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The internal C —C double bond in 3-aryl-1,2-allenes was highly regioselectively fluorohydroxylated to afford 2-fluoroalken-3-ols in 37

MeCN/H,O = 10:1

F
OH
rt Ar
R

3
37 - 78% yields

—-88%

yields by using Selectfluor as the electrophilic reagent. The regioselectivity may be determined by the electronic effect, while the reactivity
may be controlled by the stabilization effect of the aryl group in the allylic cationic intermediates.

Selectively fluorinated organic compounds are of current (1-chloromethyl-4-fluoro-1,4-diazonia-bicyclo[2.2.2]octanebis-

interest due to the rapidly increasing number of examples (tetrafluoroborate), also called F-TEDA-BFL, which has

of these compounds with interesting and useful biological been demonstrated to be one of the most reliable, mild,
activity; thus, development of efficient methodologies for inexpensive, yet effective electrophilic fluorination reagénts.

monofluorination is of current interest. As a complement of

nucleophilic fluorination reagents such as DAST yariety
of electrophilic fluorination reageritsvas developed for
strategic fluorinations. The most successful one is Seleciffuor
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Electrophilic additions of allenes have been demonstrated
to be very powerful reactions in organic synthesis since two
functionalities are introduced with one of the carbaarbon
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double bonds intaé:” Many electrophilic reagents such as ||| GTcTcTcTNGEGEEGEEEE

halogens2- halogenic acid$fand sulfenyl halideg"may Table 1. Fluorohydroxylation Reaction of
be used. Recently, we developed highly regio- and stereo-3.pnenyl-1,2-heptadierga with Selectfluor

selective halohydroxylations (> Cl, Br, 1) of heteroatom- ,~Cl
substitute& ° and non-heteroatom-substituted alletfese, Fh . N@} oBES solvent Fon
1,2-allenyl sulfoxide$2Psulfones’® sulfides?" selenide$¢ CaHg-n : ¢ 1t :SLPh
and furanone$’ the reactions of sulfoxides and sulfones 2a 1.2 equiv -Cata
affordedE-products, while those of sulfides, selenides, and 1 3a
furanones afforded@-products. However, we observed that
such reactions of simple allenes are nonselective, affording entry solvent reaction time (h) NMR yield (%)
a mixture of a couple of products. In this letter, we disclose 1  DMF/H;0 = 10:1 4.0 complicated
; ; ; ; _ 2 DMA/H20 = 10:1 4.0 complicated
our recgnt obser'vatlons qf highly regloselgcnve flgorohy 3 EtOH/H.0 — 10:1 40 o Teaction
droxylation reactions of simple allenes, which provides an 4  MeNOyH,0 = 10:1 1.0 54
efficient way for monofluorinatir! 5 MegN/HQO =10:1 o 2.0 62
. . . 6  MeCN, 10 equiv H 2.0 51
The_ reaction of 3-phenyl-1,2-heptadieRa with Sel_ect- 7 M§CN/HZOe 1“;?:1 ’ 2.0 59
fluor in agueous DMF or DMA was very complicated 8  MeCN/H:0 = 1.5 2.0 58
(entries 1 and 2, Table 1); no reaction was observed in 9  H0 22.0 5¢
) o 100  MeCN/H,0 = 10:1 12.0 64
aqueous EtOH (entry 3, Table 1); however, the fluorination  17¢  MeCN/H,0 = 10:1 29.0 57

of 2ain MeNO;/H,0 = 10:1 afforded 2-f|uoro-3-phenyl-1- a959% of 2a was recovered Isolated yield ¢ Reaction was conducted
hepten-3-ol3a in 54% yield as the only product (entry 4, 4 g°c. ¢ Reaction was conducted a#0—0 °C.

Table 1), which indicates that the reaction occurred highly
regioselectively with the nonterminal relatively electron-rich
C=C bond. Furthermore, the fluorinating reaction of allene
2awith Selectfluor (1.2 equiv) in MeCN/D = 10:1 at room
temperature for 2.0 h afforde8ia in 62% yield (entry 5,
Table 1). Reducing or increasing the amount of water led to
a slight decrease in yield (entries-8, Table 1); the reaction The fluorohydroxylation of geminally disubstituted allenes
in pure water afforde®a in only 5% vyield (entry 9, Table  with different types of R and Ar are conducted by applying
1); lower temperature led to a much slower reaction (entries the standard reaction conditions. The reaction of phenyl
propadiene2b was very slow, affording the produsb in
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10—11, Table 1). Thus, the reaction conditions presented in
entry 5 of Table 1 were defined as the standard conditions
for further study.
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diphenyl propadiene afforde8e in 52% vyield within 2 h
(entry 5, Table 2). The substitution of the aryl group with
m- or p-methyl group or fluorine atom led to a higher yield
of 3 (entries 6, 7, 9, and 10, Table 2). However, when the
methyl group is in the ortho position, the allenes are
obviously less reactive, requiring more than 1.2 equit of
probably due to the steric effect (entries—114, Table 2).
Interestingly, we observed that with geminal bisalkyl-

showed that fluorohydroxylation reaction demonstrates an
aryl effect, which may be explained by its stabilization effect
in the cationic allylic intermediat®. In addition, the aryl
ring may also direct and/or activate the Selectfluor via a
cation—r interaction. Due to easy availability of the starting
allene$® and Selectfluor, as well as the potentials of the
monofluorinated allylic alcohols, this reaction may be useful
in organic synthesis. Further studies in this area are being

substituted allenes the reaction under the optimized reactionconducted in our laboratory.

conditions failed to afford any fluorinated products (Scheme
1), which indicated the importance of the aryl group in this

Scheme 1. Reaction of Geminal Bisalkyl-Substituted Allenes
with Selectfluor

R ﬂ\ﬁrc' MeCN/H,0 = 10:1 n?ogig;]sngied
2m  R'=p-CsHyy RE=H 1.2 equiv
2n Bn H
20 n-C4Hg n-CqHg

transformation.

In conclusion, we have developed a convenient method

for the efficient synthesis of 2-fluoroalken-3-ols by the highly
regioselective fluorohydroxylation reaction of 3-aryl substi-
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