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The efficacy of diphenyliodonium fluoride (1, DIF) for the phenylation of silyl enol ethers wae investigated. 
When the silyl enol ethers of cyclopentanone, 2-methylcyclopentanone, cyclohexanone, 2-methylcyclohexanone, 
acetophenone, 2-pentanone, diisopropyl ketone, and pinacolone were mixed with DIF in tetrahydrofuran, either 
a-phenyl or a,a-diphenyl ketones were produced and isolated in yields ranging from 20 to 88%. That the 
regiochemistry of a-phenylation can be controlled by an appropriate choice of silyl enol ether was demonstrated 
with the kinetic and thermodynamic silyl enol ethers of 2-methylcyclohexanone, the thermodynamic silyl enol 
ether of 2-methylcyclopentanone, and the kinetic silyl enol ether of 2-pentanone. 3,3-Dimethyl-2-(silyloq+l-butene 
gave a dehydro dimer of pinacolone with DIF in addition to a-phenylpinacolone, thus suggesting that phenylations 
of silyl enol ethers with DIF may proceed via radical intermediates. 

Mono- and/or diarylations of 8-dicarbonyl compounds 
(via their enolates) with diaryliodonium salts (A$+, X-; 
X- = C1-, Br-, I-) have been amply demonstrated.'P2 
However, similar arylations of unactivated ketones are 
restricted to the phenylation of several aryl alkyl ketones 
with diphenyliodonium chloride in the presence of tertiary 
a l k ~ x i d e s . ~  In an effort to generalize the iodonium salt 
method for the a-phenylation of ketones and to achieve 
regiochemical control under mild conditions, we investi- 
gated the treatment of silyl enol ethers with diphenyl- 
iodonium fluoride (1, DIF). Although DIF has been known 
since 1946 and can be obtained as the anhydrous salt,' it 
has apparently not yet been employed as a synthetic 
reagent. We now report that cyclic and acyclic silyl enol 
ethers react with DIF to give ether a-phenyl or a,a-di- 
phenyl ketones, depending on the structure of the sub- 
strate. 

In a typical experiment, a solution of 1-[(trimethyl- 
silyl)oxy]cyclohexene (10.1 mmol) in T H F  was added to 
a mixture of DIF (5.0 mmol) in T H F  a t  ca. -40 OC. The 
reaction mixture was stirred under nitrogen and allowed 
to warm gradually to room temperature. During that time, 
the insoluble DIF was consumed, and a clear solution 
resulted. After preliminary workup, an oil was obtained 
from which 2-phenylcyclohexanone was separated (column 
chromatography, silica gel) in 88% yield (eq 1). Little or 
no 2,2-diphenylcyclohexanone was produced.s 

Table I. Major Products of Phenylation from Reactions of 
Silyl Enol Ethers with Diphenyliodonium Fluoride 

silyl enol ether product % yielda 

F3 bPh 88 

b 
51 
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(1) (a) Beri or,. F. M.; Forgione, P. S.; Yudis, M .  D. Tetrahedron 
1960,8,49. (b)% er, F. M.; Galton, S. A.; Huan S. J. J. Am. Chem. 
Soc. 1962,84,2819.~ Beringer, F. M.; Forgione, P. 8. Tetrahedron 1989, 
19,739. (d) Beringer, F. M.; Forgione, P. 9. J. Org. Chem. 1965,28,714. 
(e) Chen, 2.4.; Jin, Y.-Y.; Stang, P. J. J. Org. Chem. 1987, 52, 4115. 

(2) For the phenylation of &diketonee (via their dmions) at  ?-carbon 
with diphenyliodonium chloride in liquid ammonia, see: Hampton, K. 
G.; Harris, T. M.; Hauser, C. R. J. Org. Chem. 1964,29, 3511. 

(3) Beringer, F. M.; Daniel, W. J.; Galton, S. A.; Rubin, G. J. Org. 
Chem. 1966,31, 4315. 

(4) EmelBue, H. J.; Heal, H. G. J. Chem. SOC. 1946,1126. 
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J APh 37 

"Yields of isolated products. bBased on the assumption that 2 
mol of DIF are required to give 1 mol of product. 

