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Abstract-Recently the presence of lJ-dica5eoylquinic acid (IUPAC numbering) has been reported in green coffee 
beans. This pap presents ‘H NMR polarimetrk and chromatographic data which suggest that this report, based upon 
the interpretation of fast atom bombardment mass spectra, may be in error. 

INTRODUCTION 

A recent paper in this journal concerned with the fast 
atom bombardment mass spectrometry (FABMS) of 
chlorogenic acids referred to the identikation of l,S- 
dia&oylquinic acid (1,SdiCQA) in an extract prepared 
from coffee beans [l] and in support of this structural 
assignment appears to refer to its previous isolation from 
this source. The paper quoted [2] in fact recorded that it 
was not possible to recover any dka5eoylquinic acids 
from roasted coffee, although there is now indisputable 
evidence that 3+diCQA, 3,idiCQA and 4,kGCQA do 
occur [3-S]. 

In order to prevent confusion it must be pointed out 
that refs [l], [2] and [5] use the obsolete pre-IUPAC 
numbering system. Refs [3] and [4] and this paper 
henaforward use the preferred IUPAC numbering sytem 
[6]. In this system the compound examined by FABMS 
becomes I,MiCQA 

The author has analysed over 200 samples of green 
coffee beans (including five species, several named 
cultivars and many commercial samples from most 
geographic origins) and various coffee products but has 
never detected chromatographically a compound 
corresponding to 1,MiCQA. 

This paper presents ‘H NMR and polarimetric data to 
confirm the identity of standard 1,MiCQA (commercial 
cynarin) and typical chromatograms which show that 
lJ-diCQA does not coincide with any component of the 
chlorogenic acid-rich extracts of typical green coffee 
beans. 

RRSULTS AND DISCUSSION 

Cynarin gave a spa& rotation [a]g -60” (~2; 
MeOH) which is consistent with the previously published 
values 7.81 which have recently been compiled in a 
review 4].The’HNMRs~raareinternallyconsbtent I! 
and consistent with previously published data induding 
recent high resolution ZD-NMR [S, !&lrJ. The H-3, H4 
and H-5 protons of quinic acid were easily ass@& at 
64.51,3.88and4.71 respec&ly and the typkal dtiekl 
chemical shift, upon acylation of the adjaamt hydroxyl 
group, of 61.34 for H-5 in S-CQA and 1.52 for H-3 in 
cymuin, were clearly secu Comparison of the ‘H NMR 
spectra of cynarin and S-CQA clearly shows the prexnce 

of two rrutu-vinyl protons in the single ca5eic acid residue 
in 5-CQA and four such in cynarin Since there are only 
very small downfield chemical shifts of the protons H-4 
(0.31 ppm) and H-5 (0.14 ppm) of cynarin the second 
ca5eic acid residue is clearly not attached via either of the 
associated hydroxyl groups Thus it must be attached at 
C-l (where there is no associated proton), 

Further evidence for esterilication at C-l is provided by 
the signals for the two protons at C-2 These are 
isochronous at 62.47 in quinic acid and at 2.56 in 5-CQA 
In cynarin they become distinct at 2.90 (H-2,) and 3.50 
(H-2 ). Haslam and Turner [ 131 have examined many 
q&acid derivatives but noted such behaviour only with 
1,3diacyl quinic acids or related lactones, and attributed 
the behaviour to strong deshielding by the two electron 
withdrawing acyl residues on adjacent carbons. 

The foregoing data are completely consistent with the 
conclusion that commercial cynarin is 1,3dica5eoyl- 
quinic acid. The chromatograms shown in Figs 1 and 2 
clearly indicate that 1JdiCQA does not occur in the 
extract of the Angola robusta, nor has the author ever 
observed a peak in any other coffee extract which might 
correspond. As would be expected from its greater 
polarity (two free equatorial hydroxy groups) it is well 
resolved from the diCQA (3,+ 3,s and 4.5) normally 
accepted as present in co5e beans. In view of these 
observations some doubt must be shed upon the interpret- 
ation that sakushima et al. [l] have placed on their 
FABMS data for chlorogenic acids, and upon the value of 
such spectra for discriminating individual chlorogenic 
acids. 

RXPRRIMRNTAL 

Mamtal. Gruo robuatacoffcc beans fkom Angoh, supplied by 
SolCde.Endrndwat~~inliquidN1~dgroundina 
hammer mill to m Q7mm. The ground bean (asg) was 
cx~with~g70%MeOH(4xlSmin,22ml)~g~ 
Tartor HT 1043 continuous extra&m aystan, and the bulked 
cxtractlmndihltaito100mll%ccval~ofthiscxtion 
proa!dure bal bao fqnntal clacwbuc [18]. 

