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WE: AT RSB LRI (Neoboletus brunneissimus) (RITL 22 B4y, FE0 B85 7 18 Mb&Y), SHALMEBRAMPBALE 2T, 250
%58 N 5a,80-HF A -(22E,24R)-F £ §4-6,22- J#-36-BE (1)~ 5a,80-IF " -(22E,24R)-3 £ {-6,9(11),22- = 4%-36-BF (2)+ (22E,
24R)-F M1 §§-7,22- ZJ3-36-1% (3). (24S)-F M &5-7-45-36-l% (4). (22E,24R)-Z i1 {§§-7,22- —¥%-36,50,64- =% (5). (24S)-Z.%:
JIB & J75-7-4%-38,50,6- =l (6), (22E,24R)-F A #-7,22- —J#5-35,50,68,90-VU 4% (7)- (22E,24R)-% ff £§-5,7,2- = Jfi-3-H(8)-
3/-O-Hk IR % B 3 -50,8a- 34 —%A-(22E,24R)- % /1-6,22- )7 (9). & LB HES (10). B SR (11). JEHIEE (12). &-2-2%)4
ZE2 (13). MARR (14). JABERZ (15). FEEBR (16). WihER-o-HhEeE (17)F0 1-O-MitHe 7 % bEJk-(2S,3R 4E,8E,2R)-2-N-(2-#%
BERFARE)-9- 1 Kk-4,8- B RE (18). U LALEWI N RSB A FF B b oy 545 3], &4 64 94 13 1 17 N IR
JE B R 25 FU b o 949 3
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Chemical Constituents from the Neoboletus brunneissimus
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(1. Faculty of Life Science and Technology, Kunming University of Science and Technology, Kunming 650500, China; 2. State Key Laboratory of Phyto-

chemistry and Plant Resources in West China, Kunming Institute of Botany, Chinese Academy of Sciences, Kunming 650204, China)

Abstract: In order to understand the chemical constituents of Neoboletus brunneissimus, eighteen compounds
were isolated. On the basis of spectral data, they were identified as 5a,8a-epidoxy-(22E,24R)-ergosta-6,22-dien-
36-ol (1), 5a,8a-epidioxy-(22E,24R)-ergosta-6,9(11),22-trien-3p-ol (2), (22E,24R)-ergosta-7,22-dien-35-ol (3),
(24S)-ergosta-7-en-35-ol (4), (22E,24R)-ergosta-7,22-dien-34,5a,64-triol (5), (24S)-ethylcholest-7-ene-34,5a,64-
triol (6), (22E,24R)-ergosta-7,22-diene-38,5¢,64,9a-tetrol (7), (22E,4AR)-ergosta-5,7,22-trien-34-o0l (8), 34-O-
glucopyranosyl-5a,8a-epidioxy-(22E,24R)-ergosta-6,22-dien (9), monomethyl fumarate (10), fumaric acid (11),
succinic acid (12), trans-2-decenedioic acid (13), nicotinic acid (14), nicotinamide (15), shikimic acid (16),
linoleic acid-a-glyceride (17) and 1-O-$-D-glucopyranosyl-(2S,3R,4E,8E,2'R)-2-N-(2'-hydroxypalmitoyl)-9-methyl-
4,8-sphingadienine (18). All compounds were isolated from N. brunneissimus for the first time, compounds 6, 9,
13 and 17 were isolated from the Boletaceae fungi for the first time.
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1.1 4%t

WA FF 92k 2016 45 6 AT RIHE
AT, BEARA T EREER R YR
ol R B E N & #e I B (Neoboletus
brunneissimus Chiu), F R4 (g5 KM20160601)
AR T R TR A dr k2 5 HOR S B 254
IR

Cig RARHERL (H A YMC A 7]); D101 K FLI Bt
R g R B o fie A W) s i SR BB &I Sephadex
LH-20 (GE Helthcare A wl); fifali 2 i H Bz
(CINC A rl); A (i Al 2 Al R (F B i
T B 5%~10%M K LRAWR, WS4
TI&E .

