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Phytochemical Studies on Lonicera Caulis (2) - Aliphatic and
Phenolic Compounds
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Abstract — Fourteen compounds were isolated from the 70% ethanol extract of Lonicera Caulis (Caprifoliaceae) and their
structures were identified as seven aliphatic compounds [long-chain alcohols (1, 2), trilinolein (3), hexacosanol (4), fatty acids
(6), 9,12,13-trihydroxyoctadeca-10(E),15(Z)-dienoic acid (10), and pinellic acid (11)] and seven phenolics [bis(2-ethyl-
hexyl)phthalate (dioctylphthalate, DOP) (5), coniferaldehyde (7), caffeic acid docosanoyl ester (8), caffeic acid (9), coniferyl
aldehyde 4-O-glucoside (12), linarin (13), and coniferin (14)]. The chemical structures of these compounds were identified on
the basis of spectroscopic methods and comparison with literature values. All the compounds except for caffeic acid (9) were
isolated from this plant parts for the first time.

Key words — Lonicera japonica Thunb., Caprifoliaceae, Lonicera Caulis, aliphatic and phenolic compounds, isolation and
identification

mi‘) oA} Q1% (Lonicera Caulis, #44)°] 70% EtOH-r & Jasco FT/IR-53002 A}-&3te] =74 319tk NMR&
ZEZ5E 1252 sterol ¥ triterpenoid AEES E2] 3} Varian Gemini 2000 (300 MHz), Bruker Avance 400 (400

o] FZE FRIste] B3l vl Qi) 21Fe] A L——.% E}@% MHz) %=+ Bruker Avance 500 (500 MHz) spectrometerS:
Bl dstedrs Bid A3t gley, diesd E2E AHg-EFe] %7319 ™, EIMSE Hewlett-Packard 5989B
#3FIA = quinic acid FE=AE0] S ZHE LC-MSZ GC/MS E+= Jeol JMS-700 mass spectrometerS AH8-3}51

gelE9.0m ? flavonoid AE-"0 E% Fe] ®ag v gk t}. FAB-MS+ Jeol JMS-700 high resolution mass
2 dFM e FY A sgtE 9 Hesd =248 spectrometerE  AF&-3F93TF Column  chromatography-&
A AFAIE Harstaral g silica gel> Merck®] Kieselgel 60 (no. 7734 =& 7729)<,
SdaZErETRN = Merck®] LiChroprep RP-18 (particle

M= ol "iH size 40-63 um)E AME3} Tl TLC plates= Merck2]

Kieselgel 60F,s, 5= RP-18,5,4 precoated plateS ARE-3}51
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x2]5ke] EtOAc 8 (1272 g) ¥ BuOH #38 (491.5 g)
S Zhzp AUk UHA] 5L A F53H H0 £35S

LA}

olE E3¥ F hexane ¥ (80.3 g)°l I3l hexane/
EtOAc (gradient)®] 8=-81 = silica gel (Merck no. 7734)
column chromatographyE A3t 327l¢] A= &
ATt olF H-8& AEAES whEsie] sletE 1 (3 me)s 4
Sk AEE H-18 (0473 g)°l W3l hexane/EtOAc
(gradient)?] -8Z-8vlZ silica gel (Merck no. 7729) column
chromatography & A8l A2 H-18-125-E 3}5HE 2
(4mg)E AAUrt.

