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Tn a previous paper (1) we described the conjugate addition of Reformatsky reagents to 16—
dehydronrernenolone acetate and we attributed l6a-conficuration to the new substituent at C-16.,

This hypothesis is now confirmed by further transformations of the adduct, 16a—dimethyl-
bregna-5,17(20)-dien-33,20-diol-16a-acetic acid-(16b-s20)s-lactone (Ta)(1),a structure present
ing with a 1ho-substituent,a potential 20-ketone function and an easily functionalized C-17
nosition,

Pv reactins Ta with two molar eauivalents of cupric bromide in refluxing methanol, and ace
tvlatinr the crude reaction mixture,we obtained the 17a-bromo derivative IIa,with m.p. 205-206
00 ~1°R1 38 1000= =5996,8. 100 ~506:8, 46 s00= T2957,a= ~101,6);NiR
at & 0.78 (s,H,18-Me), 1.02 (s,3H,19-Me), 1.156 and 1.264 (6H,16a sem-Me),2.43 (s,3H,21-Me),

¢, /n] = =77°(2), (# = +4165,0
3.62 (s,?H,—COZEg),2.03 (s,3H,~0-r0-Me); the process did not affect the integrity of the olefin
bond at C-5 (%a,b). The product treated with CaCOq in DMA (2) or LiBr and LiZCO3 in DMF (5 a,b)
was slowly converted to 1fa-dimethvl-prezna-5,16-dien-33-0l-20-one-160~acetic acid methyl ester
acetate (ITI),with m.p. 160-170 C,[&]D= -116°,Amax 207 and 255 mp (€=3,100 and 4,360),(¢390°=
-1552,Ba000= -1918,f3300= ~913,@3900 = =9558,B9440= ~17807,85500= ~1141552,= ~10.05 ag= +168.9)
MMR at § 1.057 (s,6H,18-Me and 19-Me), 1.20 and 1.34 (6H,16a cem-Me),2.12 (s,3H,21-Me), 2,02
(s,3H,-0-CO-He), 3.62 (s,3H,—C02-ﬂg).From the crude mixture of the cupric bromide reaction we

also isolated small amounts of 17a-I derivative (1),170-0CH, compound was not detected (3b).

After saponification to the crude 33-0l derivative (Igb),/Q/D = -65° and Oppenauer oxi-
dation, we obtained a 55% vield of 170-bromo-16a-dimethyl-pregn-4—ene-3,20-dione-160~acetic
acid methyl ester (IIc),with m.p. 160-171 C,[h/D =+8°,Amax 241 mp (€=16,120),

On the other hand,when bromination of IIa was carried out in the same solvent with two mo
lar equivalents of bromine in methanol or methanol-dioxane mixture at room temperature,the reac

tion products were the 178-derivatives IVa and YVb,Chromatosraphy of the crude reaction mixture

on silica gel allowed separation of two crystalline products,namely 50,173-dibromo-63-methoxv-
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16a-dimethyl-17-iso—pregnan-3B-o01-20-one-160-acetic acid methyl ester (IVa) with m.p. 176-178 C
7 = =400 = = = o = o =17 . H
Lol = —49° (B, 00= 11297, )5 +4475,8, ;= ~2983,0, (o= ~12645,8, ((=-12380, a =171.2); NMR
at § 1.26 (s,3H,18-Me), 1.34 (s,3H,10-Me), 1.18 and 1,20 (6H,16a gem-Me), 2.46 (s,3H,21-Me),
2,00 (s,3H,~0-CO-Me), 3.16 (s,3H,68-0Me), 3.66 (s,3H,-002—M_e_) and 50.,60,17B~tribromo-16a-di
methyl-17-iso-pregnan-3B3-o0l-20-one-160-acetic acid methyl ester (IVb) with m.p. 146-148 C,/a/D=
-60°,/0/ 165~ ~359,If the C-5 double bond was previously protected against the action of metho~
xide anion by the addition of one molar equivalent of bromine in CHZCl2 ,giving the 50,68-dibro
mo derivative (Ib) with m.p, 148-150° C,ﬁl/n= -43°,/0/ ‘365°£= ~170°,the only product of the reac-
tion was the tribromo compound IVb.Subsequent treatment of IVb with sodium iodide in acetone ga
ve 173-bromo-16a—dimethyl-17-iso-pregn-5-en-303-01-20-one-160-acetic acid methyl ester acetate
i — v = 360 = 1 = A = ~204 =
(Va) with m.p. 128-130 c,[a]D 35 (¢330° +3547,$?53200 +4730,¢300° 2042,952650 10750,?52500
= -10212,2 = +154,8); NMR at & 1,285 (s,3H,18-Me),1.,025(s,3H,19-Me), 1.194 and 1.195 (6H,16a~
gem-Me) ,2.49 (s,3H,21-Me), 2.02 (s,3H,-0-CO-Me), 3.6% (s,.’;H,—COZ—M_e);subsequent saponification



