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In the course of an investigation on the ecld-cetalysed cyclialkylation of substituted

benzylcyclohexancl derivatives, we report.edl' 2

eyclisations of the epimeric lactmes (.}.) and (32.
While AlC1z-HC1 catalysed cyclisation of (‘1_)' affords acid Si), the epimeric lactone (;z) on the
other hand, under similar reaction conditions, yields acid LQ and (.§.)2 in a ratio of gbout 3:1,
The stereochemistry of the bicyclo(Z,3.1)nonene derivatives (;l) and (i) vere basedl on the
saponification rates of the corresponding methyl esters S_s_) and (7) and also in intramoclecular
parbicipations by the axo group in facile alkaline hydrolysis of—;ha oxo-ester _‘(g) relative

to _(3). The poassibility that the acids SZ’,) and E'), both or either of them have the structure,
such as (,_1,9)' arising from cyclisation at C-6 in the incipient carbordum ions from (1) and (3_)

could not be discarded, however, from the evidences available thenl.

In this communication we wish to present umequivocal structural and stereochemical
agsignments" of these compounds based an a novel application of a recently t:l:l.Sclosed4 1’ﬂ NeMe T,

shift reagent tris-(dipivalomethanato) europium / Eu(DPM)z 7.

#** An axial stereochemistry of the ©-9 methyl group in (_:1) originally anasi.;gu-;e;dl’q"J from the
resistance showed by its methyl ester (l) towards saponification should be sctually represented
by an equatorial configuration, Our subsequent investigations (cf, U.R. Ghatak, N.R. Chatterjee,

A.X, 3Banerjee, J, Chakravarty and RE, Moore, J, Org, Chem., 34, 3739 (1969)) have shown thet
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oven the presence of an axial hydrogen in such cases induce comparable resistance in

sapomification. Similarly, the temtative axisl assigmment'’® of (-9 methyl group in (3) end its

derivatives be gmended in favour of equatorial orientation, The mechanistic 1nberpretatim1 on

the cyclisations of (1) and (2) in the light of the established sterecchemistry of correspanding

cyclisation products will be discussed in the detailed paper.
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FIGURE 1a. A portion of 220 MHs 4 n.m.r, Spectrum of (8) in
CDC1l; (ca 20 mg in 0,5 ml). Chemical shifts in units (p,p.m.)
relative to internal Me,Si.

Fig. 1a shows a portion of the 220 MHz prota n.m,r. spectrum of _(_6_)_ run in
deuteriochloroform (approximately 20 mg in 0.5 ml). Signals from the two pro‘l.‘.onﬂ on Cqg are
assigned to the doublets at 2,34 & and the peir of doublets at 3.00 & , where in each pattern
Tgs, 6t 15 S0en a8 19 Hz, A Dreiding modsl shows that the dihedral angle between Hg, and Hy
15 near 90° which 18 in accard with the lack of cbeervable spin-coupling between Hg, and Hg
and permits the essignment of the two G4 protons, The equatarial proton on C 1 18 assigned to
the ill-resolved multiplet at 2,70 { + The lack of detsll in this multiplet makes it imposasible
to determine the number of protons on adjacent carbon atoms and therefore rule out or prove the
existence of structures such aa (_1_(_)'). The multiplet at 2.225 is essigned to Hy and this ﬁn.s
confirmed by a spin decoupling experiment with irrediation of the Gg methyl doublet at 0.875 ,
causing partial collapse of the multiplet at 2.22; « The doublet at 2.06( can be ass:l»gmd to
the proton on-Cg since it shows a splitting equal to that seem in the peir of doublets from Het
and & ti1t towerds the Hey petter. Finslly, the triplet of triplets seen at 1,92 § is aseigned
to the axial proton on Gp which has a larga' caupling to its peminal neighbour and tl’ie axiel.
protan on Cy and & small coupling to equatorial protens on C; and Cz, - Fig. 1b shows tbollie!ﬁlt
of addition of 4 mg of Eu(DPM)S to the solution used for Fig, 1a. Shifts toward lower field

are immediately apparent amd are listed in Table I for those protons sssigned above,
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FIGURE 1b, A portion of the 220 Miz n.m.r. spectrum of (€) in
CIC1lz (the solution used for figure 1s) after the addition of
4 mg of Bu(DPM)gz.

It has been shown that Eu(DPM)g will complex with ester grmp84 and this 18 expected
to be the site for complexing with @. The amount of downfield shift of proton signels
depends mainly on their average distence from the Europium micleus which is complexed with
the ester function. Thus, the observation of largest shifts for the signals Hg, and Hg are

in accord with an equatorial configuration of the carbomethoxy group on Cg4,

TABLE I TABLE II
Proton Shd £'t/amg Proton Shift/8mg  Calculsted shift/
Bu(DPM) Eu(DPM) 5 4mg Eu(DPM) 5

6t 11Hz 6t 14Hz 7

1 8 6 18 9

e 29 1 15 7.5

9 10 5 57 28.5

5 29 2a 40 20

Ra 8

Fig. 2a shows a portion of the 220 Miz spectrum of (7) run in deuteriochlorofarm
(approximately 20mg/0.5ml). Signals from the two rrotons on Cg are assigned to the doublet at
2.78{31\«1 the peir of doublets at 2,96 {where in cech patiern Jec,m-. is seen as 19 Haz.
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The protan on G4 can be assigned to the broad peak seen at 2,68 :, Hg to the doublet
at 2,508 , and the axial proton on Cp to the multiplet centered at 1,915, (overlapped
with other signels on the right hand sids),
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FIGURE 2a, 220 MHz H n.m,T, spectrum of (7) in CDClg
{ca 20 mg in 0.5 ml). Chemical shifts in units {p.p.m.)
relative to internal Me4Si.
Fig. 2b shows the results of addition of Smg of Eu(DPM); to the scalutiom used for

fig. Ra. Again, shifts towards lower field are apparent gnd are summarized in Tgble II.
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FIGURE 2b, 220 Miz 'H n.m.r. spectrum of (7) in CDC1

(the solutin used for fig. 1a) after the addition of 8mg of
Eu(DPM) z,
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The observed shifts dus to addition of Gmg of Eu(DPM)x can be halved in order to
calculate shifts for dmg addition of Bu(DPM)y for comperison with values 1isted in Table I,
Thus the effect on the shift for Hg is the same in both isomers which is to be expected due
to the nearly equal interatomic distances involved. However, Hp, now shows a large shift
vhile Hg, shovs a small one and this 18 in accord with an axial configuration for the
carbamthaxy group on C4. Alternate structures such es (ig) can be ruled out since Eu(DPM)g
induced shifts for 6; and 6y wonld be reversed from that observed and Ky, and Hg shifts would
be similer in magnitude rather than quite different as cbserved. Thus, Eu{DPM)z induced shifts
quite d:lre&tly indicate molecular geometry in this study, and although 220 Miz spectra were
used, the problem could probably have been solved at 100 MHz, In many cases where a sufficient
number of assignments can be made, even 60 Miz spectra will be adequate for structural proofs

using a shift reagent.

©  We thank Mr, Lewis Cary for his assistance in recording the 220 MHaz spectra used in
thie study.
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