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Although hydrolyais of nlmbin (I) with potae8iam 

bicarbonate giver nimbinic acid (1) - a monooarboxyllo 

acid, hydrolyeie of dlhydro - (II), and hexahydronlmbin 

(II- with the iuran ring alao saturated) under the aare 

conditions gives only the corresponding dloarboxyllo aoide, 

since the C4-quaternary oarboxylic ester gets very great 

assistance for hydrolysis from the hydroxyl group at Cs, 
produced by the Initial hydrolysis of the acetate there. 

'1enoe, It was diff+cult to decide rhieh of the tpo carboxyl 

groups ha8 got hydrolysed in nimbinic acid. 

The assistance of the C6-hydroxyl group was de- 

monstrated thue. Nimbin hydrolyses stepwlse with mild 

base at room temperature to deeacetyl ninbin (III), nimbi- 

nlc acid,and nimbi0 acid (IV). But when dlhydrodeaacetyl 

nlmbin (V) is meeylated to its C6 a-mesylate (VI), m.p. 

174', (a), +1X3', the compound even on refluxing with lO$ 

nethanolio potaseium hydroxide gives only a monocarboxylic 

acid Ga-mesylate, m.p. 183-SS', (a), +12S". This compound 

must therefore be the Cll-carboxylic acid (VII). 

Nimbinic acid on hydrogenation gives dihydronimbi- 

nit acid, m.p. 220°, whioh on mesylation gives dihydronim- 

binic acid mesylate which has the same m.p., mixed m.p., 

(a)D and Identical IR and PLMR spectra with those of (VII). 

Similarly Desacetyl nimbln mesylate (VIII), m.p. 174', 
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NO.6 

I, FbAc, Rl=s=CH3 

III, R-H, R1'R2=CHs 

IV, m1=R2=E 

VIII, R=Ues, Rl=~=CH3 

IX, R=Rl=H, RR=CHs 

0 

II, R=Ac, FyR$CHs 

v, R=H, Rl=R2=CR3 

VI, R=Mes, RlSB;2=CHs 

VII, R=hs, Rl=H, R2'=CHa 

X, R=Rl=H, R2=CH3 

xf, R=Rl'R@ 

XII, R=H ('pyronimbic acid') 

XIII, R=Ac (acetato of XII) 

XIV, R=Nes (nosylate of XII) 

XVI 
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(a), +14s", on hydrolysis with lO$ methanollc potassium 

hydroxide gives a monooarboxyllc aold 6a-nosylate, m.p. 

190°, (a), +15S", which Is identloal with the produot 

obtained by mesylatlng nlmblnlc acid. Hence nimbinlo 

acid Is the Ba-hydroxyl, CII -carboxyl derivative (IX) of 

nlmbln, and dlhydronlmblnic acid, (X). This Is further 

confirmed by the fact that while the PMS spectra In pyrl- 

dine solution of nlmblo acid (IV) shorr a downfield shift 

of around 10 opr for Its C4-methyl signal, compared to 

the same signal In desaoetyl nlmbln (III), aa expeoted(2), 

In nlmblnlo sold (IX), it la In the same place as in dea- 

acetyl nlmbln. Slrllarly In the pyridlne solution spectra, 

the C4-methyl signal is at the same place In dlhydrodes- 

acetyl nlmbln (V), and In dlhydronlmblnlc acid (X), but 

move8 downfield by around IO cps, only in dlhydronimblc 

acid (XI). 

,The C4-methyl group has been found (1) to have a 

1,3-cls diaxial like relation (3), with the Cda-equatorial - 
hydroxyl or mesylate group. Table 1 gives the deshleldlng 

of the C4 -methyl group when the CSa-equatorial acetoxy 

group Is substituted by a hydroxy or nesylate group. 

TABLE 1 

Chemical shifts of the C -Me (In Yvalues) 
In the PM3 spectra of th% following compounds. 

