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Abstract-Six new triterpene esters, iristectorenes A and C-G, along with one known one have been found in the seeds 
of Iris tectorum. On the basis of spectroscopic methods and chemical evidence, the esters were established to be 3-{ 3- 
hydroxy-2-[5-hydroxy-4,8,12-trimethy1-(3E,7Eh3,7,1 l-tridecatrienyl]-2,3-dimethyl-~l-methyl-2-oxoethylidene)- 
cyclohexyljpropyl (Z)-9-tetradecenoate, (Z)-1 I-hexadecenoate, (Z,Z)-9,12_octadecadienoate, hexadecanoate, (Z)-1 l- 
octadecenoate and octadecanoate, respectively. 

INTRODUCTION 

In the course of our search for biologically active sub- 
stances in plants of the Iridaceae, irisquinone [l], a 
compound having antitumour and immunostimulatory 
activities [2, 33, was isolated from the seeds of Iris 
pseudacorus L. and the sesquiterpene hydrocarbons from 
the seeds of Iris tectorum Maxim [4]. Recently, we also 
reported on the isolation of iristectorene B (I), the 
tetradecanoate of a monocyclic triterpene alcohol, from 
the seeds of I. tectorum [S], a perennial herb whose 
rhizomes have been used as traditional crude drugs in 
Japan. 

Further investigation of the triterpene esters in the 
same plant gave six additional esters, named iristector- 
enes A (2) and C-G (3-7), as minor constituents. Iris&- 
torenes are the first monocyclic triterpene esters to be 
isolated from natural sources, although several mono- 
cyclic triterpene alcohols have already been reported 
[6-83. This paper deals with the isolation and structural 
elucidation of these new esters. 

RESULTS AND DISCUSSION 

The seed oil was chromatographed on alumina follow- 
ed by silica gel to give a triterpenoid ester fraction, which 
showed seven peaks (A: 14%. B: 48%, C: 14%, D: 1%, E: 
17%, F: 2%, G: 4%) on HPLC. Separation of the esters 
was carried out by repeated Lober column chromato- 
graphy and preparative HPLC on reversed phase silica 
gel to afford iristectorenes A (2), C (3), E (S), F (6) and G 
(7), together with the known B (1). Iristectorene D (4) 
could not be obtained in pure form. 

*Author to whom correspondence should be addressed. 

All the compounds were obtained as oils and exhibited 
a positive Cotton effect. Their UV and IR spectra showed 
a striking resemblance to one another. The *H and 
“C NMR data of l-3 and 5-8 are summarized in Tables 
1 and 2. 

Iristectorene A (2). [a];’ +33, had the molecular 
formula C,,H,,O, (M+ 682), corresponding to eight 
degrees of unsaturation. The 13CNMR and DEPT ex- 
periments revealed the presence of eight methyls, 20 
methylenes, eight methines and eight quatemary carbons. 
The following spectral data suggested that 2 had an a- 
methyl-a&unsaturated aldehyde skeleton in the molecu- 
le: i$z” 255 nm (log E 4.13); vg:j 1660 ( >C=O), 
16lOcm-’ (>C=c( ); 6, 1.84 (3H, s, Me), 10.17 (IH, s, 
CHO); 6, 162.6 (s), 133.3 (s), 11.0 (4). 189.9 (d) 
[ ‘&==C(Me)CHO]. The ’ 3C NMR spectrum showed the 
presence of three isolated trisubstituted double bonds 
C6120.0 (d) and 138.8 (s); 124.1 (d) and 131.6 (s); 125.3 (d) 
and 137.1 (s)] and a vinylene group [S 129.8 (d) and 129.9 
(d)]. Moreover, the IR and 13C NMR spectra revealed the 
presence of an ester group 11730, 1180 cn- ‘; 6 173.9 (s, 
CO,R) and two hydroxyl groups [35OOcm-‘; 675.0, s, 
>C_(Me)OH; 76.6, d, >cHOH], of which the latter were 
also confirmed by fragment ion peaks at m/z 664 [M 
-H,O]+ and 646 [M-2H,O]+. The absence of any 
other sp2 carbons indicated that 2 must have a ring 
system. 

