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m- Arylation of  ketones is accomplished by  the use of  arenediazonium salts as aryl-cation equivalents. 
The reaction of  silyl enol ethers with arenediazonium tetrafluoroborates proceeds in the presence of  
palladium(0) catalysts and tetraphenylborate anion to give x-aryl ketones in moderate yields. 
Alternatively, silyl enol ethers smoothly react with arenediazonium tetrafluoroborates in pyridine even 
without palladium catalysts and tetraphenylborate anion, affording arylated ketones in good yields. 
A mechanism involving addition of  an aryl radical t o  a silyl enol ether is proposed for the latter 
process. 

The reaction of metal enolates with alkyl halides is an 
established and markedly useful synthetic method to form 
carbon-carbon bonds [eqn. (l)]. However, this procedure 

A3 

M: alkali metals, Si, etc. 

cannot be applied to the introduction of an aryl group because 
aryl halides are generally resistant to nucleophilic substitution. 
In order to circumvent the problem, several arylation reactions 
have been devised with the assistance of transition-metal 
complexes,2 although each of them still has drawbacks, such as 
unsatisfactory yields or a requirement for special reagents. 
Another approach to the introduction of an aryl group to 
ketones through the reaction of metal enolates is the 
development of more efficient aryl-cation equivalents than aryl 
halides. Several compounds, such as aryliodonium salts, and 
aryllead and arylbismuth reagents, have been proposed for this 
p ~ r p o s e . ~  In this context, arenediazonium salts also appear to 
deserve attention because they are easily available and formally 
behave as aryl cations toward some nucleophiles [eqn. (2)], 

ArN2X + Nu- - Ar-Nu (2) 

(Nu:I-,OH-,RS', etc.) 

although a mechanism involving radicals rather than cations is 
operative in many cases., So far, the reactions of diazonium 
salts with various carbon nucleophiles, such as Grignard 
reagents,' lithium enolates,6 enamines,' alkyl enol ethers * and 
active methylene compo~nds ,~  have all resulted in the 
formation of azo or hydrazono compounds without releasing 
dinitrogen. In striking contrast, we have found that the reaction 
with silyl enol ethers of ketones in pyridine leads to a-aryl 
ketones instead of azo or hydrazono compounds." Here we 
report the details of this reaction. 

Results and Discussion 
Palludium-cutalysed Reaction.-Tsuji reported an allylation 

of ketones via the reaction of silyl enol ethers using cationic IT- 

allylpalladium complexes as electrophiles [eqn. (3)I.l ' On the 
other hand, Kikukawa described the formation of cationic 
arylpalladium complexes by the reaction of PdO and Ar- 
N,BF,.', Hence, we first expected the formation of a-aryl 

0 

ketones through the reaction of silyl enol ethers with diazonium 
salts in the presence of palladium(0) complexes as depicted in 
Scheme 1. The reactions between 1 -phenyl-1 -(trimethylsiloxy)- 

ArN,BF, N2 

R L r  R re' 
Scheme 1 

ethene and benzenediazonium salts are summarized in Table 1. 
Although PhN2BF, did not yield 1 ,Zdiphenylethanone in the 
presence of Pd(PPh,),, the corresponding tetraphenylborate, 
PhN,BPh,, gave the desired product in 14% yield (entries 1 and 
2). Possible reasons for the superiority of PhN,BPh, to 
PhN,BF, are the higher tendency to release dinitrogenf and 
the higher solubility in a non-polar organic solvent (toluene). 
Since dry PhN2BPh, is dangerous to handle because of its 
tendency to explode,$ we next tried to generate PhN2BPh, in 
situ from PhN,BF, and NaBPh,. The reaction proceeded as 
expected to give 1,2-diphenylethanone in 22% yield (entry 3). 
On the other hand, the ketone was not formed at all when the 
reaction was run in the absence of the palladium catalyst or when 
iodobenzene was used in place of PhN,BF, (entries 4 and 5). 
This is consistent with the hypothesis that the key species is a 
cationic palladium complex. Another typical palladium(0) 

f PhN,BPh, decomposes at a lower temperature (83-85 "C) than does 
PhN,BF, ( 1  14-1 16 "C); see ref. 13. 
$ Two of several attempts to dry PhN,BPh, resulted in an explosion. 
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Table 1 
benzenediazonium salts in the presence of catalysts a 

