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Summuy: A mild procedure for the oxidative cleavage of aryl enamines to aryl aldehydes by 

periodate without the need for transition metal catalysis is presented. 

We were interested in a convenient large scale preparation of o-ni -dehydes such as 3 

for use as inkrmediates in subsequent chemistry. Oxidation of the readily available o-nitro toluene 1 

by the Kr6hnke aldehyde procedures provided pure product but with inconsistent yields. Numerous 

alternative reagents are available for oxidation of aromatic methyl groups* Many involve chromium 

(Cr@C12, fitard reaction, C~@/AQO)? which can present d@sal and isolation problems, while 

radical mediated oxidations (e.g. the Rr6hnke aldehyde synthesisl or ceric ammonium nitrate,* etc.) 

had proven to be capricious~ We therefore pursued an alternative approach exploiting the activation 

of the methyl group by the e-nitro substituent in 3, The formation of enammes of pnitrotoluenes 

using N,N-dimethylformamide dimethyl acetal is well established3 and oxidative cleavage of 2 

would generate the desired aldehyde 3. This cleavage has been accomplished with a wide variety of 

reagents including ozone,& singlet oxygen, 4hg sodhnn dichromate,fa~fi and RuQ/NaIO&w 

Enamine 2, obtained in 80% yield as purple crystals,3 was first subjected to standard Lemieux- 

Johnson condition& rapid oxidation with OsO4/NaIQ occurred to produce 3 in 95% yield (see 

Scheme). On a 50 gram scale-up, we @unixed 2 with 3.0 eq. of NaIO4 in 50% aqueous THF and 

observed a mildly exothermic reaction accompanying the rapid discharge of color ruithouf added 

osmium t&oxide.! The enamine was cleanly converted at room temperature to the desired aryl 

aldehyde 3 within 1 h. in 95% yield. This methodology has proven to be quite general and 

reproducible for the preparation of a number of aryl aldehydes.6 
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Scheme 

Table hamine Formation and Periodate Cleavage of Activated Aryl Methyl Groups 
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a) Substrate wnrmed to 140 T in DMF (1 Molar) w;lth 1.3 eq. (Cli30)2CHN(CX& for 24 h m&r nitmpn. 

Concentration affords product. Reqstallization from methanoI where mp indicated. b) lhunine fomution 

compkte in 2 b c) 4 eq. NalO4, standard aqueous addic wmlmp. 
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With other substrates, enamine formation under standard uxuiitions3 provided essenMly 

pure materials after a single crystallization from methanol. This transformation has been 

accomplished on the activated aryl methyl derivatives in the table; less activated systems fail 6, react 

under these conditions7 Entry 10 exemplifies the conversion of a j3-formylaryl enamine to 2- 

nitrobenzoic acid invoking two oxidzttive cleavage steps.8 

While the mechanism of this transformation is uncertain, oxidations of activated methylene 

compounds with periodate are known. 9 By analogy, we presume that oxidation of the enamine & 

carbon generates a hydroxy-iminium ion which is hydrated td an a-hydroxy aldehyde or aminal: 

oxidative Cleavage of this species by periodate generates product. Bxperiments are underway to 

elucidate the mechanistic course of this process and will be reported in due course 

ht a typical procedure, enamine 2 (47.9 g, 195 mmol) and NalO4 (125.3 g, 586 mmol) were 

mechanically stirred in 50% aqueous TI-IP (1 L) at ambient temperature for 1 h or until judged 

complete by TLC. The insolubks fNaIO$ were removed by filtration and washed with EtOAc. The 

organic layer was washed with sat. NaHCO3 solution (3 x 100 mL) then dried over MgSO4. 

Concentration and elution through a silica gel pad (150 g) with 50% (zH;2cl;/hexanes provides pure 

3, (33.8 & 95%). 
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