In addition, 2 showed the following ‘H NMR signals: 
61.08 [3H, s, X(Me)-1, 1.16 [3H, s, >C(Me)OH], 1.55 
(3H,s),3.92(1H,brt,J=6.4Hz),5.25(1H,brt,J=6.9 Hz) 
[-CH=C(Me)CH(OH)-],1.62 (3H, s), 5.08 (lH, m) [-CH 
=C(Me)-1, 1.60, 1.68 (each 3H, s), 5.05 (lH, m) (-CH 
=CMe2),3.30[lH,dd,5=11.1,2.3Hz, x=C(CH<)-1, 
0.90 (3H, m), 1.30 (br s), 2.02 (br), 2.27 (2H, t, J=7.5 Hz), 
4.01 (2H, t, 5=6.8 Hz) and 5.35 (2H, m) [Me(CH,),CH 
=CH(CH,),CO,CH,-1. These signals were very similar 
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Table I. ‘H NMR data of I 3 and 5-8 (300 MHz, CDCI, with TMS as internal standard) 

H I 2 3 5 6 7 8 

3 

5 

6 
7 

9 

IO 

II 

I’ 
2’ 

3’ 

5’ 

6’ 
7’ 

9’ 

IO 

1 I’ 

13’ 

14 

15’ 

16 

OAc-5’ 
1 ,, 
1” 
3” 

5 I, 

6” 
7” 

8” 
9” 

IO” 

11” 

12” 

13” 

14” 

15” 

16” 

17,’ 

18” 
19” 

20” 
21” 

3.30 dd 3.30 dd 3.30 dd 3.30 dd 3.30 dd 3.30 dd 

(11.4. ‘.I) (I 1.1, 2.3) (10.3, 2.2) (I 1.1. 2.4) (I 1.1, 2.4) (I 1.6. 2.5) 

2.58 “1 2.58 m 2.58 m 2.58 m 2.58 m 2.58 m 

1.6.-2.0 0, I .6-2.0 m 1.6-2.0 m 1.6.. 2.0 m 1.6-2.0 m 1.6.-2.0 m 

1.16 ., I.16 s 1.16 s 1.16 s 1.16 s 1.16 s 

10.17 .\ IO.17 5 IO.17 s 10.18 s IO.18 s IO.17 s 

I .84 \ I .84 s I .84 s 1.84 s 1.84 s I .R4 s 

I .0x s 1.0x s I .0x s 1.08 5 1.08 s I .08 s 

I.1 14m I.1 1.4 m 1.1-1.4 m 1.1-1.4 m 1.1-1.4 ??I 1.1-1.4 In 

1.8-2.0 m 1.8-2.0 m I.&2.0 m 1.8. 2.0 m 1.6-2.0 m 1.8.-2.0 m 

5.25 hr I 525 hr r 5.25 hr r 5.25 hr t 5.25 hr t 5.25 hr t 
(7.1) (6.9) (7.1) (7.1) (6.9) (7.0) 
3.92 hr I 3.92 hr I 3.92 hr I 3.92 br r 3.92 hr t 3.92 hr f 

(6.3) (6.4) (6.5) (6.5) (6.5) (6.5) 
2.22 n, 2.22 In 2.22 m 2.22 m 2.22 m 2.22 In 

5.08 ,,I 5.08 m 5.08 m 5.08 m 5.08 m 5.08 m 

2.03 ,,I 2.03 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 2.07 m 2.07 m 

5.05 n, 5.05 m 5.05 m 5.05 In 5.05 “I 5.05 m 

I .h8 s 1.68 5 1.68 s 1.68 s 1.68 5 I .68 s 

I.55 .s 1.55 5 1.55 s I.55 s 1.55 .s 1.55 s 

1.62 s I .62 s I .62 .s 1.62 s 1.62 s 1.62 s 

1.60 s 1.60 s I .tx) s I.60 s 1.60 s I .60 s 

I.7 2.2 m 1.7 2.2 m 

1.2-1.5 m 1.2-1.5 m 

4.01 r (6.7) 4.01 I (6.8) 

