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VII. PHYSICO-CHl%¶ICAL %'UDY,OF MODELS OF INDOLB ALKALOIDS 1) 

CONFIRMATION OF THB ASSIGMMBNT OF 5 QBOMBTHY OF 5 TWO ISOMEBIC 3-ETHYLIDEBB- 

l-AEABICYCM [2,2,2] OCTANE BY THE 9TUDY OF 5 NUCLWAB OVEBHAUSEB EFFECT (NOB). 

J.C. BOULS,* O.VanBinat** and B.H. Martin l * 

(Received in UK 23 July 1967) 

It hae been ehown that the consideration of the lntznmolecular epin- 

apin relaxation path for the various protona in a molecule can lead to valuable 

infoxmation on itfr stereochemistry, particularly when the molecule has a rigid 

framework 2). 

We wleh to report the application of the Nuclear Overhaueer Effect 3) 

to the confirmation of the assignment of the geometry of the ethylidene aide- 

chain in 3-ethylidene-1-aeabicyclo [2,2,2] octane (3-ethylidenequinuclidi.ne)[l]. 

Both spectroscopic and chemical evidences for the existence of two 

isomers (C9- Cl0 bond && [la] or trans [lb] with reepect to the Cq- H bond) 

have been given previously as well as first order analyaieee of their N.M.R. 

epectra at 60 MHz '*'). 

The 100 MHz spectrum (Fig.1) of a mixture of both isomers (la/lb = 

70:30) In CDC13 + 10 $ of CF3COOH chows the signalsof the Cq-H as a quintuplet 

labelled X for the Isomer la, Y for the Isomer lb and the signal8 of the Cg- Me 

group ae a double triplet labelled 1). for the ieomer la and B for the isomer lb. 

These elgnals are eufficiently far apart and well resolved to expect unambiguous 

reeulte. 

In compound la, the Cg-Me grcup llee close to the Cq-H whereae in 

compound lb this Cg-Me group ie far away and should not contribute appreciably to 

the intramolecular relaxation of Ha. 

protons of the Cg- 

Thue H4 ehould be relaxed largely by the 

Me group in isomer la.only. 

* 

** 
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The spectrum of a mixture of la + lb, as a 10 $ (v/v) solution in 

CD013 + 10 $ (w/w) of CF3COOE* was obeerrred by a frequency sweep method at 100 MIS% 

using a VARIAN H A 100 instnmrent locking the field on the CF3COOg proton. 

speoial care was taken to avoid paramagnetic Impurities and the solution was 

thoroughly degased. 

Irradiation of the B group at the centre of the multiplet resulted in 

no change of the integrated intensity of the Y group (meaeured relatively to the 

sum of the signal etrengths of the C and D groups; for explanation see Fig. 1) 

whereas irradiation of the A group resulted in a positive enhanC=ent of 31 $ 

of the integrated Intensity of the X signal leaving the intensity of the Y sig- 

nal unaltered. 

Theee results are collected in the following table : 

Intensity of I) C D C+D X Y 
in arbitrary unite. 

Undecoupled 264 508 712 100 30 

Irradiated at A ii) 256 516 712 131 30 

Irradiated at B 11) 258 514 712 100 30 

i: These data are the average of four different runs 

II) Data for X and Y calculated by reference to the sum C+D equal to 712. 

These results combined,with an unsmbiguous assignment of the N.M.R. 

spectra, confirm the conclusions reached previously 8) : the major compound 

obtained by the Uittlg reaction of triphenylethylphosphorane on 3-qulnuclidone 

has the structure la (Cg-Me, a4-Ii a). 

This is another interesting example of a deshlelding of a proton by 

a methyl group [na(C,-H in la - C4-H in lb) = 0.42 ppm] when the distance 

between the carbon atom of the methyl group and the proton Is less than 3 A lo) 

(2.4 A as measured on Dreiding models) in epite of the fact that the C-H and 

the C-CH3 bonds are nearly parallel (the angle between these two bonds is about 

11P). 

* Although solvents containing nuclei with high magnetic moments should be avoided 

In N.O.B. experiments, the uee of CFPOOH does not affect the conclusions drawn 

hereafter. This follows from the fact that the measurements were carried out on 

a mixture of both isomers in the same solution. 
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