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FEAl?MNG~T CF TBRTIAKY ANINE N-OXIIXS-XVII* 

THP HELCTIIQI OF LEPIDINE N-OXIDE WIT2 SlWZOYL CNLO2IDE 

(2eceivod 2 Februe+ry 1966) 

The anhydrobaee (I, II, IV), which hae been accepted l e the 

key incipient intermediate of the rewtione of 2- or l+-alkylpyridlm 

N-oxides with acylating agent to give the correeponding 2- or 

4-ecylowawlPyridime (047) wae first pomtulrtod by Pachter for 

the reaction of quinaldine N-oxide with bensoyl chlodde to give 

2-beneoylaxymthylquinoline (8). 

* Part k.VI, S. Cae, S. Kowka, I. Sakaguchi and K. Kiramteu, Tetmhedrm. 
Port XV, S.Cae and K. Ikun, Bull. Cha. Sot. Jarmu, in pmer. 
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III n V 

Althqh tba ruggwtod mochaniem of the reaction lmdiag to the 

eator (V) tirn tha ani@mbn (IV), nmol~ the cyclic procear vm01 

corrected to a radical ~a@ pro-ma by our recmt man-I.6 txmcer 

l xporkrdr, hera agalotho urhydrobamo (IV) mm accepted aa a 

probable intomedIate of thin rmetion (9). 

The, the formtion of the anbydmbaae hr boon rll accoptod by 

mny workorr iarpito of the laok of anr rri#nifiomt mupportinp 

mrldonw for the exldonw of tha lntumdlato. 

Vuyrw~ntly,fagnollr~ Paoini (10) IaT. ada aa inta-rting 

&.tmptt0prwotha UlQdroban intsxmediate in tha roactionof 

2-picollne &oxide or bomoloepua Foxi& dth acetic -de by 

following the W apmtra of the reacting mixture In cmtgarlacn with that 

of the mdelanhydrobfme (VI), (VII) and also by the masumnent of tim 

&utarium loma of the meowrod l!Loxl& in tha raactlan of 24 

didout~ratodbonsyQyridim N-oxide (VIII) with wmtic anhydrti at 

khlf camplotim of the raactlm (ID). 

Nthou& no 00ncmte 8~pportlng evldonw 

ixpor4mntr, thm total-lack of proton lorr in 

VIII 
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welu to faTour the lmta dotormining roation of tho an&drotmro. 

In till8 eofmmiwtioa w drh to nport a prol~ study to 

conflrm tho lntormodi~to, whydrohwo in the dmihr rowtfan of 

lepldlm I-oxide with bensoyl chloride wing deutod9r l 8 a traew. 

Plrat, w b&e examined the product of the ruatian of lopidin8 

~ad&dth~nr~lchlori~~dfamdtht3_bnso~~~~ (XIII) 

mll the mill product (415) while obt&llng 4-bml~oylo~thylqulnolina 

(XIV) and 4-cNoromothylquinollne aa the minor pmduct8. Tim o&or 

product, 1.0. fbansoyloxylepidlm ani 4-bensoylo~thylqulnollne 

would be consldetito be fomdvla l nanhydrobare (XI)likointhe 

reaction of 4-picoline l?-oxide with acetlc anhydride giving 4-acetoxy- 

mthylpyrldine and 3-acetoxy-4-methylpyridine, a8 follow: 
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If the reaotion involvwr the anhydrohm intermediate, an 

.introduclng of deutsrium at the G3 position of the f?-oxa, muld 

rerult in the conridarable incorporation of deuterium on the mthF1 

group Of PbensoyloxylC$&iin~. 

&I the other hmd, the direct migration of bensoyloxy group to the 

poaitim 3 dth no formtlon of the anhydrobaw, would leave the ti41 

group of 3-bensyl~l~pidine uaaltemd unlerr there would be I- 

deuterium exchange with deutorlum chloride fomd during the reaction. 

Thus, lepidlne-3-c&N-oxide 108 prapared by the docarboxylaticn of 

ti 
(I : ; 

N 

KOH 

&fortunately the cbuterlum labelling at the C-3 pqrition of the 

lepld.lne &eleton was incomplete due probably to the prior rapid 

equilibrationrof the dadarated carboxylic acid with thd radium during 

the formtion. However the partially deuterated (containing 50$ A at 

3-po#ltion) N+xide idll serve aa well for the name purpose. Thus, the 
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lepidlne-3..d-N-oxide as treated with bensoyl chloride and tbe nin 

product 34ensolylo~lepidine me ieolated. 