Cynuiawasrup#cdbyRothC3mbHandCoKCiK&ruhe, 
WatGemmo~quirkacidbyBDHLtd,U.lLandS-CQAby 
Signt8clwmhlco.Ltd..U.K.Allotburagcntswmofthc 
qpfoprhgradqobtainaifromoormrl- 
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Fig. 1. Chromatogram of a 70% mctksnol extract of a gran Angola robusta. Peak I = 3-CQ& 2 = CCQA; 3 = 5- 
CQA; 415-FQA; 5 and 6=unknowns 7 = 3&diCQA; g = 3,5-diCQA; 9 = 4JdiCQA plus unrcsolval 

unknown; 10 xnd 11 = unknowns. 
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Fig 2 Chromxtogrxm of the great Angolan robusta extract spiked (1: I) with cynarit~ S = Cynarin spike. Other 
padtsxsFig.1. 

chranmuoqrcrphy. A Waters Associates (Milford, 
MAss8chusety UXA.) liquid cbrouutogmpll anlsiaitlg of two 
Model 6OOOA solvent d&wring pump& ModlA fXOA aolvcnt 
prognmmer. Model uac it&ctof and a Model 440 dctawr 
opcratingat313nmwuuKdwithr25anx5mtn~rt&l 
col~containingSphctiwrb5ODS.andalkargrdicntof 
a5%HCOIHto30’/,MeCNin(150/,HCO~Hova60mia 

‘HNMRopcct~wcrcobtaincdonaBrukcrWH-9OPuk 
FouricrTtansf~NMRSpaztrometwopmtinlat~~ MHz 
The aampkx WQC maintaitA at 90” in 99.5% pyrac-d, 
(I&SD. isotope@ in Saw tubes containing tetnunethyLilMt 
_256T& txwcrccolkcted,incachcaxc,intogKdata 

Polarimrwy. Cynario (2% in MeOH) was examined at room 
tcmp.usinga2dmtubcand8sodiumlamp. 

Proton NMR data ‘HNMR (9OMm pyridiae-d,): quinic 
fAd.6240(1ylfl&J - 13 Hz, Is& = 10 Hz, H-6,X 247 
(2H. d, II., = 4 Hx,%?_ SIKI H-2& 274 (HI, & I-,, 
- 13 He& I, - 4 H4 H-64 3.88 (lY hl. I.., = 9 H4 13.4 
- 3 Hx, H-&.5, (lH, q. II,, - 4 Hs Jw -4Hx,H-3),4.71 
(lY 4 J.,,=9Hq JsQ9-4Hq J,,-1OW H-9 5- 

Calkylquinic acid. 6249 (1H. dd, J he 13 Hx, I,, 
- 10 Hz, H-6&, 256 (2H. 4 11.11 4 =%2, and H-23,281 
(lq~J~,-13~J*~=5H4H~~4.13(1H.d4J.,, 
=~HGJ,..-~HGH~A~. (lH.q,Ja., -4HzJ,.b=4Hf 
H-3), 6.05 (lH, rd, Jr, - 9 Hz, I,,,, - 4 HG Ix, - IO Hz, H- 
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Sacyl),6.45(lH,d,J.,,- 16IkHa),&95(lY4Jr.~ =8Hz 
aromatic H-S’), 7.00 (III, d, I,.,,, - 8 Hz, ~omuic H-6’). 7.15 
(lH,s,H-2’),7.8S(lH,d,J,,- 16Hz,H-~Qnuio.6257(lH, 

= lOHz,H-6~29O(lH,dd,J~, 

WLq.Jw,-4Hz,J 3-~Hz,J,,.~HLH-WA~4~ 
UH, 4 J,, - 16 Hz, H-a t 6.57 (LH, d, Jh, - 16 Hz. H-ah 6.88 
(lH,d,J = 8 Hz.aromatic),6.9O(lH,$J = 8 H7,uomatic),7.02 
(lH,d,J=8~aromatic).7.06(1H,d.J=8~~matic),7.22 
(IH,s,atomaticH-Y),7~(1H,s.uomaticH-~8.60(1H,4J,, 
= 16 Hz, H-j?), 8.66 (1H. 4 I,, = 16 Hz, H-B). 

Acknow~-Tbc ‘HNMR spaztm were kindly deter- 
mined by Mr. J. Bloxsidp of the Cbauistry Dqrtmmt 
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