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IN an earlier >aper' structure (I) was proposed for asperuloside. This 

was based partly on the premise that the ultraviolet, absorption band at 

2342 WJ (log E = J.S3), was due to an abnormal dime chromophore affected 

fyJy+-J~ @;* @ 
A B 

(I) (II) (III) 

by substituents linked throu,& oxygen. This absorption band is now ascribed 

to the chromophore R-Ok=d-CCO-R' [cf. 6-isopropyl-3-carboxy-5,6_dihydro- 

+&w-an (II>_7 2 now known to exist in a series 0; nnturslly occurring 
compounds derived from the enol-heniscetal form (IIlB> OP iri-lodial(IIIA),3 
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70 The structure of asperuloside NJ.2 

e.g. plumieridt: and 

geniph, 
8 
loganin,' 

by the formatitm of 

related compounds, 4 aucubin, 5 agnoside, 
6 
verbenaI&, 7 

and catalposide, 
IO 

most of which sre chnracterised 

a black polymer on oxidative acid hydrolysis. The 

name "pseudoindicsn" has been ascribed to this class of compound, but in 

reflection of 1% common skeleton we propose the name "iridoid", derived 

from the paren-; compound, iridodial. The sglycone of asperuloside con- 

tains ten carbon atoms but the structure previously suggested did not fit 

the isoprene pattern or the acetate theory of biogenesis. Reinterpretation 

of the existiq: evidence, coupled with further data (see below), indicate 

that asperuloside, like the other iridoids, is a derivative of (IIlB), and, 

specifically, may be formulated as (IV; R = H)." Grimshaw has suggested 

the same formula 12,13 and has provided further confirmatory evidence. 
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A redetermination of the C-!k value, in confirmation of Grimshaw's 

result,'* indicated no grou? additional to that of the acetyl group known 

to be present. The alleged decarboxylated product' of "compound A" has now 

been shown, by redetermination of the Infrared spectra, to be a different 

crystalline form of "compound A". Further examination of the polymers 

from asperuloside and toluquinone has shown that they sre not identical 

(cf. also ref.$. 

On the new formulation of asperuloside the tetraacetate has the 

structure (N; R = AC) and the acid from hydrogenation of the tetraacetate 

formula (V), while the alleged 5-acetyl-2-methylcyclohexsnone is the di- 

aldehyde (VI). In addition to (V) we have isolated a neutral laotone, 

CucH320,3t m-p- 196.5-197' (Found: C, 54.8; H, 6.4; Ao, 30.6. 
cZtH32013 

requires C, 54.5; H, 6.1; 4Ac, 32.@), from hydrogenation of asperulosiae 

tetraaoetate, which appears to have the struoture (VII), arising from hydra- 

genation of both double bonds and hydrogenolysis of the allylio aoetoxyl group. 
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The infrared spectrum revesls the presenoe of a saturated Y-la&one group 

&Br 1773 om?), an acetyl group (1762 ok4), but the absence of double 

bands and au enol-ether funotion. 

The formation of a dlald&yde (VI) rather than the previously alleged 

diketone follows from its oxidation to the dicarboxylic acid (VIII), lden- 

tiosl (inoluding sign of rotatian) with that from genipin' of proved 

absolute cmfiguration, and thus accounts for nine of the ten carbon atoms 

in the aglycone of asperuloside. The introduction of a gluoosyl group to 

the hydrcayl group on C, of the enol-hemiaoetal form of the dialdehyde (VI) 

ad a oarboxyl group in g-position to the enol-sldehyde group to account 

for the ready loss of carbon dioxide leads to (V) for the acid formed by 

hydrogenation of aaperuloside acetate. With the inclusion of a Y-lactone 

and an aoetoxy group, with both the potential hydroxyl groups in an ally1 

position to a further double bond, asperuloside must consequently be re- 

presented by (Iv; R = Ii). The absolute configuration at all asymmetric 

points, with the exoeption of that at C, follows from the Identification 

of the dicarborylic acid (VIII). Models indicate that the sugar moiety, 

in taking up th,e more favourable quasi-equatorial position, is better 

accommodated in the p-position as in (IV; R = H). 