2.27 r (7.6) 2.27 ((7.5) 

1.5-1.7 hr 1.5-1.7 hr 

1.25 hr 5 I .30 hr s 

1.25 hr s 1.30 br 5 
1.75 hr .\ 1.30 hr s 

1.25 hr .s I.30 hr 5 

I.25 hr s 2.02 hr 

1.25 hr s 5.35 m 

I.25 hr 5 5.35 ,?I 
1.25 hr 5 2.02 hr 

I.25 hr s 1.30 hr s 

I.25 hr .v I .30 hr ., 
0.8X r (6.8) 0.90 0, 

1.7 -2.2 m I.7 2.2 m 

1.2-1.5 m 1.2-1.5 m 

4.01 I (6.7) 4.01 t (6.X) 

2 27 t (7.6) 2.27 I (7.5) 

1.5. 1.7 hr 1.5-1.7 hr 

1.27 hr s 1.25 br s 

1.27 hr s 1.25 hr s 

1.27 hr s 1.25 br s 

1.27 hr s 1.25 hr s 

1.27 hr s I.25 hr s 

1.27 hr s 1.25 hr s 

2.02 hr 1.25 br s 

5.35 m 1.25 br s 

5.35 “I 1.25 br s 

2.02 hr 1.25 hr s 
1.27 hr s I .25 hr s 

1.27 hr s 1.25 hr s 

0.90 In 0.88 I (6.8) 

I .7-2.2 m 1.7-2.2 m 

1.2-1.5 m l.2Zl.5 m 

4.01 f (6.8) 4.01 I (6.8) 

2.27 I (7.5) 2.27 t (7.5) 

1.5-1.7 hr 1.5-1.7 hr 

I .26 hr s 1.25 hr s 

1.26 hr s 1.25 hr s 
1.26 hr s 1.25 hr s 

1.26 hr s I 25 hr s 

1.26 hr s 1.25 br s 

1.26 hr s 1.25 hr s 

2.02 hr 1.25 hr s 

5.35 In 1.25 hr s 

5.35 In 1.25 br s 

2.02 hr 1.25 hr s 
1.26 hr s 1.25 hr 5 

1.26 hr s I.25 br s 

1.26 hr s I.25 hr s 

1.26 hr s 1.25 hr s 

O.XX I (6.X) 0.88 I (6.7) 

3.28 dd 

(10.8, 1.8) 

2.58 m 

1.6.-2.0 m 

1.15 s 

10.17 s 

1.84 s 

I .07 s 

1.1-1.4 m 
1.8-2.0 m 

5.26 hr t 
(6.9) 
4.97 fd 

(7.2, 1.2) 

2.27 m 

5.08 m 

2.03 m 

2.07 m 

5.05 m 

1.68 s 

1.53 s 
1.60s 

1.59 s 

2.01 5 

1.7-2.2 m 
I.2 I.5 m 

4.01 t (6.6) 

