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In previous papers’ we reported the results of the 
ox&ion of aromatlc amlr with kad tctraacctatc (LTA) 
These substrate< were &own to be clcaycd by the oxtdant 

to form the benryllc radical R-MX4Ac and an 

arylnitrtnoid spec~ts Other papers’ reported that the 

oxidation of cnammcs uith LTA glvcs as the primary 
reaction product a dlacctatc 1 which underDoes an b or a 
&chmination rtKtlon forming a !.xctoxykctont 2 or an 

tnolacctatc-cnamiw 3 which ~v’c~ the crrnespondmg 

?.aminokttone 4 (S&me 1) 

between the rtactbvrty of the 
\ 
,C=C-N< and the 

\ 
,C=N- groups toward LTA. usrng Untratt\ whrch 

R--C=t’H-R’ - 

N 
I\ 

can give nu to Immc.cnamme tautomcnrm under the 

actmn of IXWIS acids.’ 

Compound S. oxldiscd with I.2 mol tq of I.TA at room 
tcmpenturc. gave N-acetykyclo)rtxylammc 6 (38%). the 

acctoxyiminc 7 (33%) and smrlt amounts (<lVS) of 
cyclohcxylakkhyde. cyclohexjlamine. cyclohtxanont 

and NJJ’dlcyctohexylurca. Compound 7 was prepared 

from !-acctoxycyclohcxylaldchydc and cyclohcx- 
ylaminc. 

The imlnc 8. oxtilud in the tame condltlon5. gave 6 

(17%). 2-acctoxy-n.hcptaldehyde 9 (28%). the rcctoxy- 

Imrne IO (16%) and small amounts (C ItF%) of n- 
htptaldthydt. cyclohex)lammc and cbclohcxanonc The 

preparation of IO wa\ performed as for 7 

The oxdatlon of the ImIne II gave wn 9 (18%). 
iuobenzcnt 12 (!7%1 and n-htptaldthydc (36%) 

Arobenrcnc 12 was alto formed In the ox&ion of the 
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aml 13 tn 7% yield Other product, *UC acetophcnonc 
(!!%). phcnacyl acetate ((3%) and traces of aniline 

The imint I4 was after the treatment In 

ygld. Benzaldchyde. and cyclohex- 

were also formed In JMM yield. 
The cnamine 15. oxldtscd with 1.2 mol cq of LTA. gave 

a mixture of morpholme. acctylbcnroin 16 and a 

thermolabile product whtch had MS ptakr at m/r 323 

(M’). 281. 237. 236. 131. 120. 91 and 42. By chromatog- 
raphy a 92% yield of 16 was obtamcd These data, and the 

oburvation that the NMR lpcctrum of the reaction 

mixture afltcr evaporation of morpholmc had the lrlgnal~ 

of 16. t-ether writh a ringlet at d l-96 corresponding to an 
acetate group and a multrplct at 6 3-4 which IndIcateI a 

morpholino group lllowed to indicate formula 17 for the 
thcrmolablle reaction product. The lUMR spectrum 

showed that 16 and 17 were 43% and 474 of the mixture. 

Compound If was shown by GLC-MS and NMR to be 

formed llro in the reaction of 16 wrth morpholine In 

ditthll ether at rtflux In the presence of l.lndc 4 A 
molcculu vcvcs m 28% y~cld 

Tk rtrujts observed rn the oxtitlon of tk first two 
imincs 5 and 8 arc considerably dillcrent from those 

obtained from aromatic anils Only a mmor pars of the 

reaction occurs via a )C--H- bond fission To this 

reaction path arc asccribcd the productlon of the aldehbdcr 

and a cycloalkylnltrcnoid species wrth subxqucnt forma- 
tion of the ahphatrc amine and cyclohexanone accordtng 

CHACHdAH-N-Ph Ph-N-N-Ph 
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to the reactlvlty of alkylnltrcncs ’ The most pyt of the 
reactlon course denvet by the enarnlw rcactlvity of these 
molcculc~ This can be txplamcd by LTA catalysis of the 

Immo-enamino tautomcrirm (18 e 19) of the= mokcuks 
acting as Lcwrr acid ’ The enammo form (19) IS oxrdlscd 
by LTA faster than the amino form Iland its fate is shown 
in Scheme ! 

The prunary aUdItIon product to gives by an Mllrnma- 

tlon reactIon’ the Jeacttox)aJdthydt 21 which cqulhbrates 
with the starting mnttrial to g~vc the acetoxylmine 22 and 

the unsubrtltutcd aldchyck 23 A ducct fihminatuon 
reactton from M to 22 could be a minor pathway. 

