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From the rhizome and roots of Picrorhiza kurrooa Royle(huhuengliau:#j~&)(Scrophulariaceae), 

which grows in Himalayan area and is wed as a folk-medicine in India and China, Raetogi et al. 

isolated') a bitter principle kutkin(=6-cinnzmoyl+3-D-glucozidyl vanillate) in addition to zauuitol 

2) and vanillic acid, while Yeh reported the isolation of picrorhizin(=glucosido-vanilloyl glucose), 

tripalzitin and phytosterol. Az described in the przeent paper, houevar, we have isolated a uev 

bitter principle, named picroaide I(I), along with maunitol and vauillic acid. 

Picroside I(I)(amorphouz, slightly hygroscopic), C24H2&l 3) , Ca1D-S20(HeOE); IR(nujo1, m-1): 

3400~32OO(OH), 166O(zh., enol ether), 1705. 1636(conjugated ester), 1605(ah.), 15ao. 1495(aromtic); 

lR4R(BXMcl D20, Z ): 2.36, 3.57(lR each, d., J=16cpz.), 2.55(5& aromatic), gave on Bx(OH)~ hydrolyzie, 

t-oinnazic acid aud a crystalline product, C15E22010 z1p.205-6~~ ca~D-llO"(soCp EtOR). The NMR 

decoupling experizent of the hezaacetate(II1) derived from the latter led us to assuae the product 

being catalpol(II)4) and the aezuzption use verified by direct comparizon with the authentic sezple 4f) 

( UP., I& cc+ TU: ). thue revealing that picroside I is a t-cinnazoyl eater of catalpol(II). 

Dihydrocatalpol(V) gave a ditrityl derivative(VI1); NMR: centered at 2.68(30 R, z.), wfiile 

tetrahydropicrozide I(IV), C24H32Oll; IR: 1725; RI'IR: 7.9&.3(4% 1.). 6.98(4& 'L2R2, -(&-c&-c6R5), 

prepared by catalytic hydrogenation(Pd-C) of I. afforded only a monotrityl deriv.(VI); NHR: 2.76(br. 

s., VP12 cpo.. 20 H), under the eame reaction condition(TrCl-Py.). The NRR exazination(Table 1) of 

I, II, IV, V. and catalpoeide(VIII) 4) discloses that each one of primary alcoholic functions of I and 

IV are eaterified as shorn by the signals due to the zethylene protons appearing in the lower region( 

5.2-5.7 t ) compared to the corresponding signals in II, VIII, and V. 
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Table 1 ( t value61 at 100 flfb f.m @20 ) 

a 5.2 - 5.7 region 5.7 - 6.7 region 

I 3H( Cl&, C6’-% ) 7E( C6 c7 Cl03 : C2’cJ’C4’C5’-H ) 

II M Cl& ) 9E( C6 c7 Cl& ; c2*c3’cq’c5’g : %‘-& ) 

VIII l@ Cl& ) E?K( C7 Cl& ; C2.C3’C4’C5’-B i c6’-%! ) 

IV 4H( c6 ClO-& ; c644 ) 8H( cs+ ; C7 cl03 ; C2*c3’c4’c5’-H ) 

V lo& c3* ; C7 ClO-E ; C,*c-j&40C5+ : C6+, ) 

A ~dCii3WiSOyl deriv.(IX), C64K62021; IR(CC14): 1735, 1725(ab.) of IV me converted to a 

desglucosyl deriv.(X), C26E2@9(k+’ 484); IR(CC14); 1718, 1608, 1510, 1268, 1252; KKR: 3.10, 2.00( 

4B each, d., Jag cps.), 6.16(68, a), 6.64(3J& s) by treatment with pTaOH in tkOE-benzene. The 

formulation(X) has been rationalieed by the Nf4K decoupling experiment, 80 that the location of 

dihydrocinnamoyl group in IV has been demonstrated st one of the hydroxyla in tke &cosyl moiety. 

In addition, the consumption (2 mole ) in the periodate titration of IV as well w V secured the 

location at 6’, thus establishing the atruc~of picroside I as 6%-t-cinnsmoyl-catalpol(I). 

To ascertain C6+OK in catalpol(II), Bobbitt et al. 4b) applied the Karplus 5) equation in the 

KklK assignment especially of C6’ and c7-K. As’&oun by Tori et al. 6) and Geissman et al. 7) 
. the 

coupling constant between an epoxidic and an adjacent protone in the five membered riw tmuld not 

follow the Karplus equation. It, therefore, has become of intenvst to re-examine the MfK data Of 

the catalpol derivatives. 

The decoupling experiment of X(Table 2) cornfirmed that J5,6 J6,7 are 9.8 and 1.2 cps. 

4b) respectively contrary to the Bobbitts presentation . Similar assignments have also been found tN0 

in cases of III, XI c34$8016S XII 44H42016 and XIII. 

Table 2 ( Qecoupling experiment of X. values at 100 ~c in c~y~l, ) 

irradiated at 
decoupled 

3-2 7.68(m.) 

C6-H 4.5o(q., J=9.8 & 1.2) 

C7-& 6.24(s.-like, Wiz3.5) 

Cl-g 5.14(6., J=5) 

d.. J==9 

CQ-II(7.35, q., J=7 8 9) 

singlet 

Furthermore. an alternate chemical proof of C6-@OH in II has been accomplished by the following 

derivation starting from XIII. LiAUQ reduction of XIII followed by acetylation furnished a tri- 

acetate(XIV), C15H220e ‘), a heptaacetate(XV), C29a4,,07 , and a hexaacetate(XVI)(major product) 
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OAc 
XIV RtOR.~=Ac 

XVI R1= OH, 
R2= gl~(OAc)~ 

OAc 

xv XVII XXIII 
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C2$3&6; NNR: 5.77(diffused a., -C(lO@. Dehydration of XVI with POC13-Py. yielded XVII, which 

9) was further submitted to deacetylation followed by hydrogenation(Pd4) and re-acetylation to give 

a product C27H3SO15 mp.112-3'. The final product was confirmed identical with tetrabydroaucubin 

hexaacetate(XVII1) whoee configuration had already been established 10) . 

It follows that although the aforementioned MNR explanation on C5 C6 C7-protons in the catalpol 

derivatives by Bobbitt et al 4) . was inapplicable, the p orientation at C6 in II is correct. 

We have also obtained an additional evidence concerning to the tipoxide configuration in 

catalpol. Thus, a tetraanieoyl deriv.(XIX), CS5HS201S derived from VII use treated with p-TsOH in 

NeOH-benzene to give XX, (IA': 350); IR(CC14) :3540, 1708,,1606, 1510, 1275, 1257. Nethylation of XX 

with MeI-Ag20 in DMF yielded XXI, C19H2407; IR(CC14) : 1715. The coupling constants ( J6,7 and J5,6) 

in XX and XXI were found similar as in X, and p-oCH3 orientations at Cl in XX and XXI were assumed 

by their J1,g values(d., J=S.5 and 8.0 cps. respectively). 'Upon CrC3-Py. oxidation, the deanieoyl 

deriv.(XXII), mp. 110-2'( M+: 230). obtainable by NeONa-MeOH treatment of XXI, gave a fairly unstable 

epoxyketone(XXIII)( M': 228); IR(CC14); 1755. The epoxy-ketone exhibited a positive Cotton effect in 

its CD curve at n-g transition( CC130S+ 1624O(max.) )ll), which makes sure of the absolute 

configuration as depicted by XXIII. 
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