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AhstrBct-The ethyl aoetatGsolublc portion of the hot-water extractives of the furrowed brown bark of 
northern black cottonwood (Popuius ttMucurpu) was fractionated by elution chromatography with water 
on a polyamide cohunn. Trichocarpin and salireposide were the major phenolic ghxosida found. Xn addition, 
a new &c&de, trlchoside, previously found but not identitied in the green bark of P. tridrouaprr, ~89 isolated 
in substantial quantity and identiCed by means of mass 
benzyloxy4methoxyphexlyl-@@ucosidc. 

-try and enzymatic hydrolysis as 3+&o- 

IN A recent study on the water extractives of the green bark of Popu1u.r rrichocarpa,2 we 
reported the isolation by polyamide chromatography of a new glucoside melting at 163-l 65”, 
giving a greenish black spot reminiscent of trichocarpin with sulfuric acid on a silica gel 
chromatoplate, and having an i.r. spectrum different from any known glucoside. At that time, 
the minute quantity obtained preciuded complete characterization, but hydrolysis with 
&glucosidase did demonstrate the presence of glucose as one of the hydrolysis products. 

More recently we have investigated the hot-water extractives of the brown furrowed bark 
from the same P. trichocurpa trees used in the earlier study. The ethyl acetate-soluble portion 
of these extractives was submitted to elution chromatography with water on a polyamide 
column. In addition to large amounts of trichocarpin (2-carbobenxyloxy4hydroxyphenyl- 
~-~~u~side) and salireposide, we isolated substantial amounts of the same 163-165” 
melting compound isolated in the earlier investigation. This new compound has been 
designated “trichoside”, and its structure has been established as 3-carbobenxyloxy-d 
methoxyphenyl-/3-D-glucoside (I). 

1ForpaperXVIofthisserks,seeI.A.Pwu.andS.F.D~, 
~T.K.ESresandI.A.P~~~,7iipiSO,318(1967). 
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The structure (I) was established in the following manner. Trichoside was acetylated with 
acetic anhydride and pyridine, and the resulting acetate (II) was subjected to analysis and 
mass spectrometry. The mass spectrum of II is remarkably similar to that of trichocarpin 
acetate (IIl)3 (see Fig. 1) suggesting a close relationship between them and that trichoside is 
also a derivative of a glucoside of the benzyl ether of gent&c acid. The principal difference 
between the two compounds is in the size of the molecular ion, that for trichoside acetate 
being 588 and that for trichocarpin acetate being 616. The difference of 28 corresponds to 

the difference between an acetyl and a methyl group (CH$D--CH~) and indicates that one 
of the hydroxyl groups of trichoside is me~ylated and, accordingly, cannot be acetylated. 
The presence of a methoxyl in I was confirmed by analysis. 

Both mass spectra (Fig. I) show an M-107 peak attributable to the loss of a benzyloxy 
(C6H5CH20) group. In addition, they both show a prominent peak at m/e 331 due to the 
familiar tetraacetylglucose oxonium ion (IV) reported originally by Biemann and co- 
workers4 for the primary fragmentation of glucose pentaacetate and found in our earlier 

3 I. A. PEARL and S. F. DARLING, Phytochem.. submitted for publication. 
4 K. BEMANN, D. C. DEJONGH and H. K. SCHNOES, J. Am. Chun. Sot. I, 1763 (1963). 
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studies to be present in the fragmentation pattern of the acetates of all glucosides without 
substitution in the glucose moiety.3 Since none of the glucose hydroxyls of trichoside is 
substituted, the free hydroxyl of the gentisic acid moiety must be methylated. This conclusion 

m/e 91 (V) m/e91 
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is co&rmed by the fact that trichocarpin is readily soluble in aqueous alkali and forms a 
colored derivative with diazotized p-nitroaniline whereas trichoside is insoluble in aqueous 
alkali and gives no color with the diazo reagent. 

