.5 N NaOH,
0°to RT (92%) e. PDC, DMF/CH2Cl2 (95%) f. LDA, THF, -78 °C; PhSeCl, THF; 30% H202,
pyridine, CH2Cl2, H20 (50%) g. DIBAL, THF, 0 °C (86%)} h. OsOg4, t-BuOH, H20, NMO,
(62%) i. Pb{OAgc)4, HOAc, H20, dioxane j. NH2OHHCI, EtOH, HOAG, reflux {31% 7, 14% 8).

In order to selectively inhibit 5AR,4¢ the C17 side chain of 8 was further transformed to give N-

oxides 13 and 14 by the synthetic route outlined in Scheme 3. Oxidation of the C17 hydroxy group
of 8 generated ketone 10 which was converted to the corrasponding triflate followed by palladium
catalyzed carbonylation in the presence of either t-butyl amine or diethyl aminse to give unsaturated
amides 11 and 12.42 The C16-C17 olefin was carefully reduced? and the pyridine nitrogen oxidized
with mCPBA to produce the target N-oxides 13 and 14.9
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a. CrO3, H2804, H20, acstone, 0 °C (83%) b. KN(TMS)2, THF, TfaNPh, 0 °C (55%) ¢. HNEt2
or H2N-tBu, (Ph3aP)2Pd(OAc)2, CO (1 atm), DMF, 65 °C (62%) d. PtO2, Ho, EtOAc, EtOH

(79%) e. mCPBA, CH2Cl2 (69%).

N-oxides 13 and 14 were assayed against both type 1 and type 2 5AR.2 The results are

reported in table 1.

Table 1. compound type 1 5AR (Kj) type 2 5AR (Kj)
13 1.5 uM 0.031 uM
14 1.4 uM 0.104 uM

In summary, a synthetic route was designed to construct pyridine N-oxides 13 and 14 which
proved to be potent inhibitors of type 2 SAR. Further work towards developing potent inhibitors of

both isozymes of 5AR is ongoing.
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if the reaction was not carefully monitored reduction of the pyridine ring took place.

9. Al new compounds exhibited spectroscopic (IR and NMR) and analytical (combustion analysis
and/or high resolution mass spectrum) data in accord with the assigned structure. Spectral data
of N-oxide 13: TH NMR (CDCl3, 300 MHz) § 8.00-7.98 (d, 2H), 7.13 (d, 2H, J = 6.59 Hz), 3.78-
3.65 (m, 2H, -CHoCHg), 3.20-2.99 (m, 2H, CH2CH3), 2.83-2.69 (m, 3H), 2.36-2.21 (m, 4H),
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(decomp); high resolution mass spectrum calcd for C22H32N202 356.2465, found 356.2471;
97% pure by analytical HPLC.
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