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Iu connexiou with the preparetim of some steroidal compounds poseeasing 
pharmacological activities we investigeted fluorination of 8terOidal molecules in 
$e positions 6 or ll. Several procedures lead to fluorinated steroidal compounds 

; especially expedient is addition to the appropriate double bond of bromine flu- 
oride, liberated in situ b reaction of anhydroue hydrogen fluoride with R-bromo- 
amide or N-bromoimide 2) ST . This reaction, however, requires vary low temperatu- 
res and cannot be performed in glass equipment. We found auothar suitable source 
of fluoride anions in conuexion with a N-halogerramide in the Yarovenko reagent, 
that is, N-(1,1,2-trifluoro-2-chloroethyl) diethylamine 4) ( infurthertext, flu- 
oroamine), originally used for replacing hydroxyl group by fluorine 5) 6) . Thie re- 
agent in combination with N-broaoecetsmide leads to a product of bromine fluoride 
addition to a double bond. The reaction is not inhibited by the presence of tertis- 
ry hydroxyl or of epoxidic ring, proceeds at temperatures from O°C to room tape- 
rature, end can be performed in glass equipment. The reagent acts simultaneously 
as solvent; the presence of other solveuts inhibits the reaction. 

With 9(ll)-unsaturated compounds the addition produces Sa-bromo-US-fluoro 
derivatives with satisfactory yields. A mixture coneisting of 21-acetoxy-17a-hyd- 
roxy-4,9(11)-pregnadiene-3,20-dione (1.15 g), N-bromoacetamide (0.8 g), and fluoro- 
am&e (10 ml) was allowed to stand for 40 minutes at room temperature; the product 
was extracted with dichloromethane, and the volatile fractions were steam-distil- 
led. Routine processing produced 2l-acetoxy-9a-bromo-llS-fluoro-17a-hy&oxy-4-preg- 
nene-3,20-dione (1.01 g), m.p. 203-2CY7'C, /a/,., + 140'2' 'I. 

Addition to a 5,6-double bond is more complicated, in accordance with expe- 
riences with the addition of hypobromous acid or a halogen. SB-Acetoxy-5-audros- 
ten-U-one Q.1 (3.3 g) under snalogous conditions yielded a crude reaction product, 
which was partitioned by column chromatography on silica gel (elution with beneena 
andbenzene- dichlorcmethane mixtures ) to three fractions ( crystallized from 
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acetone - hexane 1: a> 
(1.05 g), mop. 185-190°c 
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3p-acetoxy-5-bromo-6~-fluoro-5a-androstan-l7-one (2) 
(decomp.), /a/I, - 4' 7, 8), p.m.r.: 5.36 m (CHOAc), 4.51, 

5.14 m (CHF), 2.02 8 (Olc), 1.25 s, 1.30 8 (19-H), 0.88 s (18-H) ; b) 1:l mixtu- 
re of iaomeric 3B-acetoxy-5-fluoro-6-bromo-5a-an&ostan-l7-ones (2) (0.45 g), ??.p. 
233-236'C (decomp.), /a//, - 6', i.r. : 1735 cd', p.m.r.: 5.OOm(CHOAc), 4.14 m 
(CHBr), 2.02 a (OAc), 1.35 s, 0.90 s (sngular methyls); c) 38,5-diacetoxy-6- 
-bfFo-56-androstan-17-one (4) (0.8 g), m.p. 210-214'C, /a/D - 34', i.r.: 1739 
cm , p.m.r.: 5.34 m (CHOAc), 2.70 S, 2.02 s (OAc), 1.33 s, 0.90 s (angular met- 
hyls). Analogously there were obtai$ed 39-acetoxy-5-bromo-6B-fluoro-5a-pregnan- 
-2O-one, m.p. 171-l77'C (decomp.) and 3$-acetoxy-5-bromo-6$-fluoro-5a-choles- 
tane, m.p. 136-141'C (decorap.), /a/, - 19' 'I. The physical conatants and the p. 
m.r. spectrum of compound 2 agree with data published in the literature. The 
structure of the 5a-fluoro-6-bromo derivative 2 was deduced on the basis of its 
p.m.r. spectrum and its conversion to 6-brow-4-en&o&en-3,17-dione (3) . 7e nc+ 

ver succeeded in separating the components of the equilibrium mixture of epimers, 
but the location and the character of the p.m.r. signal for the angular ClO-met- 
hyl group indicate preserved trans-annelation of the A/B rings, that is, Sa-fluoro 
substitution; consequently, the isomerism pertains solely the 6-bromine. The same 
reasoning applies to the 5a-acetory-6-bromo derivative 4. If after completion of 
the reaction the volatile fractions are removed by distillation in vacuum, the 
yield of the desired derivative a increases by about one third, end the portion 
of the 5a-acetoxy-6-bromo derivative 4 markedly diminishes. 

In our opinion, the formation of side products and the reaction mechanism 
can be explained on the basis of the assumption that fluoroamine 6 releases flu- 
oride anion as it does in the substitution of bydroxyl group, and that after its 
interaction with N-bromoecetamide, or with the latter's rest after separation of 
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the bromonium cation, an unstable product forms with two Nitrogens attached to 

one CarbOA atom, which decomposes further in dependence on the mode of processing 

In the presence of water, acetic acid forms; its presence was proved in a blank 
test, and so was that of bromine fluoride and of fluorochloroacetic acid diethyl- 

amide; moreover, presence of bromide enions was proved as Well. Consequently, not 

anly the cyclic bromonium cation 1, but also the isomeric cation S must be assu- 

med to form; the latter has Aot been observed as yet in additions of bromine fluo- 
ride, but did form in additions of iodine fluoride. 
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We did not succeed in proving the presence of the theoretically possible flu- 
oro derivatives 2 and &Q. The cleavage of the B-bromonium cation 2 by action 
of the fluoride ion apparently proceeds elowly, because on decaPPposition by water 
of the reaction mixture the forming acetate anion reacts with preferance as a 
stronger nucleophile. This assumption ia corroborated by the fact that the star- 
ting substance waa not isolated any more. Besides, the axial 6Pbromine ia simul- 
taneously subjected to epimeriaation by splitting off and readdition to the tran- 
sitory carbonium ion 13,. We a8sume that this interpretation is supported by the 
proof of preeence of bromide anione in the reaction mixture. 
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