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Abshct-The treatment of aldehyde enol silyl ethers 1 with lead(W) acetate (LTA) using methykne chloride as 
solvent gives rise to the production of a-acetoxy aldehydes 2 and giycolic ester derivatives 3 or enals 5. Structural 
variations in 1 are used to explain the divergent trends. When 1 is treated with LTA/KOAc/AcOH, high yields of 
the corresponding a-acetoxy aldehydes 2 are obtained with the formation of 3 and S being subverted. 

The continuing interest in the use of a-oxygenated car- 
bony1 compounds in organic synthesis’ has led us to 
explore the oxidation reactions of enol silyl ethers. Thus, 
treatment of these nucleophilic alkenes with mchloro- 
perbenzoic acid: lead(IV) carboxylates: or silver car- 
boxylates in conjunction with iodine’ affords the high 
yield synthesis of a variety of a-oxygenated carbonyl 
systems. In one of our studies we were able to show that 
a-acetoxy enones are produced when the appropriate 
enol silyl ethers are treated sequentially with mchloro- 
perbenzoic acid and then with a mixture containing 
triethylammonium fluoride/triethylamine/acetic anhy- 
dride.’ A modification of this procedure had previously 
been reported to give moderate yields of a-acetoxy 
aldehydes (39-46%, 4 cases) when applied to the cor- 
responding aldehyde enol silyl ethers I6 With hopes of 
developing a general, high yield method for the a-oxy- 
genation of aldehydes, we have studied the reaction of 
aldehyde enol silyl ethers 1 with lead(IV) acetate (LTA) 
in order to obtain a-acetoxy aldehydes 2. The results of 
this study are presented in the following account. 

OAc 
LTA 

R’R2C=CHOTMS-R’R2 -CHO C! 

1 2 

RESULTS 

The enol silyl ethers 1, readily prepared by the method 
of House,’ were allowed to react with excess LTA in 
methylene chloride as solvent. Workup and purification 

of mixtures revealed two major trends (Table 1). Fiist, 
with 1 (R’ = H, R2 = alkyl), mixtures of 2 along with the 
“over-oxidized” glycolic esters 3 were obtained in 
reasonable overall yield. In one instance (oxidation of Id 
in benzene), both over-oxidation and rearrangement 
occurred to afford 4 in low yield (16%). The identity of 4 
was contirmed by an independent synthesis.’ The second 
trend was found with 1 (R’ and R2 = alkyl). In these 
cases, oxidation led to the exclusive production of the 
enals 5. Scheme I summarizes our initial experimental 
results for the LTA oxidation of 1. 

Although Id underwent oxidation with benzene as 
solvent, only unchanged 1 (NMR) was isolated when la 
and lb were treated with LTA in benzene. The LTA 

(Ph),C=CHOTMS 

III 

reaction of lb run in THF resulted in the isolation of 2h 
and 3h in yields of 24% and 44%, respectively. These 
values represent a substantial increase in the amount of 
over-oxidized product obtained relative to the 2b:3h 
ratio of 40:21 observed when methylene chloride was 
the solvent used. 

The formation of the glycolic esters 3 finds literature 
precedent in the LTA oxidation of cyclopentadiene 
wherein 6 was isolated as one of the major oxidation 
products? Both this reaction and the formation of 2, 3 
and 5 can be accommodated by the mechanism outlined 
in Scheme 2. Initial interaction of 1 with LTA gives rise 
to carbocation 7, and then to 8, analogous to the reaction 

R’R*C=CHOTMS 

(R’=CIIR’.R’=a{ ’ \A (R’=H,R?=alkyl) 

OAc 0 
RSCH=CR2CH0 

R’R’ C -CHO + R’R’ C-O t!! CH:OAc 

CHO 
5 2 3 

Scheme I. 
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Table 1. LTA oxidation of aldcbyde enol silyl ethers to give 2 and 3 or enal, 5 

Enol 91~1 Ether. lf 

PhCH2CWCHOTnS 

k 

n-CSH,,CH=CHOlMS 

I!? 

