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SYNTHETIC COMMUNICATIONS, 29(6), 1049-1056 (1999) 

Tetrabutylammonium Peroxydisulfate in Organic Synthesis; IV.' 

An Efficient, Highly Selective and Oxidative Deoximation 

by Tetrabutylammonium Peroxydisulfate. 

Fener Chen". Anchmg Liu, Qionailrlo Ydn.  

Minguing Liu. Daoming Zlimg and Lanying Shao 

Department of Chemistry. Fudand University, Shanshai, 200433. 

People's Republic: of China. 

Dedicated to Professor Peiling Xu on the occasion of her 70th birthday. 

Abstract: Tetrabutylammonium peroxydisulfate has been proved out to be an eff- 

icient 2nd highly chemoselecrivz reagent ior the conbersion ai ouimrs "1 t ! x  

corresponding carbony1 compounds under mild conditions 

The cleavage of oximes to regenerate aldehydes and ketones is of  great 

relevance to organic synthesis. The ovimes are used to not only isolate and 

purify carbonyl compounds but also to protect and activate the C = O  group .' In 

particular, oxirnes can also be prepared from non-carbonyl compounds, ' the 

efficient deoximation would lead to a n  alternative route for the preparation of 

aldehydes and ketones. 

* To whom correspondence should be addressed. 
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1050 CHEN ET AL. 

Classically, the recovery of the aldehydes or ketones from oximes has 

involved hydrolytic cleavage under suitable condition which removes the hy- 

droxylamine from the eq~i l ibr ium.~  This method excludes acid-sensitive aldehydes 

o r  ketones. In order to overcome this drawback, a variety of oxidation' or 
reduction' procedures continue t!, be developed over the years. However, 

many of these existing methods either employ highly toxic reagents or give further 

oxidation of liberated aldehydes into carboxylic acids, therefore, careful controlling 

of reaction temperature and the quantity o f  oxinnts are necessary. 

Recently. we reported that tetrabutylammonium peroxydisulfate(n-Bu,N), SzO, 

is an efficient reagent to oxidize tosylhydrazones of ketones to the parent ketones. 

Following the above finding, we investigated the possibility of extending this 

oxidation to oximes of carbonyl compounds. Such a reaction would afford a useful 

method for regeneration of the carbonyl compounds from oximes. 

Analogous to tosylhydrazones. the aldoxinies or ketoximes with (n-Bu,N),S,O, 

readil!, occurred in a single step to afford the corresponding parent aldehydes or 

ketones. Simple stirring of the aldoxinies and ketoximes with (n-Bu,N),SZO, in I, 2- 

dichloroethane at reflux temperature gave. after work-up and isolation, the 

corresponding aldehydes or ketones in excellent yields (scheme).The results are 

summarized in the Table. 

R '  (n-Bu,N),S1O, ,CHICICH,CI R' 
'C=N-OH \c=o 

R2 / reflux, 1-2h, 8 7 5 9 5 %  p/ 

Scheme 

As rewaled in the Table. the oxidati\.e dsoximauon with tn-Bu,N),S,O. undcr 

n tuwai  conditions worked u c l l  for hu r i~  ;!13oximzs and 'hetclxinies -+v!;noui x;! 
~,\er-cixidarion prcicfucr.\. The salienr ic:bfure> of ~ n e  msrhod \iere high >lcid 

rc'i'ovcr parent carbon!.] conipounds and generality. which was indicated by the fact 

that other conxnon functional groups in molecular such as olefinic double bond. 

ether. ester. halogen were unaffected by these reaction conditions. 

In conclusim. u e  h a w  de\tloped a new and efficient method for the r- 
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TETRABUTYLAMMONIUM PEROXYDISULFATE. IV 105 1 

Table. Oxidative cleavage of oximes la-s to carbonyl compounds 2a-s 
with (n-Bu,N),S20, in 1 .2-dichloroethanea 

NO:  Oximes of Reaction time Yield” 

(h) (%I  

la 

Ib 

Ic 
Id 
le 
If 

19 

Ih 

l i  

U 

Ik 
11 

Im 

1 I1 

l o  

IP  

1(1 

l r  

6-Methoxy -2-naphthy l 

aldehyde 

Citronella1 

3-Octanone 

Benzil 

Ethyl cyclopentanone- 

3-carboxylate 

1 -(5-ChIoro-6-methoxy- 

2-naphthy 1 Qropan- 1 -one 

C,H,COCH, 

5-Cholesten-hne 

,?-Ethox! carbon! I-l-met- 

hy 1-cylopentanone 

(-)-Menthone 

3-C,H,CH,C,H4COC,Hs 

3-Nonen-?-one 

4-Methy 1 -3-prnten-2-one 

?,-Propanmy1 -2-rnethox! - 

naphthalene 

C,H,COCH =CHC,H, 

4-iso-prC6H,COCH 

C,H,COCH,COOC:H, 

1 .o 

1.5 

1 .o 
1 .o 
1.5 

1.5 

? 