The compctltlon between the Imine and the enaminc 
atutomer5 15 also apparent In the reaction of the substrates 

II and 13. Here. azobcnzcnc I2 1s formed WI a 

phtnylmtrcnold a\ prtvrously noted.’ and !-acctoxy- 
carbonyl dcntaftvcs by eellmmatlon. The relevance of 
the “iminc reactlvlty” of thee >ubrtratcr could be 

attnbutcd to the ntccsslty of an at kart partial 

deconjupuon of ~hc doubk bond for the cstabhshmcnt of 
the equilibrium (18e 19) In all these cases. the faster 
ox&tron of the tnammt tautomcr ovtf the trnmc isomer 

could be attnbutcd to the cxtn nuclcophilicity of its 

&a&n makmg taster the attack by the electron 
deficient LTA molecuk. 

In the case of Ii. wkrt an tnaminc form ir not 

posslblc. the “trninc reacttvity” is apparent by the 

formatlon of the cyclohcxylmtrcnold. The rcact)oII 
products dcrlvc In fact by extnctlon of hydrogen to form 
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The owdaon uf compounds crplbk of ~rnwetnunwtc truromcnrm 

the cyclohcxylamino radical whKh IS [rareformed ether 
into cyclohcxylammc or Into cyclohcxanone immc The 
latter would be further oxidixd to cyclohcxanone 

-Al . 

NUR qectn VCTC recorded for wlut~on\ with a Vuun h’Vl4 

mllrumcnt fTMS as tntcmrl rtandardI AruJyt~cal GLC war 
ptrfonncd with a Vurrn 1743 gas chromatoqrph cqulppcd vllh a 

&II column 16 It x 0 ! ml plckcd wath !c) SF .yl MI Chromosorb 
W Iorcn tcmp ?@YYc’. lnrctlun tcmp _yn”c. fIrme ~on~ubm 

rktcclm temp ,3X. camcr g3s 3: at 3 mllmml. product jtclds 
were dctcrmmed by tra.c~q the cures on p~pr and curtmg out 

md WCI#II~~ the paper MS spectra Yerc okuntd utth a 1 KR 
poo0 (70 cV) Gf C.llnkcd mslrurncnt Micr04nJyY8 vcrc 

obulncd with a Perkl+Elmcr FlcmcntJ AnJjur 30 
O~dor~~,n rl/ rkr ruMr~~s I ,T 3401 eq of rcetu wd free I TA 

were added to 0 0’ U ~lutlons of the ruhrlntc\ In anhydrous 
knxnc After con*umptmn of the o,t&nl the re4rq 

suspnclon was filtered and ctapvatcd to Jr)nC\\ under reduced 
prc~urr rt room Iempenturt and rhc revdue ~1% anrl!\cd h) 
GLC-MS A wnpk of the reaction of 5 with LTA ~a\ Jl\rJkd rl 

0 8 mm/HI The ftactmn bo&ng at I\o-I!O’C ra\ cdlccted. 
! I7 I. ud chromalographcd on 65 8 d rlltca gel G Mcrc t clutq 

wrth n+hc:uw I!! ml fnclvonsl Frtitrons !-’ coot&md 7. h p 
If&Y at 3 mmlH8. +_, 1730 cm ’ Found C. II 38. H. IO I!. \. 

! !I C,.H,,h’O, rcqulrcs C. :I 6?. H. 1003. Y. ! !la, 

pnpmd by dmppuq slmuha~rly 30 ml of 0 I M benzene 
sdutron, of the 2~xctotyaldehpcks ud of cycbhtxylamlnt In 

IO0 ml of tiydrour knunr After I8 h at rOOm tcmpcraturr and 

evaporat~n under reduced perturc the rcrldw ~8% dntrlkd at 
I4OT at ! mm/HI to go 7 0174 For the lmttcr. found C. 71 26. 
H 1061. N, ! 70 C,.H,.NO, rcquuts C. 71 40 H. 10 74. K, 
cr !!% 

Amtprrd prrpu~~wn O/ compound I7 The u4ur1on of I # of 
I6 md f ml of morphohnt In 40 ml of anhydrous dwfhyl ttkr ~1% 
added to 4 0 of I m& 4 A mokcuhr ucvc and rtllurtd lot J&b\ 
After filtration the tilulion ~a3 erapontcd under reduced 

prctrurc rt room temperature and uulyrzd h) CiLC-VS and 
NMR 
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