CH,CL, 9 (96.8 g)°ll tHa}o] hexane, hexane/CH,CI,
(1:1), CH,Cl/MeOH (gradient)®] &&-&vlZ silica gel
(Merck no. 7734) column chromatographyS- 2|31 357)]
9] 473 AT} 0|5 ARIE 712 C-06 (0.8 g)
) 3}o] hexane/EtOAc (gradient)2] £Z 81| Z silica gel
(Merck no. 7729) column chromatographyS AA|3}e] AF
2] C-06-10 (0.36 gy LIl ©]5 TIA| benzeneS §&-8v)
= silica gel (Merck no. 7729) column chromatography =
AN G| A 2EE C-06-10-225F 3FE 3 (20 mg)
S dQom, 2EE C-06-10-09 (025 )< silica gel
(Merck no. 7729) column®l] A3 CHCLOZ &&A1A <
2 AFE C-06-10-09-425E 313HE 4 (212 mg)E B
o} &E-E C-11 (6.0 g)°] 3}l hexane, hexane/EtOAc
(gradient)®] -8=-81|=Z silica gel (Merck no. 7734) column
chromatographyE A8l Aozl &8 C-11-227F 3}
& 5 (30 mg)E, 2FEF C-11-145 CH,CL/MeOH &%
S 2 AAHE wHEste] 319 6 (40 me)yS ZHE 4]
om, 2%E C-1148 (05 gell Thsld CH,CLE silica gel
(Merck no. 7729) column chromatographyS AA|3}e] o]
1 AEE C-11-48-10 (90mg)oll thale] THA] hexane,
hexane-EtOAc (10:1, 10:2)¢] 8=8&vwlZ silica gel
(Merck no. 7729) column chromatographyS AA|3l] AE
%] C-11-48-10-2525F SI3HE 7 3 mg)s AU &g
C-13 (2.0 g)° 3} hexane, hexane/EtOAc (gradient)2]
SE8Z silica gel (Merck no. 7729) column
chromatography & A Al8le] Loxl &fE C-13-55
CH,CL/MeOH &Hgu| 2 A4S whikale] 313HE 6 (6
mg)S AUtk 2EF C-13-22 (50 mg)oll thake] CH,CLy/
MeOH/H,0 = 7 : 0.1 : 0.52] 8&8vlZ silica gel (Merck
no. 7729) column chromatographyS AA|3te] Aofxl &k
3 C-13-22-62 CH,ClyMeOH E3-8uj2 A 24< v
3] 35HE 8 (13 mg)S LAt

EtOAc 38 1262 g2 silica gel (Merck no. 7734)
column®l| Z 3. CH,Cl,/MeOH (gradient)2] &vi|Z &FA]
A 207 2E-FS AJTH 2EF E-08 (4.0 g)S silica gel
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(Merck no. 7734) column®l] Z 3. hexane/EtOAc (gradient)
2 82AA d& ~E3F E-08-4Z CH,ClL/MeOH &8
2 A wHESte] SHEHE 9 (7 mg)E AU the
283 E-12 (7.0 g)= silica gel (Merck no. 7734) column
o] A3 hexane/EtOAc (gradient)Z S-EA|AH A2 £EF
E-12-9 (800 mg)S THA| silica gel (Merck no. 7729)
column®l] 4 3. CH,Cl/MeOH/H,0 =7 : 0.1 : 05 > 7 :
05:05—>7:2:059 &viE &FAIA LS A3
t} o] ¥ &H3F E-12-9-13 (20 mg)< silica gel (Merck
no. 7729) column®| ThA] Ao EE3} EtOAc/MeOH
(gradient)2 8Z=A1A 39HE 10 (17 mg)S AU} 283
E-12-9-14 (38 mg)= silica gel (Merck no. 7729) column
of 4o} CH,Cl/MeOH/H,0 =7:1:05—>7:15:05
— 7:2:05 8= AEHES AAsk] A2 2EY
E-12-9-14-12%€ 3131& 11 (10 me)yS AUrh &8 E-
14 (12.0 g)< silica gel (Merck no. 7734) column®l| Z 3.
hexane/EtOAc (gradient)Z §EA1A A& A8 E-14-46
(3.0 @)= silica gel (Merck no. 7734) column®l] 2 3L
CH,Cl/MeOH/H,O =7 :1:05—>7:15:05—>7:2
: 0.59] 8=81|E chromatographyS HA|sle] Adojzl &
3 E-14-46-15 (10 mg)S RP-18 columnell Zo] MeOH/
H,0 = 6 : 49] §&8vZ 83A1A 3IFE 12 Ume)E 4
Tk &FEE B-14-46-22 (14 mg)< silica gel (Merck no.
7729) column] A3 CH,Cl/MeOH/H,0 = 7 : 1 : 0.5 —
7:15:05—>7:2:059 SHEE S§EAIA = &
5 E-14-46-22-502 AAAS wHE3le] sl 13 (2 mg)
< 4l

BuOH +3¥ 1500 g2 silica gel (Merck no. 7734)
column®l] Z 3. CH,Cl,/MeOH/H,0 =7 :1:05 —> 7:
15:05—>7:2:059 EH8mi2 &&A1A 370 &8
S At ol& &g vk &7E B-13 (9.0 gy th
Al silica gel (Merck no. 7734) column®] Ao EtOAc,
EtOAc/H,0 = 100 : 12] 8&8V|Z chromatographyE 4
Alste] AE-F B-13-17 (80 mg)S AUt} o]= t}A] RP-
18 column®ll A3 MeOH/H,O = 6 : 49] &2 8FA|A
Ao AR B-13-17-62 27 SI9HE 14 (56 mg)E A
t}. Egl¥ AEE Z hydrocarbon alcohobi2] E3HEE<1
1 2 29} hexacosanol (4) 2 AWE E3E (6) 5= 54
29l W7 & ALg-3le] GC/MSZE ZH2HS ERlal]r).

