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Abstract-A monocyclic triterpene ester, iristectorene B, has been isolated from the seeds of Iris tectorum. On the basis 
of spectroscopic methods and chemical evidence, the ester was shown to be 3-{3-hydroxy-2-[S-hydroxy-4,8,12- 
trimethyl-(3E,7E)-3,7,1 1-tridecatrienyl]-2,3-dimethyl-6-(1-methyl-2-oxoethylidene)cyclohexyl}propyl tetradecanoate 
and its stereochemistry was also clarified. 

INTRODWXION 

Iris tectorum Maxim (Japanese name ‘Ichihatsu’) is a 
perennial herb which is native to China. Its rhizomes have 
been used in traditional Japanese medicine as an emetic 
and a laxative. We have already reported on the isolation 
of irisquinone [ 11, a compound having antitumour and 
immunostimulatory activities [2,3], from the seeds of Iris 
pseudacorus L. and of sesquiterpene hydrocarbons [4] 
from the seeds of 1. tectorum. 

In the course of further investigations on the biolo- 
gically active substances in Iridaceae plants, seven new 
monocyclic triterpene esters have been found in the latter 
plant. This paper describes the isolation and the struc- 
tural elucidation of the major ester (1). 

RESULTS AND DISCUSSION 

Iristectorene B (l), [a];’ +34, was the main constituent 
of the triterpene ester fraction obtained from the seeds of 
I. tectorum. It exhibited a positive Cotton effect and its 
MS spectrum showed a molecular ion peak at m/z 684 
corresponding to the formula C,H,,OS and indicative 
of seven degrees of unsaturation. The ‘%NMR and 
DEPT spectra revealed that 1 possessed eight methyls, 22 
methylenes, six methines and eight quatemary carbons. It 
showed UV absorption [$‘z” 255 nm (log E 4.14)] and IR 
bands [ 1660 ( > C=O), 16 IO cm - ’ ( > C=C < )] character- 
istic of a conjugated enone chromophore. Signals at 6c 
189.9 (d, CHO), 133.3 (s, >C=), 162.6 (s, >C=), 11.0 [q, 
=C(Me)-3, 6, 10.16 [lH, s, >C=C(CHO)-] and 1.84 
[3H, s, >C=C(Me)-] established that this chromophore 
corresponded to that of an a&unsaturated aldehyde 
skeleton containing an exocyclic tetrasubstituted double 
bond on a ring and a methyl substituent at the a-position. 
It showed three olefinic pair signals due to isolated 
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trisubstituted double bonds: 6c 120.0 (d) and 138.8 (s), 
124.1 (d) and 131.7 (s), 125.3 (d) and 137.1 (s). The signal at 
6, 173.9 was attributed to an ester carbonyl carbon, 
which was confirmed by the IR bands at 1730 and 
1180 cm -I. The absence of any other sp2 carbons indi- 
cated that 1 must have one ring in order to satisfy its 
unsaturation number. In addition, the IR band at 
3500 cm-’ and fragment ion peaks (m/z 666 [M 
-HzO]‘. 648 [M-2H,O]+) suggested the presence of 
two hydroxyl groups. The hydroxylic character was 
further confirmed by the formation of a monoacetate. 
Thus, on acetylation with Ac,O and pyridine, I afforded 
monoacetate 2, C,,H,,O, (M+ 726), having a tertiary 
hydroxyl group [3500 cm-’ (OH); 6c74.9, s, > C(OH)-] 
and an allylic acetoxymethine group [1740, 1370, 1240, 
1020cm-1;62.02(3H,s),4.97 (lH, td,J=7.2, 1.2Hz);& 
79.0 (d, > CHOAc)]. 

Hence, 1 was characterized as an ester having two 
hydroxyl groups, one of which was assigned to a second- 
ary hydroxyl group and the other was attributed to a 
tertiary hydroxyl group. The 13CNMR spectrum of 1 
also exhibited three carbons at 664.3 (r), 75.0 (s) and 76.6 
(d), which were attributed to a methylene, a quaternary 
carbon and a methine each bearing an oxygen function. 
Its ‘H NMR spectrum showed two tertiary methyl 
groups at 6 1.08 and 1.16 (each 3H, s), of which the latter 
was attributable to the methyl group geminal to the 
tertiary hydroxyl group. Furthermore, the ‘H NMR spec- 
trum revealed the presence of four methyl groups [S 1.55, 
1.60, 1.62, 1.68 (each 3H, s)] and three methine protons 
cS5.05, 5.08 (each lH, m), 5.25 (IH, br t, 5=7.1 Hz)] 
attached to the three trisubstituted double bonds de- 
scribed above. The double doublet signal at 63.30 (lH, J 
= 11.4, 2.1 Hz) and the triplet signal at 63.92 (lH, J 
=6.3 Hz) were assigned to a methine proton at the y- 
position of the a&unsaturated aldehyde moiety and the 
allylic methine proton geminal to the secondary hydroxyl 
group, respectively. Additional signals at 60.88 (3H, t, J 
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Table I. ‘H NMR data of ld (300 MHz, CDCI, with TMS as internal standard) 