Synthesis of a-phenyl ketone from silyl enol ether and 

Yield of 
Diazonium PhCOCH,Ph 

Entry Catalyst salt Additives (%) 

PhN,BF, no 0 

PhN,BF, yes 22 
PhN,BF, yes 0 
d Yes 0 
PhN,BF, yes 20 
PhN,BF, yes < 1' 
PhN,BF, yes 0 

PhN,BPh, no 14' 

a Ph(Me,SiO)C--CH, (2.0 mmol), diazonium salt (2.6 mmol), catalyst 
(0.02 mmol), toluene (6 cm3), 0. "C, 2 h. Yields are based on silyl enol 
ether and were determined by GLC using an internal standard. 

NaBPh, (2.6 mmol), 15-crown-5 (2.6 mmol). Ph(Me,SiO)C=CH, 
(1.2 mmol), diazonium salt (1 .O mmol), catalyst (0.01 3 mmol), benzene 
(3 cm3), room temperature, 0.5 h. Iodobenzene was used in place of 
benzenediazonium salt. "The yield was 35% after 59 h at room 
temperature. 

Table 2 
ketones a 

Solvent effect on palladium-catalysed synthesis of a-phenyl 

Solvent Yield (%) 

Pyridine 74 
THF 36 
DMF' 25 
Toluene 22 
MeCN 14 

a Ph(Me,SiO)C=CH, (2.0 mmol), PhN,BF, (2.6 mmol), Pd(PPh,), 
(0.02 mmol), NaBPh, (2.6 mmol), 15-crown-5 (2.6 mmol), solvent (6 
cm3), 0 "C, 2 h. Yields are based on silyl enol ether. Tetrahydrofuran. 

N,N-Dimethylformamide. 

Table 3 
1oxy)ethene with benzenediazonium tetrafluoroborate a 

Solvent effect on the reaction of 1 -phenyl- 1 -(trimethylsi- 

Solvent 
Yield of 
PhCOCH,Ph(%) 

Pyridine 
HMPA 
DMSO 
MeCN 
DMF 
Dichloromethane 
Toluene 
THF 
2,4,6-Trimethylpyridine 

85 
1 1  
6 
2 

< 1  
0 
0 
0 
0 

Ph(Me,SiO)C==CH, (2.0 mmol), PhN,BF, (2.6 mmol), solvent (6 
cm3), 0. OC, 2 h. 

complex, Pd(dba), (dba = dibenzylideneacetone), also cata- 
lysed the reaction as well as did Pd(PPh3),, while a Pd" 
complex, PhPdI(PPh,),, was much less effective (entries 6 and 
7). Copper(I1) chloride, which is known to be capable of 
catalysing the Meerwein arylation, l4 was totally inactive under 
the same conditions (entry 8). This may be because of its low 
solubility in toluene. 

Solvent Effects.-Since ionic reactions are much affected by 
reaction solvents in general, solvent effects were investigated for 
the reaction with PhN,BF, in the presence of Pd(PPh3), and 
NaBPh, (Table 2). Although the reaction proceeded in a variety 
of solvents in moderate yield, the highest yield was achieved in 

pyridine. Moreover, to our surprise, the reaction in pyridine was 
found to afford the phenylated ketone effectively even without 
Pd(PPh,), and NaBPh, [eqn. (4)]. A possible by-product 
formed without release of dinitrogen, 1 -phenyl-2-(phenylhydra- 
zono)ethanone, was not detected at all. 

0 0°C 2 h  + PhN2BF4 - pyrtdtne k p h  + ph&N-NHPh (4) 

Ph Ph 

85% 0% 

Since it was shown that palladium catalysts were not 
necessary in pyridine, solvent effects were re-examined in the 
absence of both palladium catalysts and NaBPh, (Table 3). 
Besides pyridine, the reactions in hexamethylphosphoric 
triamide (HMPA) and dimethyl sulfoxide (DMSO) yielded 1,2- 
diphenylethanone albeit in low yields. The other solvents were 
almost ineffective under the present conditions.§ These results 
are not explicable in terms of common solvent parameters such 
as dielectric constant or dipole moment. The role of pyridine is 
discussed later. 