Compound "&& Compd. C.-Me 
- at 

Compd. C'-$ 

(XIII) 8.12 (II) 8.72 (I) 8.64 (OAc) 

(XII) 7.9 (V) 8.50. (III) 8.42 (OH) 

(XIV) 7.91 (VI) 8.52 (VIII) 8.43 (Oties) 

The Table clearly shows that the C4-methyl group 

in dihydronlmbln is equatorial. The C4-carhoxylic acid 

ester Is deduced to be axial (4) from the IR bands at 

1148 (strongest), 1183 (medium) nnd 1230 &I-' (weak) in 

dihydronimblnic acid (X) in carbon dlsulphide solution. 

These conformations at C4 in dihydronimhin can be 

accomloodated in (a), a-methyl and B-carboxylic ester In 
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a chair conformation of ring A as in (Xv), as was originallb 

considered (1)) or (b), B-methyl and a-carboxylio ester 

groups in a boat-like form of ring A as in (XVI). If (Xv) 

represents dihydronimbin, then the C4-carboxyl group has 

a 1,3-ois diaxial relation with the CIO-methyl group. But - 
the PMR spectra in pyridine solution of dihydronimbinic 

acid (X) and dihydronimbic acid (XI), or that of the Cl- 

hydroxy derivative of dihydronimbin, m.p. 190°, (a), +222' 

(obtained by reducing dihydronimbin with sodium borohydride) 

and the corresponding dicarboxyllc acid obtained by hydro- 

lyslng it,.m.p. 183-84 O, (a), +120° (alc),do not shoazmy 

downfield shift for the Cl0 -methyl signal in the acids 

compared to that in their respective estere,as would be 

expected (2) from the above relationship. Hence ring A of 

dihydronimbin is not as represented in (XV),and therefore, 

should be as represented in (XVI). This is strongly sup- 

ported by the fact that in comparing the spectra in pyri- 

dine solution, the CR-proton signal is found to move down- 

field by 24 cps in dihydronimbic acid (XI),compared to the 

same signal in dihydronimbinic acid (X), showing thereby 

that the C4-carboxyl group is in a $& diaxial relation- 

ship (2) with the Cg-proton. Furthermore, the CD curve 

of nimbin shows a negative cotton effect (ne= -2.18) in 

the range of the R- band [and very strongly negative at 

about 232 mu (AE = -33)] which is only consistent (5) with 

the ring A containing the enone system so twisted, that 

the C4 9-substituent is more quasi-equatorial than quasi- 

axial. The absolute configuration assigned to nimbin 

before (1) is independentfy su;ported by the rotations(G) 

of dihydronimbic acid (XI), (a)8 +262' (py) and the C29, 

C6-y-lactone-Cll-acid, m.p. 230 , (a), +206' (py), obtain- 

ed by treating (XI) with acetic anhydride and pyridine 

at room temperature. 

The present results are in agreement with the 

fact that in cedrelone and dihydrocedrelone, which have 

similar environments in their A/R rings as nimbin 2nd di- 

hydronimbin, ring A is found to exist in a half boat and 
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boat form respectively (7). PhfR spectra of cedrelone and 

its C6-mesylate,m.p. 172', (a), -30°, show that the C4 6- 

quasi-equatorial methyl group is shifted downfield by 0.16 

and 0.2 -t'units respeotivgly, compared to the same signal 

in oedrelone acetate. 

195-96O,(a)D 

In the Cl-hydroxy derivative m.p. 

+196'(E) (obtained by reducing dlhydrodes- 

acetyl nimbin (V) with sodium borohydride) also, the C4 6- 

methyl group is found deshielded by the C6 a-hydroxy 'group 

by 0.2 ‘funits compared to the corresponding C6 a-acetate. 

It would thusappear that in a normal terpenoid$devoid of 

a c3 -equatorial hydroxyl group, if thp gem dinethyl group 

or Its equivalent at C4, would have 1,3 cis diaxial inter- - 
actions with the Cl0 -axial methyl group and with an equa- 

torial or equatorial-like substituent at C6, then the ring 

A of the compound is likely to exist in a flexible confor- 

matlon,to get some relief from the non-bonded interactions 

Involved. 
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