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Abstract: Methyl hypofluorite 1s indicated as an intermediate in the

reaction of xenon diflucride with alkenes 1n methanol as solvent.

We would like to report the existence of methyl hypofluorite (CHQOF) and

The chemistrv of methvl hvnoiodite meth

1b 1s known.2 Although perfluoroalkyl

describe some of 1ts reactions

hypobromite, and methyl hypochlorite
hypofluorites have been studled,3 alkyl hypofluorites are unknown except for two

theoretical calculations involving CH OF.4

3

fluorite can be trapped by addition of an alkene to the reaction mixture. In
the absence of alkene, disproportionation of CH3OF to formaldehyde and HF 1is

quantitative (eq.).5

r—} CH, =<0 + HF

(o)
XeF, + CH,;0H —15—-9 xet + CH'fF + HF
| |
CHOF (HF) ————D —C—C— + HF

I o,

We were surprised to find that changing the acid catalyst produced differ-
ent regioisomers when alkenes were added to intercept CH3OF. Thus, reaction of
CH3OF with indene or l-phenylpropene and hydrogen fluoride generated in situ
gave compounds 1 or 4 in three hOurs.6 However, addition of one equivalent

boron trifluoride etherate as catalyst gave 3 or 6 in ten m1nutes.7'8’9
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OCH
HF 3 F
— +
F F
1 (98%) 2 (2%)
+ CH,0F ————o— . . .
@U 3 cHjon cis:trans (52:46) (100:0)
F
BF3-ether 2+ 1
OCH,
3 (88%) (12%) (10%)
cis:trans (26:52) (3:9) (6:4)
i
HF
~————— PhCH-CHCH, + PhCH-CHCH
: 3 s
OCH F F
3
Ph CH
3
—_—c/ + CH OF e 4 (25%) 5 (75%)
Ny CH,0H
erythro:threo (0.100) (2:98)
PhClZH—(':HCH3 + 5
BF3-ether F OCH3
6 (70%) (29%)
erythro:threo (38:62) (10:90)

The possibility of a radical mechanism for the formation of 3 and 6 in the
presence of boron trifluoride was ruled out on the basis of the following evi-
dence: (1) Radaical inhibitors such as 2,6-di-tert-butyl-4-methylphenol, 1isoamyl
nitrite, or galvinoxyl do not inhibit the reaction. (2) Methyl crotonate does
not i1ntercept CH30F (a,B-unsigurated esters react slowly by an ionic process but
rapidly by a radical pathway ). (3) Alkenes like l-phenylpropene, indene, and
2-methyl-2-butene trap CH3OF to give fluoro methoxy products, but l-hexene 1s
not sufficiently reactive to intercept CH30F and only formaldehyde 1s produced.

Products 3 and 6 can only be formed by an 1onic reaction where CH3OF

functions as a positive oxygen electrophlle.ll Why should boron trifluoride
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complex with the fluorine of CH3OF to produce a positive oxygen electrophile?
Hard-Soft Acid Base Theory suggests that a mixed hard-soft ligature results 1in

an unstable metal i1on species, and therefore, boron trifluoride prefers to accept
another hard fluoride 1on rather than a softer base.12 Thus, the boron trifluo-
ride catalyst bonds to the fluorine of CH3OF to give a positive oxygen electro-
phile (7), while proton catalysts6 bind to the more basic oxygen of CH3OF to
induce an apparent fluorine electrophile (38). If CH30F does exist at room tem-
perature, 1t collapses so rapidly to CH2=O and HF that reaction with very reac-
tive alkenes seems unlikely. However, the protonated (8) or complexed (7)

specles are more plausible electrophilic intermediates, and they should be

thermodynamically more stable than CH30F.13
1) ed BF3-ether HF ®
CH3—O—F sev e BF3 é ; CH30F E ; CH3-(')—F
H eF

7

The reaction in methanol was found to be first order in Xer and zero order

in alkene over two or three half-lives. Therefore, XeF, 1s not reacting directly

with the alkenes to form products. Kinetic data, and tﬁe formation of products
3, 6, and formaldehyde,14 are consistent with 7 and 8 as the reactive species.

A fluoroxenon methoxide intermediate CH3O—XeF (9) cannot be ruled out at
this time. Stoichiometric reactions of XeF2 with trifluoroacetic ac1d,15a nietric

ac:.d,lsa fluorosulfuric ac:.d,lsa'b’c perchloric ac1d,15c and substituted benzoic
ac1ds16 were shown to give xenon (II) fluoride compounds. Exper.ments to distin-

guish between intermediates 7, 8, or 9 are in progress.
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