Reaction in Pyridine (Non-catalysed Reaction).-The applic- 
ability of the new a-arylation in pyridine was investigated using 
various diazonium salts and silyl enol ethers (Table 4). The 
diazonium salts having an electron-withdrawing (Cl-) or an 
electron-releasing (Me0 - ) group at the para-position gave 
almost the same yields as did the unsubstituted salt (PhN,BF,) 
(entries 1-3). On the other hand, the use of an ortho-substituted 
diazonium salt resulted in a lower yield, presumably because 
of steric hindrance (entry 4). 

The reaction with benzenediazonium chloride gave only a 
trace amount of the desired product (entry 5). The lower yield 
may be partly ascribed to the low solubility and tight ion- 
pairing of the diazonium salt. The higher affinity of the BF, 
anion toward the silicon atom as compared with the chloride 
anion would also be important for the smooth progress of the 
reaction, especially for the cleavage of the silicon-oxygen bond. 
As a matter of fact, ready cleavage of silyl ethers by tetra- 
fluoroborate anion has been reported. ' s 

Substituents on silyl enol ethers exhibited quite a large 
influence on the yields of a-aryl ketones. When R' was an aryl 
or a heteroaryl group, the desired ketones were obtained in 
relatively good yields (entries 1, 6 and 7). However, when R' 
was alkyl (entries 8-10), reactions were sluggish; the yield was - 30% even after a prolonged reaction time in the presence of 
excess of diazonium salt (entry 9). The conjugated silyl enol 
ether (R' = vinyl) did not form an a-aryl ketone, probably 
because of polymerization (entry 11). The increase in steric 
hindrance (R2 = Me rather than H) considerably reduced the 
reaction rate (entry 12). However, the use of a large excess of 

§ I t  is worth noting here that upon addition of NaBPh, (without a 
palladium catalyst), the reaction in THF afforded 1,2-diphenylethanone 
in moderate yield with concomitant formation of l-phenyl-2-(tetra- 
hydrofuran-2-y1)ethanone. This indicates the possibility of a new a- 
tetrahydrofuranylation of ketones. The reaction presumably proceeds 
through a radical mechanism. 

OSiMe3 
I 

P h A  
+ PhN2BF, + NaBPh, 

0°C,2h THF 1 
Ph Ph 

32% 39% 
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Table 4 Reaction of silyl enol ethers with arenediazonium salts in pyridine" 

R' (Me,SiO)C=CHR2 

Entry R' R2 Diazonium salt Time (t/h) Yield (%) 

1 
2 
3 
4 
5 
6 
7 
8 
9' 

10 
1 1  
12 
13' 
14 
15 

Ph H 
Ph H 
Ph H 
Ph H 
Ph H 
2-Thienyl H 
2-Furyl H 
n-C,H,, H 
n-C,H,, H 
But H 
Vinyl H 
Ph Me 
Ph Me 
PhCH2 Ph 
PhC(0AcWHMe 

PhN,BF, 
p-CIC,H,N2BF, 
p-MeOC,H,N,BF, 
o - M ~ C ~ H ~ N ~ B F ,  
PhN2Cl 
PhN2BF, 
PhN2BF, 
PhN2BF4 
PhN2BF, 
PhN2BF4 
PhN2BF, 
PhN2BF, 
PhN2BF4 
PhN2BF, 
PhN2BF4 

2 
3.5 
6 
2 
2 
2 
2 
2 
5 
2 
4 
4.5 
7 
5 
2 

Silyl enol ether (2.0 mmol), diazonium salt (2.6 mmol), pyridine (6 an3), 0 "C. Isolated yields. The figures in parentheses are GLC yields. The 
amount of diazonium salt was doubled (5.2 mmol) and added in five portions. 

diazonium salt mitigated this drawback (entry 13). When R2 
was phenyl, the reaction was further hampered (entry 14). The 
enol acetate was much less reactive than the corresponding silyl 
enol ether and was recovered unchanged after the reaction 
(entry 15). The low reactivity may be associated with the 
difficulty of cleaving the oxygen-carbon bond under the 
reaction conditions. 