Similar reactions of a variety of silyl enol ethers with 
DIF were conducted, the results of which are summarized 
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in Table I. 
The reaction of 1-[ (trimethyLsilyl)oxy]cyclopentene with 

DIF provides an interesting contrast to that of the cyclo- 
hexene homologue. In this case, 2,2-diphenylcyclo- 
pentanone was isolated in 51% yield and only a trace of 
the monophenyl ketone was produced. Diphenylation was 
also dominant in the reactions of the silyl enol ethers of 
acetophenone and 2-pentanone with DIF. However, when 
DIF was added to 1-[ (trimethylsily1)oxyl-1-phenylethene 
(reverse mode of addition) under homogeneous conditions 
in CH2C12, monophenylation was competitive, and a 1.7/1.0 
molar mixture of a,a-diphenylacetophenone and deoxy- 
benzoin was obtained. The regiochemistry of phenylation 
a t  a-carbon can be controlled by an appropriate choice of 
silyl enol ether. This was demonstrated by the treatment 
of 2-methyl- and 6-methyl-l-[(trimethylsilyl)oxy]cyclo- 
hexenes, the kinetic silyl enol ether of 2-pentanone, and 
the thermodynamic silyl enol ether of 2-methylcyclo- 
pentanone with DIF. 

Although a polar mechanism for these reactions in- 
volving the initial production of diphenyliodonium enolates 
2 followed by SNAr phenylation of the enolate ions by the 
iodonium ion can be envisioned, the diphenyliodonium ion 
does not bear substituents (e.g., -NO2 etc.) typically as- 
sociated with the stabilization of Meisenheimer interme- 
diates. An alternative mechanism involving the interme- 
diate formation of tricovalent iodine adducts 4 and/or 5 
is suggested (Scheme I). Homolytic decomposition of 4 
and/or 5 to give an enol radical and the diphenyliodine 
radical, presumably in a solvent cage, and subsequent 
formal transfer of the phenyl radical from the latter to the 
former (at carbon) would give iodobenzene and the a- 
phenyl ketone. Analogy for this mechanism is provided 
by the known synthesis of triphenyliodine (Ph31) from 
diphenyliodonium chloride and phenyllithium a t  -80 OC 
and its decomposition a t  -10 "C to iodobenzene and bi- 
phenyl? That enolic radicals can be produced and escape 
the solvent cage, a t  least with bulky substrates, is indicated 
by the iolation of 2,2,4,4-tetramethyl-3,6-octanedione in 
14% yield along with the expected a-phenyl ketone when 
3,3-dimethyl-2-[(trimethylsilyl)oxy]-l-butene was allowed 
to react with DIF (eq 2). I t  is recognized, of course, that 

OTMS 
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the production of 2,2-diphenylcyclopentanone from 1- 
[ (trimethylsilyl)oxy]cyclopentene and DIF proceeds in 
stepwise fashion via 2-phenylcyclopentanone and that the 
second phenylation would require the presence of 2- 
phenylcyclopentanone enolate. Either the enolate ion in 
2 or the enolfluorosiliconate ion in 3, present simultane- 
ously with 2-phenylcyclopentanone, might function as the 
base for the deprotonation step (eq 3). 

+ + 
0 IPh, 0 

0 0 0 
I 1  I1 II 

(CH,),C-C-CHzPh + (CH~)~C-CCH~CHZC -C(CH3)3 (2) 

(37%) (1 4%) 

the production of free radicals can also be accounted for 
by single electron-transfer from enolate ions to iodonium 
ions within ion pairs such as 2.' 

Whether onium enolates versus onium fluorosiliconates 
are generated in reactions of onium fluorides with silyl enol 
ethers has been a matter of some debate? Thus, it is not 
clear if tricovalent iodine(II1) intermediates such as 4 and 
5 would originate from iodonium enolates 2 or iodonium 
enolfluorosiliconates 3. In any event, i t  seems likely that 

(5) In one experiment in which the molar ratio of eilyl enol ether to 
DIF was about 1:1,2,2-diphenylcycloheune was isolated in 4-5% yield 
(see the Experimental Section). 

