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In the c-se of an investigation on the acid-catalysed cycllalkylatlan of substituted 

bensylcyclohexanol derivatives, we reported le2 cgeliSatial9 oftbe epinreric lactcnes (2 sad (2. 

While AlC13-8X catalysed cyulisaticn of (1) dfcrds acid (3), ths epLwric lactcne (2) ~1 the 

other hand, under similar reactian ccnditicne, ylelds acid (4) and y2 in a ratio of about 3~1. 

The stereochemistry of the blcyclo(3.3.1)nonene derivatives (3) and (4) were based1 on the 

saponification rates of the corresponding methyl esters (6) and (7) and also in intramolecular 

participation3 by the oxo group in facile alkaline hydrolysis of the oxo-ester (6) relatlw 

to (9). The possibility that the acids (3) and (A), both or either of ttim have the structure, 

suc~as (s), arising from cyclisatian at C-6 in the incipient carborrium ions from (2) and (2) 

cald not be discarded, hmewr, from the evidence9 available thenl. 

Inthie ccm&cationwowlshtopresentu~quivocal StNctUrd a2d S~reochemical 

assignments ** of these canpartxls based cn a novel application of a recently disclosed 4% n.m.r. 

shift reagent trls-(diflvalcmethanato) europlum [Eu(DPwJ. 

w An &al stereochemistry of tha C-9 methyl group in (9 orlgfnally assignad ls3 from the 

resistance shored by its methyl estar (7) t&rards sapcnification should be 6m 

by an equatorial configuration. Our subsequent investigations (cf. U.R. Ghatak, M.R. Chatterjee, 

A.K. Senerjee, J. Cbakravarty and P.E. Moore, L&z. Chem., --_' 34 3739 (1969)) have shown that 
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emn the ~ewmoe of an axial hydrogen In suoh catsem lnduae comparable re~i&ance in 

sapaxl.floation. SimJJarly, tlm tentative~ axLd atW.gmemtl" dC-9 methyl grcrup in (2 and iti 

darivativm0 Lm mnded in fnvaar afmuatorialorientation, Theme&mietic interpmtatimlon 

the oyoli8atiam of (A) II& ‘(2 in th6 light af the eatabllahed atereocheadet~ of cdrmqmding 

ojrcli~tioaprcduat~dll be diacuemdlntls detailed paper. 
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FIGUfB la. A portion of 220 MRa +I n.m;r. spectrum of @ in 
CW;l (ca 20 mg In 0.6 ml). 
rela%re to internal Me45i. 

Chemical shifts in tits (p.p.m.) 

Fig. lashovs a portion of tbs 22OMls prota! n.m.r. spectmm of(g) runin 

deuteticchloroform (approxbnately 20 mg in 0.5 dl). %gkals from the two protons once arm 

assigned to the darblets at 2.54 6-d tlm peIr d dmblets at Zi.OOd, v2lsra in @a& pattern 

J&,6t is SBa i 19 HI. A Droiding mcdelshaxsthatthb dihedral +&?lo baWoamHg, andH5 

is near90°vhfchisinscc~vi~t~lsok of observablos~couplingbstvoenHg, and II5 

and petits the assignment cfthetvoC6 protcns. Ths equattial protan oa C1 is assigned to 

the ill-resolved multiplet at 2.706. The lack of deteil in this multiplet m&es it impcsrbblo 

to determine the number of protms on adjacent carbon atoms and tlmref~ rule cut or dove the 

ezdstence of structures srr?h aa (2). The multiplet at 2.2261s assigned to I$ and this vas 

confirmed by a spin decoupling experiment with irradiation of the Cg methyl dcublet at 0.87r, 

causing partial collapse of the multiplet at 2.226. The doublet at 2.06(csn be assigned to 

the proton on-C5 since it shavs a splitting equal to that seen in the pair of dazblets fra l#,t 

and e tilt tcuards the Hgt pattern. Finally, the triplet of trJ.plets seen at l.92di.s asgeigned 

to the &al protan on C2 which has ala& ccxlplingtoits geudnd neighbaur and the axial 
. 