Reaction Mechanism.-In the reactions of silyl enol ethers 
with PhN2BF, in pyridine (Table 4), the main by-products were 
isomeric phenylpyridines and ketones formed through proton- 
ation of starting silyl enol ethers. A representative result is 
shown in eqn. (5). The formation of phenylpyridines indicates 

/;c Ph 
O"C.5h 
pyridine 

x% + PhN2BF4 - 
n-Cfl15 n-C7H 1 5 

20% 82% 48% 9% 

o:rn:p =5:3:2 
(yields are based on silyl enol ether) 

the existence of a phenyl radical as an intermediate. Actually, 
the regioisomeric proportions of phenylpyridines (0 : m : p  = 
5 : 3 : 2) was almost the same as that observed in the reaction of 
pyridine with benzoyl peroxide. l6 The participation of a phenyl 
radical was supported by the fact that an arylated ketone was 
formed in the reaction of benzoyl peroxide with a silyl enol ether 
[eqn. (6) ] .  In this connection, Narasaka et al. have recently 

1 : 0.6 
10% 

reported the addition of a variety of radicals to silyl enol ethers, 
leading to a-substituted ketones [eqn. (7)].17 On the other 
hand, a-arylation of ketones through the reaction of alkali 
metal enolates with aryl radicals has also been known as an 
SR,l reaction [eqn. (8)].18 In addition, a-arylation of ketones 
via the reaction of potassium enolates with arylazo sulfides 

SiMe, 

OK 0 
+ A?-N=N-SR (9) 

Ar' Ar' 

(adduct of diazonium salts and thiols) has very recently been 
reported [eqn. (9)].19 The mechanism for such reactions is 
probably closely related to that for the present reaction. 

ArN,BF, + N Z  - 
Ar-N=N-N, 1 - Arm + N2 + 3 
If it is assumed that the present arylation proceeds uia a 

radical, the unique solvent effect of pyridine (see Table 3) is 
understandable in terms of acceleration of radical formation 
from diazonium salts. It is known that aryl radicals are 
effectively formed from diazonium salts in pyridine via azo-type 
adducts [eqns. (10) and (1 l ) ] . 4 9 1 6  Another possible advantage 
of the pyridine solvent is its basic nature which prevents the 
silyl enol ethers from being hydrolysed. However, the role of 
pyridine cannot be explained as a simple proton acceptor, 
because 2,4,6-trimethylpyridine (collidine) failed to promote 
the reaction despite its basicity (pKa) being similar to that of 
pyridine. The lack of the reaction in collidine is presumably due 
to the large steric hindrance around the nitrogen atom and the 
low solubility of diazonium salts. The second best solvent in 
Table 3 was HMPA. This is also consistent with a radical 
mechanism because it is known that solvents with large Koppel 
and Paju's parameters (e.g., pyridine, HMPA and DMSO) are 
effective for homolytic decomposition of diazonium  salt^.^,^' 

The radical thus formed may add to a silyl enol ether to give 
an arylated ketone [eqn. (12)], although it is unclear as to 
whether or not the cleavage of the oxygen-silicon bond occurs 
after the radical addition. The role of pyridine as a reagent 
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[ OSiMe3 1 

A 

(+ Me,SiF + BF,: N z  ) R 1 3 R 2  
rather than a simple solvent was also confirmed by the reaction 
in acetonitrile [eqns. (13) and (14)]. Addition of only 1 mol 
equiv. of pyridine to the reaction mixture greatly enhanced the 
yield of a-aryl ketone. 

k p h  (13) 
0 ° C . 2 h  

Ph 
Ph re3 + PhN2BF4 + N 

(1 mol equiv. to silyl 
enol ether) 

25% 

re3 + PhN2BF4 - 0°C,2h MeCN L p h  (14) 
Ph Ph 

2% 

The preferential effect of aryl groups as R' in eqn. (12) is 
reasonable because the rate of radical addition to an olefin is 
accelerated when the resulting radical is benzylic; similar 
substituent effects were also observed for the reactions of eqns. 
(7) and (9). When R' in eqn. (12) is alkyl, radical addition to 
silyl enol ethers is slow. Hence, arylpyridines were competitively 
formed via the radical addition to pyridine [eqn. (1 5 ) ] .  HBF, 
formed via eqn. (15) is presumably the main proton source to 
produce ketones from silyl enol ethers [cJ: eqn. (5)] .  

