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TEE principal phyaioal method8 available at 

present to find the configuration of a oarboxylio aoid are 

(i) by determining the pK value of the aoid (l), and (II) 

by finding the C-0-rtretohlng frequenoy of ltr methyl eater 

In the IB apectram (3). The former requires rpeclal inrtru- 

ments and experience In the teohnique and the latter ie 

limited to compound8 In which aoetatss and other inter- 

fering eiters are absent,and the oarbosylio aoid was part 

of a gem-dimethyl group. We are presenting an alternate 

method for the same, by wing the shielding and deehielding 

effect of the oarboql group in PMQ spectroscopy. 

It has been observed in a few ocses (3) that a oarb- 

oxyllo acid or itr ester shields a methyl group which haa a 

l,t-dlaxial relation rlth It. We argued that like other 

eleotronegative groups a#, hydroxyl, halogens etc.(4), the 

oarboqlio aoid anion should be able to deshleld the same 

methyl group. hooordingly, when the PMQ spectra of the 

#odium malt6 of podocarplo acid (V) and abletlo aald (VIII) 

were determined in pyridine solution, it was found that the 
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former anion deshields its C lC,-methyl group by 23 ops when 

oonpared to the same Cl0 -methyl signal in podooarpio aoid 

in carbon tetraohloride solutlon,whereas the latter anion 

under the same condition showed no such signlfloant effect. 

But sinoa the sodium salts of many other acids were found 

insoluble In pyrldine, it was thought that the acid itself 

in pyridlne solution should exist largely as the anion and 

hence should exert the same effect. Spectra of the acids 

In pyridine solution showed that this assumption was correct 

although the extent of deshfelding was somewhat reduoed. 

To avoid solvent effects, spectra of the acids and their 

methyl erters were both taken in pyridine solution, and in 

addition, spectra of the esters were also recorded in ohlo-+ 

roforn and benzene solutions. The signals of the C4 and 

CIC-methyl groups found, In ten different axial and equa- 

torial aaids In pyridine solution, and in their esters in 

pyridine, chloroform and benzene solutions are given in 

Tables 1 to 3. 

In the case of the axial acids (I, III, V and VII) 

it Is found that the Cl0 -Me which has a 1,3-dlaxlal rela- 

tion with the C4-oarboxyl group suffers a deshieldlng of 

17 cps when the ester is ohanged to the aoid anion (columns 

e and g). Under the same conditions, the equatorial acids 

(II, IV, VI and VIII) which has no such relation,shows only 

a deshieldlng of-J 4 cps,thus leaving a net deshielding 

effect of- 13 cps for the axial ester. Comparison of the 

spectra of otherwise equivalent pairs as I and II or III 

and IV, or V and VI show that the CIC-methyl group is shie- 

lded by M 12 ope by the axial carboxylio ester In chloro- 

form solution (column a) and about 6 cps in pyridine solu- 

tion (column e). Hence, that in pyridine solution the 

carboxylic acid anion apparently moves this methyl signal 

downfield bye 17 cps would mean, that the aotual deshield- 

lng caused by the anion on the CIC-methyl is ~7 cpa (13-6), 

from its normal position in pyrldine. Thus the advantage 

of the present method over the simple shielding effect 
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observed before (3) is that this normal position is not 

required to be f’ound by reducing the carboxylic acid to a 

methyl group or by comparing it with an equivalent CJmpound 

which has no axial carboxyl group, to ascertain whether the 

carboxyl group actually shields a methyl group (compare 

e.g. VII and VIII, in column a or e and e to g). 

Phere is no direct physical nor simple che.ilical 

method at present, to find whether a carbon bearing a car- 

boxy1 group also bears a methyl group on it. In the PgntC 

spectra in CDC13, this methyl group is deshielded by-20 cps 

when compared to the compound in which the carboxyl group 

is reuucxed to a methyl group (3). Uut this can be brosgllt 

about by the paramagnetic anisotropy of a carbonyl group 

as well [e.g. in 1-keto cholestane, the ClO-methyl is de- 

shielded by 21 cps (5) when compared to its signal in cho- 

lestane]. Conjugated double bond or other adjacent elec- 

tronepative groups can also effect such deshlelding. Me 

have now found a direct method to find the presence of 

this methyl group. If the spectra of the acid and its 

ester are taken in pyridine solution, one finds that this 

methyl group under goes a uniform downfield shift of-v lU Cps 

in the former due to the pcl~r effect of the anion (compare 

columns f and h). 

The Tables also reveal a simple method to find the 

conformation of this methyl group. In the axial esters 

(I, III, V and VII), w!lere the C4 anethyl group is equato- 

rial , WA find a consistent shielding of its signal hy- 5 cps 

when we lchanrre the solvent from chloroform to benzene 

(columns b and d) , whereas itt the equatorial esters (11, 

IV, VI and trTTI), where the C4-Me is axial, it is a similar 

deshielding that 1 s experienced. Lnterestingly, this 

effect is the o;,>osite of what has bee11 observed !vitR res- 

pect to a methyl adjacent to a ketone (8). 

Thus, by the present ;lethods one ca!) f iud ichetllcr 

a carbon bearing a carhoxyl group also hkllds a “irth)-I 

yroup on it, and 19 so, what the confor::lation of this 
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methyl group is. From this, the conformation of the car- 

boxy1 can be readily deduced, and if the carboxyl group is 

axial and at C4, we cat’ find whether the ClO methyl group 

is in a 1,3-diaxial relation with it. If it is so, then 

the A/?? rings are trans PI and if not they are cis. - 

That these are applicable to carboxyl groups in 

other positions also, is shown by compounds (IXj and (X). 

In (S), it is interesting to Pind that though the methyl 

groups at C4 are not attached to the carbon bearing the 

carboxyl , but are only under its influence, still they 

follow the same type of shielding and deshieiding effects 

(in chloroform and benzene) according to whether the methyl 

is equatorial or axial. The high deshielding of 33 cps for 

the C lO-!le,while going from the ester to the acid in pyri- 

dine in(IX),which has two carboxylic acid groups in eclip- 

sing positions with the CIO-Me, shors that the effect is 

additive. The Tables also snow that while changing the 

solvent from chloroform to benzene or pyridine, the signal 

of the ClO -We appear‘s to move downfield with axial esters 

(extent T, which will be dealt with in the full paper) and 

upfield Rith the ef:uatorial esters, with the result that 

the shielding effect is considerably reduced in these sol- 

vents (Coljpare III and IV, or V and VI in column a, and 

c and e). This should probably be relate-l either to the 

change of orientatlon (or increased polarization) of the 

carboxyl group with change of solvent, or the orientation 

of the aromatic sulvent molecules on the carboxyl group. 
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