2.27 I (7.7) 
1.5. 1.7 hr 

1.30 hr s 

1.30 br s 

I .30 hr s 

1.30 hr s 

2.02 br 

5.35 m 

5.35 In 

2.02 br 

1.30 br s 

1.30 br s 

0.90 m 

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

to those of 1, except for the signals at 62.02 and 5.35. [S, 73 obtained from iristectorene B, and a methyl tetrade- 
These results and the following facts suggest that iristec- cenoate (C, H 0 , 28 2, M + 240). The ester showed two 
torene A (2) must be the compound in which the tetrade- carbon signals at 626.9 and 27.2 characteristic of methyl- 
canoyl group in 1 is replaced by a tetradecenoyl group. ene groups adjacent to a cis double bond [9]. but no C-H 
Acetylation of 2 gave an oily monoacetate 8 having a absorption at 965 cm- ’ was observed. This double bond 
tertiary hydroxyl group [3520 cm- I (OH); 6,74.9, s, must therefore have Z-configuration and its position can 
)c(Me)OH] and an allylic acetoxymethine group [ 1740, be determined from the following MS data. Epoxidation 
1370, 1240, lOZOcm_‘;62.01 (3H,s),4.97(1H,td,J=7.2, of the ester with m-chloroperbenzoic acid (MCPBA) 
1.2 Hz); 6,79.0, d, >CHOAc]. Methanolysis of 2 afforded yielded a monoepoxy derivative (C,,H,,O,, M+ 256). 
an alcohol 9. which was identical with isoiridogermanal The MS spectrum (Table 3) of the epoxide revealed 
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Table 2. “CNMR data of 1-3 and 5-8 (75 MHG CDCI, with TMS as internal standard) 

C I 2 3 5 6 I 8 

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 

h&$0,-5 

MO,-5 
1 0 26.6 

2” 28.7 

3” 64.3 

4’ (C-0) 173.9 

5 I, 34.4 

6” 25.0 

7” 29.2 

8” 29.3 

9” 29.5 

l(Y 29.7. 

11” 29.7 

12” 29.7 

13’ 29.6* 

14’ 29.4 

15” 31.9 

16’ 22.7 

17” 14.1 

18” 

19” 

20” 

21” 

75.0 75.0 75.0 75.0 75.0 

44.7 44.7 44.7 44.7 44.7 

43.3 43.3 43.3 43.3 43.3 

162.6 162.6 162.5 162.6 162.5 

23.8 23.8 23.8 23.8 23.8 

37.0 37.0 37.0 37.0 37.0 

26.3 26.3 26.3 26.3 26.3 

133.3 133.3 133.3 133.3 133.3 

189.9 189.9 189.9 189.9 189.9 

11.0 11.0 11.0 11.0 11.0 

17.9 17.9 17.9 17.9 17.9 

36.8 36.8 36.8 36.8 36.8 

21.8 21.8 21.8 21.8 21.x 

125.3 125.3 125.3 125.3 125.3 

137.1 137.1 137.1 137.1 137.1 

76.6 76.6 76.6 76.6 76.6 

34.2 34.2 34.2 34.2 34.3 

120.0 120.0 120.0 119.9 120.0 

138.8 138.8 138.8 138.8 138.8 

39.8 39.8 39.8 39.8 39.8 

26.6 26.6 26.6 26.5 26.6 

124.1 124.1 124.1 124.1 124.1 

131.6 131.7 131.7 131.7 131.7 

25.7 25.7 25.7 25.7 25.7 

Il.9 11.9 11.9 11.9 11.9 

16.3 16.3 16.3 16.3 16.3 

17.7 17.7 17.7 17.7 17.7 

26.6 

28.7 

64.3 

173.9 

34.4 

25.0 

29.1. 

29.2. 

29.1 

29.7 
27.2 

129.8 

129.9 

26.9 

32.0 

22.4 

14.0 

26.6 26.6 

28.7 28.7 

64.3 64.3 
173.9 173.9 

34.4 34.4 

25.0 25.0 
29.2 29.2 

29.3 29.3 

29.5 29.5 

29.5 29.6. 

29.3 29.7 

29.8 29.7 

27.2 29.7 

129.9 29.7 

129.9 29.7’ 