Conclusions.-a-Aryl ketones have been synthesized under 
mild conditions from silyl enol ethers and arenediazonium 
tetrafluoroborates in pyridine. The unique solvent effect of 
pyridine is explained in terms of promotion of radical 
formation from diazonium salts. This paper shows new aspects 
of the reactivity of diazonium salts and silyl enol ethers in 
organic synthesis: (i) the feasibility of diazonium salts as aryl- 
cation equivalents toward carbon nucleophiles and (ii) the high 
capability of silyl enol ethers as radical acceptors. 

Experimental 
General.-IR spectra were recorded on a JASCO A-302 

spectrometer. 'H NMR spectra were measured in CDCl, on a 
Hitachi R-40 (90 MHz) spectrometer. 'H NMR signals were 
referred to tetramethylsilane as internal standard, and J values 
are given in Hz. Mass spectra were obtained on a Shimadzu 
QP-1000 spectrometer. M.p.s (hot stage) and b.p.s were not 
corrected. Elemental analyses were carried out by the Institute 
of Physical and Chemical Research, Wako, Japan, GC analyses 
were performed with 3% OV-101 on Chromosorb WHP as the 
column packing. 

Palladium CompZe~es.-Pd(PPh,),,~~ PhPdI(PPh,), 23 and 
Pd(dba), 24 were synthesized according to the literature 
methods . 

Diazonium Salts.-2-Trimethylsiloxybuta- 1,3-diene was pur- 
chased from Aldrich. Benzenediazonium tetrafluoroborate, 4- 
chlorobenzenediazonium tetrafluoroborate,4-methoxybenzene- 
diazonium tetrafluoroborate and 2-methylbenzenediazonium 
tetrafluoroborate were prepared by a literature method 2 5  and 
stored at - 22 "C after recrystallization from acetonitrile- 
diethyl ether. Dry benzenediazonium chloride was synthesized 
by the reaction of tert-butyl nitrite with aniline hydrochloride in 
1,4-dio~ane.'~ Benzenediazonium tetraphenylborate was syn- 
thesized through anion exchange of benzenediazonium chloride 
with sodium tetraphenylborate., The diazonium salts were 
used after being dried in vacuo. CAUTION: Precautions should 
be taken against explosion when the diazonium tetraphenyl- 
borate is dried.$ 

Silyl En01 Ethers.-1 -Phenyl- 1 -(trimethylsiloxy)ethene,28 1 - 
(2-thienyl)-l -(trimethylsil~xy)ethene,~~ 1 -(2-furyl)- 1 -(trimethyl- 
~iloxy)ethene,'~ 1 -phenyl- 1 -(trimethylsiloxy)prop-1 -ene,29 3,3- 
dimethyl-2-(trimethylsiloxy)but- 1 -ene 29 and 1 -acetoxy- 1 - 
phenylprop- 1 -ene 30 were prepared according to literature 
methods, and the structures were confirmed by NMR and IR 
spectroscopy . 

The following silyl enol ethers were synthesized through 
enolization of the corresponding ketones with lithium 
diisopropylamide, followed by silylation with chlorotrimethyl- 
silane.28 The spectral and analytical data are shown below. 

2-( Trimethy1siloxy)non-1-ene. B.p. 110 "C (25 mmHg); v,,,- 
(CCl,)/cm-' 1656sh and 1622 (M); 6, 0.20 (9 H, s, SiMe,), 
0.7-1.7(13H,m,Me[CH2],),2.01 (2H, brt,J7,CH2C==C)and 
4.03(2H,s ,MH2);m/z214(M+,  3%),199(M+ - Me,4), 143 
(M+ - Me,%, 57), 130 (31), 115 (39, 75 (55) and 73 (100) 
(Found: C, 66.9; H, 12.1. C12H,,0Si requires C, 67.2; H, 
12.2%). 
1,3-D@henyl-2-(trimethylsiloxy)prop-l -ene [a mixture of (E) 