1.5 
? - 
1 .s 

7 - 
2 

1.5 

1 .5 

2 

1.5 - - 
1.5 

91.8 

87.5 

89.8 

92 

93 

94.3 

94.5 

90 

91 

93 

92.5 

95 

93 

94.8 

93.5 

92.8 
95 

92 

IS CH,CO(CH2):CH:CI 1 .o 95 
”All carbony1 compounds gave satisfactor) microanalyses: Ck0.26 ,  H k 0 . 2 2 .  

“Isolated 1-ields calculated on the amount of oxirnes introduced. 

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
M

on
ta

na
] 

at
 0

3:
31

 3
0 

Se
pt

em
be

r 
20

14
 



1052 CHEN ET AL. 

egeneration of carbonyl compounds from their oximes. The process proceeds in 

high yields and has considerable advantages over other known procedures. 

EXPERIMENTAL SECTION 
,411 melting and boiling points were uncorrected. IR spectra were recorded on  a 

h'icolet-Impact 420 spectrometer. 'H NhlR spectra wrre obtained on a Jeol Fx-WQ 

instrument. All oximes were prepared by standard methods-. (n-Bu,N),SZO, was 

readily prepared according to the knoa.n procedure.' 

General Procedure for the Oxidatire Cleavage of Oximes, la-s. 
To a solution of (n-Bu,N),S,O,(jOnimc~l) in 1, 2-dichloroethane( 125mIj was 

added a solution of la-s(l5mmol ) in 1 ,  ?-dichloroethane(SOnil). The mixture was 

stirred at reflux for 1-2h under nitrogen. The reacton mixture was poured into water 

and extracted Gith 1, 9-dichloroethane(40rnlx3). dried (Na,SO,). Evaporation of the 

solvent under reduced pressure gave crude prcrduct which was purified h! 

distillation or recrystallization to afford pure parent carbonyl compounds 2a-s in 

87.5-95 % yield (Table). 
2a:m.p.70-72"C(Lit.' m.p.70-71°C); IR(KBr): 1670(C=O)cm-'; 'H NMR(CDC1,I- 

TMS): 6 =10.29(s, lH ,  CHO), 7.80(d, J=lOHz, IH, C,-H), 6.50(m, lH ,  C,-H), 

6.47(brs, lH ,  C,-H), 3.88, 3.84(s, 3H, CH,O). 

2b:rn.p.77-79"C(Lit.'" m.p.76-78°C); IR(KBr): 1680(C=O)cm"; 'H NMR(C- 

DCIJTMS): 6 =lO.l(s, l H ,  CHO), 8.25-7.17(m, 6H, Ar-H). 

2~:b.p.85-87~C/lOTorr, n:! =1.4512(Lit.I' b.p. 79'C/9Torr, n;; =1.4511): IR(f- 

ilm): 1722(C=O)cm-'; 'H NMR(CDCL,/TMS): 6 =9.70(t. J =  1.5Hz, IH,  CHO). 

5.05(m. IH, C=CH), 2.39-1.70(m, 4H. 2xCH,), 1.67(brs. 3H, C=C-CH.\. 

l.jS(brs, 3H, C=C-CH,). 1.60-1.13ni. ?H. CHI. CHI. 0.9S(d. J=6Hz. ?H. CIi i .  

2d:b.p.74-75'C/30Torr(Lir." b.p.75-76"CijOTorrj: IR(film~:1712(C=Oicm , .H 
ShlRtCDC1,ITMS): d =2.41(q. J=8.CNz. X I .  COCH,CH,). 1 .3b[ t .  J=~.!iFIr. 
It!. COCH,(CH:):CH,]. 1.90-I.00(1n. cii l  ? ? C . l i - ) .  i . -<) .  (1 ??(:. .I=& ~-:f-l;. : ) I .  

CH,). 
2e:m.p.93-95"C(Lit.'~ ni.p.94"C): IRKBr) :  1670. 166O(C=O). 1591(C=C)cm ' :  '€3 

NMR(CDC1,ITMS): 6 =8.12-7.81(m, 4H. Ar-H). 7.18-7.00(m. 6H, Ar-H). 

2f:b.p. 122-1 24"C/IOTorr(Lit. I 3  b.p. 86-89"C/:! .OTorr); IR(fi1m): 1740(ring-C = 0). 
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TETRABUTYLAMMONIUM PEROXYDISULFATE. IV 1053 

17 1 .Z(estrtr-C = 0)cm.l: 'H NMR(CDC1,ITMS ) :  6 =4.2O(q. J = 7.5Hz. XI. CH:O ) .  

3.16(m. 1H. CH). 2.60-159(m. 6H, 3xCHJ. 1.3O(t. J=7.5Hz, 3H. CH,). 

2g.m p.129-130°C: IR(KBr\: 1617(C=Okrn-': 'H NMR (CDC1,ITMS): 6 = 8  36- 

7 2 2 ( m .  5H.  Ar-H). 3.00(s. ZH. CH3C)). ?.Ol(q. J=7.0Hz, 2H. CHI). 1 . 2 4 1 .  

J=7.0Hz. 3H. CH,). 

lh:b.p.:9-80:'C!l.OTorr (Lit.'c b.P.60'C;O.STorr) : IR(fi1m;i: 1690(C=(~) cm ' :  'H 
xr\iix(cDci3:-rmr: s = ( > . W ~ . S P ( I I I .  511.  A--II) .  2 . 1 ~ ~  5.  :H. CH,).  