Trichoside could not be the methyl ether of trichocarpin because hydrolysis with dilute 
hydrochloric acid yielded a substance which gave a bright blue spot on a paper chromato~ 
with diazotized pnitroaniline, whereas hydrolysis of the methyl ether of trichocarpin would 
yield 2-hydroxy-5-methoxyboic acid, a compound which gives a tan-colored spot with 
diazotized ~~~o~~ne~ The structure of trichoside was determined by hydrolysis with 
/3-glucosidase followed by sapo~~tion of the resulting benzyl ester of the methylated 
gentisic acid. Saponification yielded 5-hydroxy-2-methoxyboic acid, proving that 
trichoside is an isomer of the methyl ether of trichocarpin and has structure I. 

The major fra~en~tion pattern of ~choside tetraacetate (II) is pictured in Scheme I 
which accounts for the important peaks in the mass spectrum. The several minor peaks 
(Fig. 1) are associated with the fragmentation of the glucose acetate moiety and are discussed 
in au earlier paper.3 

The peak in the trichoside tetraacetate spectrum at m/e 258 corresponding with the 
3~rbo~~loxy4me~oxyphenol ion VII indicates that primary fragmentation also takes 
place to a lesser extent in accordance with Scheme II in a manner previously noted for the 
two nonacetylated glycosides, vimalin (l-0-~rne~oxy~nn~yl-~-~~uco~) and picein 
(I-O-~-a~tylphenyl-~-~~u~se). 3 The ion VII can also fragment further to yield ion V 
with m/e 91 and ion VI with m/e 151 noted in Scheme 1. lt is interesting to note that the 
spectrum in Fig. 1 for trichocarpin acetate also shows analogous peaks not discussed in the 
earlier communication.3 The peak at m/e 286 corresponds with the 3-carbobenzyloxy-C 
acetoxyphenol ion, and that at m/e 244 agrees with the latter ion less ketene (42). 
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EXPERIMENTAL5 
Fre~ruti@l of iwchuide 

The mam, furrowed, brown bark of the same Popuh fr&huaqm tree employed in the edier green-bark 
study2 was dried when received, reduced to dust in a Wiley mill, airdried, and stored in polyethylene bags: 
until used. A sample of air-dried bark dust conGain 1500 g of owm&y solids was cxtmc&d with hot water 
and concentrated un&r nduccd pnxsum using our modiiicd procedure. 6.7 The oonceatrated solution (1 1.) 

5 All m.p.s am uncorrected. Analyses were performed by Micro-Tech Laboratories, Sk&e, Illinois, I. 
spectra were detcrmked by Mr. Lowell Sell of The Institute of Papar chemistry Analytical Dqwtment, 
Mass spectra were dewmix& by Mor8an-S&atkr Corp., Montreal, Quebec, Canada. 

6 I. A. PEARL, S. F. DARLING, H. DEHMS, B. A. Lovmq D. A. Saxr, R. H. TURUZY and R. E. WERTR, 
Tnppi 44,475 (1961). 

7 I. A. ~RL and S. F. DARLINQ, Tappi SO, 324 (1967). 
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was extra&d for 12 hr with ethyl acetate in a nonagitated liquid-liquid extractor. Evaporation of the ethyl 
acetate under reduced pressure yklded 40 g of anlber-colored syrup. 

The entitu extract was dissolved in tetrahydroti absorbed on polyamide pow&r,* placed on a column 
(50 mm x 80 cm) of polyamide and developed with water, colkcting 2lO-rnl fractions. Eluate fractions were 
concentratedundcrrsducedp~to5mtandallowedtostand24hr, Ifcr@alsappeared,theywere 
filtered, washed, drkd, weighed, and identifkd. The composition of each fraction was monitored by thin- 
layer Murphy on silica gel plates, developed in 4:1 c~orofo~~~ol, sprayed with 50 per cent 
HzS04 and heated at 105”.9 

Salkin, salkyl alcohol, and pyrocatechol wete found in early fractions aloag with other ~~~~ 
materials in small quantity. Fractions 22-29 deposited 75 rng of colorless crystak which were recrystallizd 
fromdil.EtOHand~~toyield~oftricbosidecontainingfmolecultofwaterand~~at163-1650. 
Its i.r. spectrum was identical with that of the compound isolated earlier from the green bark ofP. trwiocorpa * 
and contained bands at 3@0, 348, 5.81, 6.21, 6.31, 668, 6.88, 795, 7.30, 7.67, 7.83, 8Q6, 8.30, 850, 9.35, 
9.57,9*80,10@, 1123,12~23,12~77,13~16,13~35,13~60, and 144Omicrons. (Found: C. 58.67,58*65; H, 5.90, 
5.90; CHsO, 7.30. Cs,H2P9.fH20 required: C, 58.74; H, 5.87; CH30, 7.23.) 