(6) Wittig, G.; Rieber, M. Ann. Chem. 1949, 562, 187. 
(7) Beringer, F. M.; Galton, S. A. J. Org. Chem. 1963,28,3417 and ref 

lb. 
(8) For example, see: (a) Noyori, R.; Yokcyama, K.; Sakata, J.; Ku- 

wajima, I.; Nakamura, E.; Shimizu, M. J.  Am. Chem. SOC. 1977,99,1265. 
(b) Noyori, R.; Niehida, I.; Sakata, J.; Nishitawa, M. J .  Am. Chem. SOC. 
1980, 102, 1223. 

U 

Experimental Section 
General. 'H and 13C NMR spectra were recorded at 300 and 

75 MHz, respectively. Elemental analyses were performed by 
Midwest Microlab, LTD (Indianapolis, IN). Melting points are 
uncorrected. 

The times given for reactions of silyl enol ethers with di- 
phenyliodonium fluoride are estimated from the beginning of 
dropwise additions. Such reactions proceeded with the initial 
development of yellow color. Reaction temperatures refer to bath 
temperatures (e.g., dry ice/MeCN, surrounding air) and not to 
direct measurements on reaction mixtures. Those producta iso- 
lated by column chromatography generally appeared by lH NMR 
analyaie to be of reasonably high purity (probably 195% by weight 
in most cases). 

Starting Materials. Except for 1-phenyl-1-[(trimethyl- 
sily1)oxylethylene (purchased), the silyl enol ethers were prepared 
by literature methods. The silyl enol ethers of cyclopentanone, 
cyclohexanone, diiipropyl ketone, and tert-butyl methyl ketone 
and the kinetic silyl enol ethers of 2-pentanone, 2-methylcyclo- 
pentanone, and 2-methylcyclohexanone were made by the se- 
quential treatment of the ketones with LDA and trimethylsilyl 
chloride in THF?O The thermodynamic silyl enol ethers of 
2-methylcyclopentanone and 2-methylcyclohexanone were pre- 
pared from the ketones with triethylamine and trimethylsilyl 
chloride in DMF under reflux.@b Molar ratios of silyl enol ether 
regioisomers were estimated from relative line intensities of their 
-SiMe3 resonances in 'H NMR spectra. 

Diphenyliodonium Fluoride (DIF). Ag20 (24.6 g, 0.106 mol) 
was added portionwise to a heterogeneous mixture of di- 
phenyliodonium iodide (50 g, 0.124 mol)lo in H20 (200 mL) at 
0 "C. The reaction mixture was allowed to stir for 4 h at 0 "C 
and for 9 h at room temperature. The insoluble material (AgI, 
excess Ag20) was then removed by filtration and washed with H20. 
The filtrate and washings were combined, cooled below 5 "C, 
spiked with phenolphthalein (5 drops, 0.05%), and acidified with 
10% aqueous HF. Concentration of the acidified solution on a 
rotary evaporator at 50 "C gave crude diphenyliodonium fluoride 
as a pale yellow solid. The crude iodonium salt was initially 
recrystallized from 200 mL of hot acetone. The large crystals and 
mother liquor together were concentrated to ca. half-volume on 
a rotary evaporator, the mechanical action converting the crys- 
talline phase to a powder. Refrigeration and vacuum filtration 
gave diphenyliodonium fluoride as a white solid yield, 23.53 g 
(63%); mp 79-102 "C (lit.' mp 85 "C dec and 110 "C dec). 

(9) (a) Fleming, I.; Paterson, I. Synthesis 1979,736. (b) H o w ,  H. 0.; 
Czuba, L. J.; Gall, M.; Olmatead, H. D. J. Org. Chem. 1969,34,2324. 