26.9 29.4 

32.0 31.9 

22.4 22.7 

14.0 14.1 

26.6 26.6 

28.7 28.7 

64.3 64.2 

173.9 173.9 

34.4 34.4 

25.0 25.0 

29.2 29.2 

29.3 29.3 

29.5 29.5 

29.5 29.6 

29.3 29.7 

29.7 29.7 

27.2 29.7 

129.9 29.7 

129.9 29.7 

27.2 29.7 

29.7 29.7 

29.1 29.4 

31.9 31.9 

22.7 22.7 

14.1 14.1 

74.9 

44.7 

43.3 

162.4 

23.8 

37.0 
26.3 

133.3 

I x9.7 

11.0 
17.9 

36.7 

21.8 

127.9 

133.3 

79.0 

31.5 

119.1 

137.7 

39.7 
26.6 

124.1 

131.4 

25.7 
11.8 

16.2 

17.7 

170.3 

21.3 

26.7 

28.7 

64.3 
173.9 

34.4 

25.0 

29.2 

29.2 

29.1 

29.7 
27.2 

129.8 

129.9 

26.9 

32.0 

22.4 

14.0 

Assignments were based on DEPT. ‘H-“CCOSY and ‘H-r3C long range COSY experiments. 

*Signals may be interchanged within each column. 

significant peaks at m/z 199 and 99 resulting from cleav- The structures of the other minor constituents were 
age a to the 9,lOepoxy ring [lo, 111. so that the ester was elucidated as follows. The ‘H and ‘%INMR data of 
identified as methyl (Z)-9-tetradecenoate. Therefore, the iristectorenes B (1). E (5) and G (7) show a striking 
structure of iristectorene A can be represented as 2, in resemblance to one another, suggesting that the esters 5 
which the relative stereochemistry of the ring has already and 7 are homologues of I which differ only in the chain 
been determined by NOESY experiments [S]. length of the saturated acyl moiety. The acyl moieties of 3 

PHrrO 36:2-L 
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silica gel using n-hexane -EtOAc (3: 1) afforded a mono- 
acetate 8 (9 mg). Oil, [a]” (i.)= +34 (589), +3.5 (578), 
+39 (546). +56 (436). - 13 (365) (CHCI,; c 0.18); UV 
,lzzH nm (log c): 255 (4.15); IR vz:J cm -‘: 3520 (OH), 
1740, 1370, 1240, 1020 (OAc), 1730, 1180 (CO,R), 1660, 
1610 [ >C=C(CHO)-1; EIMS m/z (ret. int.): 724 [M]’ 
(1). 665 [M - AcO] + (36), 664 [M - AcOH J + (58), 647 
[M-H,O-AcO]’ (5). 646 [M-H,O-AcOH]’ (6), 
595 [M-129]- (18). 587 [M-137]+ (16), 545 [M 
-179]+(18),527[M-197]‘(25),301(27), 147(46),135 
(38), 123(42), 121 (31) 109(30), 107(31),95(31),81 (38),69 
(100). 55 (37) 43 (79) 41 (21); ‘H and “C NMR: Tables 1 
and 2. 

Methonolysis of iristectorene A (2). A soln of 2 (23 mg) 
and 0.1% methanolic KOH (4 ml) was stirred at room 
temp. for 15 hr. Usual work-up and Lober CC on silica 
gel using n-hexane-EtOAc (2: I) gave 9 (12 mg). which 
was identical in all respects with the alcohol obtained 
from iristectorene B [S], and methyl (Z)-tetradecenoate 
(4 mg) having the following data: oil, IR \IF.~: cm- ‘: 3000 
(cis-CH=CH--), 1740, 1245, 1195, 1170 (CO,Me); 
iHNMR:60,90(3H,m,H-14), 1.30(12H,brs.H-4-7, 12, 
13). 1.62 (2H, qui, J = 7.4 Hz, H-3), 2.02 (4H, hr , H-8, 1 I), 
2.30 (2H, t, J = 7.4 Hz, H-2). 3.67 (3H, s, OMe), 5.35 (2H, 
nt, H-9, 10); 13CNMR: 614.0 (C-14), 22.4 (C-13), 25.0 (C- 
3). 26.9 (C-l l), 27.2 (C-8). 29.1 (2C)(C-4,6), 29.2 (C-5), 29.7 
(C-7), 32.0 (C-12), 34.1 (C-2), 51.5 (OMe), 129.8 (C-9), 
129.9 (C-10). 174.3 (C-l); EIMS m/z (rel. int.): 240 CM]’ 
(15). 209 [M -OMe]’ (25), 208 [M -MeOH]’ (27), 166 
[M -74-J + (33), 110 (27), 98 (37). 97 (40). 96 (43). 87 [CH, 
=CHC(=OH)OMe]’ (69). 84 (45), 83 (47), 81 (38), 74 
[CH,=C(OH)OMe]’ (86) 69 (61). 67 (40). 55 (lOO), 43 
(53), 41 (62). 

