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Abract-Four new vakpotriatcs from Phyl&a& pulvinato have been isolated. IWO arc of the monocnc type and IWO 
the dicne type. In addition unknown vakpotriatcs, presumably belonging to the IVHD-type, wm detected in minor 
amounts. In relation to known vakpotriata the new substances can be described as I&eceactvaltrate, l- 
dehydr~alt~te, 1 la-accdidrovaltrate and f I~-~hom~idrovaltratc. The vakpotriate content of the leaves was 
more than four times greater than that of rhizomes, mostly due to the monocnc derivatives. 

I!WRODtJCnON 

In a continuation of our investigation on the distribution 
of vakpotriatcs [l-4] within the Vakrianaccan family, 
Phylloctis puft$nuro Rauh et Witkr from the Peruvian 
Andes was analyscd for its vakpotriate content. Child 
and Scitz [5] had previously detected the known dicne 
type vakpotriatcs valtratc and acevaltratc, the monocnc 
didrovaltrate and IVHD in this spccics. Additionally 
unknown vakpotriatcs of monocnc, dkne and hydrinc 
types were assumed to be present from their chromogenic 
bchaviour with bcnzidine HCl on TLC. Today more 
powerful separation tcchniqucs 6] are available. 
Furthermore it has been shown I! 71 that the main 
structural probkms within the classes of vakpotriata can 
be fully resolved by “C NMR. In this paper the isolation 
and structure el~idation of four new vakpotriatcs from 
the leaves of P. pulvinatu is described. In addition their 
distribution together with other known valcpotriates in 
leaves and rhizomes is rcportcd. 

REEULTS AND DlSCU.sslON 

Air dried leaves and roots of P. pulvinuro were extracted 
in dichloromethanc [8] and analyscd by TLC and HPLC. 
Preparative TLC folIowed by repeated analytical scale 
HPLC was performed until at least 15mg of each 
compound was obtained. Structural investigations were 
performed by “C chemical shift correlation with respect 
to the “C NMR data of known valtpotriates [6.7,9]. 
Since EIMS yielded no, or only very low abundancics of, 
molecular ions from this class of compounds, FDMS was 
used for M, determinations. 

If’ WC assume that a &OAc substitucnt within an 0-i-Val 
moiety would dcshicld the parent carbonyl resonances 
[7] of C(7kO-i-Val (I 72.5 ppm) and C( I)-O-i-Val 
(170.3 ppm) by the same increment it is reasonable to 
interchange the reported [7] chemical shift assignments 
for the carbonyl resonance within the C(7)-O-(B-OAcj-i- 
Vat moiety. With our given assignments (Table 1)one may 
conclude fhat a /l-OAc substituent within a 0-i-Val 
moiety dcshiclds the parent isovalcroyloxy carbonyl rcs- 
onanOc by an increment of 2.9 f 0. I ppm. 

FDMS supported these results. The molecular ions. 
representing the most abundant signals in the upper mass 
range (M * f 538, 478, 482 and 4% for compounds 14, 
rcspcctivcly). The substitucnts located at position I (a 
proved by “C NMR) gave rise to the respective acyl ions. 
Thcsc were the most abundant of the fragmentation ions 
[m/z 143 (300,), 83 (100). 85 (20) and 99 (12) for 14 
respectively]. 

A comparison of the i3C shifts of 1 and 2 (Fig. 1) with In addition to thcsc newly described diene and 
those reported for accvaltratc [7] confirms the dienc-type monocne compounds, two valepotriatcs were identified in 
structure and locates the acyloxy residue and the (/3-OAcb the leaves. Also four vakpotriates were dctcctcd in the 

i-Val 0 moiety at the primary allyiic Otntre C-l 1 and the 
secondary allylic centre at C-7 respectively. The acyloxy 
residue is characterized by two carbonyl chemical shifts, 
namely d 170.4 f 0.05 and 169.55 f 0.05. For structural 
assignments it is not nazssary to give an u~bi~ous 
assignment of the two carbonyl resonances within the (B- 
OAc)-i-Val 0 moiety. The same holds for the @-OAc)-i- 
Val 0 residue of 1 located at C-l [9]; thus 1 can bc 
described as I@azcvaltrate. Compound 2containcd an 
unsaturated acyloxy chain in position 1 [9]. It could be 
derived by elimination of water from an a- or @- 
hydroxylatcd isovakroyloxy chain present in other vakpo- 
triatcs [4. 61. Compounds 3 and 4 are monocnt type 
vakpotriatcs. With rcfcrcnce to [7] 3 is an I Ia-accdidro- 
valtrate and 4 its related I-homoderivative. i.e. an 11s 
acehomodidrovaltratc. 
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Fig I. Tbestructunxof~monoenoanddirnc-typcvakpo 
triates and tbcir “C NMR &mid shifb (CDCI,. TMS u int. 
stalKhrd). l-be pmiourly reported [7] c!KmiCd shirt 66sign- 
menIs for the urbonyl resonances withinthe 7-wj?-oAc)cvd 

oxktyh6vcbcmintcfchRnged. 

rhizomes Based on their chromogenic rtaction with 
DNPH reagent on TLC [lo] they belong to the IVHD 
type vakpottitcs. Their quantity, however. was too small 
(O.Ol4.oSO% calculated as IVHD) for isolation from the 
limited amount of plant material available. 

Regarding the quantitative distribution in leaves and 
rhizomea (Table I) it is interesting to note that the leaves 
had a much groata vakpotriate content than the rhizo- 
me. The quantity of monoene-type vakpotriatcs in lavcs 
exceeded the maximum of 5 Y0 reported for the rhizomes 
of YaleriM0 #tnurjMu R. et P. [5]. 

Vakpotriatu have so far only been reported for the 
family val c&naccae. Within the family the speks vary in 
their type and content of vakpotriatcs. Up to now there is 
insuBcicnt published data to be abk to discuss specks 
interrelationships on the basis of chemical evidence. 

EXPEm.WEMAL. 

Mawrid ad nwhods. P. pdcinato was cdkctai by B.T. in the 
Peruvian Andes. A herbarium specimen is deposital in the 
Mm de Hhtoria NationaJ del Peru. Lima The material was 
air-dried md cxtrxtcd according to ref. [S]. 

Isolation proadurcs are described in ref. [6]. “C NMR: see 
refs [7,ll]. FDMS: VG Analytical Miuomass 7035; soutcz 
potential + 4 kV, cathode potential - 7 kV. emitter heatinp cur- 
rent&18 mA. HPLCColumn: Lchrosphcr 100 CH-18/2 (5 qt) 
Merck (2500 x 4 mm i.d.). Operating conditionr lOmin 
linear gradient clution starting with 75 ‘4 pump B to 957;. Pump 
A MeOH-HlO (1:3)I pump B MeOH-Hz0 (9:lk Bow rate 
I mlimin. Dctation for dicnc vakpotriates: 254 nm, for 
monocnc valepotnata 208nm; internal standard: n- 
pentylbmzcne (Merck). The relative retention indices to ace- 
valtrate for the newly isolated compounds were as followwr 1.0.72; 
2. 0.85; 3, 0.88; 4. 1.4. 

AcInrowlcdgcnwnt~B.T. and A.P.d.A. thank the VW foundation 
for travci grants and tinancral support. H.B. and Sch. thank the 
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