The isotope contents of both the starting nrterlalandthe eater 

product analyeed by nsee spectra are ehovm In Table 1. 

TABLE 1 

DeuteriunAna1yticalReeult.e 

Compound 
Deutmium Content Atom $ 

Burl Rm 2 

2 ,” a5 (‘I . 55 45 

b 

"PC & ', OBZ 
49 WI 

'N 

+ Anelyeed in the state of free amine; 

The results clearly indicate that the deuterium Initially labellod 

at the C-3 position of lepidine N-odds, migrated to the methyl group 

during the process. 

Thus, both the exietence of the anhydrobaee lntermdiate and the 

succeeding, allylic shift of a proton of the addition intermitate (XII) 

leading to the product (XIII) are strongly supported by theee deutariun 

tracer experiment. 



Incidoatallythe mthor amlllou of doutoriundurlngtbaallylic 

migration lr not wumual when the dateron migmtion o~cum rig an 

intimte icn pair procoma (l.2). 

Inorder to #hoda Mhorlightlnto the roarruytomnt mckaiam 

oftb etop 3md 5,tho u~rulo~a-18t~cor~~ri~n~ ware 

carried out. 

An quiaolar~uutoflepidlm Soxlda and O*-labelladbmroyl 

chloride ma l llomd to react in bonse~ under refluxing, then the two 

ertom m rpkated axl aubjectod to the O%nalywa aa usual. 

There ertera rem hydmlywd in the nmthmolic KOH rolution, glrJng 

the cormrpoadlng alcohola, rerpectinly. Oxygen-18 uulym~ mm 

rdo for them ertom and alcohols in order to determine the distribution 

of men-18 incorporatim in the e&err. 

Tin analytlc~l rmulta in thaw e~rimmtr am lirtad in Table 2. 

TABag 2 

BcCl (umd) 1.53 
. 

34mmoyloxylopidk 0.83 

l-knaoyloxymthylquinolino 0.81 

3-hydroxylepidina 0.84 

lepidy~lcohol 0.75 
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‘fhm ~~dowthatt~~ththe carbonyland ethwoxyganaofth. l atorr 

were almost ccapletolyrcrambtid during the runulg=ahudaIr quik 

dmilArt0 that of qli.Mldlno N4xlL rlthbnsglchlori&toew 

2-bensoylcxyn&J&ulnoliae innblchtha bensoylaxy~roup IIE megomted 

to mlgrata via a radical c-0 procora (9). 

Further ext~rlre o*Mnt to find out another supporting 

evidence for bothtb edatenca oftha anhgdrobe~ andtha Irawnt 

mode of tho bnsoyloxy group ir now undertaken in this laboatow. 

AcknoIilodgament, -- Tha author8 am gratful to Dr. 3. Seno for 
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(1) V. Roekelhod.i& and U. Lim, J. Amer. Chem. Sot., & I.286 (1954). 

(2) V. J. Tlrynelie and IL. ?. Itrtello, J. Amr. Cbm. Sot., &, 6590 - 

(1958). 

(3) S. 000, I. Kitao and I. Kitaoka, J. Aasr. Cbm. Sot., s.3359 (1962). 

(4) J. A. Banon and T. Cohn, J. hr. Cham. Sot., a, I.281 (1955). 

(5) V. J. Tlrynelir and R. P. Yrtello, J. hr. Char. Sot., p, 2744 

(1960). 

(6) S. Oao, T. Kit80 and Y. Kiteoh, J. Amer. Cbr. Sot., 84, 3362 (1964). 

(7) S. CM, I. Klt~~oh and T. Kitao, Tetrahedron, & 2685 (1964). 

(8) J. Pachter, J. Anmr. Cbm. Sot., a, 3026 (1953): 

(9) S. One and S. Kosuka, Tetrahedron, 20, 2671 (1964). 

(10) V. J. Traynella and P. L. Paclni, J. Amer. Chm. Sot., g, 4912 

(1964). 



Up0 No.14 

(11) L. A. KLaon, J. Chom. SOC., Il.28 (1930); 1. D. Kumler, 

J. hnr. Chum. Sot., k& 859 (1938); E. A. Whnel, J. Org. Cbm., 

& 1996 (1958), Cbm. Abet., & 92241 (1959). 

(l2) D. J. Cram and L. oba8er, J. Amer. Cbm. Sot., 86, 2950 (1964). 