Methanolysis of iristectorene C (3). To 3 (25 mg) was 
added 0.1% methanolic KOH (3 ml). The mixture was 
then stirred at room temp. for 8 hr. Usual work-up and 
Lober CC on silica gel (n-hexane- EtOAc, 2: 1) yielded 9 
(16 mg) and methyl (Z)-hexadecenoate (7 mg): oil, IR 
vz:J cm - i: 3000 (cis--CH=CH-), 1740, 1245, 1195, I 170 
(CO,Me); ‘H NMR: 60.90 (3H, m, H-16) 1.28 (16H, hr s, 
H-4-9, 14, 15), 1.62 (ZH, qui, J=7.4 Hz, H-3). 2.02 (4H, 
br , H-IO, 13), 2.30 (2H. t, J=7.4 Hz, H-2), 3.67 (3H, s, 
OMe), 5.35 (2H, m, H-11, 12); 13CNMR: 614.0 (C-16), 
22.4 (C-15), 25.O(C-3), 26.9 (C-13) 27.2 (C-lo), 29.2 (C-4), 
29.3 (2C) (C-5,8), 29.4 (C-6), 29.5 (C-7), 29.8 (C-9), 32.0 (C- 
14),34.1 (C-2), 51.4(OMe), 129.9(2C)(C-1 I, 12). 174.3(C- 
1); EIMS m/z (rel. int.): 268 [M] + (IO), 237 [M - OMe] * 
(17),236[M-MeOH]‘(28),194[M-74]+(18),98(26), 
97 (39), 96 (31), 87 [CH,=CHC (=GH)OMe]’ (38), 84 
(32), 83 (35), 74 [CH,=C(OH)OMe]’ (50). 70 (lo), 69 
(47), 67 (28) 55 (100). 43 (38) 41 (48). 

Methanolysis of iristectorene E (5). A mixt. of 5 (34 mg) 
and 0.1% methanolic KOH (2 ml) was stirred at room 
temp. for 5 hr. Usual work-up followed by Lober CC on 
silica gel (n-hexane-EtOAc, 2: 1) afforded 9 (18 mg) and 
methyl hexadecanoate (12 mg): solid, mp 29-30”; IR 
vki: cm _ ’ : 1740, 1245, 1195, 1170 (CO,Me); ‘HNMR: 
do.88 (3H, t, 5=6.7 Hz, H-16), 1.25 (24H, hr s, H-4- 15). 
1.62 (2H, qui, J= 7.5 Hz, H-3), 2.30 (2H, t, J= 7.5 Hz, H- 
2),3.67(3H,s,OMe); i3CNMR:614.1 (C-16),22.7(C-15). 

25.0 (C-3), 29.2 (C-4), 29.3 (C-5), 29.4 (C-13), 29.5 (C-6), 
29.6(C-7), 29.7 (5C)(C-8- 12), 31.9 (C-14). 34.1 (C-2). 51.4 
(OMe), 174.4 (C-l); EIMS m/z (rel. int.): 270 [Ml’ (27), 
239[M-OMe]‘(7),227[M-43]C(10), 196[M-741’ 
(I), 143 (16), 87 [CH,=CHC (=OH)OMe]’ (71), 75 (21), 
74[CH,=C(OH)OMe]‘(lOO),69(13). 57(14). 55(29),43 
(45), 41 (21). 

