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Abstract-A new bitter phcnylpropanoid glucosidc, 2-(4-hydroxyphenyl)-cthyl-(6-O-caBeoyl~/t-~glucopyranosidc. 
and a new bjtta tannin-related compound, 3.4.5trimethoxybcnzoyl-/?-bghrcopyranosidc, have been isolated together 
with known compounds, 2-(3.4dihydroxyphenyl)-ethyl-(6-Ocaffcoyl)-/?-~glucopyranosidc. 2-(3.4-dihydroxyphenyi~ 
ethyl-/?-Bglucopyranoside and 6O-caffeoyl-c%glucopyranosc, from the bark of Prunw groyrarm. The structures 01 
these compounds have betn established on the basis of spectroscopic studies and chemical evidence. 

IWRODUCTION 

Prunes gt~p.uau Maxim. is endemic to Japan and common 
in the low mountain area. The bark of this plant tastes 
bitter. In this paper, WC describe the isolation and 
structural elucidation of the bitter substances. 

RESULTS ASD DISCUSSION 

From the methanol extract of the bark of P. gruyanu, 
five phcnolic glucosida were isolated as amorphous 
powders. 

Compound 1 analyscd for Cz,H1bO,o [secondary ion 
mass spcctrometry (SIMS), m/t463 [M+H]‘]. The 
‘H NMR spectrum of 1 showed the existence of a rruns- 
okfm system, aromatic protons of ABC and AA’BB’ 
systems, sugar protons and the two methykne groups 
typical of phcnethyl alcohol. The ckctron-impact mass 
spectrum of 1 showed peaks at m/r 163, a characteristic 
fragment ion peak due to caffeic acid, and at m/z 121, due 
to a phydroxyphenethyl moiety. Acid hydrolysis of I in 
rcfluxmg aqueous 2 M hydrochloric acid-methanol (1: I) 
y~eldcd @glucose and caffek acid. Alkaline hydrolysis of I 
with sodium methoxide gave methyl caffeatc and an 
amorphous powder which was identical to 2-(4- 
hydroxyphcnyl)-cthyI-/3-D-glucopyranoside (la) from 
‘H NMR and “C NMR spectral data (see Tabk I and 
Experimental). Comparison of the “C NMR spectrum of 
la with that of 1 rcvcakd that the signals assignable to C-5 
and C-6 of the glucose moiety were shifted by - 2.7 and 
+ 1.9 ppm by deacylation. respectively. Consequently, the 
caffeoyl group was located at C-6 in the glucose moiety 
[I]. Thus, the structure of 1 was established as 2-(4- 
hydroxyphenyl)-cthyl-(6-Ocaffeoyl)-/I-~glucopyrano- 
side. 

Compound 2. C2 )HJ60,, (SIMS m/z 479 [M + H] * ), 
has spectral data similar to those of 1. The ‘HNMR 
spectrum indicated the presence of caffcoyl, pheruthyl 
alcohol and sugar moieties. Acid hydrolysis of 2 yielded 
t>glucose and caffeic acid. Alkaline mcthanolysis of 2 with 
sodium methoxidc gave methyl catGate and 2-(3,4- 
dihydroxyphcnyl)-cthyl+uglucopyranoside (2a). The 
“C h’.MR spectrum of 2 showed that the caRcoy moiety 

was located at glucose C-6, as in the case of 1. That data 
indicate that the structure of 2 is 2-(3+dihydroxypbenyl)- 
~hyl-(bOcaffaoyl)-B-~glucopynn~ide [2]. 
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dd, J = 11.9.6.0 HG H-&J); phenethyl alcohol motety: 66.67 (IH. 

d.J - 2.0&H-2’),6.63(1H.d.I - 8.0Hz.H-5’).6.53(lH.dd. 

J 7 8.0.2.0 Hr. H-6’L 2.78 (2H. r-like, H-7’). 3.W (IH. m, H-8-a). 

3.71 (IH. m. H-8-b). 