‘I)ichosi& Tetraacetate 
Trichoside (63 mg) was acetylated with 2 ml of acetic anhydride and 3 ml of pyridiie to give a colorless 

syrup, which m from EtOH as colorless glistening platelets of the tetroucetute, m.p. 116-l 18”. The 
i.r. spectmm contained bands at 2*%, 3*41,5+71,6*21,6*27,6+& 6*84,7+4,7*27,766,7g7,8G7,8-21.8-72, 
8.98, 930, 959, 10-00, 10-16, 10.43, lO+!O, 11+3, 11.21, 11.65, 1211, 12.74, 13.13, 1340, 14.31, and 15.03 
microns. (Found: C, 5924,59*24; H, 551,566; molwt. by mass spectrometry, 588. C&-&Or3 required: 
C, 59*15; H, 5.44; mob&., 588.) 

Enzymaric Hy&iysLr of Tl%sdtos~ andrsoiation of 5-H_oxy-2-m?~xy~o~ Acid 
A suspension of 51 mg of trichoside in 25 ml of OGi M sodium acetate solution brought to pH 5+0 with 

acetic acid was heated to etfect a ckar solution and allowed to cool to 40”. B_Glucosidase (25 mg) was dissolved 
in the clear solution which was then allowed to stand 1 hr at 40”. During this time, the solution became 
progressively turbid, and a curdy precipitate separated. The mixture was extracted twice with ether, and the 
ether was washed twice with bicarbonate and dried. The ether was roxnoved to leave 28 mg (93 per cent) of 
colorless syrup (bensyl5-hydroxy-2-methoxybenroate). The syrup was dissolved in 2 ml EtOH, treated 
with several drops of 4 per cent NaOH, and heated on the steam bath for 15 min. The reaction mixture was 
diluted with water, and the clear solution was distilled to remove ethanol. The resulting aqueous solution 
was acid&xl with dil. HCl and extracted with ether. Evaporation of the ether yielded 5-hydroxy-2-methoxy- 
benzoic acid, melting at 152-153’ and not depreming the m.p. when mixed with authentic material.** The 
i.r. spectra of natural and authentic 5-hydroxy--2methoxybenzok acid were identical and contained bands 
at 294, 3.45,4*95, 5.98, 6.15, 6.30, 668, 692, 697, 7.14,7-49, f-63, 776, 794, 820, 829, 8.65,9*27, 9.85, 
10-54, 11.05, 11.24, 12.20, 12~65,12*93,13*31, 14.77, and 15.03 microns. 

Is&t&r of Tridwaupin and Saiireposide 

Fractions 30-35 gave no crystals upon concentration and thin-layer &romatography indica&xl a mixture 
of components. Fractions 36+ upon concentration, yielded 45 mg of trichocarpin, mp. 135-136’. which 
was identified by mixed m.p. and identity of ix. spectra with authentic trichocarpin.i* Fractions 4160 gave 
crystalline precipitates upon concentration, but thin-layer chromatography indicated that the crystak were 
mixtures of tichocarpin and saiireposide, with gradually incmasing proportions of salirepceide. 

Mass Spectra 
Mass spectra were made on a doubk-focusing Hitachi RMU-6D instrument by direct intrcduction of the 

sample with a probe in the ionizing beam. 

Ix. spectra were obtained with a Perkin-Elmer model 21 recording spectrophotometer using a sodium 
chloride prism and potassium bromide pellets prepared by handgrinding with sampk before press& 
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s Polyamide Woelm, manufactured by M. Woelm, Eschwege, Germany. 
gI.A.tiandS.F.Dlwnra, A&. B&&m. Biophys. 192,33 (1963). 

10 Rindly supplied by Dr. V. Low&&e, Institut filr Riochemk, Harm-Mttnden, Germany. 
“1.A.PEWandC.R.w Toppl49.152 (1966). 