H 1 2 3 4 5 6 

3 

5 
6 
7 
9 

10 
11 

1’ 

2’ 
3’ 

5’ 

6 

7 
9 

10 
II’ 
13’ 
14 
IS’ 
16 
Me-4 
OAc-5’ 

1 ,I 

2” 
3 I, 

5” 
6” 
7” 
8” 
9” 

lo” 
11” 
12” 
13” 
14” 
15” 
16” 
17” 

3.30 dd 3.28 dd 3.31 dd 3.29 dd 
(11.4. 2.1) (11.4, 2.2) (I 1.0, 2.6) (11.1, 2.7) 

2.58 m 2.58 m 2.58 m 2.58 m 
1.6-2.0 m 1.6-2.0 m 1.6-2.0 m 1.6-2.0 m 
1.16 s 1.15 s 1.16 s 1.15 s 

IO.17 s 10.17 s 10.18 s 10.17 s 
1.84 s 1.84 s 1.83 d (0.9) 1.85 s 
1.08 s 1.07 s 1.10 s 1.07 s 
1.1-1.4 m 1.1-1.4 m 1.1-1.4 m 1.1-1.4 m 

1.8-2.0 m 1.8-2.0 m 1.8-2.0 m 1.8-2.0 m 
5.25 br 1 5.26 hr t 5.25 hr f 5.26 br t 

(7.1) (6.9) (6.9) (7.0) 
3.92 br t 4.97 rd 3.92 td 4.97 td 

(6.3) (7.2, 1.2) (7.3, 1.2) (7.2, 1.2) 
2.22 m 2.27 m 2.22 m 2.21, 2.34 m 

5.08 m 5.08 m 5.08 m 5.08 m 
2.03 m 2.03 m 2.03 m 2.03 m 
2.07 m 2.07 m 2.07 m 2.07 m 
5.05 m 5.05 m 5.05 m 5.05 m 
1.68 s 1.68 s 1.68 s 1.68 .$ 
1.55 s 1.53 s 1.55 s 1.53 s 
I .62 s 1.60 s 1.62 s 1.60 s 
1.60 s 1.59 s 1.60s 1.59 s 

1.7-2.2 m 
1.2-1.5 m 
4.01 I (6.7) 
2.27 I (7.6) 
1.5.-1.7 br 

1.25 br s 
1.25 br s 
1.25 br s 
1.25 br s 
1.25 br .s 
1.25 hr s 
I.25 hr s 

1.25 br s 
1.25 hr s 
1.25 br s 
0.88 r (6.8) 

2.02 s 
1.7-2.2 m 
1.2-1.5 m 
4.01 t (6.8) 
2.27 t (7.5) 
1.5-1.7 hr 
1.26 hr s 
1.26 hr s 
1.26 br s 
1.26 br s 
1.26 br s 
1.26 hr s 
1.26 hr s 
1.26 hr s 
1.26 br s 
1.26 br s 

0.88 t (6.7) 

1.7-2.2 m 
1.2-1.5 m 
3.61 r (6.3) 

2.02 s 
1.7-2.2 m 
1.2-1.5 m 
4.01 I (6.9) 
2.03 s (AC) 

3.17 dd 3.31 dd 
(11.0, 2.4) (11.0, 2.3) 

2.59 m 2.60 m 
1.70, 1.90 m 1.6-2.0 m 
1.21 s 1.81 s 

10.13 s 10.20 s 
1.85 d (0.9) I .86 d (0.9) 
1.04 s 1.12 s 
1.56 dr 1.1-1.4 m 

(9.9, 5.7) 
2.38 m 2.0-2.2 m 
9.74 I (1.2) 5.85 br t 

(7.4) 
7.05 d (15.3) 

6.09 dd 
(15.3, 7.8) 

9.54 d (7.8) 

1.75 d (0.9) 

1.74. 2.10 m 1.7-2.2 m 
1.33. 1.43 m 1.2-1.5 m 
4.01 f (6.8) 4.02 I (6.8) 
2.04 s (AC) 2.04 s (AC) 

Coupling constants (J in Hz) are given in parentheses. 
Assignments were based on ‘H-‘H COSY and ‘H-‘-‘C COSY experiments. 

