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Abstract—The EtOH extract of air-dried stems of Abies pindrow yielded okanin, okanin 4’-0-f-D-glucopyranoside,
butein 4'-0-f-D-glucopyranoside, 8,3'4'-trihydroxyflavanone-7-0-8-bD-glucopyranoside and a new chalcone glycoside,
2',3'.4":3 4-pentahydroxy-chalcone 4'-(L-arabinofuranosyl-a-1-—4-D-glucopyranoside-f).

INTRODUCTION

Abies pindrow is a tall evergreen tree with a dense conical
crown of dark green foliage. Several species of Abies are
regarded as carminative, expectorant, stomachic, toxicand
astringent [1]. Since no work seems to have been
previously done on the chemical constituents of
A. pindrow, we have, therefore, examined the stem of this
plant and its constituents are reported in the present paper.

RESULTS AND DISCUSSION

From the EtOH extract of the stem six compounds A to
F were isolated. Compound A, a chalcone, has been
characterized as okanin by spectral studies, derivative
formation, mmp and co-PPC with an authentic sample [2,
31. Chalcone B could not be studied due to lack of material.
Compounds C, D and E were characterized as okanin-4'-
O-B-D-glucopyranoside, butein-4'-0-f-D-glucopyrano-
side and 83'4'-trihydroxy-flavanone-7-0-f-D-gluco-
pyranoside, respectively, by comparison of spectral data,
mmp and co-PPC with authentic samples [4-7].

Compound F.C, (H,,0, 5, gavecharacteristic tests fora

chalcone-glycoside [8,9]. On acid hydrolysis it yielded an
aglycone, which was identical to compound A in all
respects. The sugar portion on co-chromatographic
examination revealed the presence of D-glucose and L-
arabinose (BuOH-HOAc-H,0, 4:1:5, R, 0.18 and 0.21
respectively). Quantitative hydrolysis off the glycoside
indicated the aglycone content was ca 49%. Quantitative
estimation [10] of the sugars present in the hydrolysate
revealed that both sugars were present in equimolecular
proportions. On partial hydrolysis [11] with 0.02N
H,SO, for 7 days at room temperature, it yielded a
glycosidic compound which was purified by column
chromatography over Si gel using EtOAc as eluant. It was
identical with compound C in all respects. The hydrolysate
revealed the presence of L-arabinose only, indicating that it
was the terminal sugar of compound F. Permethylation
[12] of F, followed by hydrolysis showed the presence of
2:3:6-tri-O-methyl-D-glucose and 2:3:5-tri-O-methyl-L-
arabinose (BuOH-HOAc-H,0, 4:1:5, R; 0.83 and 0.95,
respectively) [13]. This observation suggested that
arabinose was present as the furanoside and that it was
attached by C-1 to C-4 of the glucose moiety. The above
fact was also confirmed by periodate oxidation [14]. Fon
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enzymatic hydrolysis with diastase yielded L-arabinose
only, indicating that L-arabinose is joined to glucose by an
z-linkage: this was further supported by the fact that L-
arabinose could not be detected by PPC after hydrolysing
Fwithemulsin [15,16]. As glucose is attached through a fi-
linkage in C, which is also the partially hydrolysed product
of F., the exact configuration of the sugar linkages in F was
p-glucose-f§ and L-arabinose-z. Hence compound F is
2/.37.4": 3.4-pentahydroxy-chalcone-4’-(L-arabino-
furanosyl-z-1-—4-D-glucopyranoside-ff) and may be
represented by structure 1.

EXPERIMENTAL

The plant was identified by the Botanical Survey of India.
Allahabad.

Extractionand isolation. The air-dried, defatted, powdered stem
of A. pindrow (Royal)Spach (4 kg)wasexhaustively extracted with
EtOH. The EtOH extract (81.) was concd in racuo to a thick
viscous mass and poured into an excess of H,O. The coloured ppt.
obtained was successively washed with petrol, C H, and CHCl;
and finally with EtOAc. The EtOAc extract was concd and
chromatographed over a column of Si gel. Eluates using EtOAc
satd with H,O yielded two chalcones, A and B. A (750 mg), mp
231-233% R, 0.56 (PC. BuOH-HOAc-H,0. 4:1:5). (Found: C.
62.8; H, 419. M* 288 (MS). C,sH,0, requires: C, 62.50; H,
4.16°%). UV ZEOH nm: 260, 330, 382; AEOH*+Ah nm: 271, 420:
JEIOH + NaOFt yyy : 4477 JEIOH +NwOAc+HaBOs 1 41 1, PentaMe deriva-
tive, C,oH,20¢, mp 94°, B (12 mg), mp 202° could not be studied.
The H,O sol. fraction (after separating the ppt.) was concd and
chromatographed over a column of magnesol. Elution with
EtOAc satd with H,O yielded 4 fractions. All four on further
column chromatography over magnesol, using EtOAc as eluant.
yielded compounds C to F. C (250 mg}, mp 130-132°. (Found: C,
55.82: H.4.81.C,,H,,0,, requires: C,56.0: H,4.88° ). UV ;EOH
nm: 259, 326, 385; JHOR AL oy s 276329, 428 4HOH - NOM gy
465; ALOHAHBOwNaOAC e 415 D (360 mg), mp 190-192°,
(Found: C, 57.84; H, 5.12. C,;H,,0,, requires: C, 58.06; H,
5.06°,). UV AE98 nm:265,305,385; 250M* 41Ch nm 1 275,317,430
JEIOH+NaOF g » 450 ; AEIQH +NaOAc*HiBOs nmy - 415, E (420 mg), mp
238-240° (Found:C,55.78;H,4.82.C, H;,0,, requires: C,56.0:
H.4.88°,). UV 252" nm: 280, 320. Aglycone of E, CsH,,0,. mp
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126-127°. tetraMe derivative. C,oH,,0, mp 143-144° F
(380 mg), mp 186 188, (Found: C. 53.66: H. 5.12. C, H;,0,
requires: C. 53.60: H, 5.15%). UV A0 nm: 264, 324, 388,
Aglycone C, . H,,0, mp232-2337: UV 211 nm: 260. 330. 382,