Trilinolein ~ (3) —®M A1 €] oil. 'H-NMR (300 MHz,
CDCly) &: 0.85-091 (9H, m, 3xCH,), 1.30 (CH,), 1.61
(6H, m, 3x3-CH,), 2.04 (I12H, q, J = 63 Hz, 3x8-CH,,
3x14-CH,), 231 (6H, t, J = 7.5 Hz, 3xCOCH,), 2.77
6H, t, J = 63 Hz, 3x11-CH,), 4.14 (2H, dd, J = 6.0,
12.0 Hz, a.y-CH,), 429 (2H, dd, J = 4.5, 12.0 Hz, ay-
CH,), 524—-5.42 (13H, m, B-CH, 6xCH=CH). "C-NMR
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(755 MHz, CDCLy) &: 14.0, 14.1 (CH,), 22.5, 22.7 (C-
17), 24.8, 24.9 (C-3), 25.6 (C-11), 27.2 (C-8, 14), 29.1 -
29.7 (CH,), 29.2 (C-6), 29.3 (C-15), 29.6 (C-7), 31.5 (C-
16), 34.0, 342 (C-2), 62.1 (C-..y), 68.9 (C-B), 127.9 (C-
12), 128.1 (C-10), 129.9 (C-9), 130.2 (C-13), 172.8, 173.2
(CO). FAB-MS m/z 879 [M + H]', 600 [(M + H)—279]+,
337 (M + H)—279—263]+, 263.

Coniferaldehyde (7) — #2 A& EL IR v, (KBr)
3420 (OH), 1672 (of-unsat. C=0), 1644, 1597, 1513
(aromat. C=C), 1287, 1135, 1027, 940, 814 cm™. UV A,
(log €) (MeOH) 222 (4.00), 240 (4.04), 339 (4.37) nm.
'H-NMR (300 MHz, CD,0OD) & 3.90 (3H, s, OCH,),
6.65 (14, dd, J = 7.8, 15.6 Hz, H-8), 6.84 (IH, d, J =
8.1 Hz, H-5), 7.17 (1H, dd, J = 1.8, 8.1 Hz, H-6), 7.26
(1H, d, J = 1.8 Hz, H-2), 7.58 (IH, d, J = 15.6 Hz, H-
7), 9.57 (1H, d, J = 7.8 Hz, H-9). "C-NMR (75.5 MHz,
CD,0D) &: 127.6 (C-1), 112.1 (C-2), 149.5 (C-3), 151.7
(C-4), 116.6 (C-5), 1252 (C-6), 156.3 (C-7), 126.7 (C-8),
196.2 (C-9), 564 (OCH,). EI-MS m/z (rel. int., %) 178
[M]" (100), 177 [M—H] (24), 161 [M—OH]" (28), 147
(41), 135 (50), 118 (25), 107 (45), 89 (26), 77 (46).

Caffeic acid docosanoyl ester (8) — ¥4 F-4 &t
'H-NMR (300 MHz, CDCl,) &: 0.88 (3H, t, J = 6.9 Hz,
CH,), 125 [br s, (CH,),], 1.69 (2H, m, H-2"), 4.19 (2H, t,
J =69 Hz, H-1', 626 (1H, d, J = 15.9 Hz, H-8), 6.87
(1H, J = 8.1 Hz, H-5), 7.01 (I1H, dd, J = 2.1, 8.1 Hz, H-
6), 7.09 (1H, d, J = 2.1 Hz, H-2), 7.57 (1H, d, J = 15.9
Hz, H-7). "C-NMR (75.5 MHz, CD,0OD + CDCl,) &: 14.3
(CH,), 232 (CH,CH,), 26,5 (C-3), 293 (CH,CH,CH,CH,),
298 (CH,), 29.9 (CH,), 30.1 (CH,), 302 (CH,), 32.5 (C-
2), 652 (C-1', 114.7 (C-8), 1149 (C-2), 1159 (C-5),
1224 (C-6), 1272 (C-1), 1459 (C-3), 1462 (C-7), 148.6
(C-4), 169.0 (C-9). EI-MS m/z (rel. int, %) 572 [M,
caffeic acid octacosanol ester] (6), 544 [M’, caffeic acid
hexacosanoyl ester] (10), 516 [M’,
tetracosanoyl ester] (43), 488 [M’, caffeic acid docosanoyl
ester] (63), 460 [M', caffeic acid eicosanoyl ester] (11),
432 [M', caffeic acid octadecanoyl ester] (3), 180 [caffeic
acid]” (100), 163 [(HO),C,H,CH=CH-C=0'] (95), 136
[caffeic acid — CO,]" (29).