and (Z) forms, major :minor = 5 : 13. B.p. 130 "C (0.6 mmHg, 
Kugelrohr); v,,,(CC14)/cm-' 1644 (M); major isomer 6, 
0.13 (9 H, s, SiMe,), 3.60 (2 H, s, CH,), 5.97 (1 H, s, CH) and 
7.27 (10 H, s, Ph); minor isomer ~ 5 ~ 3 . 5 0  (2 H, s, CH,) and 5.43 
(1 H, s, CH) (Found: C, 76.2; H, 7.85. C,,H,,OSi requires C, 
76.5; H, 7.85%). 

Typical Reaction in the Presence of a Metal Complex (Tables 
1 and 2).-Benzenediazonium tetrafluoroborate (2.60 mmol) 
was added to a toluene (6 cm3) suspension of a metal complex 
(0.02 mmol), sodium tetraphenylborate (2.60 mmol), 15-crown- 
5 (2.60 mmol), 1-phenyl-1-(trimethylsi1oxy)ethene (2.00 mmol) 
and octadecane (200 mg, internal standard for GLC) at 0 "C 
under nitrogen. After 2 h, 1,2-diphenylethanone was analysed 
by GLC. 

Typical Reaction in Pyridine without a Metal Complex (Tables 
3 and 4).-Benzenediazonium tetrafluoroborate (2.60 mmol) 
was added to a pyridine solution (6 cm3) of a silyl enol ether 
(2.00 mmol) at 0 "C under nitrogen. After 2 h, diethyl ether (30 
cm3) was added to the reaction mixture. The solution was 
washed successively with 1.5 mol dmP3 hydrochloric acid (60 
cm3), water (20 cm3) and saturated aq. NaCl (20 cm3), and 
dried over magnesium sulfate. The ethereal solution was 
concentrated with a rotary evaporator and the residue was 
purified by column chromatography (silica gel). When the 

1 See footnote on p. 283. 
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isolation step was not required, the reaction mixture was 
analysed by GC after addition of octadecane (200 mg, internal 
standard). 

Analysis OfPhenylpyridines. -Benzenediazonium tetrafluoro- 
borate (2.2 mmol) was added to a pyridine solution (3 cm3) of 2- 
(trimethylsi1oxy)non-1 -ene (1 .O mmol). The mixture was stirred 
for 3 h at 0 "C, and benzene (30 cm3) was added. The solution 
was washed with water (30 cm3 x 2) to remove diazonium salts 
and was evaporated under reduced pressure. From an ethereal 
solution (30 cm3) of the resulting oil, phenylpyridines were 
extracted with 1.5 mol dmP3 hydrochloric acid (10 cm3 x 2). 
After the addition of NaOH (1.5 g), phenylpyridines were re- 
extracted with benzene (10 cm' x 2). The benzene solution was 
dried over MgS04 and concentrated under reduced pressure. 
The resulting oil was purified by TLC [hexanediethyl ether 
(1 : l)] to give phenylpyridines. The ortho, meta and para isomers 
were identified by comparison of NMR and IR spectra with 
authentic data.31 

IdentlJication of the Products.-1 ,1,3-Triphenylpropan-2- 
one 32  and 1 -phenyl-2-(phenylhydrazono)ethanone 33 were 
analysed by the comparison of GLC retention times and mass 
fragmentation patterns with those of authentic samples 
synthesized according to the literature methods. 

Physical, spectral and analytical properties of isolated a-aryl 
ketones are summarized below. 

1,2-Diphenylethanone. B.p. 80 "C (0.3 mmHg, Kugelrohr); 
m.p. 55-56 "C (from hexane) (lit.,," 55-56 "C); vm,,(CHC13)/ 
cm-' 1680 (CO); 6, 4.27 (2 H, s, CH,) and 7.1-8.2 (10 H, m, 
Ph). 

1 -Phenylnonan-2-one. 34 v,,,(neat)/cm-' 17 1 8 (CO); 6, 
0.86(3H,t,J6,Me),1.1-1.8(10H,m,[CH2],),2.43(2H,t,J6, 
CH,CO), 3.67 (2 H, s, CH,Ph) and 7.1-7.7 (5 H, m, Ph); m/z 218 
(M', 0.3%), 127 (C,Hl,+, 42) and 91 (PhCH,', 19). 