(CH3)2CHCH-CHOlHS 

!z 

PhCH-CHOTHS 

Id 

Product(s) CX yield)b 

OAC 
II' 

PhCH2tWHl PhCH2~tMCCH20Ac 

2 (59) cH0 3: (22) 

OAc 
s 

n-C5H,,EH-CHO n-CQi,, Ii-0CCH20k 

2 (40) 
E Ito k (21) 

OAc 0 

(ca3)2c&a (cH,),cnct&!cH,0A~ 

G (24) 
t “O z (35) 

P, 
PhCOCH2-0CCH20Ac 

j!(16)' 

19 

CHO 

a. (E)/(Z)-mlxture with the exception of 29; see experimental. b. Yield of 

isolated product. c. Oxidation In benzene, all others in CH2C12. 

i 

0 
LTA 

'I - 
0 

/ 
OCCH20Ac 

""OAc 

6 

of simple alkenes with LTA.” Decomposition of 8 
affords carbocation 9 which can lose a proton to produce 
10, the precursor to enal 5. This mode of behavior is 
favored in systems where the cation center in 9 is 
tertiary. In these cases cyclization of 9 to give the diox- 
olenium ion 11 is disfavored due either to eclipsing 
interactions which would be encountered upon the for- 
mation of 11 (i.e. lc) or to the necessity of Spiro-ring 
formation as with 11 and lg. In those instances where the 
cation center in 9 is not tertiary (la-lc), neighboring group 
participation by acetate gives 11. The cation 11 can then 
either be intercepted by acetate ion to give 12 and then 2, or 
loss of a proton can afford the ketene acetal13. Oxidation 
of 13 by LTA via 14 gives 15 and then the glycolic esters 3. 
In general, this scheme parallels that presented in the lit- 
erature for the LTA oxidation of cyclopentadiene.” The 

appearance of 4 from the oxidation of Id can be envisioned 
as occurring via rearrangement of 16 during hydrolytic 
workup.‘* 

0 

E 0 CHzOAc 

h Ph H-CHOTMS 

d AC 

16 

The failure of 1 to react with LTA in benzene is 
probably due to the relatively non-polar nature of the 
reaction medium using this solvent. THF, on the other 
hand, could enhance the formation of 13 due to the basic 
nature of this solvent. With these facts in mind, it was 
felt that if the formation of 13 could be subverted then 
the amount of 2 formed might well increase dramatically. 
A brief study of the stability of lb in a heterogeneous 
mixture containing THF/KOAc and in a homogeneous 
solution made up of THF/HOAc revealed that ~ lb 
undergoes no decomposition after 1 hr under either set of 
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LTA AcO- OAc 

R'R'CH=CHOTtds - R'R2C-+CHOTt4S - R'R~C-~HOTMS 

I db(OA$ db(OA+ 

7 

OAc 

R1R2C-kHOTMS 

R2 
I 

OTMS 5 

OAc 

R'R'kCHOTMS 

I3 
3 

AAc 
LTA 

12 

I 
OAc 

R'R2C-kHOTMS 
2 

OCCH~OAC 

br 
I4 I5 

Scheme 2. 
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conditions (NMR).’ With these results in hand, lb, lc, 11 
and lg were treated with LTA/KOAc using HOAC as 
solvent. In each case, a high yield of 2 was obtained 
(Table 2) since 11 (or 9) is channeled to 12 at the expense 
of 13. Unfortunately, la, Id, and lc gave no reaction 
using this set of conditions. The reason for the lack of 
reactivity towards these substrates is not clear, but the 
results, at least in our hands, seem to be reproducible. 

In summary, aldehyde enol sibyl ethers 1 react with 
LTA/methylene chloride to give 2 and 3 or 5 depending 
upon the structure of 1. On the other hand, 1 react with 
LTA/KOAcjHOAc to afford high yields of pure 2 
without production of the unwanted by-products. Thus, 
the latter conditions provide a useful route for the syn- 
thesis of a-acetoxy aldehydes. 