Caffeic acid (9)- "™ &9 IR v,, (KBr) 3137
(OH), 1650 (o,B-unsat. C=0), 1610, 1512, 1434 (aromat.
C=C), 1279, 1221, 1162, 1117, 975 (rans CH=CH), 903,
856, 797 em™. UV A, (log €) (MeOH) 216 (4.28), 241
(4.10), 296 (4.20), 323 (4.31) nm. 'H-NMR (400 MHz,
DMSO-d,) &: 6.16 (1H, d, J = 15.8 Hz, H-8), 6.75 (1H,

caffeic  acid
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d, J = 82 Hz, H-5), 696 (1H, dd, J = 1.8, 8.2 Hz, H-6),
7.02 (1H, d, J = 1.8 Hz, H-2), 740 (1H, d, J = 15.8 Hz,
H-7), 9.16, 9.56 (IH each, br s, OH), 12.1 (IH, br s,
COOH). "C-NMR (755 MHz, CD,OD) &: 127.8 (C-1),
115.6 (C-2), 146.8 (C-3), 149.5 (C-4), 1165 (C-5), 122.8
(C-6), 147.0 (C-7), 114.1 (C-8), 171.1 (C-9). EI-MS m/z
(rel. int, %) 180 [M] (100), 163 [M—HO] (24), 136
[M—CO,]" (83), 135 [M—CO,H]" (28), 134 [M - (CO,H
+ H)]" (56), 117 (18), 107 (17), 89 [C,H|" (64).

9,12,13-Trihydroxyoctadeca-10(E),15(Z)-dienoic acid
(10) — ¥4 ZAYHRD o], = -304° (¢ = 0.1, MeOH).
IR v, (KBr) 3544, 3355 (OH), 2926, 2849 (CH), 1696
(acid), 1462 (CH,), 1311 (CH,), 1071 (C-O), 974 (trans
CH=CH), 860, 725 cm™. '"H-NMR (300 MHz, CD;0D) &:
096 (3H, t, J = 7.5 Hz, 18-CH,), 1.33 (CH,), 1.52 (IH,
m, H-8), 1.61 (2H, m, H-3), 2.01 — 2.15 3H, m, H-17,
14b), 226 (2H, t, J = 7.3 Hz, H-2), 2.34 (1H, m, H-14a),
342 — 348 (1H, m, H-13), 3.95 (1H, t, J = 5.3 Hz, H-
12), 404 (IH, m, H-9), 545 (2H, m, H-15, 16), 5.68
(IH, dd, J = 2.6, 15.6 Hz, H-11), 5.74 (1H, dd, J = 2.4,
15.6 Hz, H-10). "C-NMR (75.5 MHz, CD,0D) &: 14.6
(C-18), 21.7 (C-17), 262 (C-3), 26.5 (C-7), 302, 304,
30.5 (C-4, 5, 6), 31.5 (C-14), 36.6 (C-2), 38.3 (C-8), 73.0
(C-9), 75.8 (C-13), 75.9 (C-12), 1264 (C-15), 131.1 (C-
10), 134.3 (C-16), 136.5 (C-11). FAB-MS m/z 367 [M +
K], 351 [M + NaJ’, 329 [M + H]". Methyl trimethylsilyl
9,12,13-trihydroxyoctadeca-10(E),15(Z)-dienoate: EI-MS m/z
(rel. int., %) 518 (4), 460 (5), 317 (8), 293 (19), 259 (16),
171 (100), 81 (22), 73 (88).