(10) (a) Lucas, H. J.; Kennedy, E. R. Organic Syntheses; Wiles New 
York, 1955, Collect. Vol. 111, p 355. (b) Beringer, F. M.; Drexler, M.; 
Gindler, E. M.; Lumpkin, C. C. J.  Am. Chem. Soc. 1963, 75, 2706. (c) 
Beringer, F. M.; Falk, R. A,; Kamiol, M.; Ldien, I.; Masullo, G.; &mer, 
M.; Sommer, E. J .  Am. Chem. SOC. 1959,81, 342. 
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Reactions of Silyl Enol Ether6 with DIF. A detailed 
procedure for the phenylation of l - [ ( tr imethy~yl)o~]cy~~exene 
with DIF and the isolation of 2-phenylcyclohexanone is given 
below and serves as an example. The reactions of the remaining 
silyl enol ethers in Table I with DIF were conducted in similar 
fashion and abbreviated procedures are given; unless otherwise 
specified, the quantities of silyl enol ether and DIF, the total 
volumes of THF, reaction times and temperatures, chromatog- 
raphy solvents, and characterization data are presented in that 
order. In most cases, high boiling volatilm (e.g., PhI) were removed 
from the crude product mixtures by vacuum distillation prior to 
column chromatography. 

2-Phenylcyclohexanone. A solution of 1-[ (trimethylsily1)- 
oxylcyclohexene (1.714 g, 10.06 mmol) in THF (5 mL) was added 
dropwise (2.5 min) under N2 to E stirred mixture of diphenyl- 
iodonium fluoride (1.51 g, 5.03 mmol) in THF (15 mL) at ca. -40 
"C (dry ice/MeCN). The reaction mixture was kept below -38 
"C for 2 h and 50 min, allowed to warm slowly (2 h) to 10 "C, and 
kept at room temperature for 30 min. The resulting solution was 
treated with H20 (ca. 3 mL) and concentrated on a rotary 
evaporator. The residual material was taken up in CH2C12 (100 
mL), and the solution was washed with H20 (2 X 20 mL) and 
saturated aqueous NaCl(15 mL), dried (MgSOJ, and concentrated 
to a light yellow oil (2.24 g). Flash column chromatography on 
silica gel (66.5 g, 22 cm X 28 mm) with hexanes (250 mL) and 
hexanes/CHzC12 (101 (110 mL), 5:l (120 mL), 2:l (75 mL), 1:l 
(100 mL), 1:2 (150 mL), 1:3 (300 mL)) gave 2-phenylcyclohexanone 
as a white solid: yield, 0.775 g (88%); mp 54-57 "C, 55-57.5 "C 
(two crops) (1it.l1 fp 53-55 "C; lit.I2 mp 58-59 "C); IR (fiim) 1701 
cm-' ( ( 2 4 ) ;  'H NMR (CDCIJ 6 -1.7-2.56 (five closely spaced 
m, 8 H), 3.59 (dd, J = 11.9, 5.5 Hz, 1 H), -7.10-7.4 (arom m, 5 

128.6, 138.9, 210.5. 
In another run (-70 "C to room temperature), 2,a-diphenyl- 

cyclohexanone, contaminated with about 7 mol % of 2-phenyl- 
cyclohexanone, was isolated by column chromatography (40 mg 
(4.7% crude yield)), mp 81-85 "C (lit.13 mp (pure compound) 
98.5-99.5 "C) and purified further by preparative TLC; 'H NMR 
(CDClJ 6 1.77-1.88 and 1.88-2.0 (m's, 4 H), 2.45-2.54 (m, 2 H), 
2.54-2.65 (m, 2 H), 7.0-7.08 (arom m, 4 H), 7.2-7.36 (arom, m, 
6 H). The yield of 2-phenylcyclohexanone (mp 52-56 "C) was 
0.51 g (43%). 
2,2-Diphenylcyclopentanone: 1.563 g (10.0 mmol), 1.50 g 

(5.00 mmol); 21 mL; 1.8 h (ca. -40 "C), 1 h (rt); hexanes, hex- 
anes/benzene (1:l-1:4); white solid; yield 0.30 g (51%); mp 85-87 
"C (lit." mp 87-88 "C; lit." mp 88-90 "C, IR, 'H NMR); IR (film) 
1736,1740 cm-' ( C 4 ) ;  'H NMR (CDC13) 6 1.93 (quintet, 2 H), 

(arom m, 10 H); l8C NMR (CDC13) 6 18.6, 38.0, 38.1, 62.4, 126.9, 
128.2, 128.5, 142.4, 218.2. Anal. Calcd for Cl7HI8O C, 86.40; H, 