=C(OH)OMe]+ (100), 69 (1% 57 (18), 55 (33), 43 (42), 41 
(22). 

Compound 3. Viscous oil, [z120 (I.): +55 (589), +57 
(578), +64 (546), + 101 (436), + 39 (365) (CHC13; c 0.27); 
UV Et” nm (log E): 255 (4.13); IR vzj cm -. t: 3400 (OH), 
1660,1610[>C~(CHO)-1; EIMSm/z(rel. int.):475 [M 
+H]+ (1),474[M]‘(1),457[M+H-H,O]+ (36),456 
[M-H,O]+ (3), 439 [M+H-2H,O]+ (24). 438 [M 
-2H,O]+(1),337[M-137]+(25),319[M-155]+(60), 
301 (31), 177(17), 147(15), 135(19), 123(30), 121 (18), 109 
(36), 107 (21), 97 (29), 95 (58), 81 (25), 69 (100), 55 (23), 43 
(53), 41 (37); ‘H and ‘%ZNMR: Tables 1 and 2. 

Acetylation of compound 3. Compound 3 (143 mg) was 
acetylated with Ac,O (2.5 ml) and pyridine (5 ml) at room 
temp. for 1 day. After usual work-up, the diacetate 4 
(164 mg) was obtained by Lober CC on silica gel using 
n-hexane-EtOAc (2: 1). Oil, [a12’ (A): +39 (589), +41 
(578). +46 (546), +66 (436), -27 (365) (CHCl,; ~0.42); 
UV 2%:” nm (log E): 255 (4.15); IR v~~crn-I: 3520 
(OH), 1740, 1370, 1240, 1020 (OAc), 1660, 1610 
[ > C=C(CHO)-1; EIMS m/z (rel. int.): 558 [M] + (l), 500 
[M +H-AcO] + (lo), 499 [M -AcO]+ (34). 498 
[M-AcOH]+ (36), 481 [M-H,O-AcO]+ (14), 480 
[M-H,O-AcOH]’ (14), 429 [M-129]+ (22), 411 
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Table 2. “CNMR data of l-6 (75 MHz CDCI, with TMS as internal standard) 

C 1 2 3 4 5 6 

437 

1 75.0 
2 44.7 
3 43.3 
4 162.6 
5 23.8 
6 37.0 
7 26.3 
8 133.3 
9 (CHO) 189.9 

10 11.0 
11 17.9 

1’ 36.8 
2 21.8 
3’ 125.3 
4 137.1 
5 76.6 
6 34.2 
7 120.0 
8 138.8 
9 39.8 

10, 26.6 
11’ 124.1 
12 131.7 
13’ 25.7 
14 11.9 
15’ 16.3 
16 17.7 
Me-4 
MeCO,-5’ 

M!F‘co,-5 
1 I, 26.6 
2” 28.7 
3” 64.3 
4’ (GO) 173.9 
5” 34.4 
6’ 25.0 
7” 29.2 
8” 29.3 
9” 29.5 

lo” 29.6 
11” 29.7 
12” 29.7 
13” 29.7 
14’ 29.4 
15” 31.9 
16” 22.7 
17” 14.1 

74.9 75.0 74.9 
44.7 44.7 44.7 
43.3 43.4 43.3 

162.4 162.9 162.4 
23.8 23.9 23.8 
37.0 37.0 37.0 
26.3 26.3 26.3 

133.3 133.2 133.3 
189.7 190.0 189.7 

11.0 11.0 11.0 
17.9 17.9 17.9 
36.7 36.9 36.7 
21.8 21.8 21.8 

127.9 125.3 127.9 
133.3 137.1 133.3 
79.0 76.7 79.0 
31.5 34.2 31.5 

119.1 120.0 119.1 
137.7 138.8 137.7 
39.7 39.8 39.7 
26.6 26.6 26.6 

124.1 124.1 124.1 
131.4 131.6 131.4 
25.7 25.7 25.7 
11.8 11.9 11.8 
16.2 16.3 16.2 
17.7 17.7 17.7 

170.3 

21.3 
26.7 
28.7 
64.2 

173.9 
34.4 
25.0 
29.2 
29.3 
29.5 
29.6 
29.7 
29.7 
29.7 
29.4 
31.9 
22.7 
14.1 

26.7 
32.7 
63.0 

170.3 

21.3 
26.7 
28.6 
64.5 

171.1 
21.0 

74.9 
44.2 
43.6 

161.5 
23.8 
37.1 
26.4 

133.6 
189.6 

11.2 
17.8 
28.4 
38.7 

201.1 

26.5 26.6 
28.5 28.6 
64.4 64.5 

171.0 171.1 
21.0 21.0 

74.8 
44.8 
43.4 

162.1 
23.8 
37.1 
26.3 

133.8 
189.7 

11.1 
17.9 
36.1 
23.4 

127.2 
133.5 
157.2 
143.2 
194.0 

12.2 

Assignments were based on DEPT. ‘H-‘%COSY and ‘H-“C long range COSY experiments. 
Signals may be interchanged within each column. 