Pinellic acid (11) — ¥4 BRI [o],” = -1.3° (¢
= 0.15, MeOH). IR v, (KBr) 3544, 3356 (OH), 2932,
2849 (CH), 1696 (acid), 1462 (CH,), 1314 (CH,), 1073
(C-0), 974 (trans CH=CH), 727 cm”'. 'H-NMR (300
MHz, CD,0OD) & 090 (3H, t, J = 6.9 Hz, 18-CH,), 1.33
(CH,), 226 (2H, t, J = 7.2 Hz, H-2), 3.40 (1H, m, H-13),
390 (1H, t, J = 5.7 Hz, H-12), 404 (1H, dd, J = 6.0,
11.7 Hz, H-9), 565 (IH, dd, J = 5.0, 15.6 Hz, H-11),
572 (1H, dd, J = 5.0, 15.6 Hz, H-10). 'H-NMR (500
MHz, pyridine-ds) &: 0.78 (3H, t, J = 6.8 Hz, 18-CH,),
127 (CH,), 245 (2H, t, J = 7.3 Hz, H-2), 391 (1H, m,
H-13), 447 (2H, m, H-9, 12), 629 (1H, dd, J = 5.5, 15.6
Hz, H-11), 635 (IH, dd, J = 5.7, 15.6 Hz, H-10). "C-
NMR (75.5 MHz, CD,0OD) &: 144 (C-18), 23.7 (C-17),
26.2 (C-3), 26.4 (C-7), 26.6 (C-15), 30.2, 304, 30.5 (C-4,
5, 6), 33.1 (C-16), 33.6 (C-14), 352 (C-2), 38.3 (C-8),
73.0 (C-9), 75.8 (C-13), 76.5 (C-12), 131.1 (C-10), 136.6



Vol. 40, No. 4, 2009

(C-11). "C-NMR (125.8 MHz, pyridine-d;) 8: 142 (C-
18), 22.9 (C-17), 25.6 (C-3), 26.0 (C-7), 26.1 (C-15),
29.5, 297, 299 (C-4, 5, 6), 322 (C-16), 33.5 (C-14),
35.0 (C-2), 384 (C-8), 71.8 (C-9), 75.1 (C-13), 76.1 (C-
12), 130.8 (C-10), 136.5 (C-11), 176.5 (C-1). FAB-MS m/z
369 [M + K], 353 [M + Na]'. Pinellic acid methyl ester:
'H-NMR (300 MHz, CDCL,) &: 0.89 (3H, t, J = 6.6 Hz,
18-CH,), 1.31 (CH,), 2.30 (2H, t, J = 7.2 Hz, H-2), 3.47
(1H, m, H-13), 3.66 (3H, s, COOCH,), 3.95 (1H, m, H-
12), 4.15 (1H, m, H-9), 5.70 (1H, dd, J = 6.0, 15.6 Hz,
H-11), 5.82 (1H, dd, J = 6.3, 15.6 Hz, H-10). EI-MS m/z
(rel. int., %) 309 [M—H,0-OH]'", 277, 226 (24), 211
(9), 194 (100), 176 (10), 166 (13), 155 (35), 109 (14), 95
(29), 83 (44), 74 (8). Methyl trimethylsilyl pinellate: EI-
MS m/z (rel. int., %) 460 (3), 387 (1), 298 (4), 259 (17),
173 (100), 129 (4), 103 (10), 73 (56).

Coniferyl aldehyde 4-O-glucoside (12) — 2 38
B2 al,” = -15.9° (¢ = 02, MeOH). IR v, (KBr)
3363 (OH), 1664 (a.,B-unsat. C=0), 1600, 1510 (aromat.
C=0C), 1273, 1077, 1021 (glycosidic C-O), 900, 808 cm™.
UV A, (log €) (MeOH) 215 (sh, 4.03), 234 (3.96), 306
(4.13), 326 (4.17) nm. 'H-NMR (500 MHz, CD,;0D) &:
3.82 (1H, dd, J = 5.1, 12.3 Hz, H-6'a), 3.88 (1H, dd, J =
2.1, 12.3 Hz, H-6b), 3.90 (3H, s, OCH,), 5.00 (1H, d, J
= 7.5 Hz, H-1', 6.71 (IH, dd, J = 7.8, 15.6 Hz, H-8),
721 (1H, d, J = 84 Hz, H-5), 7.26 (1H, dd, J = 1.8, 84
Hz, H-6), 7.32 (IH, d, J = 1.8 Hz, H-2), 7.61 (IH, d, J
= 15.6 Hz H-7), 961 (1H, d, J = 7.8 Hz, H9). “C-
NMR (125.8 MHz, CD,0D) & 131.1 (C-1), 113.6 (C-2),
151.9 (C-3), 151.7 (C-4), 118.1 (C-5), 1252 (C-6), 156.0
(C-7), 129.0 (C-8), 196.9 (C-9), 102.8 (C-1'), 75.6 (C-2),
787 (C-3), 72.1 (C-4"), 79.1 (C-5'), 632 (C-6), 57.6
(OCH,). FAB-MS m/z 363 [M + Nal’, 341 [M + HJ|’,
179 [(M + H) — 162]".

