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hexachloroantimonate: An Efficient Chemical One Electron Oxidation
for the Carbocation Formation
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Radical cations formeda one electron oxidations play as Table 1. Products yield (%) of the reaction of phosphitéth (p-
useful chemical reaction intermediates in subsequent rea8rCeHs)sNShCk
ti(r)]_ns;.l Of?e of radicaldca}ionll fr(:rm(_ed I1I‘rom trrzalkylrr)]hog- | phosphites 11° 10 11/10 other products
phites often generated electrochemically or photochemically 5
undergo a variety of substitution or addition reactions with(’Eto)ZpOC'_izph 66 0 100/0 PhCIEI(68%), PhCHOH,

; : ' (PhCH)-0
nucleophiles or intramolecular Arbuzovs reacfiéfi. (EOpPOLBU 83 4 95/5tBUC), =
(ROXP: — (RO)P* + 1e (1) (EtOYPO-Bu 18 59 23/77-BUCl, ~_ \_ . \=
1 (EtOXPOEt G 75 0/100

. . » 2in CH.Cl,. "by GC (capillary column, 30 m, SE-30, FID detector) with
If not trappedi react further with (RQp to give theo sensitivity calibrated internal standard based on the amount of added

phosphoranyl radical catiag®y as shown by ESR measure- posphite®trace amount was observed.
ments>®
. + . £ 25 mL of an argon flushed 0.01 M @&, solution of 7*
[((RO):P-P(OR)]* (RORPCHC(Bu-th  (ROEPN=CR stirred in an ice bath to give a solution equimolar in both
2 3 4 phosphite and*. Partial fading of blue colour af occurs

In the presence #fBu,C=CH, or RCN, 1 is intercepted to ~ almost instantaneously.
generate3 or 457 Preparatively useful phosphorylations —Products were identified B° NMR and GLC (FID detec-
result from oxidation of trialkylphosphites in the presence oftor) analysis and quantitatively determined by GLC methods
aromatics, the first step of which is most likely process A inwith internal standard calibration. Yields of the phosphorus-
Eq. (2)° containing products (Etgh(O)Cl,10, and (EtO)P(O)H, 11,
are recorded in the Table 1 along with RCI and other prod-
ucts. Reduction produgy-BrCsHa)sN was isolated from the
] i . reactions (GLC identification).

Furghermore, P#P-undergoes reaction with a nucleo-  The distribution of product&0 and11 and formation of
phile. ] ] RCIl is interpretediia the Scheme 1. Conversion of radical
We report here evidence thigtgenerated in the presence cation8 to phosphoranyl radicl is analogous to the pro-

of the_z chlorldg ion, u_nde_rgoes two competing reactlon_sposed reaction of RR by CI to yield PRPCI which was
combination with chloride ion to form a phosphoranyl rad"supported by the formation of halophosphorsReocess B
cal 5, and cleavage to phosphonyl radiéand a carboca-  competes with A in Scheme 1 according to the carbocation

1 + X-CgHs X (ROXP-PH - (RO)P(O)Ph (2

tion. stability order for R PhCH* > t-Bu* > secBu’ > Et.
CIPOR) — 1 - (ROYW=0 + R (3)
s A B 6
Cll C'l

Process B in Eq. (3) has no precedentlfty our knowl- ROP(OEY); —>=  O=P(OEf), + R
edge. Recently, Yasuda and coworker suggested the possit 9 10
carbocation formation from the radical cation formed in the
photochemical electron transfer reaction of phosphonétion. I A
The formation of neutral phosphoranyl radicals by combina: ~ ROP(OEt),
tion of ions has received little attention, especially undel +  ——> ROP(OEY), + 7
chemical oxidation conditions. (p-BrC,H,)NSbCl, 8

Evidence for the competition between steps A and B ir 7t
Eqg. (3) can be explained by the product ratio obtained fron l B

one electron oxidation of a series of ROP(QEL)CH,Cl,. H
The trisp-bromophenyl)aminium hexachloroantimonate, RCL == R° + (Et0),P=0 —— (Et0),P=0
(p-BrCsH4)sNSbCk (7¢) served as an oxidatt A weighed ’ 1
amount of phosphite, ROP(OEtyvas addeglia a septum to Scheme 1
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Once formed, phosphoranyl radi€aindergoeg scission ~ EuLN'BF,~ was reported a less effective source of fluoride
in the expected manner to yield the more stable radiedl,  since its use in place of @&H),SiFs led to reduced yields.
Bulbr secBulTather than Ei Significantly, the competition The above results show that the reaction of phosphite with
between paths A and B of the Scheme 1 does not follow radminium antimonate radical cation could result in the car-
ical R- stability but instead is determined by the relativebocation and the efficiency of the result depend on the stabil-
energies of the various carbocatich Rithough the yield of ity of the produced carbocation. This approach thus appears
11in R = CHPh is less than the case of the RBu, the  to be quite complementary to the other carbocation genera-
competition reaction ratio can be easily recognized by théion methods.
ratio of the producll/10. That is, the competition ratio of A further study in pursuit of applications of this reaction is
the reaction is totally dependent on the stability of the carin progress.
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