Al&a/uu makmdydr o/ 2 wirh NaoMc. compMd 2 (I 14 me) 

waslRalaiinlhcsiunc nmlmras I logiwmethylcalTcaleand2- 

(3.-ydroxypheaYlwYl+tio 04 
(23 mg). 2a. Amorphous powder; IR Y% cm ‘: 3400. 1610. 

1530 ‘HNMR (CD,OD): glucose moiety: 64.28 (IH. d. I 

= 7 II Hz H-l). 3.2+3.32 (2H. overlapping H-2, H-3). 3 I8 (IH, 
dd. J = 8.9. 7 9 Hz. H-4). 3.86 (IH. dd. .I - 11.9. 2.0 HI. HQ); 

phenethyl alcohol motcry: 66.69 (IH. d. J - 2.0 Hz, H-2-A 6.67 

(IH. d, J = 8.0Hz H-S’). 6.55 (IH. dd. J = 8.0. 2OHt Hd’). 
2.78 (2H. r-hke. H-7’). 4.02 (IH. m. H-8-a). 3.65 3.72 (3H. 

ovalappmp H-S. H-6b and H-8-b). 

Acer~Ior~on 4 2. Compound 2 (I8 mg) was acetylatal m the 
same mIIMcT as I IO give lhe hep~aaaIrlc (tb) (27 mg), amorph- 

ous powder; IR Y~:‘B an ‘: 1760. 1715. 164.0. 1510; ‘H N.MR 

(CDCI,): calTeoyl mo~rcy: 67.38 (IH. d. J = 2.0 HG H-2’), 7.23 

(1H.d.I = 8.3 Hz.H-S’A7.41 (1H.dd.J = 8.3.2.0 Hz-H-6’),7.64 

(IH. d. J - 16.0Hz. H-7’). 641 (IH. d. J = l6.0H~ H-8’), 

glucose mo~cy: 64.50 (IH. d. I - 8.0 Hz H-l). 5.01 (IH, dd. J 

-9.5.8.0H~H-2).5.~(lH.dd.I-9.5,9.SHtH-3~S.Il(IH. 
dd, J = 9.5. 9.5 Hr H-4). 3.76 (IH. m H-5). 4.33 (2H. m. H-6). 

phencthyl alcohol molcty: 67.06 (2H. br s. H-S’. H-6’). 7.03 (IH, 

brs.H-2’).2.88(1H.m,H-7’).4.13(1H,m,H-8’a).3.6n(1H.mH- 

8-b); acetoxyl groups: 62.31. 2.30. 2.26, 2.26, 2.03. 2.00 and 1.93 
(each 3H. s. 7 x OAc) 

Acid hydrolysis 01 I ad 2. Compounds I (20 mg)and 2 (2 I mg) 

were each rdluxed m aq 2 M HCI MeOH (I : I: 2 ml) at 90’ for 

2 hr IO afford caffer acd and ugluccnc. Both compounds were 

identified by ‘TLC comparison wlrh authentic samples. Caffeic 

ad R,O.84, upper layer of MeCOEr EtOAc HCOJ.. 

H,O GM, (4:3.1:1:2). r&lucosc: R,O.b. n- 
BuOH-HOAc-HJO (4.1:2). 

Compound 3. Amorphous pak yellow powder (670 mg). [z]; 

-23.8’ (MeOH: c 1.00). All spectral data were identical wlrh 

those of 21. 
Compound 4. Amorphous pak orange powder (I.3 g). [a]:,’ 

+ 26.8’ (MeOH; cO.74k IR vzcm ‘: 3420. 1690. 1630. 1605. 

1525; ‘H NMR (CDJODl caffeoyl moiety: 67.04 (d. J = I.9 Hz. 

H-2’). 6.63 (d. J - 8.2 Hz. H-S’), 6.94 (dd, J = 8.2, I9 Hz. H-6’). 

7 56 (d. J - 15.9 Hz H-7’). 6.27(6. J = 15.9 Hz, H-8’); glucose 

moiety: 65.13 (d. J = 3.7 HZ, H-lx), 4 53 (d. J - 7.8 Hr H-IgA 
3.18 4.50 (sugar protons); “C NMR (CDJOD): alTeoyl morety: 

6127.8 (C-l’), I IS.0 and 115.1 (C-2’). 14g.7 (C-3k 146.9 (C-4’). 