No.45 3929

gave the corresponding 3B-ol (Vb) with m.p. 139-140 C,[@/D= +40°,[@7365°= +449,

The positive Cotton effect in the o.r.d. curves of IVa and Va ,the negative Cotton effect
of ITa provide definite information as to the stereochemistry of the bromine atom at C-17 and
as to the axial or quasi-axial orientation of the C17-Br bond in ITa,IVa and Va (6).

Dehalogenation of ITa (170-Br) and Va (173-Br) with Zn in 90% acetic acid gave the same 2:1

mixture of Ia and 16a~dimethyl-pregnenolone-l6o-acetic acid methyl ester acetate (IX) (1).
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Tt is well accepted (7a,b) that during a-dehalogenation and o-deacetoxylation reactions the
formatiombf an intermediate enolate anion occurs.In our case we think that the enolate anion
(VIIT) is partly protonated to give the 170-H-20-keto compound (IX) (1) and partly combined
with the ester function to give the 17{20)6-enol-lactone Ia.In addition to confirm that all dif
ferences between ITa and Va are only related to the stereochemistry at C-17,our results suggest
that the same intermediate enolate anion might occur in the course of the conjugate addition of
Reformatsky reagents to 16-dehydroprecnenolone acetate.Furthermore we found that pyrolysis of the
trans—~-§-keto—p-bromo ester (Va) at 140-145 C proceeds smootly to give methyl bromide,derived
from the alcohol moiety of the ester, and high yields of the §-keto—-y-lactone 16a-dimethyl-pre
gn-5-en-303,170~-diol-20-one-16a-acetic acid-(16b—=17)y-lactone acetate (VIa) with m.p. 212-214 C
(o] = =420 (B o= +4315,8, )= +5754,8, 6= ~2655,8,, 0= =11724,8, = -11507, a= +174.83); TR
€0 (lactone) 1765 cm ;NMR at & 0.73 (s,3H,18-Me), 1.015 (s,3H,19-Me), 1.00 and 1,18 (6H,gem-Me)
2.28 (s,3H,21-Me), 2.02 (s,3H,-0-CO-Me). The positive Cotton efect in the o.r.d, curve of VIa
and the chemical shift associated with C-18 methyl absorption (8) in its NMR spectrum are well
consistent with (B-orientation of the 17-acetyl group . It is also well known (9 a,b) that the
pyrolysis of acyl-py-bromo-esters to lactones proceeds smootly only if the oxygen atom of the
ester can reach the rear of the carbon carrying the bromine atom,Furthermore this reaction is
characterized by nearly complete retention of optical activity and inversion of configuration at
the carbon carrying the alkyl oxyren (10).So the 17-hydroxy compound is d-oriented; and since a
stable trans-fused five-membered-ring lactone appears very unlikely (11),this finding may safe-
ly be taken as evidence of 16g-substitution in these products and in the original adduct, In
addition,as previously shown, in the cis-s-keto-p-bromo-ester (IIa) trans-diaxial hydrogen

bromide elimination is preferred.
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Subsequent selective cleavage of the 3B-acetoxy group in VIa produced the 3B-ol derivative
VIb with m.p. 226-228 C,[@/D = -39° ,This was then converted by Oppenauer oxidation to the A4-3-
keto compound VIIa with m.p. 1,99.-201. c, [q]D= +74°,Jlmax240 mp (€=16,000).

C-21 bromination of VIb (or 3-formate VIc: m,.p.245-247 C,[@7D= ~50°) followed by treatment
with triethylamine in acetic acid (12), lead to the 2l-acetoxy compounds: VId (3B3-ol) m.p.232-
233 c,/h]ﬁ= -26° and VIe (3p-formate) m.p. 189-101 c,/@7ﬁ= -259,from which we obtained 16a-dime
thyl-pregn-4-en-170,21-diol-3,20-dione-16a-acetic acid—(16b-w17)p-lactone-2l-acetate (VII b)
ﬁmmm.WLW4Q@4fH$Mm£wmpGﬂ&mm.
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