Linarin (13) - 94 BAHH R D [o],* = +12.0° (¢ =
0.2, MeOH). IR v, (KBr) 3467 (OH), 1659 (c,B-unsat.
C=0), 1608, 1582, 1503 (aromat. C=C), 1300, 1245,
1184, 1070 (glycosidic C-0), 844, 806 cm™. UV Amax (log
g) (MeOH) 268 (4.29), 326 (4.33); (MeONa) 287 (4.22),
363 (4.01); (NaOAc) 268 (4.30), 324 (4.32); (NaOAc +
H,BO,) 268 (4.31), 328 (4.35); (AICL) 275 (4.25), 301
(420, 344 (4.36), 384 (4.24); (AICI, + HCI) 277 (4.26),
301 (4.22), 341 (4.36), 383 (4.19). 'H-NMR (300 MHz,
DMSO-d) &: 1.07 (IH, d, J = 6.0 Hz, Rha CH,), 3.86
(3H, s, OCH,), 4.54 (IH, d, J = 12 Hz, H-1"), 5.05 (1H,
d, J = 6.9 Hz, H-1"), 644 (1H, d, J = 2.1 Hz, H-6), 6.79
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(IH, d, J = 2.1 Hz, H-8), 6.94 (1H, s, H-3), 7.15 (2H, d,
J =90 Hz, H-3', 5, 8.05 2H, d, J = 9.0 Hz, H-2, 6"),
12.90 (1H, br s, 5-OH). "C-NMR (75.5 MHz, DMSO-d,)
81 1642 (C-2), 1040 (C-3), 1822 (C-4), 1613 (C-5),
95.0 (C-6), 1632 (C-7), 99.9 (C-8), 1572 (C-9), 105.7
(C-10), 55.8 (OCH,), 1229 (C-1'), 128.7 (C-2!, 6), 114.9
(C-3', 5, 162.6 (C-4), 1002 (C-1"), 73.3 (C-2"), 76.4 (C-
3", 69.8 (C-4", 759 (C-5"), 663 (C-6"), 100.7 (C-1™),
70.5 (C-2"), 709 (C-3"), 72.3 (C-4"), 68.5 (C-5"), 18.0
(C-6"). FAB-MS m/z 615 [M + NaJ, 593 [M + HJ", 447
[(M + H) — 146]", 285 [(M + H) — 146 — 162]".

Coniferin (14) — M4 ZAFEL [a],” = 48.1° (¢ =
02, MeOH). IR v, (KBr) 3388 (OH), 1650, 1594,
1512, 1455 (aromat. C=C), 1266, 1075, 1043 (glycosidic
C-0), 809 ecm™. UV A, (log €) (MeOH) 212 (sh, 3.45),
258 (3.26), 265 (sh, 323) nm. 'H-NMR (400 MHz,
CD,0D) &: 3.86 (3H, s, OCH,), 3.87 (IH, dd, J = 2.1,
12.6 Hz, H-6'b), 420 (2H, dd, J = 12, 5.7 Hz, H-9),
488 (IH, d, J = 7.8 Hz, H-1), 627 (1H, dt, J = 5.7,
15.9 Hz, H-8), 6.54 (1H, d, J = 15.9 Hz, H-7), 6.94 (1H,
dd, J = 1.8, 8.4 Hz, H-6), 7.06 (1H, d, J = 1.8 Hz, H-2),
710 (1H, d, J = 84 Hz, H-5). "C-NMR (100 MHz,
CD,0D) &: 133.7 (C-1), 111.4 (C-2), 150.9 (C-3), 147.6
(C-4), 118.0 (C-5), 120.7 (C-6), 1314 (C-7), 129.0 (C-8),
63.8 (C-9), 102.7 (C-1), 75.0 (C-2"), 78.2 (C-3"), 71.3 (C-
4, 779 (C-5), 62.5 (C-6), 57.5 (OCH,). FAB-MS m/z
365 [M + NaJ".
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2 7€} phenold 3FgHEEC] el B3 HATh Q%]
70% EtOHY =& A8l st 42 o5 Fg&9)
sl A2ntETtE]E W AAEle] v 22 =3
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3= 4% hexacosanol & GC/MSE A3k €217 519
Tk CH,CL, #8027 E] A& C\ - Cyd] AW EFE
6y methylation A7) = GOMSE A5l 817 81910
™, bis(2-ethylhexyl)phthalate (DOP) (5y= ¥=EY 3} 24
Zo = wlaste] ztzh gRlsitt. setE 32 25 Aol
FA8= long-chain AWite] AgtE|o] Q= acylglycerol=
Z4 =t} £3] glycerol F32] "C-NMR chemical shift
Zkol & 62.1 20)# 68.9914 YER}I Y& ACE Hol
triacylglycerol®] ™, A]W+FL- linoleic acid’} esterd 33}al



