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Abstract Dihydroconiferyl alcohol was identified by GC; MS as an endogenous constituent of developing xylem in
Pinus contoria ssp. latifolia. Its role in regulating wood formation in P. contorta is discussed.

INTRODUCTION ous DCA were not quantified, but GC peak areas of
extracted TMSi-DCA suggested levels similar to those of
TMSi-IAA-OMe in mid-summer [12].

Eluting from the GC as a small shoulder on the late side
of extract-purified TMSi-DCA was a substance, unident-
ified, that yielded the spectrum my/:z (rel. int.): 326 ([M]~
(100), 324 (59), 311 (28), 305 (37), 293 (17), 236 (25), 209

Exogenous 3-(3-methoxy-4-hydroxyphenyl)-propan-1-ol
(dihydroconiferyl aicohol, DCA) enhances gibberellin
promotion of lettuce hypocotyl elongation [1), auxin
promotion of cucumber hypocotyl elongation [2] and
auxin-induced cell expansion [3]. DCA acts synergisti-
cally with kinetin to promote soybean callus growth and is (28), 206 (63, 179 (18). The myz 326 base peak and

active in tobacco callus and radish leaf senescence lecular ion su ts this ¢ and is an isomer of
cytokinin bioassays [4]. DCA also promotes wilting of '3% A r ggests ompo

pine seedlings [5]. L .
Before its role as a growth regulator was known, it was :pglmulzns l(')f cxogenc:;:s DCA (100 ppm :"/ :.t) 'n
isolated and identified from bark of Pinus sylvestris [6], ‘"r’ ydrous "°l"‘ were ::;‘ o :’;‘g’e‘;"g'f ?P";‘;j surtaces
from maple syrup (xylem sap of Acer saccharum con- ° 15-cm-long, 1-year-old, disbu ~deloliated cutlings
centrated by extended boiling) [7), and in water pre- of P. contorta, using six cuttings per treatment. Cuttm@s
hydrolysates (175°) of pine wood [8]. Subsequently, were stood upright in tap water and maintained at 20 25

. p : : der 18 hr photoperiod for 3 weeks, renewing appli-
Higuchi et al. (9] reported two glucosides, viz. DCA y-0- Y7 .
ﬂ-g-glucopyrgnlsid':oand DCgA d—O-ﬂ-D-glucopyn:no- cations weckly. Subsequent microscopy of transverse
side, in air-dried leaves of Pinus contorta. As a plant sections showed both cambial cell division and differen-

. . . tiation of thick-walled earlywood tracheids to have oc-
growth regulatory molecule, DCA was first identified in X . - o
cotyledons of lettuce [1]. Investigations by Purse et al. curred in DCA-treated cuttings. Control cuttings that

. . . . reccived anhydrous lanolin exhibited no evidence for
E;g]n;lc;:;d o‘}";;g?:g:::ﬁa;‘:nz:z;;zs;f:‘ r{f;nt;:: gilher cell division or tracheid difTe(cnliation. T:l(;s exper-
promoted soybean callus growth, and GC/MS cvidence iment wa; d:ne wn:db_rat(;cahkcutungsdyarysl'm in l‘::;
was presented for DCA in a similarly bioactive fraction :u;lc; an :_ en stor ml rkness at 4° with leaves a
derived from maple syrup [4]. The first report that DCA is uds intact for 2 months. In two subgequcm expenments
; X . ; : that employed freshly collected, disbudded-defoliated,
in developing xylem is provided here together with branch A DCA had bservabl
bioassay findings that suggest DCA may have a regulatory ranch cuttings, cxogenous  1ad no observable
role in vascular development. promotory effect on either cambial activity or xylem

development. DCA has been found to inhibit [AA-
degrading enzymes [2] and in view of the high 1AA
concentrations in the cambial region [12], it could well be
that DCA antagonizes IAA degradation in the regulation

A purified, derivatized (TMSi) fraction from developing  of stem growth and development.

xylem analysed by EI GC/MS (24 ¢V) yielded m/z (rel. The presence of DCA glucosides in P. contorta leaves
int.y 326 [M]~ (96), 311 [M — CH,]" (30),236[M -90]* [9] could, but need not necessarily, be physiologically
(36),209 [M —117]* (40), 206 [M — 120]* (100), 179 [M related to DCA levels of developing xylem. Evidence for
— 147]* (30). The mass spectrum was in full agreement DCA glucosides in developing xylem was not sought in
with that of synthetic TMSi-DCA and with previous my investigations; however, coniferin, the glucoside of
reports [4, 11]. This result was readily confirmed using coniferyl alcohol, is well established to be present in the
tissues obtained from two additional trees in mid- cambial region [13] and absent from leaves [14] suggest-
summer. The similarity between these mass spectra and  ing that glucosylation of DCA could also occur in the
that of authentic TMSi-DCA indicates that DCA is stem. Moreover, it has been stated that glucosides do not
endogenous to developing xylem of P. contorta. Duetoa move in the phloem in appreciable amounts (Ziegler,
lack of suitable internal standard, tissue levels of endogen-  p. 217 in [15]).

RESULTS
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Collection of developing xylem. Specimens of Pinus contorta
var. latifolia (Engelm.) growing at the side previously described
(16] were felied in mid-summer. Developing xylem (7-year-old
main stem region of 20-year-old-trees) was collected as previously
described [12]), wrapped in aluminium foil and immediately
submerged in liquid N,. The frozen tissue was pulverized at
liquid N, temperatures in the laboratory in a hand-operated meat
grinder. The frozen powdered tissue was lyophilized and ca Sg
(dry wt) of tissue were used for each analysis.

Exiraction of DC A. Tissues were extracted with pre-chilled (4°)
802, McOH (15:1, vol.:dry wt} in darkness at 4° for 4 hr, filtered
(Whauman No. 1) under red. pres., and the residue re-extracted
and filtered twice more. The three combined extracts were
reduced to aq. in racuo (30°) by thin film rotary evaporation,
frozen, thawed and centrifuged (22 x 10° g) for 1 hr at 4°.

Purification procedures. The supernatant at pH 3.0 (1 NHQ))
was partitioned 3 x against an equal volume of Et,0. The
combined Et; O extracts were dried in N, and CH;N was added
in order to methylate the carboxyl groups of substances for
another investigation (Savidge, R. A., unpublished).

EtOH-soluble material was injected onto a steel column (150
x 10 mm id.) packed with ODS Hypersil (Shandon, Cheshire,
England). Reversed phase HPLC was done with two
Constametric 111 pumps (Laboratory Data Control (LDC),
Riviera Beach, FL) controlled by a Gradient Master (LDC). A
5-100% methanol gradient (water buffered at pH 7.0 with
tnicthylammonium hydrogen carbonate) was eluted at
S mimin "', monitoring the eluate with a Spectromonitor 111 UV
detector (LDC) at 282 nm. The fraction eluting between 4143 9,
MeOH, corresponding to authentic DCA, was collected and
reduced to dryness at 30° in vacwo by rotary evaporation.

Derivatization and analysis by GC/MS. The residue in BSA was
derivatized at 60° for 1 hr prior to injecting onto a 0.4 x 150 cm
glass column (3¢, OV-1 on Gas Chrom Q) with He flowing at
35ml min ', temp. programming from 170-300° at 8° min~'.
The jet separator was sct at 260°, the Kratos MS 30 ion source at
180°. Scanning was done at 3 secdec ™! at a resolution of 1000
over m/z 28-600, using DS-50S sofiware.
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