[M-147]+ (27), 361 [M-197]’ (30), 343 [M-215]+ 
(34), 301 (3), 177 (32), 147 (39), 135 (43), 123 (30), 122 (41), 
121 (27), 109(27), 107(33),95(25), 81 (26),69(73),43(100), 
41 (25); ‘H and 13CNMR: Tables 1 and 2. 

Ozonolysis ofdiacerate 4. Oxygen containing 0, was 
bubbled through a soln of4 (160 mg) in MeOH (10 ml) at 
-55” for 5 hr. Me,S (0.5 ml) was then added and the 
mixt. was allowed to stand at room temp. for 3 hr. After 
evapn of the solvent, the residue was sepd by Lober CC 

on silica gel using n-hexane-EtOAc (1: 1) to give 5 (41 mg) 
and 6 (12 mg). 2,4_Dinitrophenylhydrazine soln was ad- 
ded to the distillate and the mixt. was left overnight. 
Usual work-up afforded a 2+dinitrophenylhydrazone 
derivative (38 mg), as red crystals of mp 126-127”, which 
was identified as Me&O 2,4-dinitrophenylhydrazone by 
direct comparison with an authentic sample. 

Compound 5. Semi-solid, [u]‘O (I.): +66 (589), +73 
(578), + 82 (546). + 142 (436), + 161 (365) (CHCl,; c 0.17); 
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UV nzgH nm (log E): 255 (4.16); IR YE:: cm- ‘: 3420 (OH), 
2820, 2720, 1730 (CHO), 1740, 1370, 1240 (OAc), 1640, 
1600 [>C=C(CHO)-1; EIMS m/z (rel. int.): 338 [M]’ 
(2), 320 [M -H,O] + (5), 279 [M - AcO]+ (3), 278 
[M-AcOH]+ (3), 261 [M-H,O-AcO]+ (3), 260 
[M-HH,O-AcOH]+ (12), 219 (22), 195 (21), 163 (22), 
136 (26), 135 (59), 109 (20), 107 (19), 43 (100); ‘H 
and r3CNMR: Tables 1 and 2. 

Co~pou~ 6. Semi-solid, [cz120 (A): +44 (589), +47 
(.578), +51 (546), +61 (436), -60 (365) (CHCI,; c 0.13); 
UV E.kEH nm (log E): 262 (4.36); IR vkf; cm- l: 3500 (OH), 
2720, 1680, 970 (trans-CH=CHCHO), 1730, 1370, 1240 
(OAc), 1660, 1620 [ > C=C(CHO)-1; EIMS m/z (rel. int.): 
404 [M]’ (30), 386 [M-HrO]+ (15), 264(24), 163 (34), 
159 (26), 136 (25), 135 (43), 123 (27), 121 (31), 110 (27), 109 
(33), 95 (51), 55 (27), 43 (100); ‘H and i3CNMR: Tables 1 
and 2. 

Acknowledgement-Thanks are due to Professor T. 

Uyehara of Utsunomiya University for his encourage- 
ment. 

REFERENCES 

1. Seki, K. and Kaneko, R. (1975) Chem. Znd. (London) 
349. 

2. Li, D.-H., Hao, X.-G., Zhang, S.-K., Wang, S.-X., Liu, 
R.-Y., Ma, K.-S., Yu, S.-P., Jiang, H. and Guan, J.-F. 
(1981) Chung-kuo Yuo Li Hsueh Puo 2, 131. 

3. Li, W., Wang, S. and Li, D. (1981) Yaoxue Tongbao 16, 
19. 

4. Seki, K., Ohe, Y. and Kaneko, R. (1986) Yukagaku 35, 
176. 

5. Krick, W., Marner, F.-J. and Jaenicke, L. (1983) 
Z. ~aturforsch. 3&z, 179. 

6. Marner, F.-J., Krick, W., Gellrich, B. and Jaenicke, L. 
(1982) J. Org. Ckem. 47, 2531. 

7. Krick, W., Marner, F.-J. and Jaenicke, L. (1983) 
Z. Naturforsck. 38c, 689. 