2i.m.p. 11%120C(Lir., ' m.p.l l9"C): IRtKBI) .  17?O(C=O)cm ' ;  'H NMK(C1)- 

c'! T v l S \ ~  d = 5  ?Olm. I f I .  C = C I b .  3 2 s - 2  7O(m. 211. CH:C=C).  2. '1-0.C~1ii. 

i l l i .  I h C H .  14xCt1, and 3xCH3). 

2j : b .p .  103-105"C) 1 ZTorr(Lit. I' b.p. 103- 104°C; 1 'ITorr): IR(fi1m): 1760(ringC = 0 ) .  

173O(ester-C=Okm~'; 'H NMR(CDC1,ITMS): r i  = 4.15(q, J=7.5Hz. 2H. CH:O\. 

7.75-171(m. 6H. 3xCHI), 1.28(s, 3H. CH,). 1.26(t. J=7.5Hz. 3H. CH,CH,). 

?k:t.p.80-82"C/llTorr. [ a ]  =-3O' ( c =  1 .O .  CH,OH): [Lit." b.p.81"CIllTorr. 

Iu] i:' =-79.9"(c=1.0, CTi,OH)]; IK(fi1m): 171O(C=O)cm.'; 'H NMR(CDCi;IT- 

M S ) :  ci' =2.56-1.15(m. 9H, 3xCH. ZxCH,). 1.16-0.75(m. 9H, 3xCH,). 

21 :b.p. 159-160"C/l.25Torr: IR(film): 168S( C=O)cm I ;  'H NMR(CDC1,ITMS): 

6 =7.72-7.13(m, 7H, Ar-H), 4.00(s, 2H, C,H,CH,). 2.96(q. J=7.?Hz. 2H, CH-). 

1.19(t, J=7.2Hz, 3H, CH,). 

2m: b.p. 87-89"C/ lOTorr(Lit. l 3  b.p. 88°C); IR(fi1m): 1685(C = 0), 1630(C = 0)cm-' : 

'H NMR(CDCI,/TMS): S =6.83(dt, JI=16Hz, J2=7.0Hz, lH ,  HC=C-C=O). 

6.05(dt. J,=16Hz. J2=1.5Hz, lH ,  C=CH-C=O), 2 .19 (~ ,  3H, COCH,), 2.50- 

7.00(m. 2H, CHI-C=C), 1.69-1.12(m, 6H. 3xCH,), 0.90(t, J=5Hz, 3H,CH,). 

2n: b. p. I 28- 1 30"C(Lit. 

6=6 .09(m.  1H. CH=C) ,  2.13(s. lH,  CH,), 1.88(d, J=l.OHz, 3H, CH,). 
20:m.p. 112-114"C(Lit." 112-1 14°C); IR(KBr):1685(C=O)cm-'; 'H NMR(CDCI,/T- 

M S I :  P =8.41-7.l?(m. 6H. Ar-H'. ? . l l ( t .  2H. CH:CO\. !.3O(c;. 3H. CH.'). 

2 p .in. p .55-57"C(Lir. '' n1.p. 56-5 7' C) : 1% IiBr 1 : 3 C Z " ~ ~  \ i -CHI. 166.i.iC=O,1cr:; : 

'1-1 I*;4IR(CDCl,:T111S): d =8.1S-7 83(m. 211. Ar-Hi. i'.SO-7.20\m. !Ni. Ar-X. 

( - : I=  C't 1 )  

2q b.p. 1 15-1 17.C '11Torri Lit. " h.p. 1 15-1 16°C: 12Torr 1: IRIfilm): 169QC = O ) u i :  : H 

NMR(CDCl?iTR4S): h' =7.24. 7.29(d. 2H. J=8.4Hz. Ar-H). 2.90(sept. J =  17.SH.z. 

130°C); IR(fi1m): 1690(C = O)cm-', 'H NMR(CDCI,/TMS) : 
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1054 CHEN ET AL. 

1H. CH), 2.52(s. 3H. CH,CO), 1.21(d. J=7.5Hz, 6H. ?xCH,). 

2r : b. p. 103- 105'C(Lit. l 3  b.p. 103- 105'C); IR(fi1m): 1745(ester-C = 0), 1690(ket-one- 

C=Okm-': 'H Nh4R(CCI4IT3IS): S =8.12-7.15(m. 5H. Ar-H), 4.20(q. J=6.0Hz.. 

2H. CHIO). 4.03(s, 2H, CH,). l.?O(t, J=6.0Hz, 3H. CH,). 

2s: b.p.58-6O0C/ 1 ZTorr(Lit. ' 3  b.p .S8-59"C/l1Torr); IR(film): 1725(C =O)cm-' : 'H 

NMR(CDCI,/TMS): 8 =3.52(t. J=i.OHz. ?H. CH2C1). 2.58(t, J=7.0Hz. 2H. 

CH2CO).2.10(s. 3H. CH,COj. 1 . 9 9 h .  ZH. CH,). 
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