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Abstract-Seven aromatic compounds have been obtained from the dried bark of Cznnamomum cassza 
O+Dglucopyranoszde, 3,4,5-trzmethoxyphenol /I-Dapzofuranosyl-(1 

lyonzreszno13a- 
+ 6)+Dglucopyranoszde, ( f )-syrzngaresmol, 

two epzcatechzn derzvatlves and two cmnamzc aldehyde cychc glycerol 1,3-acetals 

INTRODUCTION 

We have recently obtamed a series of dlterpenes [l-8] 
from the fraction exhlbztmg antz-allergzc activity of the 
water extractzve of Cznnamomz Cortex (the dned bark of 
Cznnamomum cassza Blume) In connection wzth our study 
of the above active fraction, seven aroma& compounds 
l-7 have been further isolated This paper deals with their 
structural determmatzon by chemical and spectral means 

RESULTS AND DISCUSSION 

Compound 1, an amorphous powder, [a]D+ 22 4”, 
showed absorptlons due to the 
(34OOcm- l 

hydroxyl 
, strong) and aromatic rmg (1570 cm- ‘) In the 

‘%NMR spectrum (Table 1), together with the carbon 
signals ascnbable to the glucopyranosyl residue and four 
aromatic methoxyl groups, those due to 18 carbons were 
observed, among which 12 are ascnbable to two sub- 
stituted benzene rings and two to the carbmol carbons 
The above evidence was remznzscent of a hgnan monoglu- 
copyranoslde for 1 Compound 1 yielded, on enzyrmc 
hydrolysis wzth hesperldmase or acid hydrolysa, an 
aglycone (lb), mp 185-187”, [a]D+ 58 O”, along with D 
glucose Its aglycone was zdentfied wzth the 4_aryltetralm- 
type lzgnan denvatzve, lyomresmol [P-16], by analyses of 
the 13CNMR, ‘HNMR and mass spectra of zts acetate 
(lc) and direct comparzson (mp, IR, TLC) with an 
authentic specimen Therefore, 1 1s a lyomresmol mono- 
glucoside In order to decide the location of the glucosyl 
linkage to the aglycone (lb), a comparzson of the 
13C NMR spectra of 1 and lb was undertaken In referrmg 
to the assignment (in DMSO-d,) [17] of lyomslde 
(lyonzresmol 3a-O+Dxylopyranoszde) [9-l 1, 161 by 
Vecchzettz, we reasszgned 1 and lb as hsted in Table 1 using 
pyrzdzne-d, as solvent The glycoszdatzon shifts [l&19] at 

*Part 8 m the senes “Studies on the Constituents of Cmnamonu 
Cortex” For Part 7 see Nohara, T , Kaslnwada, Y , Tomlmatsu, 
T and Nishloka, I (1982) Phytochemrstry 21, 2130 

tTo whom correspondence should be addressed 

C-3a were observed as + 7 3 ppm suggestmg that the 
glucopyranosyl residue combined to the hydroxyl at C-3a 
As regards the configuratzon of zts glucosyl linkage, zt was 

HO OH OH 

3 

4 R=H, Me 

5 R=:CH, 

6 R=H, R’=OH 

7 R=OH, R’=H 
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Table 1 13C NMR data of 1 and la-lc 

1 la lb lc 

1 32 4 (t) 334 
2 38 8 (d) 357 
2a 65 5 (t) 66 3 
3 45 8 (d) 448 

3a 71 4 (t) 700 
4 42 2 (d) 416 
5 147 6 (s) 1510 
6 138 5 (s) 131 8 
7 147 5 (s) 1516 
8 107 3 (d) 1070 
9 129 3 (s) 135 5 
10 126 2 (s) 1240 
1’ 138 9 (s) 1448 
2 107 1 (d) 1050 
3’ 148 6 (s) 1520 
4 135 1 (s) 1357 
5’ 148 6 (s) 1520 
6 107 1 (d) 1050 

Glc-1” 104 5 (d) 1013 
2” 74 8 (d) 713 
3” 78 1 (d) 72 9 
4” 714 (d) 68 5 
5” 78 1 (d) 720 
6” 62 5 (t) 620 

OMe-5 59 6 (4) 603 
OMe-7 56 1 (4) 56 1 
OMe-3’ 56 5 (4) 563 
OMe-5’ 56 5 (4) 563 