,protcn on C5 and a small coupling to equatorial protcae on C1 and Cg. Fig. lb shws the re@t 

of addition of 4 mg of Eu(DF?i)5 to the solution used for Fig. la. ,Shifts tward lam fi?ld 

are iranediately apparpnt and are listed in Table I for those poton~ assigmd abaa. 
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FIGIIRB: lb. A portlm of the 220 Mk n.m.r. speotzun of (6J in 
CDcl3 (the solution used for figure la) after the additian of 
4 ng of Bu(DP?!)3. 

It has been sham that Eu(DPM)3 will complex with ester grcupa4 and this is expected 

to be the site for canpldng with (9. The amount of dcsmfield shift of proton signals 

depends mainly on their average distance from the Europdum nucleus which is complexed with 

the ester function. Thus, the observation of largest shifts for the signals Hk and Hg are 

in accord with an equatorial configuration of the carbonnthoqy grcup on C4. 

T'ABL E 1 TABLE 11 -- 

Proton shirt/4nlg Proton Shift/81~3 Calculated shift/ 
Eu(DpM)3 Eu(DPq3 4ng Eu(DPW3 -- 

6t l.Uiz 6t 14Hr 7 

1 8 6c 18 9 

6c 29 1 15 7.5 

9 10 5 57 28.5 

5 29 2a 40 20 

2a 8 

F'ig. 2a shows a portion of the 220 Mk spectrum of (7) run in deuterlochlorof~m 

(approximately 2CmdO.5ml). 3igns.U from the two protons on C6 are as&g& to the doublet at 

2.786and the pair of doublets at 2.966uhere in each pattern J6c,8t is seen as 19 11%. 
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Ths protan onCl can be assignedtothe broad peak seen at 2.68 6, H5toths doublet 

at 2.906, and the adal proton on C2 to the miltiplet centered at l.918, (arerlappsd 

with other signals on the right hand side). 

30 IO 

FIGnR! 28. 220 KHz '!i Lm.r. spectnrm f3f (7) in CDCl5 
(ca 20 mg in 0.5 ml). Chemicd shifte in &ti (p.p.m.) 
relativetointernal Me@. 

Fig. 2b shavs tha results of addition of Emg ofEu(DF?4)5 to a s&ufAa! used for 

fig.2a. Again,sbiftstcuaxdslouerfleldare appazant ydsn, summarised inTablaI1. 

- 
1 
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FIGrJRE 2b. 220 MHz 4r n.m.r. spectrum of &) in WC15 
(the solution used for fig. la) aftor ths addition of 6mg of 
Eu(DPM)5. 
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The chmrvedsblfts dmtoadditim of fhg ofEu(DPM)Roan be he&d in ador to 

calculate &Mb for N additiaa ofBu(DPM)R fw oompari8aa tithrslues listed In Table I. 

Thus tlm effect a~. tb shift for H5 is the same in both ieasels which is to be ayected due 

totbe nearly aqualintsrattic dietameelnrol~ad. Hwever,H~novshcws a large shift 

while H6,, share a small cum and tM8 is in accord with an axid configuration fcr the 

carbassthcag @%uponC4. Alternate structures such es (10) can be ruled cut since Eu(DFN)S 

Induced shifts for B, and 6t.wadldbe reversed framtbat observed andH1 sndH6 shifts uwld 

be similar in nu.@tude rather thanquite different as obserwd. Thus, Eu(DPM)Rinduced shifts 

quite direatly indicate molecular gecmmtrg in tMs study, and althaqh 220 Ms epectra were 

used, ths problemoadld probably have been solved at lOOMis. In many cases where a sufficient 

number of asalgnments can be made, eren 60 MRa spectra will be adequate fa stnrotural proofs 

using a,sNft reagent. 

Uathenk~.tewisCarg for his assistance In recordingthe 22OMKs epectraused in 

this study. 
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