Quantitative estimation of sugars in hydrolysate of F. The
ratio of sugars was determined colorimetrically (107 in a
Klett-Summerson photo-electric colorimeter using a blue filter
(420 nm) with the help of standard curves of authenticsugars. Ten

glucose and L-arabinose were applied on Whatman No. 1 filter
paper {30 x 55 cm. spotdistance S em). The chromatograms were
developed descending with BuOH -HOAc-H,O(4:1:5)for 24 hr.
dried in air, sprayed with aniline hydrogen phthalate and dried at
110° for 15min. The coloured spots were cut out in equal
rectangles cluted by immersion in 50°, HOAc (10 ml each) and
the colour intensity ofeach cluate measured. The hydrolysate of
was neutralized with BaCO,, filtered and coned to a syrup (1 ml).
0.2 ml of this syrup was dissolved in 2ml of H,O and aliquots
applied to Whatman No. 1 filter paper. The chromatograms were
developed. sprayed. dried and the coloured spots were cut out in
equal rectangles, eluted separately and assayed as described
above.

Partial hydrolysis of F. F (120mg} was treated with 0.02N
H,SO, and the reaction mixture kept at room temp. for 7 days. It
was then extracted with EtOAc¢. The EtOAc extract after conen
was chromatographed over a column of Sigel. Elution with
EtOAc yielded a compound (75 mg), mp 131-132° (Found: C,
55.92: H. 4.84. C,,H,,0,, requires: C. 56.0: H. 4.88%). It was
identical to compound C.

Permethylationof Fand hydrolysisof permethylated derivative. F
(50 mgjwas treated with Mel (1.5 mlyand Ag. O in DMF (3ml)for
48 hr at room temp. The mixture was filtered and the residue
washed with a little DMF. The filtrate was evapd to dryness and
the residue taken up in EtOH (20 ml). The syrup obtained after
removal of FtOH was hvdrolysed with Kiliani's mixture
(HOAc-HCI-H,0. 7:3:10) and the product worked up in the
usual way. The hydrolysate on PC examination revealed the
presence of 2:3:6-tri-O-methyl-p-glucose and  2:3:5-tri-0O-
methyl-L-arabinose (BuOH--EtOH-H,0. 5:1:4. R, 0.83 and
0.95, respctively).

Periodute oxidation of F.F (40 mg)was dissolved in 15ml EtOH
and 1Sml 0.15M Nu metaperiodate soln was added. The
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oxidation was allowed to take place at room temp. for 60hr.
Aliquots (5ml) were withdrawn in duplicate from the reaction
mixture at different times and analysed for periodate and formic
acid.
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2,3-trans-flavan-3 4-cis-diol ;
2,3-trans-3 4-cis-flavan.

Recent investigations [1-3] of the root bark of
Neorautanenia amboensis Schinz revealed the presence of
an exceptionally complex mixture of over 50 flavonoid
compounds {mainly isoflavonoids), including rotenoids,
pterocarpans, a pterocarpan-6a-ol, a pterocarpene, an
isoflavan-4-ol, isoflavanones, isoflavones, a 3-phenyl-
coumarin, benzofurans and coumarins. We now report
that examination of the methanol-soluble extractives
resulted in the isolation and characterization of the
leucofisetinidin 1,  (+)-7,3'.4'-trihydroxy-2,3-trans-
flavan-3,4-cis-diol, and two new natural products*, (+)-
7,3 4 -trimethoxy-2,3-trans-flavan-3,4-cis-diol 2 and (+ )-
3,4,7,3 4’ -pentamethoxy-2,3-trans-3,4-cis-flavan 3, with
identical absolute configurations.

* Satisfactory analytical, spectroscopic and mass spectrometric
data have been obtained.
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(+)-7,3 4'-trimethoxy-2,3-trans-flavan-3,4-cis-diol ;

(+)-3,4,7,3 4" -pentamethoxy-

These new products represent different degrees of
methylation of leucofisetinidin 1 with the unprecedented
phenomenon in 3 where the equivalent of the 3,4-diol
function is fully methylated. The isolation of 1-3 also
represents the first observation of flavonoids associated
with the predominant isoflavonoids in the Neorautanenia
family; their origins being speculatively attributed to a
common intermediate along the biogenetic pathway.
This, together with the high degree of methylation of
isoflavonoids present in the same source, probably
explains the occurrence of flavans 2 and 3.

Initial separation of components in the methanol extract
was achieved through countercurrent distribution
H,O-butan-2-ol-n-hexane, 5:4.5:0.5 followed by
chromatography on Si gel (CqHg—n-hexane-EtOAc, in
1:1:0.1). Final separations were done by preparative TLC
and crystallization.



