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The Wittig reaction is a well-established method for introducing Scheme 1 h
double bonds in organic compourids this reaction, two isomeric Phyp= b v bml Pn,P=0

oxaphosphetane intermediatieg;a andint-b, are conceivable, and == ph} == Ph,' 0 — ;
on the basis of the general belief that© bond dissociation is o=t

more advanced than that of® in the transition statént-b bearing apical oxygen apical carbon

an apical carbon in the oxaphosphetane ring has been assumed by int-a ) i_“t'b i

many to be the intermediate that gives the olefinic product (Scheme x:f;ﬁ%:.:?cauy reactive intermediate

1).12 Skepticism about this hypothesis has arisen from the fact that favored intermediate

species such ait-b could not be observed experimentally.
Furthermore, a theoretical calculation on model phosphoranes (H
in the place of Ph) showed that species sucingb may only be RN S G ~“§F’
semistable, thus adding to the controvetsy. @> dl

In the pursuit ofint-b type compounds, the greatest advance P - == ’r:L Ph/[i:I
made thus far is the preparation of phosphoreagChart 1)# which Pn R
can be considered a model for an intermediate in the imino-Wittig 1a
reaction? Here, 1a has beergeared to be thermodynamically as
stableas isomerlb. For the oxygen series, even models iio
a-type isomers are scaré®. Among these, especially noteworthy
are the phosphoran@swhich were the first to be fully structurally
characterized and which provided mechanistic insights into the
olefin-forming ste We have recently synthesized and isolated

3a, the first anti-apicophilic spirophosphorane, via a thermal
reactiorf and more recently by oxidatichBy applying the latter

Chart 1

methodology, we have succeeded in obtaining the anti-apicophilic 5°€™€ 2 fc oF

. . . . 1) PhC(CF, OH, 3G CF: D MeLi (>2equiv) NS 2
analogue of spirophosphorar® i.e., 5a, without altering the BuLi, TMEDA 2) (p-CIGH ,CO
intrinsic apicophilic property of the substituents about the phos-  rBupcl, ————— [ 31,—”AIH4——>
phorus atomAlthough the substitution pattern on the phosphorus DS é’ 4§ M HC r-Bu’Hi i—roxq
atom slightly differs from that of phosphoranes in the typical Wittig 6

reaction {nt-a,b), 5a can be considered to be the closest model
for int-b reported to dat&.Herein, we report on the preparation Scheme 3

. . . . F:C_ CF F;C, .CF:
and characterization of this unique compound. F3C>. CFs G gt
1) BuLi 2 equw)
/

Compound4, the precursor t®da, was obtained as shown in ? O/\

Scheme 2. The use of theBu group was based on our previous m_OH )L B \:1: I-Bu/.

finding that it was extremely effective in stabilizing anti-apicophilic h Ar

phosphoranest-BuPCh was first converted to sulfide, which in 5h

a one-pot reaction was transformed into apical-H phosphofane (Ar=p—c1C6H4> ' complet conversion_}

(47% vyield from6).1° Phosphorand could not be obtained upon

the use of the P oxide analogue 6f All attempts to isolate  3):° Since the ratio could not be improved upon by changing

intermediates led to either decomposition or other undesirable reaction conditions, this probably reflects the kinetic selectivity in

reactions. the ring-closing process. The desired anti-apicopbiifortunately
The cyclization reaction of proved to be less facile than in the ~ crystallized out of the reaction mixture upon addition of hexane.

case of3a Cyclization could be effected at the temperature of Unlike 3a, which could bear aqueous workuga was found to be

150°C (in DMSO), only to furnistsb and decomposition products labile to proton sources, resulting in facile stereomutatioblio

of 5b. However, the oxidation procedure usingBuLi followed For instance, dissolution dsa in anhydrous CDGlresulted in

by iodine in ether (0C) gave5aas a 1:1 mixture witbb (Scheme complete conversion t8b within minutes at room temperature,
presumably due to residual acid in the solvent. On the other hand,
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Thus, for compoun®a it is apparent that the bond strength of the
apical P-C bond of the oxaphosphetane ring makes the bond
cleavage process (Wittig reaction) much higher in energy than
stereomutation.

In summary, the preparation and characterizatidbedfave been
accomplished. This success implies that the previously hypothesized
Wittig reaction intermediate with an apical carbon may actually
exist as a thermodynamically stable species. A question unanswered
here, whether the less stable isomer is actually the direct precursor

5b (O-apical) to the olefin product, may be clarified by modification of the
L (© substituents upon the oxaphosphetane ringaa?
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