116.6 (C-S’), 123.0 (C-6’). 147.2 and 147.1 (C-7’), 115.2 (C-8’). 

169.3 and 169.2 (C-Q); glucose moiety: 694.0 (C-11). 73.9 (C-23). 

74.9 (c-h). 71.9 (C-b). 70.3(c-5aA 64.8 (C-6&, 98.3 (C-IflA 76.4 

(C-28). 77.9 (C-3/Q 71.6 Cc+), 74.9 (C-Sj?,. 65.0 (C-6/3). 

Alkaluw mrrholys~s oj4 wirh NaOMe. Compound 4 (50 mgJ 

was treated m the same manner as I IO give wghscose and methyl 

cdea~c. Thesupr wasdc~a.~cd by TLC (n-BuOH-HOAc HJO, 
4:1:2). 

Compound 5. Amoq~ha~~ pak yellow powder (390 mg) [x]c 

- 13.1. (MeOH, c 1.03); IR rzan ‘: 3420. 1730. 1590. 1510, 

‘H NMR (MelCOd,~ 67.38 (2H. s. H-2’. H-6’). 5.72 (IH. d. J 

- 7.8 Hz. H-I ), 3.47 3.75 (6H. sugar prolons). 3.90 (6H. s. OMe- 
3’.and -5’). 3.81 (3H. s. OMc4’k “CNMR (M&O-d,): 6W.I 

(C-1). 73.8 (C-2). 78.5 (C-3). 71.2 (CA). 77.9 (C-5),62.5 (C-6). 125.5 

(C-l’). 108.3 (C-2’. C-6’). 154.2 (C-3’. C-S’). 144.0 (C-4’). 165.2 (C- 

7’). 56.7 (2 x OCHk O(_‘H,-3’. -5’). 60.7 (OCH,-4’). 

Alk~/~ru tnduamlysrs oj5 wh NaOMc. Compound 5 (99 mg) 
was rrea~al In the same manner as I IO give methyl 3.4.5- 

tnmerhoxyberuoatc (k) (41 mg). IR u~~‘~cm ‘. 1715. 1595. 

151&.‘HNMR(CDCl’):67M(2H.s,H-2’.H-6’).3.91 (12H.s.4 

x OMe). 

Acknowlcdytmcnrs We are grateful IO Mr. H~romasa Izuml of 

the botanml garden of thu college for the supply of Prunus 

groyonu. We also thank the stalfof the Analyucal Center of this 

college for measurement of IIK mass spazlra. 

PEPERCSCU 

I Yoshirnoto. K.. Itatani. Y. and Tsuda, Y. (1980) Glum. Ph. 
Bull. 28, M65. 

2 Marsumoto. M , Koga, S.. Shoyama. Y. and Nlshloka. I (1986) 
Absrrocr Papers of rk 106rh Annual hferring of rk 
Phammcenurical Sacbry oj Japan, p. 238. 

3. Usui. T.. Yamaoka. N.. Mats&. K.. Tsujlmura, K., Sugyarna, 

H. and Seto, S. (1973) 1. Chtm. Sac. Prrkm Trans. 1. 2425. 
4. M~yasc. T.. Koizumi, A.. Ueno. A.. Noro. T.. Kuroyanagi. M.. 

Fukushima. S.. Akiyama. Y. and Takemo~o. T. (1982) Ch. 

Ph. 8ull. 30. 2732. 

5. Imakura. Y., Kobayashl. S and Muna. A. (1985) 

Phyruchmswy 24. 139. 
6. Kobayasht. H.. Karasawa, H.. M~yase. T. and Fukushlma. S. 

(1984) C/rem. Phamx Bull. 32, 3009. 

7. Kobayashi. H. Karasawa H.. M~yase. T. and Fukushuna. S. 

(1984) Chm. Phunn. Bull. 32. 3880. 

8. Endo. K.. Takahashl, K.. Abe. T. and HJkmo. H. (1981) 

Hererm)rlcs 16. 1311. 

9. Endo. K. and Hikmo. H. (1982) Htrtrocycles 19. 2033. 