33 8 33 5 
416 354 
664 66 2 
494 443 
64 1 63 2 
42 2 45 8 

148 2 1506 
1394 131 8 
147 9 151 6 
1073 1065 
1295 1349 
1266 1240 
1389 1446 
1073 1048 
1489 151 6 
135 8 128 3 
148 9 1516 
107 3 1048 

- 

594 599 
56 1 560 
564 56 1 
564 56 1 

Solvents 1 and lb, pyrldlne-d,, la and lc, CDCI, 

supposed to be b on the basis of the .I value (d, J = 7 Hz at 
S 4 47) of the anomerlc proton m the ‘H NMR spectrum 
of the acetate of 1 (la) Consequently, 1 IS lyomresmol3ce 
0-/I-Bglucopyranoslde 

Compound 2, an amorphous powder, [aID - 26 2”, 
was converted to the correspondmg acetate (2a) showing 
m/z 730 [Ml+, 547 [terminal peracetylated hexosyl 
pentosyl catlon], 259 [termmal peracetylated pentosyl 
cation], 184[C,H,zO,+ aglycone] m the mass spectrum 
The ‘H NMR spectrum of 2a exhibited all singlet signals 
due to three aromatic methoxyls at 6 3 78 ( x l), 3 82 ( x 2) 
and the aromatic protons (2H) at 6 6 27 Since no NOE 
effect was observed between the aromatlc protons (6 6 27) 
and the methoxyl at C-4 (6 3 78), the aglycone moiety was 
deduced to be 3,4,5-trlmethoxyphenol Compound Zgave, 
on acid hydrolysis, a mixture of methyl glycosrdes of 
glucopyranose and aptofuranose Moreover, the r 3C 
NMR spectrum of 2 revealed the sugar moiety to 
be represented as /3-D-apiofuranosyl-( 1 + 6)-p-~- 
glucopyranosyl due to the shifts by + 5 8 and - 14 ppm 
at C-6 and C-5, respectrvely, m the carbons of the glucosyl 
part This assignment 1s m good accordance with that of 
an alkene glycostde [20] having the same sugar part 
isolated from LtgustrumJaponzcum Thunb Consequently, 
2 1s 3,4,5-trtmethoxyphenol 1-O+Daptofuranosyl-(1 
-+ 6)+Dgiucopyranostde 

Compound 3, colorless needles, mp 16&170”, [u]D O”, 
MS (m/z) 418 [Ml+, was tdentttied as (+)-syrmgaresmol 
by the ‘H NMR spectrum of tts acetate 

Compound 4, colorless needles, mp l17-l19U, [a]D 

- 34 o”, MS (m/z) 332 [Ml’, showed signals ascribable to 
12 aromatic carbons at 6 92 2-l 59 7, two carbmol ones at 
6 78 5 and 66 5, one methylene at 628 2 and three 
methoxyls at 6 55 4 ( x 1) and 56 0 ( x 2) and was thus 
assumed to be a catechm methyl ether The proton stgnals 
attributable to HZ-4 (6 2 90), H-3 (6 4 24, m) and H-2 
(6 4 91, s) m the ‘H NMR spectrum of 4 suggested 4 to be 
an eptcatechm derivative Three methyls appeared at 
6 3 70,3 78,3 90 m the aromatic methoxyl region Two of 
the three methyls were associated wtth the hydroxyls at C- 
5 and C-7 from the presence of a base peak m/z 167 
ascribable to a fragment [C,H, t03]+ (a) Another 
methyl group must be located at C-3’ or C-4, but this 
remains to be determmed 

Me0 / 
bH 

T 

\ 

OMe 

Fragment Cal 

HM 

/O 
H, 

,0 H HLPH 

$ 
HB 

Partial structure B 

Whtle, compound 5, colorless needles, mp 162-164”, 
[x]D o”, MS m/z 330 [Ml+, showed a ‘H NMR spectrum 
similar to that of 4 except for a decrease of one methoxyl 
signal and an appearance of one methylenedroxy signal 
(2H, s, 6 5 94) by comparison wtth that of 4 Therefore, this 
substance 1s the eprcatechm derivative 5 

Compound 6, a white crystalline powder, [a],, O”, 
MS m/z 206 [M]’ (CIzH,,03), exhibited signals at 
67 20-744 (5H, arom protons), 6 12 (lH, dd, J = 4, 
16Hz),672(1H,d,J= 16Hz)and503(1H,d,J=4Hz) 
m the ‘H NMR spectrum, suggesting a partial structure of 
A A further assignment of AIB,M type signals, 6348 
(2H, t, J = lO,lOHz),4 23 (2H, dd, J = 5,lOHz)and 3 92 
(lH, m) led 6 to have the addttronal partial structure B 
Moreover, m constderatton of the “C NMR spectrum 
and preferred conformatronal analysts, 6 must be rep- 
resented as a cmnamtc aldehyde cyclic glycerol 1,3-acetal 
possessmg trans-substttuttons at C-9 and C-2’ 