H); I3C NMR (CDCl3) 6 24.9, 27.5, 34.8,41.9, 57.1, 126.9, 128.4, 

2.45 (t, J 7.5 Hz, 2 H), 2.72 (t, J = 6.7 Hz, 2 H), -7.15-7.38 

(11) Newman, M. 5.; Farbman, M. I). J. Am. Chem. SOC. 1944, 66, 

(12) Bachmann, W. E.; Fornefeld, E. J. J. Am. Chem. SOC. 1950, 72, 

(13) Burger, A.; Bennet, W. B. J. Am. Chem. SOC. 1950, 72, 5414. 
(14) Salmon-Legagneur, F.; Neveu, C. Bull. SOC. Chim. Fr. 1956,929. 
(15) Zimmsrman, H. E.; Kreil, D. J. J. Org. Chem. 1982, 47, 2060. 

1550. 

5529. 

6.82. Found C, 86.89; H, 7.04. The analytical sample was p d e d  
by preparative TLC. 

2-Methyl-2-phenylcyclohexanone: 1.93 g (10.5 mmol,l9 mol 
% 6-methyl regioisomer), 1.56 g (5.20 mmol); 20 mL; 1.4 h (-38 
"C), 3.7 h (-38 to 10 "C), 1 h (rt); hexanes, hexanes/benzene 
(1:l-1:4); colorless oil;" yield, 0.752 g (77%); IR (neat) 1705,1709 
cm-' (C=O); 'H NMR (CDC13) 6 1.24 (8,  3 H), -1.56-1.82 
(complex m, 4 H, -1.85-1.99 (complex m, 1 H), -2.22-2.42 
(complex m, 2 H), -2.59-2.74 (complex m, 1 H), -7.12-7.36 (arom 
m, 5 H) (lit.16 'H NMR); I%! NMR (CDClJ 6 21.6,28.2,37.9,39.7, 
54.2, 126.2, 126.7, 129.1, 143.4, 214.4. Anal. Calcd for CI3Hl60 
C, 82.94; H, 8.57. Found C, 82.85; H, 8.37. The analytical sample 
was purified by preparative TLC. 

A small quantity (20 mg) of 6-phenyl- and 2-phenyl-2- 
methylcyclohexanones (1.341.00, NMR) was also obtained. Thus, 
the yield of the 6-phenyl regioisomer was about 1 %. 
6-Methyl-2-phenylcyclohexanone: 1.87 g (10.1 mmo1,ll mol 

% of 2-methyl regioisomer), 1.51 g (5.03 mmol); 20 mL; 1.6 h 
(below -38 "C), 1.7 h (-35 OC to -25 "C), 2.3 h (warmed to 15 OC) 
1 h (rt); hexanes, hexanes/benzene (1:l-1:4). Two 'fractions" of 
6-methyl-2-phenylcyclohexanone were isolated, each consisting 
of major and minor geometric isomers: 0.230 g (colorless oil, ca. 
101 molar mixture) and 0.533 g (colorless oil, ca. molar 22:l 
mixture). The second fraction was contaminated with 6-8 mol 
% of the 2-methyl-2-phenyl regioisomer. Thus, the combined 
(and corrected) yield of 6-methyl-2-phenylcyclohexanone was 0.74 
g (78%): IR (neat) 1705,1709 cm-' (CXO); 'H NMR (CD2CI2) 
6 1.02 (d, J = 6.5 Hz, minor isomer) and 1.11 (d, J = 6.9 Hz, major 
isomer) (combined integration, 3 H), 1.57-1.7 (complex m, 1 H), 
1.8-1.93 (complex m, 2 H), 1.95-2.17 (two complex m's, 2 H), 
2.25-2.39 (complex m, 1 H), 2.48-2.62 (complex m, 1 H), 3.74 and 
3.77 (overlapping d's, J = 7.3, 5.8 Hz, 1 H), 7.1-7.38 (arom m, 5 
H) (lit.16 'H NMR); 13C NMR (CDC13, major isomer) 6 15.3, 20.8, 
31.7, 35.1,42.9,53.8, 126.8, 127.7, 128.8, 138.6,214.3. Anal. Calcd 
for C13H160: C, 82.94; H, 8.57. Found: C, 82.72; H, 8.51. The 
analytical sample (column fraction 1) was purified by preparative 
TLC. 
2-Methyl-2-phenylcyclopentanone: 1.72 g (10.0 mmol, ca. 

