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RHR SOZPEIIT IIVWCRD SHIFTS IN SOME 6 LACTONRS (+ ) 
(1. Di &lo, P.A.Tardrlla and C. Iavarone 

Ietltuto dl Chlmloa Organloa dell,OUnlvareitB. - Roma (gtau) 

(Received 4 April 1966) 

The method of solvent Induced ohlfte hae been recently 

propored ae a tool for etruotural and etereoohemlcal eluolda- 

1 tion . 

Ievrrtheleee eamo oare la neoeeeary ln interpreting 

the data from If beoauee *It 16 not poeelble to say at preeent 

on which aide* of a molecule “the beneeno ring is locatedn 2.3 

(+) We thank CIVB for a eupport 

1 - See for exampler lV.S.Bhaooa and D.H.‘lilllame WApplloatlon 
of IVHR epeotroroopy ln Organlo Chaairtryn Holden-Day, 
S.Franoleco 1964 and D.H.Wlllla~, 1.S.Bhaoca, Tetrahedron, 
2l, 2021 (1965). 

2 - J.E.Anderaon, Tetrahedron l&t., 4713 (1965) 

3 - Very recently D.H.Wllllami and D.A.Wileon (J.Chrm.Soo.(B), 
144, (1966) ) eetabllehed the approximate geometry of 
the benzene aolllelon oomplexee for 11-oxo-eterolde. 
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particu1aK.y 80 when a flat molecule is at hand. 

We believe that in the case we shall discuea 

a dlatlnctlon can be made for trane lactones II and 

table I. 

here such 

III of 

For this purpose we eynthesized the hitherto UdCIlOWIl 

lactone I by reaction of CH3MgCl In THF on 5-tBu cyclohexan-2- 

-one 1-propionic acid methyl ester 4 . The 01s junction and the 

t-W1 group etrongly inhibit the approach of the benzene mole- 

oule from the concave face of I. Thus A 
cII3 

of I repreaente 

the aolvent induced ehift of an axial methyl group Q to oxygen 

in a 01x membered laotone when the benzene molecule apprOaOhe8 

5 from the came aide of the methyl group . 

If the Grlgnard reaction is conducted in ethyl ether 

and with CB MgI a greater amount of laotone trane II le produ- 
3 

ted a~. exysated 4. 1te 0 CH = + 0.39 ie quite close to that 
3 

4- 

5- 

The conditions ueed are known to be those of best 
obedience to the Cram’s rule (eee W.J.Houlihan J.Org.Chem., 
aI, 3860 (1962) 1. 

It is not poesible to predict the exact geometry of the 
collieion complex, nevertheless it is hard to conceive 
a situation of parallelism and superimpoeition between 
the lactone ring and benzene because of eterio repulsion 
of methyl group. 
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of I thus lndloatlng that relative positions of laotone ring, 

methyl g::oup and benzene are Identical both ln I and in II 1.0. 

the benzme approaches to laotone II from the same side of the 

nwhyl group 5. The same we can think about laotone III. 

Thle result oan now be used to establish the preferred 

conformation of 01s hatone IV: the nearness of its A CB to 
3 

that of laotone III Is not a mere aolnaldance but really means 

that benzene *seesw methyl group and lactone ring in the same 

perspective In III and in IV or in other words that the prrferrrd 

aonformatlon of lactone IV Is that with the methyl group axtally 

oriented with respect to the laotone ring. Confirmatorly laotona 

V which is formed in little amount In the Grlgnard reaction and 

poseesel.ng the methyl group equatorlally orlentrd rith rrspoct 

to the :.actone ring hae A 
cII3 

= + 0.28. 

CSlnoe these ooncluslons can be lnvalltatrd If the molr- 

aular oompoeltlona of collision complexas are not the sama for 

trans compounds as.for cls or If the equilibrium aonstants for 

complex formation are very different, we determined those two 

paiwmeters for lactonas III, IV and VI as rrpresmtatlver of 

the family. 
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The rerulta obtained 
6 

indiaate a 1 : 1 oomplex both 

for III, IV and VI. The equilibrium constants are aleo verg 

close being .6’$ .O); .642 .03 and .65: .03 reepeotlvely. 

Table I oontalne come more lntereetlng data: 

‘%Ff of VendA 
3 

a of VI are very oloee thus lndloatlng that, 

at leaet ln abeenoe of other polar eubatltuente, the solvent 

lnduoed ehlfte are not lnfluenoed by further eubetitutlon on 

the methyl-bearing carbon atom but are uniquely related to 

oonformatlone. 

216 cH of oompounde VII, VIII and IX oen tentatively be 
3 

lnte&eted In the eenee that VIII le an equlllbrlum mixture 

3) 

4) 

(near 1 I 1) of the 

oonolueion would be 

for II and III that 

VII from the methyl 

Analogouely to what 

two poeelble ala confollPatlone. This 

quite cure if one could demonetrate, a8 

bentene approeohee to the trane compound 

elde. 

ie known for sterolde, 6 CDCl of 
3 

lar eubetltuente are conetantly at lower fleld if the 

junction 10 cle. 

angu- 

ring 

A are greater for eubetltuente a to the hetero atom than 

for eubetltuente Q to the CO. 

Acknowledgment - We are Indebted with Dr.D.H.Wllliame who 
read the manuecript 

6 - The method employed ie that deeoribed by J.Tyrrel, 
w J.Chem., $2, 783 (1965). We used a Varian A60 Spectrometer. 