Methanolysis of iristectorene G (7). Compound 7 
(11 mg) was treated with 0.1% methanolic KOH (2 ml) at 
room temp. for 6 hr. After usual work-up, methyl octade- 
canoate (5 mg) and 9 (6 mg) was obtained by Lober CC 
on silica gel using n-hexane-EtOAc (2: 1). The ester was 
obtained as a solid of mp 38 -39’; IR vkf: cm -‘: 1740, 
1245, 1195, 1170 (CO,Me); ‘H NMR: 60.88 (3H, t, J 

=6.7 Hz, H-18). 1.25(28H, hrs, H-4- 17). 1.62(2H,qui,J 
=7.5 Hz, H-3), 2.30 (2H, t, 5=7.5 Hz, H-2), 3.67 (3H, s, 
OMe); 13CNMR: 614.1 (C-18). 22.7 (C-17), 25.0 (C-3). 
29.2 (C-4), 29.3 (C-5). 29.4 (C-15), 29.5 (C-6), 29.6 (C-7). 
29.7 (7C) (C-8-14), 31.9 (C-16), 34.1 (C-2). 51.5 (OMe), 
174.4 (C-l); EIMS m/z (rel. int.): 298 [M] + (60), 267 [M 
-OMe]+ (lo), 255 [M -433 ’ (16) 143 (26). 89 (20). 87 
[CH,=CHC(=OH)OMe]- (73), 75 (28) 74 [CH, 
=C(OH)OMe]’ (100). 69 (15). 57 (16) 55 (23), 43 (36). 41 

(20). 
Methanolysis of’ iristectorenes (l-7). The ester fr. 

(124 mg) described above was stirred with 0.1% meth- 
anolic KOH (I 5 ml) at room temp. for 8 hr. Usual work- 
up and Lober CC on silica gel using n-hexane-EtOAc 
(2: 1) gave, in addition to 9 (57 mg), a mixt. of methyl 
esters (43 mg) showing 7 peaks on CC: C,,:, 49%, C,.,: , 
13%,C,,:,, 18%,C,,,, 14%, C,,,, 3%, C,,,, 2% and 
C,,., 1%. The dienoate (C,,:,) derived from 4 was 
identified as methyl (Z,Z)-9,12-octadecadienoate by 
comparison of its R, in GC with that of an authentic 
sample. 

Methanolgsis of glycerides. Methanolysis of the gly- 
cerides (541 mg) which coexisted in the same seed oil and 
subsequent GC analysis revealed the following methyl 
esters (468 mg): tetradecanoate (1%). hexadecanoate 
(I 1%). octadecanoate (4%). (Z)-9octadecenoate (51%) 
and (Z,Z)-9,12-octadecadienoate (30%). 

Epoxidation of methyl (Z)-tetrodecenoote. To a soln of 
the ester (3 mg) derived from 2 was added MCPBA (4 mg) 
in CH,Cl, (2 ml). The mixt. was then stirred at room 
temp. for 6 hr. After usual work-up, methyl 9,lO-epoxyte- 
tradecanoate (2 mg) was obtained as an oil by CC on 
silica gel using n-hexane-EtOAc (15: 1). IR vF;i cm-‘: 
1740, 1245,1195,1170 (CO,Me). 820 (oxirane); ‘H NMR: 
60.93(3H,f,J=7.1 Hz,H-14) 1.33(12H,hrs.H-4-7, 12, 
13). 1.49 (4H, br, H-8, I l), 1.63 (ZH, qui, J= 7.5 Hz, H-3), 
2.31 (2H, t, 5=7.5 Hz, H-2), 2.90 (2H, m, H-9, lo), 3.70 
(3H, s, OMe); 13CNMR: 614.0 (C-14). 22.6 (C-13). 24.9 
(C-3), 26.6 (C-7), 27.5 (C-l 1). 27.8 (C-8), 28.8 (C-12). 29.0 
(C-5), 29.2 (C-4), 29.3 (C-6), 34.1 (C-2), 51.7 (OMe), 57.2 
(2C) (C-9, lo), 174.3 (C-l); EIMS m/z (rel. int.): 256 CM]’ 
(l), 225 [M-OMe]’ (15), 199 [M-(CH,),Me]+ (20), 
171 [(CH,),CO,Me] * (27), 139 (26), 127 (28). 99 (17). 97 
(39), 95 (23). 94 (24), 87 (54), 74 (100). 69 (49), 67 (20). 57 
[(CH,),Me]’ (32) 55 (56). 43 (39), 41 (41). 

