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A SIMPLE SYNTHESIS OF MONOFLUOROSTEARIC ACIDS
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The preparation of fluorinated fatty acids T complicated by the

toxic and corrosive nature of the fluorinating agents employed Z—A. Methyl
12-fluorostearate has been prepared in good yield using (2-chloro-4,1,2-
trifluoroethyl) diethylamine 5 but there have been reports of undesired

side reactions in the use of this reagent for the direct replacement of -0H
by -F 6. Nucleophilic displacement of a tosylate anion has been utilized in
the preparation of primary fluoro compounds 7 and, using tetraalkylammonium
fluorides in acetonitrile, for the synthesis of 3-fluoro sugars 8. This
latter displacement of an endo - sulphonyloxy group proceeds under relatively
mild conditionse.

This communicetion presents the extension of the latter reaction to the
preparation of several fluorostearic acids and indicates its possible
generality as a simple method for the introduction of a fluorine atom into
the secondary position of an alkyl chain.

Methyl 12-tosvloxystearate ag was obtained in good yield by the
tosylation of methyl 12-hvdroxystearate 13. Displacement of the tosyvlate
function by tetra n-butylammonium fluoride (TBAF) in acetonitrile proceeded
readily at room temuverature to give methyl 12-fluorostearate 23 which was

isolated in 40% yield after several recrystallisations from methanol. The

pmr spectrum9 of 29 showed the CHF signal as a broad doubiet (S 4439,

J = 49.1 Hz) which on irradiation at S1.u9 collapsed to a sharp doublet. The
19

F nmr spectrum ? exhibited a multiplet which, on proton noise decoupling,
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collapsed to a singlet 12.8 ppm upfield from an external standard of

hexafluorobenzene, Pmr analysis of the crude reaction mixture indicated the

10
presence of an unsaturated ester, which from the shape of the olefinic signal

11
at 8 5632 was the trans isomer 4 .
L d

Table I L.
a Yield % 13 It was found that acetonitrile as
Solvent ie o
23 }b 23 solvent gave the highest yield of
CH . CN o 50 70 3a. (Table I). Substitution
3
(cH ) 25 proceeded more slowly in acetone
co 25 50
’'2 5 b and there were increasing yields
DMF 45 30
5 b of‘}b as the solvent basicity of
DKSO 0 55 0
the dipolar aprotiec solvent
HMPT ¢} 100 0 ) 19 B
increased . Ethylene glycol
100 0 0
(cHy0H), R o did not appear to be a suitable
90 10

solvent.
a 2a 0.25 mmole/5 ml solvent oiven

2.0 equiv. TBAF, 24° 96n.
b 25% 1a oresent
100° 12n,
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TABLE II
a . o 13 e £
Compound Time Yield % Isolated JHF gem mp ap
He 4 3 yield 3 Hz 3 5
~ ~ -~ L d ~t
28 72 30 70 40 4941 39.5-408 76-7
2b 96 35 65 40 49.2 38.5-39 77.5-78
2¢ 60 15 85 55 49.6 39.5-40 75-76
23 72 0 75" 70 495 W3-l 89-90
2e €0 100 0 0
d 2/CH3CN + 2.0 equiv. TRAF/CHCN, 24°
e Recryst. 4 or 5 times (MeOH)
f Recryst 3 times (pet. ether 4L0/60)
€ litb' Bp. 390
h 25¢; 14 present
i 11t2 np 89-90°

The nucleophilic substitution reaction is also favoured by lower temperatures,
necessitating longer reaction times, but the product yields are relatively
unaffected by the concentration of TBAF.

Utilizing the optimum conditions, methyl 7-,4- and 2-tosyloxystearate,
prepared in excellent yield from the hydroxyesters, gave 40-70% yields of the
fluoroesters 29: gs and 2d respectively. (Table II)., Displacement by
fluoride of the mesyloxy group of methyl 12-mesyloxystearate gave 23 in yield
comparable with that of tosylate displacement. Any group in the region of
the tosyloxy group which increases the acidity of the vicinal proton causes
elimination to take preference over substitution., For example, methyl
3-tosyloxystearate 23 and methyl threo 9, 10-ditosyloxystearate afforded
predominantly elimination products. Hydrolysis of 3 a - g to the
fluorostearic acids §~f -.c was accomplished in excellent yield by agueous
methanolic KOH, and 22 was obtained by acid hydrolysis of 253.

The use of the fluorostearic acids and their derivatives as NKR lipid

probtes of model membrane systems will be reported elsewhere.
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