General. m.ps were determined with a Thomas-Hoover m.p. 
apparatus and are uncorrected. PMR spectra were recorded at 
60 MHz on a Varian Anaspect EM 360 spectrometer usiag TMS 
as internal standard. IR spectra were obtained on a Perkia-Elmer 
621 grating IR spectra-meter and low resolution MS were 
obtained with a Hitachi Perkin-Elmer RMU 6E instrument at 
I5 eV and are recorded as m/r with relative abu&nce in parea- 
theses. Elemental microanalyses were determined with a P&in- 
Elmer 240 elemental analyzer. Preparative and analytical GLC 
runs were carried out on aa Aerohph Model A90 & chroma- 
tograph using a 5% SE-30 on Anakrom ABS 110-120. 9 x 0.25’ 
column. Triethylammonium fluoride was prepared by the method 
of Hiinig,” and anhyd MgSO, served & d&g a&d. (X&Cl2 
was drkd bv storaae over CaCI,. LTA @I%. Alfa-Ventron) was 
freed of re&lual HOAc by ro&evapo&on with benzen; im- 
mediately prior to use. HOAc refers to glacial acetic acid. 

Preparation of en01 silyl ethers 1. These were preparcd by 
procedure “A” outlined by HOW et ol. in ref 7. 

~)/(Z~3-P~eny/-l-l~mimelhylsiloxypmpme. la. 80%; b.p. 99.5- 
104” (5.8 mm) lit.” b.p. 98-W (5.2 mm); IR (neat) 1655 cm-’ 
lit ” 1655 cm-’ 

iE)/(Z)-I-Trimethylsiloxyheptene. lb. 95%; b.p. 112-123” 
(70 mm) lit.‘” b.p. 85” (I5 mm). 

(E)/(Z) - 3 - Methyl - I - trimethylsiloxy - I - butene, lc. 84%; 
b.p. 72-85” (75mm): IR (neat) 1655cm-‘; NMR (CCL. (E)-lc, 
55%) 6 0.14 (s, 9H). 0.90 (d, 3H. J = 7 Hz), I.56ca 2.3 (m. IH). 
4.62-5.00 (d of d. IH, J = 8, I2 Hz), 5.97-6.18 (d of d. IH. J = I, 
l2Hz). NMR (CCL (Z)_lc, 45%) 6 0.14 (s, 9H). 0.94 (d, 3H,, 
J=7Hz),ca2.~3.O7(m,lH),4.O8-l.39(dofd,lH,J=5,9Hz), 
5.84-5.97 (d of d, IH, J = I. 5 Hz); MS m/z I58 (M+, 22). 143 (loo), 
86 (32). 75 (94). 73 (57). q etastables 129.4, 39.3, 37.3. (Found: C, 
60.66; H, 11.63. Calc. for C,&OSi: C, 60.67; H, I I&%.) 

(E)/(Z)_B-T~erhy/s~oxysryrene, Id. 64%; b.p. 109-l I I” 
(I I.5 mm); IR (neat) 1640 cm-‘; NMR (CCL,, (E)-ld, 47%) 6 0.23 
(s, 9H), 5.92 (d, IH, J = I2 Hz), 6.88 (d, IH, I= I2 Hz), 6.9-7.6 
(m, SH), NMR 0.X. (Z)_ld, 53%) 6 0.26 (s, 9H), 5.23 (d, IH, 
J = 5 Hz), 6.32 (d, IH, J = 5 Hz), 6.9-7.6 (m, SH); MS mjz I92 
(M*, 100). I77 (27). 73 (45). metastabks 163.2, 146.5. (Found: C, 
68.45; H, 8.35. Calc. for CIIH160Si: C, 68.69; H, 8.39%.) 