330

I+ trilinolein Y-S F4 3 th FAB-MSo| A = Fig, 1]
Ve v} o] B2 fragment ionE°] m/z 600, 263
T UERSL Sl 2o ol ERlsitt”

3}3HE 78 'H-NMROIIA ABX typed] splitting pattern©]
el 3lue] OCH, signalst frans olefinic proton®] Z}
7t § 7.58 (d, J = 15.6 Hz)®} 6.65 (dd, J = 7.8, 15.6 Hz)
ol A1 LFeRQITE. o] 2loll = aldehyde H7} 8 9.57 (d, J =
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Hz; 8. 136.5), 8, 5.74 (1H, dd, J = 24, 15.6 Hz, 5.
1311101 71R181= signals £]oll B 31te] cis o5 Al
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BRtaL Qe ZloR Hot 319hE 102 3719 OH7|<} 27)
9 olF Aol EAlstke A IR HEE AlE F
Ak = AATE. o] 3FE2] methyl trisilylate =4S &
AJ3I3L ©]2] EI-MS spectrume XH Fig, 20 YebH nlo}
7ol TMSI groups 71 7 ©HAZ G Ato]ofl ] o] x4
m/z 1713} 387904 fragment ionE°] YERJIL JOoH m/z
2590141 fragment ©]-2°] VERLSL Q= Z1OE Ko} & &)
9] OHE= Coll 91X8har a8 ATk whehA o
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fulgidic acid'™®<} 9S,12R,13S-trihydroxyoctadeca-10(E), 15(Z)-
dienoic acid$! malyngic acid'?7} B3 v} 9o} 1 o]
2ol Hlale E7Fselith skekE 11 3709 OHet [,
3.40; 5. 75.1, 8;3.90; 8. 76.1, 8y 4.04; 5. 71.8] e ©]
ZA% 6,565 (1H, dd, J = 5.0, 15.6 Hz; 5. 136.5), &
572 (IH, dd, J = 5.0, 156 Hz 8. 130.8] ©] A<
NMR data® &1 &= IAr}. ©]¢] HMBC spectrums k.
W Fig. 3 ollxe} 7ol o]FAtE SHoE I FETE[-
CH,-CH(OH)-CH=CH-CH(OH)-CH(OH)-CH,- ]S &}¢13
T Ao, o]F AL dellA AF3 vk} ZFol olefinic
protonE2] J 4k (15.6 H2) 2. & trans (E)HS &k} ol<}
2o FET2E R 1004 9420] 019 methyl esters:
TMSZ trimethylsilylationA] A -2 methyl trisilylate =
A|¢] EI-MS spectrumol A= 818F 4= 99tk = Fig. 291
A} 7ro] TMSi groupe 7F 5 €k AlolofA] o
X m/z 1733 3870141 fragment ionE°] YERIL Qlom
2 Cjp A4 12,13-vicinal diTMSiel™ o]FZ 3] <
A= C,,°l3L, B 32 OHE m/z 259 ©]&°] YER}aL
e Ao® Hol Coll XS Y I 5 3}

9 12

Fig. 1. Key FAB-MS fragmentation of trilinolein (3).
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