2-Phenyl-l-(2-thienyl)ethanone. 3 5  B.p. 95 "C (0.3 mmHg, 
Kugelrohr); v,,,(neat)/cm-' 1657 (CO); 6, 4.18 (2 H, s, 
CH,), 7.11 ( I  H,m,C4H3S), 7.30(5H,s, Ph),7.61 (I  H,dd, J 5  
and 1, C4H3S) and 7.77 (1 H, dd, J 4 and 1, C4H3S); m/z 202 
(M', 473, 111 (C4H3S-CO+, loo), 91 (PhCH,', 7) and 83 

1-(2-Furyl)-2-phenylethanone. 36 B.p. 1 10 "C (18 mmHg, 
Kugelrohr); v,,,(neat)/cm-' 1676 (CO); BH 4.10 (2 H, s, 
CH,), 6.53 (1 H, dd, J 4  and 1.5, C4H30), 7.22 (1 H, d, J 4 ,  
C,H,O), 7.30 (5 H, s, Ph) and 7.59 (1 H, d, J 1.5, C4H30); m/z  
186 (M', 1S%), 95 (C4H30-CO+, loo), 91 (PhCH,', 14) and 

1,2-Diphenylpropan-l-one. B.p. 125 "C (0.2 mmHg, Kugel- 
rohr); m.p. 4 7 4 8  "C (from hexane) (lit.,37 53 "C); v,,,(neat)/ 
cm-' 1683 (CO); 6, 1.52 (3 H, d, J 6, Me), 4.70 (1 H, q, J 6, 
CH) and 7.0-8.1 (10 H, m, Ph). 

2-(4-Chlorophenyl)-l-phenylethanone. M.p. 137-1 38 "C (from 
hexane) (lit.,38 138 "C); vmax(Nujol)/cm-' 1685 (CO); 6, 
4.25 (2 H, s, CH,) and 7.1-8.2 (9 H, m, ClC6H4 and Ph). 

2-(4-Methoxyphenyl)-l -phenylethanone. M.p. 92-93 "C (from 
hexane) (lit.,39 94.4-95 "C); v,,,,,(Nujol)/cm-' 1691 (CO); 6,  
3.75 (3  H, s, OMe), 4.20 (2 H, s, CH,) and 6.7-8.2 (9 H, m, 
MeOC6H4 and Ph). 

3,3-Dimethyl-l-phenyIbutan-2-0ne.~~ v,,,(neat)/cm-' 171 8 
(CO); 6, 1.20 (9 H, s, Bu'), 3.79 (2 H, s, CH,) and 7.1-7.5 (5 H, 
m, Ph). 

2-(2-Methylphenyl)- 1 -phenylethan~ne.~' M.p. 66.5-67 "C 
(lit.,4' 67 "C); vm,,(Nujol)/cm-' 1689 (CO); 6, 2.26 (3 H, S, 

Me), 4.30 (2 H, s, CH,) and 7.1-8.2 (9 H, m, MeC6H4 and Ph). 
1 -Phenyl-2-(tetrahydrof~ran-2-yl)ethanone.~~ B.p. 100 "C (0.8 

mmHg, Kugelrohr); v,,,(neat)/cm-' 1685 (CO); 6, 1.2-2.4 
(4 H, m, CHCH,CH,CH,O), 3.05 (1 H, dd, J,,, 16, J 7, 

(C,H,S+, 6). 

67 (C4H,O+, 3). 

PhCHZCO), 3.39 (1 H, dd, Jgem 16, J 7, PhCH,CO), 3.6-4.1 

(2 H, m, CH,O), 4.41 (1 H, quintet, J 7 ,  CHO), 7.1-7.7 (3 H, m, 
Ph) and 7.9-8.1 (2 H, m, Ph); m/z 190 (M', 15%), 162 (lo), 
147 (15), 120 (ll),  105 (PhCO', loo), 77 (Ph', 59) and 71 
(C4H70+, 33). 
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