(E)/(Z) - 2 - Thy/ - I - trime~hylsdoxy - I - hexene, le. 60%; 
b.p. 67-74” (4mm); IR (neat) 1665 cm-‘; NMR (CCL) 6 0.15 (s, 
9H), 0.72-c& I.1 (m, 6H), cu. 1.1-1.51 (m, 4H), 1.67-2.26 (m. 
4H). 5.86-6.05 (overlapping singlets, IH. (E)/(Z)); MS m/z 200 
(M’, 54), I57 (100). 72 (74), 57 (26), metastabk 123.9. (Found: C, 
65.85; H. 11.91. Cak. for CIIHz40Si: C, 65.94; H, 12.18%.) 

(e)/(Z) - Trime~hylsiloxymethykne - 3 - cyclohexene, If. 85%; 
b.p. 73-74” (1.3 mm): IR (neat) 1680. 1650cm-‘; NMR (CCL) 6 
O.i7 (s, 9H),.2.&2.8 (m, 6H). j.63 (s, 2H), 5.%.@8 (overlapping 
s&lets. IH. (EIIIzIl: MS m/z 182 (M’. 100). 92 (36). 73 (19). . , , , , 
meLtabks 153.5, 47.0. (Foind: C,‘65.!!; fi, 9.8s. ‘&lc. for 
C,J&sOSi; C, 65.87; H, 9.9596.) 
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Table 2. LTA oxidation of aldchyde en01 silyl ethers in the presence of KOAc/HOAc 

(no1 Silyl Ether.lt 

n-CSH1,CH=CHOIMS 

!2 

(CH3)2ClwwtOmS 

1% 

Product (1 yicldJb 

P 
n-C5H,lCH-CH0 

2 (78) 

MC 

(CH3)2Cl&-CH0 

5 (72) 

0 

a, 

0 

9 

OAC 
HOTMS 

tul 

!I g (73) 

a, HOTMS cl-0 AC 

CM0 

a. (E)/(Z)-mfxture with the exception of 2.; see experimental. b. Yield 

of isolated product. 

Trimethylsiloxymethylenecyclohexane, lg. 58%; b.p. &52” 
(IlOmm); IR (neat) 1680 cm-‘; NMR (CC&) 8 0.12 (s, 9H), 
0.90-2.20 (m, IOH), 5.85 (s, III); MS m/z 184 (M’, 100). 94 (24). 
(Found: C, 65.41; H, 10.68. Calc. for C,J&OSi: C, 65.16; H, 
io.9496.) 

a-Phmyl-B-trimethylsiloxystyfene, lb. 86%; b.p. 151-153” 
(0.6 mm): IR (neat) 1625 cm-‘: NMR (CCL) 6 0.35 (s, 9H). 6.73 (s, 
lH), 7.2-7.4 (m, iOH); MS &z 268 .(M+l 100). 75 (22), 73 (20). 
(Found: C, 76.07; H, 7.34. Cak. for C17HmOSi: C. 76.07; H, 
7.51%.) 

LTA oxidation of aldehyde enol sibyl ethers, 1, in methylene 
chloride 

General procedure To a precooled (ice/MeOH) solo of 2.2 
molar equivalents of LTA in CH2Clr was added, with stirring, I 
molar quiv of neat 1. With the addition completed, the cooling 
bath was removed and the mixture was stirred at room temp for 
30 min. The mixture was then tiltered and the filtrate treated with 
I molar equiv of triethylammonium fluoride (TEAF). After 
30 min of stirring, the CH2C12 soln was treated sequentially with 
50 mL 5% HClaq, 2 x 50 mL portions 5% NaHCO+q, and 50 mL 
water. The organic portion was dried and filtered and solvent 
removed in uacuo to atIord crude 2 and 3 or 5. Purilication of the 
crude product(s) was then accomplished using vacuum dis- 
tillation. 

LTA oxidation of la. Oxidation of 24 mmol of la resulted in 
the production of 59% 2a and 22% 3a. 

2-Acetoxy-3-phenylpmpanal t. 5%: b.p. 93-10s” (0.08 mm) 
lit.6 b.p. 110” (0.1 mm). 