Compound 7, colorless crystals, mp 106109”, [tx]D O”, 
showed the same fragment pattern as that of 6 m tts mass 
spectrum and Its “C NMR spectrum also resembled that 
of 6 mdrcatmg that 7 could be a stereorsomer of 6 
Although the respective signals at a lower field than 
around 6 5 0 were superrmposable to those of 6, the 
signals at 6 4 08 (2H, dd, J = 2,10 Hz), 3 94 (2H, dd, J = 2, 
lOHz), 3 54 (lH, dd, J = 2, 11 Hz) and 3 14 (lH, d, J 
= 11 Hz) were different from those of 6 and were assigned 
to the A,BIM portion Therefore, 7 can be represented as 
shown m the formula, m which substttuttons at C-9 and C- 
2’ m the cycl:c glycerol part have the crs-configuratton 
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719 (C-l’, C-3’), 63 9 (C-2’) (Found C, 69 68, H, 6 86 C,zH140a Kldo, M , Yag, A and Nlshloka, I (1981) Chem Pharm Buli 
reqmres C, 69 88, H, 6 84 %) 29, 2451 

7 

Arknowledgements-We are very grateful to Professor Dr J 8 

Sakaklbara, Nagoya City Unwerslty, for provtdmg the lyomr- 
esmol and Associate Professor Dr M Shlbuya, Tokushlma 9 

Utuverslty and Dr G Nonaka, Kyushu Umverstty, for dlscus- 10 

slon and suggestlons for the assignment of ‘H NMR spectra 11 

Nakano, K , Nohara, T, Tomunatsu, T and Ntshloka, I 
(1981) Yakugaku Zasshr 101, 1052 

Nohara, T , Kashlwada, Y , Tomunatsu, T and Nlshloka, I 

(1982) Phytochemlstry 21, 2130 
Yasue, M and Kato, Y (1960) Yakugaku Zasshz 80, 1013 

Yasue, M and Kato, Y (1961) Yakugaku Zasshl 81, 529 

Freudenberg, K and Wemges, K (1959) Tetrahedron Letters 
17, 19 

REFERENCES 

Yagl, A, Tokubuchl, N , Nohara, T, Nonaka, G, Nlshloka, I 

and Koda, A (1980) Chem Pharm Bull 28, 1432 

Nohara, T , Nlshloka, I, Tokubuchl, N , Mlyahara, K and 
Kawasaki, T (1980) Chem Pharm Bull 28, 1969 

Nohara, T , Tokubuchl, N , Kurolwa, M and Ntshloka, I 

(1980) Chem Pharm Bull 28,2682 
Nohara, T , Kashlwada, Y, Tomlmatsu, T , Ktdo, M , 
Tokubuchl, N and Nlshloka, I (1980) Tetrahedron Letters 

2647 

Kashlwada, Y , Nohara, T , Tomlmatsu, T and Nlshtoka, I 

(1981) Chem Pharm BuH 29, 2686 
Nohara, T , Kashlwada, Y , Murakaml, K , Tomlmatsu, T , 

12 

13 

14 

15 

16 

17 

18 

19 

20 

Kato, Y (1963) Chem Pharm Bull 11, 823 

Kato, Y (1966) Chem Pharm Bull 14, 1438 
Klyne, W , Stevenson, R and Swan, R J (1966) J Chem Sot 
C 1966, 893 
Hostettler, F D and Selkel, M K (1960) Tetrahedron 25, 
2325 
Sakaklbara, J , Ina, H and Yasue, M (1974) Yakugaku Zasshl 

94, 1311 
Vecchlettl, V , Ferran, G , Orsnu, F and Pehzzom, F (1979) 

Phytochemlstry 18, 1847 
Kasat, R , Suzuo, M , Asakawa, J and Tanaka, 0 (1977) 

Tetrahedron Letters 175 
Tori, K, Seo, S, Yoshlmura, Y and Tomlta, T (1977) 

Tetrahedron Letters 179 
Kudo, K , Nohara, T, Komori, T, Kawasaki, T and 

Schulten, H R (1980) Planta Med 40, 250 