Epoxidation of methyl (Z)-hcxadecenoate. The ester 
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(6 mg) derived from 3 was epoxidized with MCPBA 
(7 mg) in CH,CI, (2 ml) at room temp. for 5 hr. Usual 
work-up followed by CC on silica gel using n- 
hexane-EtOAc (30 : 1) afforded methyl 11 ,I Z-epoxyhexa- 
decanoate (5 mg). Oil; IR v:J cm- *: 1740, 1245, 1195, 
1170 (CO,Me), 820 (oxirane); ‘H NMR: 60.93 (3H, t, J 
=7.1 Hz H-16), 1.30(16H,brs, H-4-9, 14, 15), 1.50(4H, 
br, H-10, 13), 1.62 (2H, qui, J=7.5 Hz, H-3), 2.30 (ZH, t, J 
=7.5 Hz, H-2). 290(2H, m, H-11, 12), 3.67(3H, s, OMe); 
13C NMR: 6 14.0 (C-16), 22.6 (C-15). 25.0 (C-3), 26.6 (C-9), 
27.5 (C-13), 27.8 (C-IO), 28.8 (C-14), 29.1 (C-4), 29.2, 29.3, 
29.5 (2C) (C-5 _ 8), 34.1 (C-2), 51.5 (OMe), 57.2 (2C) (C-l 1, 
12). 174.3 (C-l); EIMS m/z (rel. int.): 284 [M]+ (3), 253 [M 
-OMe]+ (15), 227 [M-(CH,),MeJ+ (33), 199 
[(CH2),&02Me]+ (50), 155 (28). 148 (26). 99 (25) 97 (28), 
95 (30), 87 (94), 83 (34), 81 (36), 74 (lCQ), 69 (57), 67 (28), 57 
[(CH,),Me]+ (27) 55 (54), 43 (28), 41 (24). 

Epoxidotion of methyl (Z)-octudecenoate. To a soln of 
the esters (137 mg) derived from crude 6 was added 
MCPBA (28 mg) in CH&I, (14 ml) and the mixt. was 
stirred at room temp. for 5 hr. After usual work-up, CC 
on silica gel using n-hexane-EtOAc (15: 1) followed by 
prep. HPLC on reversed phase silica gel (90% MeOH) 
yielded methyl 11.1 Z-epoxyoctadecanoate (4 mg). Oil; IR 
~2:: cm- ‘: 1740, 1245, 1195, 1170 (CO,Me), 820 (oxir- 
ane); rH NMR: 60.88 (3H, t, J =7.1 Hz, H-18), 1.28 (20H, 
brs,H-4-9, 14% 17), 1.49(4H,br,H-10,13), 1.63(2H,qui, 
J=7.5 Hz, H-3),2.31 (2H, t,J=7.5 Hz,H-2), 2.90(2H,m, 
H-11,12), 3.67(3H,s, OMe); 13CNMR:614.1 (C-18), 22.7 
(C-17), 24.9 (C-3), 26.6 (2C) (C-9, 14). 27.8 (2C) (C-10, 13), 
29.O(C-15), 29.2(2C),29.4(C-4-6) 29.5(2C)(C-7,8), 31.8 
(C-16) 34.1 (C-2), 51.5 (OMe), 57.2 (C-11), 57.3 
(C-12), 174.3 (C-l); EIMS m/z (rel. int.): 312 CM]’ (3), 
281[M-OMe]’ (5) 227 [M-(CH,),Me]+ (ll), 199 
[(CHz)r,&O,Me]+ (26). 155(31), 127(22),97(34),95(31), 
87 (49), 85 [(CH,),Me] + (15), 83 (45). 74 (100), 69 (47), 67 
(31), 55 (57). 43 (41), 41 (36). 
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