2 - (0 - Acety0glycoloxy - 3 - phenylpropanal, 3r. 22%: b.p. 
125-135” (0.08 mm); IR (neat) 1750cm-‘; NMR (CCb) 6 2.06 (s, 
3H), 2.80-3.18 (m. 2H), 4.54 (s, 2H), 5.02-5.33 (m, IH), 7.20 (s, 
SH), 9.48 (s, IH); MS m/z 250 (M+, 1). 132 (100). I31 (23), 101 
(22). metastable 130.0. (Found: C, 62.66; H, 5.92. Calc. for 
C,,H,,Os: C, 62.39: H, 5.6496.) 

LTA oxidation of lb. Oxidation of 16 mmol of lb resulted in 
the production of 49% 2Jr and 21% 3h. 

2-Acetoxyheptanal, 2b. 40%; b.p. 117-120” (4 mm) litI b.p. 
101-102”; IR (neat) 1750 cm-’ litI IR 1755 cm-‘. 

2_(0-Acetyl)glyco/oxyhepfana/, 3b. 21%; b.p. 114-l 16” 
(0.03 mm); IR (neat) 1745 cm-‘; NMR (Ccl,) 6 0.06-2.10 (m. 
llH), 2.02 (s, 3H), 4.52 (s, 2H), 4.78-5.07 (m, lH), 9.40 (s, 1H); 

MS m/z 201 (M-29, <I), 101 (32) 43 (100) metastables 52.3, 
47.6. (Found: C, 57.33; H, 7.86. Calc. for CIIHI&: C, 57.35; H, 
7.88%) 

LTA oxidation of lb in TIfF. Oxidation of 9mmol of lb, as 
above, using THF as solvent resulted in the production of 24% 
2b and 44% 3b identical to the two compounds isolated from the 
LTA oxidation of lb using CH+& as solvent. 

LTA oxiairrion of le. Oxidation of 16mmol of lc resulted in 
the production of 24% 2e and 35% 3e. 

2-Acetoxy-2-methylbutanal, k. 24%; b.p. 70-75” (I.5 mm); IR 
(neat) 174Ocm-‘; NMR (CCL) 6 0.94 (d, 3H, J= 7Hz), 1.00 (d, 
3H, J = 7Hz). 1.73-2.36 (m, IH), 2.09 (s, 3H), 4.71 (d, IH, 
J = 4 Hz), 9.42 (s, IH); MS m/z 1 IS (M-29, 41). 84 (23), 43 (100). 
(Found: C. 58.18: H. 8.34. Calc. for C,H,&: C. 58.35: H. 8.3%.) 
‘- 2~0-Acbtyl)gl~co~oxy-3-methylbut~n~~ & j5%; b.p. i26I280 
(l.Omm), IR (neat) 1755cm-‘; NMR (CCL) S 0.95 (d, 3H, J= 
7 Hz), 1.01 (d, 3H, J = 7 Hz), 1.81-2.43 (m, IH), 2.10 (s. 3H), 4.74 
(s, 2H), 4.83 (d, IH, J = 4Hz), 9.40 (s, IH), MS m/z 173 (M-29,4), 
101 (IOO), 84 (32), 73 (25) 71 (36), 43 (37). (Found: C, 53.49; H, 
6.95. Calc. for C&,0,: C, 53.47: H, 6.93%) 

LTA oxidation of Id in benzene. A stirred soln of 3.65g 
(7.8 mmol) LTA in 30 mL dry benzene was cooled to co. lo” (ice 
bath) and treated with I .52 g (7.9 mm) neat Id. With the addition 
complete, the mixture was stirred at room temp for an additional 
hour. The mixture was then filtered through celite and the filtrate 
washed with 20 mL 0.75 N HCI and then with 20 mL water. The 
solvent was removed in vacua and IS mL DMF, 0.50 g (86 mmol) 
KF, and I mL water were added to the residue. After 20hr 
stirring at room temp. the mixture was diluted with 150 mL ether 
and the organic layer was extracted with 4 x 30 mL water. The 
ethereal soln was then dried, filtered, anl solvent removed in 
uacuo to afford an oil. Crystallization from ether gave 0.3Og 
(16%) pure 4, m.p. 74-75”; IR (nujol mull) 1760, 1700cm-‘; 
NMR (CDCI,) 6 2.17 Is. 3H). 4.80 (s. 2H). 5.40 (s, 2H), 7.4-8.0 (m, 
SH); MS m/i236 (M+; < 1),‘105 (loo), 77 (26) 43 (29). (Found: C, 
61.05: H. 5.13. Calc. for C,,H,,OI: C. 61.01: H. 5.12%.) No ._ ._ _ 
attempt was made to optimize yields of 4 using two molar equiv 
of LTA. 