3 mol % of 5-methyl regioisomer), 1.40 g (4.67 mmol); 15 mL; 1.9 
h (below -38 "C), ca. 1 day (rt); hexanes, hexanes/benzene 
(2:l-1:2), benzene, benzene/EhO (101,41); oil;" yield, 0.370 g 
(45%); IR (neat) 1739 cm-' (C-0); 'H NMR (CDC13) 6 1.37 (8, 
3 H), 1.74-2.06 (complex multiplets, 3 H), 2.33 (t, 2 H), 2.47-2.59 
(complex m, 1 H), -7.17-7.4 (arom m, 5 H); 13C NMR (CDC13) 
6 18.5, 24.8,37.4,37.9,53.0, 126.4,126.8, 128.7, 142.8,221.1. Anal. 
Calcd for CI2H1,0: C, 82.72; H, 8.10. Found: C, 82.41; H, 8.08. 

The above characterization data were collected on material from 
a similar run. The analytical sample was purified by preparative 
TLC. 
a,a-Diphenylacetophenone: 2.04 g (10.6 mmol), 1.59 g (5.30 

"01); 20 mL; 3.7 h (below -38 OC, 1.1 mL more of silyl enol ether 
added), ca. 1 h (warmed to -15 OC to -10 "C). Initial workup (HzO 
quenching, washing, removal of volatiles in vacuo) left 0.74 g of 
a light yellow solid containing little, if any, deoxybenzoin (mon- 

(16) Rathke, M. W.; Vogiazoglou J. Org. Chem. 1987,52, 3697. 
(17) Newman, M. S.; Closson, R. D. J. Am. Chem. SOC. 1944,66,1553. 
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ophenylation). Recrystallization from CHzC12/hexanea (1:4) gave 
a,a-diphenylacetophenone as a crystalline solid yield, 0.341 g 
(47%); mp 131-134 OC (lit.la mp 135-136 "C; lit.'9 136-137 "C; 
litm 137 "C); IR ( f i i )  1680 cm-' (c-0); 'H NMR (CDCl,) 6 6.03 
(8 ,  1 H), -7.2-7.55 (arom m, 13 H), -7.95-8.03 (arom m, 2 H); 

137.1, 139.3, 199.6. 
l,l-Diphenyl-2-pentanone: reverse addition; DIF (1.61 g, 5.36 

mmol) in CH2C12 (6 mL), precooled at 0 "C, added dropwise (5  
min) under Nz to 2-[(trimethylsilyl)oxy]-l-pentene (3.42 g, 21.6 
mmol) in THF (20 mL) at -40 OC (dry ice/MeCN); 1.3 h (below 
-38 "C), warmed slowly to rt, ca. 0.5 day (rt); hexanes, benzene, 
benzene/EkO (101); 200 mg of a mixture of mono- and di- 
phenyl-2-pentanones was obtained. Preparative thin-layer 
chromatography (silica gel GF, 20 cm X 20 cm, lo00 fim) with 
benzene/EkO (301) gave 1,1-diphenyl-2-pentanone as a light 
yellow oil: yield 0.154 g (24%); IR (neat) 1717,1721 cm-l (M); 
'H NMR (CDC13) 6 0.86 (t, J = 7.4 Hz, 3 H), 1.61 (sextet, J = 
7.4 Hz, 2 H), 2.52 (t, J = 7.3 Hz, 2 H), 5.12 (8, 1 H), -7.2-7.4 (a" 
m, 10 H); 13C NMR (CDC13) 6 13.4, 17.2,44.7,64.1, 127.3, 128.8, 
129.1, 138.7, 209.0. Anal. Calcd for Ci7HlaO: C, 85.67; H, 7.61. 
Found: C, 85.98; H, 7.64. 

