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Abstract : The hydroboration-oxidation of a A7 pregnadiene leads to a A7 6a-hydroxyderivative.
This is converted to an acetylenic analogue of ecdysteroids, which is an inhibitor of their biosynthesis
invitro.

Several acetylenic cholesteryl derivatives have been reported by our group to irreversibly inhibit ecdysone
biosynthesis!: 2, It was reasonable to assume that the cholesteryl nucleus was transformed into an ecdysteroid
precursor by the biosynthetic enzymes before reaching its target, the C-22 hydroxylase, which was inactivated by
the acetylenic function (Scheme 1).

%— Ecdysone

C-22 hydroxylase

Scheme 1

In an attempt to check this hypothesis, we needed to establish a short and efficient synthesis, enabling us
to obtain sufficient amounts of products for biological tests. The usual method for synthesizing these molecules
consists in either a strong oxidation of a AS:7 diene3: 4, or a bromination in the « position to a C-6 ketone5: 6;
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however, both methods gave moderate yields of the desired product. Therefore, we have investigated the
hydroboration of a A5.7 diene as an alternate reaction’, starting from pregnenolone. For this purpose, we have
introduced this diene by an allylic bromination followed by the elimination of the corresponding sulfoxide
(Scheme 2).
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-a- TBDMSCI (1.2 eq.), iPr2EIN, CH2C12/DMF, rt, 25h, quant.; -b- NaBH4 (5.0 eq.), MeOH, 0°C, 15 mn, 85%; -c-
Dibromodimethylhydantoin (1.0 eq.), hexane, reflux, 20 mn; -d- LiBr (2.0 eq.), toluene/acetone, 0°C, 2h; -e- Thiophenol (1.3 eq.),
Et3N, rt, 30 mn; -f- mCPBA (1.1 eq.), AcOEt, 0°C, 45 mn; -g- EBN, toluene, 70°C, 30h, 56% starting from 4; -h- BH3:THF (5.0
eq.), THF, 0°C, 15 mn, NaOH/H202, 86%; -i- PCC (4.0 eq.), CH2Cl2, 1t, 20 mn, 81%; -j- SeO2 (10 eq.), dioxane, 80°C, 5§ mn,
82%; -k- Mg, EtBr, TMSacetylene (50 eq.), THF, 0°C, 30 mn, 83%; -I- HF,:Py, Py/THF, rt, 1h, quant.; -m- nBu4NF (1.5 eq.),
THF, rt, 15 mn, quant.

Scheme 2
We have achieved the synthesis of the intermediate 88, possessing a AS.7 diene, by reducing TBDMS

protected pregnenolone with NaBHy, to give the corresponding 20(R) alcohol 4 as the major diastereomer.
Further conversion to the A5.7 diene was realized according to a selective procedure described by Confalone ez
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al®. After the classical bromination at C-7 with 2,3-dibromo-5,5-dimethylhydantoin and equilibration with LiBr
(or nBuyNBr), the mixture of bromides, where the 7a epimer 5 predominates, was treated with thiophenol to
form the 7B-allylic sulfide as the major product. Oxidation with mCPBA then gave the corresponding sulfoxide
7. The overall conversion (56% yield) was conducted without chromatography from compound 4 up to the
required diene 8, which was free of the A%6 isomer. Hydroboration of 8 with BHj3:THF followed by oxidation
with alkaline hydrogen peroxide yielded the desired allylic alcohol 910, All attempts to oxidize the crude
organoborane in a one pot procedure with PCC!1: 12 were unsuccessful, however, oxidation of alcohol 9 with
PCC gave the corresponding diketone 1013, Subsequent treatment with SeO,14 furnished the 140-hydroxy
derivative 11 (30% from pregnenolone), already described by Kametani et al.6 (10% yield with the same starting
material), in the course of a 2-deoxyecdysone synthesis. Interestingly, condensation of the acetylenic side chain
required 50 equivalents of the acetylenic Grignard to reach completion, allowing us to isolate compound 12 in
83% yield15. We failed to achieve the deprotection of both TBDMS and TMS in one step with nBuyNF, but
treatment with the HF,:Py complex gave the TBDMS deprotected molecule 13 as the sole product16. TMS was
then removed with nBuyNF, giving the target molecule 1417 quantitatively.

Thus in conclusion, we have carried out a versatile method for synthesizing a series of potential inhibitors;
we are presently involved in the synthesis of a 2-deoxyecdysteroid acetylenic derivative (5B-H, possessing a A/B

cis junction).
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This reaction was conducted in a polyethylene flask. Compound 12 (25 mg, 45 pmol.) in I ml of a

HF, :Py solution (prepared from 6.5 ml of the HF,:Py complex, 15.7 ml of dry pyridine and 50 ml of dry
THF) was stirred for 1h at rt. The reaction mixture was then poured into 50 ml of a saturated aq.
NaHQCOj solution. Extraction with Et;O, followed by drying over MgSO, and evaporation to dryness
gave compound 13 (20 mg, quant.).
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