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PHENOLICS FROM LARIX NEEDLES 1V,
CONSTITUENTS OF L. LARICINA

G.J. NIEMANN

Botanisch Laboratorium, Utrecht

SUMMARY

Four phenolics were positively identified in Larix needles as vitexin, syringetin-3-glucoside,
p-hydroxybenzaldehyde, and vanillin. A fifth compound was tentatively identified as a 3’
substituted myricetin-3-glucoside.

1. INTRODUCTION

In previous papers the isolation was reported of the glucosides of p-hydroxy-
benzoic-, vanillic- and p-coumaric-acid (NIEMANN 1969) and of the flavonoids
kaempferol-3-glucoside, isorhamnetin-3-glucoside, xylosylvitexin and gluco-
sylxylosylvitexin (NIEMANN & Bekooy 1971) from needles of Larix laricina.
Recently, the hydroxy-acid glucosides have also been found in needles of
L. sibirica (MEDVEDEVA et al. 1971). Kaempferol-3-glucoside has been isolated
from needles of L. kaempferi Sargent (TAKAHASHI ef al. 1960) and from needles
of L. sibirica (MEDVEDEVA et al. 1972).

Continuation of the investigation of needles of L. laricina led to the isolation
of some flavonoids and aldehydes as reported here.

2. MATERIAL AND METHODS

Needles of L.laricina (Du Roi) K. Koch were collected at the Arboretum,
University of Wisconsin, Madison, September 1968, and at the Gimborn
Arboretum, State University Utrecht, September 1969.

Freeze-dried needles were extracted with ethanol. The extract was drled
and separated by polyamide column chromatography or by NaHCO, - BuOH
partition, next by silica column chromatography. The compounds were further
purified by banding on silica TLC and/or paper. Extraction procedures have
been described more extensively elsewhere (NIEMANN 1971).

3. RESULTS AND DISCUSSION

Two aldehydes were isolated from the 109, ethanol fraction of a polyamide
column and identified by colour reactions, UV spectral data and cochromato-
graphy with the authentic compounds (three solvents, thin layer and paper)
as p-hydroxybenzaldehyde and vanillin.

Of the three flavonoids isolated only two were positively identified as vitexin
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and syringetin-3-glucoside. The quantity of the third compound, code number
N 25C, was not sufficient for a complete elucidation of its structure. The
chromatographic and UV spectral data of the flavonoids are summarized in
tables 1 and 2 respectively. Because of its similarity to syringetin-3-glucoside,
data about the previously isolated isorhamnetin-3-glucoside (NIEMANN &
Bekooy 1971) are included as well. The two compounds separated well on
paper with tert.butanol/acetic acid/water (3:1:1) (TBA) or on polyamide
thin layer with water/ethanol/methylethylketone/acetylacetone (55:20:20:5)
(WEMA) (solvent from Tissur & EGGER 1972), but not with the other solvents
listed in rable 1.

The identification of vitexin was based on comparison with the authentic
compound. Syringetin-3-glucoside was identified by its spectral and chromato-
graphic properties and by the products of acid hydrolysis. Acid hydrolysis
yielded only one sugar, identified as glucose, and an aglycone resembling
isorhamnetin except in its R, value in phenol. The latter already pointed to
syringetin (HARBORNE 1967). More decisive evidence, however, was obtained
from the fact that the aglycone on hydrolysis partly degraded with syringic
acid as one of the products. The position of the sugar in the molecule was
determined from the spectral shifts before and after hydrolysis.

Acid hydrolysis of flavonoid N 25C produced glucose and an aglycone with
an ortho-dihydroxyl configuration in the B ring (borate shift). Pyridine/HBr

Table 1. Larix flavonoids, chromatographic results

R¢ (x 100)
Paper Polyamide
WEMA

Compound BeAW! TBA BuAW BuEtW 15HAc Phenol Forestal H,O
Larix vitexin 31 59 44 27 63 80 7 42
vitexin? 30 58 25 64 82 7
Isorhamnetin-3-

glucoside 50 58 77 52 43 76 86 19 45
Syringetin-3-

glucoside 50 52 67 53 42 83 85 16 48
Syringetin 63 73 4 76 51
Isorhamnetin® 60 73 4 69 50
N 25C 35 59 45 31 56 84 10 4
N 25C - Acid :

hydrolysate 27 57 4 37 40
Myricetin 14 50 4 11 28
Quercetin 29 69 5 32 43

! BeAW = benzene/acetic acid/water (125:72:3), TBA = tert. butanol/acetic acid/water
(3:1:1), BuAW = butanol-1/279%;, acetic acid (1:1), BuEtW = butanol-1/ethanol/water
(4:1:2,2), 15 HAc = 159% acetic acid, WEMA = water/ethanol/methylethylketone/acetyl-
acetone (55:20:20:5).

2 From the collection of Dr. M. K. Seikel.

3 Obtained by courtesy of Dr. T. Mabry.
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degradation gave myricetin. One of the degradation products on acid hydrolysis
had properties of an ortho-dihydroxy benzoic acid similar to, but not identical
with, protocatechuic acid. Thus, a 3’ substituted myricetin glucoside seems
indicated. The spectra indicate a 3 position for the sugar. The most likely
substituent at the 3'-position is a methyl group making N 25C identical with
3'-methylmyricetin-3-glucoside, but this still is to be proved.
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