A second TLC fraction appeared ('H NMR) to be a crude 
mixture of 1- and 3-phenyl-2-pentanones (30 mg, 3% yield). 
2,4-Dimethyl-2-phenyl-3-pentanone: 2.92 g (15.7 mmol), 2.34 

g (7.80 mmol); 20 mL; 80 min (below -38 "C), warmed to 0 "C, 
ca. 13 h (rt); hexanes, hexanes/CH2C12 (101-1:2); colorless oil; 
yield 0.30 g (20%); IR (neat) 1709 cm-' (c-0); 'H NMR (CDCls) 
6 0.85 (d, J = 6.7 Hz, 6 H), 1.47 (s,6 H), 2.65 (septet, J = 6.7 Hz, 
1 H), -7.19-7.35 (mom m, 5 H); 18C NMR (CDCIS) 6 20.7, 24.6, 
35.4, 52.7, 126.6,127.0, 128.7, 143.5, 217.9 (lit.z1 IR  lit.z2 IR, 'H 
NMR). Anal. Calcd for C13HlaO: C, 82.06; H, 9.54. Found: C, 
81.81; H, 9.60. The analytical sample was purified by preparative 
TLC. 
l-Phenyl-3,3-dimethyl-2-butanone: 3.81 g (22.1 mmol), 2.17 

g (7.23 mmol); 35 mL; 37 min (-40 "C), 1.8 h (warmed to 6 "C), 
5.5 h (rt); hexanes, hexanes/benzene (l:l, 1:2), benzene; colorless 
oil; yield, 0.480 g (38%); 'H NMR (CDZCl,) 6 1.19 (s,8.6 H), 3.80 
(9, 2 H), 7.11-7.35 (arom m, 5.4 H), very minor impurities 
(tert-butyl region); 'Y! NMR (CDClJ 6 26.2,43.1,44.5,126.8,1!28.5, 
129.7,135.1, 213.3; IR (neat) 1713 cm-' (C=O) (lit?lB IR, NMR). 
Anal. Calcd for Cl2Hl8O: C, 81.77; H, 9.15. Found: C, 81.08; 
H, 9.03. 

'9C NMR (CDClJ 6 59.4, 127.3,128.8, 128.9, 129.1, 129.3, 133.2, 
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(18) Koelech, C. F. J.  Am. Chem. SOC. 1932,54,2049. 
(19) Heine, H A . ;  Hartmann, W.; Kory, D. R.; Magyar, J. G.; Hoyle, 
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A second oil was isolated from the column and identified as 
2,2,7,7-tetramethyl-3,6-0ctanedione: yield 0.202 g (14%); 'H NMR 
(CDC13) 6 1.1 (a, 18 H), 2.72 (8,  4 H); lac NMR (CDC13) 6 26.4, 
30.3, 43.8, 215.3. 

Except for the '3c spectrum of the phenyl ketone, the spectral 
and analytical data were obtained on produds from another run 
first isolated by column chromatography and purified by prep- 
arative TLC. 

Addition of Diphenyliodonium Fluoride to 1-Phenyl-1- 
[ (trimethylsily1)oxybthene in Dichloromethane. A solution 
of DIF (0.69 g, 2.3 mmol) in CH2ClZ (3 mL) was added dropwise 
(2 min) under N2 to a solution of 1-phenyl-1-[(trimethylsilyl)- 
oxylethene (1.33 g, 6.91 mmol) in CH2C12 (5 mL) at -40 "C (dry 
ice/MeCN). The reaction mixture was kept at ca. -40 "C for 33 
min, allowed to warm to -19 OC, kept at 0 "C (ice bath) for 1.7 
h, and finally allowed to stand at room temperature for 2.6 h. 
After the reaction mixture was treated with H20 (ca. 3 mL), 
CH2ClZ (100 mL) was added, and the solution was washed with 
HzO (2 x 20 mL) and saturated aqueous NaCl (15 mL), dried 
(MSO,), and concentrated to a yellow oil (1.255 g). A portion 
of the oil (69.2 mg) was mixed with pinacolone (8.9 mg, 0.089 
mmol) and subjected to lH NMR analysis. On the basis of the 
integration ratio (17421:18) of the methyl singlet of pinacolone 
(6 2.11), the methylene singlet of deoxybenzoin (6 4.26) and the 
methine singlet of a,a-diphenylacetophenone (6 6.03), the total 
yield of deoxybenzoin in the crude oil was estimated to be 0.28 
mmol (12%) while that of a,a-diphenylacetophenone was esti- 
mated to be 0.48 mmol (42%, based on 2 equiv of DIF). 
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