Acetylglycolic acid” A 125 mL round bottom llask fitted with 
a dropping funnel and reflux condenser was charged with log 
(131 mmol) glycolic acid. Acetyl chloride (2Og, 255 mmol) was 
then added slowly. When the evolution of HCI had ceased, the 
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reflux condeoser was removed and heat was applied to remove 
excess acetyl chloride (fume hood). The crude product thus 
obtained was crystallized from benzene to yield 14.2g (92%) 
acetylglycolic acid, m.p. 66-68” lit.” m.p. 61-63. 

O-Acefylphenacylg~ycolole, 4. To I.Og (8.5 mmol) acetylgly- 
colic acid in 5 mL water was added 10% KOHaq. When the pH 
of the mixture was ca. 7.0, a soln of I .6 g (8.4 mmol) phenacyl 
bromide in I2 mL 95% EtOH was added and the resulting mix- 
ture was reflexed for I hr. Cooling (ice bath), filtration, and 
recrystallization of the solid residue gave 0.85 g (42%) of pure 4. 
m.p. 74-75”. This material exhibited spectral properties (IR, 
NMR, MS) identical to those of 4 produced from the LTA 
oxidation of Id in benzene (see above). Further, no depression of 
m.p. was observed upon admixture of 4 prepared by the two 
independent methods (m.m.p. 74-75”). 

LTA oxidation of le. Oxidation of 31 nun01 lc resulted in the 
production of 62% of a 76:24 mixture (NMR) of Sa (2-butyl-2- 
butenal and 2ethyl-t-hexer@, b.p. 94-102” (9.0 mm); IR (neat) 
1730, 1690, 164Ocm-'; NMR (neatfIMS) 6 0.48-2.43 (m, l2H; 
1.82, d, J = 7 Hz), 6.15-6.68 (m, IH; 6.30, t, J = 8 Hz, minor; 6.48, 
q. J =7 Hz, major), 9.23 (s, IH); MS m/z 126 (M+, IOO), Ill (60). 
97 (63). 85 (20), 84 (28). 83 (28). 77 (26). 69 (20), 57 (22) 55 (36), 
metastables 97.8, 75.7. Attempts to resolve mixture Sa by glc 
failed. 

LTA oxidafion of 11. Oxidation of 2 mmol of If resulted in the 
production of 90% of a 70:30 mixture (NMR) of Sh (I-fonnyl-I, 
3cyclohexadiene and I-formyl-I, 4_cyclohexadiene), b.p. 78-80” 
(6.0mm) lit.” b.p. 74-76” (20mm); IR (neat) 1670cm- lit.” IR 
(Ccl,) 1675 cm-‘; NMR (Ccl,) 6 2.36 (s, 4H, major), 2.72-3.13 
(m, 4H, minor), 5.62-5.89 (m, 2H, minor), 6.18-6.33 (m. 2H. 
major), 6.65-6.82 (m, IH, major and minor overlapping), 9.43 (s, 
IH. minor). 9.48 (s, IH. major). Peaks assigned as “major” are in 
accord with those.reported for I-formyl-i, 3cyclohexadiene in 
ref 18; MS m/z 108 (M+, 100). I87 (42). 79 (82). 77 (23). metast- 
ables 75.0. 59. I. 57.8. Attemots to resolve mixture Sb bv nlc . _ 

LTA oxidation of lg. Oxidation of 22 mmol of lg resulted in 
the production of 76% Se, b.p. 7m (12mm) lit.” b.p. 70” 
(I3 mm); ng I.4912 lit.” t$ 1.4924; IR (neat) 1685, 1643 cm-‘; 
NMR (Ccl,) 6 1.25-1.9 (m, 4H), 1.9-2.52 (m, 4H), 6.57-6.82 (m, 
IH), 9.30 (s, IH); MS m/z II0 (M’. 100). 95 (29). 81 (83), 
metastables 90.2, 77.0, 59.7, 54.7. 