Grimshu has shorn'* that supplementary infrared data of asperuloside 

and its derivatives support the struotures (IV; R a Ii), (IV; R = Ao) and 

(V) for asperuloside, its.tetraaoetate and the acid from the hydrogenation 

of the aoetate, respectively. 

The n.m.r. spectra, measured at 60 mo, are also in full accord with 

these structures as well as with (VII) for the la&one. The spectrum of 

asperuloside tetraacetate (see Figure) measured in CDC13 at 100 mo with a 

field of 23,500 gauss Is particularly enlightening as it allows assignments 

to be mado for all the protons and oompletely supports the stereochemistry 

illustrated in (IV). Only this spectrum mill be disoussed in deteil. 
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The olefiuic proton on C3, g to oarbouyl aud adjaoeut to oqgen fall8 

at 7.26. (at 7.48 curd 7.458 for (IV; R = E >" and (V)**' reapeotlvely], 

of. geuipin (7.52),' logauin (7.g3),9 aud plwioiu (7.436>," anddie- 

appears in (VII)e*e on hydrogenation. In (VII) it is replaced by pmk8 

centred at 3,096 assigned to the protons on C3, 8pi.u coupled with the 

proton on Ck, of. the protons m C2 of tetr8hydropyrsn with a pedc at 

3.566.'4 

The olefiuio proton on C7 falls at 5.756 [at 5.676 in (IV; R = E )I, 

of. genipin (5.866p auoubiu (5.806),5 and plumerl~in,~ audlsbro*daned 

by weak lane_range ompliugs to the proton8 ou CIo and porribly thore ~1 

C6 aud C9. The peak di8appears on hydrogenation e.g. in (V) pad (M). 

The doublet peak at 5.688 is assigned to the proton on c,. It eshibit8 

weak spin coupling to the proton on C 9, ocusistent with a dihedral augle of 

~a. 120’ as in (IV). The proton on Cg at 5.4% 18 split into a doublet 

with the same spacing (6 ops.) as the large coupling in the triplet at 

3.4.m of c5. 

* 

.* 

+** 

14 

Reference tetrsmethylsilane i8 taken as 0.00 011 the 6 8Oale. . 

Measured In D20 uith tetrsmethylsilaue as extemal referenoe. 

Measured in CDC13. 

L.M. Jeoknen, Application8 of Nuclear Magnetic Re8ouenoe gpeotro8oopy 
in Orgeuic Cheui8try, Pe~gamou &era, Loudon, 1959, p.55. 
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A group of signals between 5.496 and 4.656 la assigned to the four 

axial protons on the sugar ring, attaohed to C,* through C4*. 

The methylsne protons on C,O are slightly non-cquivalsnt resulting in 

the strong signal at 4.656 and the weak satalliter shown by 8mall arrowa. 

A wre pranounoed non-equivalence bf the same kind is observed for the 

nethylene protons m C6' (multiplet oentre 4.248) resulting in the typioal 

eight line AR part of an ABI pattern. In (V) and (VII) the peak at 4.656 

is replaced by s doublet oentred at l.Ol and O.%S respectively, typical 

of a secondary methyl group spin coupled to a single proton, of. Pigs. 

2 and 3 in the genipin series.* 

The proton on C5* is found 

istio due to being coupled with 

at 3.796 and shows a flat-topped charaoter- 

an axial-axial coupling to the proton on 

C4', with each component of this doublet being split 

the unequal coupling with the two protons on C6'. 

Tie proton on C5 exhibits the triplet of double 

triplet arises from equal coupling of this proton to 

into four lines due to 

lines at 3.485. The 

those on C6 and C 
9 

and the doubla to the coupling with the protcn 01: C.. 
5 

The 3.236 peak Is assieed to the proton on Cy, split into a doublet 

through oouplin~; with the proton on C5 and broadened by unresolved couplings 

to other protons. 

A single peak at 2.175 in the spectrum of asperuloside and multiple 

peaks in the same region of the spectra of the remaining compounds correspond 

to the acetyl groups. 
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