Arrempted LTA oxidution of lb in benzene. Attempted LTA 
oxidation of lb in refluxing benzene gave < 10% oxidation by 
NMR analysis. 

Acetolysis of enol si/y/ ether lb by KOAc/THF 
NMR experiment. A mixture of 36 mg of lb, 0.25 mL THF, and 

20.0 mg anhyd KOAc was sealed in an NMR tube and the region 
between IO and Sppm was scanned by NMR. After I hr. the 
vinyl proton of lb but no aldehyde proton was observed. After 
I7 hr. integration of aldehyde: vinyl proton peaks gave a ratio of 
3: IO. 

Acetolysis of enol sibyl ether lb by HOAcnHF 
NMR experiment. A soln of 36 mg of lb in 0. I mL HOAc and 

0.25 mL THF was sealed in an NMR tube and the peak positions 
mentioned in the previous experiment were monitored by NMR. 
After I hr. no acetolysis was noted. After 19hr, the ratio of 
aldehyde to vinyl protons was observed to be 8 : 19. With glacial 
AcOH as solvent no acetolysis was noted after 3 hr. 

LTA oxidation of aldehyde enol silvl ethers. 1. in HOAc/KOAc 
General procedure. A-mixture of 20 mmol LTA and 100 mmol 

KOAc in 30 mL HOAc was treated with 20 mmol of neat 1. After 
stirring at the appropriate temp. the mixture was diluted with 
30 mL water and extracted with 3 x 200 mL pentane. The com- 
bined pentane extracts were washed with 2 x 50 mL portions of 
5% NarCO,aq. dried, filtered, and solvent removed in racuo to 
afford crude 2, which was purified by vacuum distillation. C/rem. Absfr. 44,61%1 (1950). 

LTA oxidation of lb. dxidation of 20mmol of lb for 1 hr at ‘*I. Botica and R. N. Mirrington, Aust. 1. Chem. 24, 1467 (1971). 
room temp gave a 78% yield pure 2b. b.p. 110-l IS” (4.0mm). lvR. E. Klinck and J. B. Stothers. Can. L Chem. 44.45 (1966). 
identical to Zh prepared as described above. MD. T. C. Gillespie, P. R. Jeffries. A. K. Macbeth and M. J. 

LTA oxidution of le. Oxidation of 20 mmol lc for I hr at room Thompson, 1 C/rem. Sot. 665 (1955). 

TLT J9/‘-c 

temp gave a 72% yield of pure 2e, b.p. 70-72” (I.1 mm), identical 
to 2e prepared as described above. 

LTA oxidation of 11. Oxidation of 43 mmol of 11 for I hr at 
room temp gave a 73% yield of 21, b.p. 78-779” (0.04 mm) Iit6 b.p. 
90” (0.1 mm). Glc analysis of the crude mixture showed the major 
impurities to be the enals Sh. 

LTA oxidation of lg. Oxidation of IO nun01 of lg for I8 hr at 
room temo save a 45% vield of k. b.u. 70-72“ (0.7 mm) lit20 b.u. 
80” (2.5 mm: Glc analysis of the &rde mixture showed’the mjaor 
impurity to be formylcyclohexane. 

Alfempred LTA oxidation of lr, Id, and le. Under the con- 
ditions noted above (LTA/KOAc/HOAc) these oxidations gave 
only recovered starting material. With la, no oxidation was noted 
even after I hr at reflux. With le, increasing the reaction temp to 
50°C for I hr led to the recovery of 2-ethylhexanal. 
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