1.2 {%E5

Bruker AM-400. AV 111-500 F11 Ascend TM-600
PR IRPAEA; Agilent 1100, 1200 R ¥ EL
TR, Waters X select CSH Cyg {1544 (19 mm x
150 mm, 5 um); Waters X select HSS T3 & il £
(10 mm =150 mm, 5 um); API-QSTAR-TOF i & &
TR 5 = B DY Z0 A A IR B4

1.3 EEASE

AR 2R B 7924k 10 kg, DIRE, H 95%
FH I 2 VAR AR A 3 Ik, BRIk 72 he G IFER IR K
JE B 7R, 35028 300 g, F R E H 281K
iR, SRR A MEE. LR HE M IE T B A
B3 WK, 34 MEEER (35 9) LFR ZFEEE41(20 g)
AIIE T BEH 53 (108 g)-

LR LTy e (iR Y, dlid TLC et
o LU I, % MRS FE UK . FREX 60~80 H
T 50 g #ERE, FH 200~300 H ke 200 g $kE, T

% ERE, DA - (100 © 0~0 100, V/V)EHEE
Ve, B TLC BB G, &3~ FrA~FrD
4Ny, FrB b b KETL ARG &,
Sephadex LH-20 HEH: (=& HF be-FEE 1 1)ik7
915 R B, FEZ 300~400 H i R A il 43 B8 44k
(ZE PPN, A3 s HPLC 4k
1k (Waters X select t4i5%4¥), 5211644 1 (10.4 mg,
92% MeOH : H,0, tz=22 min). 2 (6.9 mg, 92%
MeOH : H,0, tg=25min). Fr.C &4 FIFEHT K&
TEEPIRGE i, B TLC BB EXT L, KBS
WA 54EY 1. 2 MEARL,  WOR P AU V40
43 J5 P HPLC #lifk(Waters X select (i), 15464
¥y 3 (4.2 mg, 95% MeOH : H,0, ty=20 min).4 (3.4 mg,
95% MeOH : H,0, tg=23 min). Fr.D 4> H Sepha-
dex LH-20 Bt/ kE . IEAHRERAE . A ODS H1 K kE
B My, fea F HPLC 4ifk(Waters X select £,
W), BEMLEY 5(10.3mg, 90% MeOH : H,0,
tr=17 min). 6 (5.9 mg, 90% MeOH : H,0, tz=19 min)
A18(10.3mg, 92% MeOH : H,0, tz=19 min).

IE T BEHS 7 28K E i f5 . F D101 K ALK
B A T AT R 7 Rl B, B 10%. 30%. 60%-
90% H BE K e it , K50 A Fr.A~Fr.D 3t 4 847
Fi ODS A% Fr.D #B4r #E4740 7 RI B, BA 50%-
70%- 90% H /K HEL, X534 Fr.Ci~Fr.Ca 3t 34~
4% . 15 Sephadex LH-20 #tkek: . IEARERAE. [
FH Crg i FEAEEERT Fr.Co~Fr.Cs 3 4> T I ST AL R
Z&J5, feJa P HPLC 4difk. i Acchrom X Amide {4
FEM Fr.Co #1381 54 10 (2.0 mg, 90% CH5CN
H,0, 0.2%H#%, t=11 min). 11 (10.2 mg, 92%
CH4CN : H,0, 0.2%H 2, ts=15 min). 12 (102.5 mg,
88% CH5CN : H,0, 0.2% %, tz=10 min). 16
(3.0 mg, 85% CH3CN : H,0,tg=11 min); i Acchrom
X Amide ta3EFE M Fr.C, #7015 254 14 (10.0 mg,
90% CH4CN : H,0, 0.2%H %, tg=12 min). 15 (5.6 mg,
95% CH3CN : H,0, tg=25min). H] Waters X select
Cug (0T M Fr.Cs #0132 EH 7 (59.5 mg, 83%
MeOH : H,0, tg=13 min). 9 (3.6 mg, 65% MeOH
H,0, tg=12 min). 13 (4.0 mg, 55% MeOH : H,0,
te=16 min). ficJo HIEAHRERKEM Fr.Cs #2015 311k
A9 17 (30.7 mg) A1 18 (3.2 )

1.4 EW%se

wEW 1  EEPIRS & (EH); ESI-MS m/z:
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429 [M + HJ*; 'H NMR (500 MHz, CDCl5): &, 6.46
(1H, d, J = 8.4 Hz, H-7), 6.20 (1H, d, J = 8.4 Hz, H-6),
5.14 (1H, dd, J = 15.4, 7.2 Hz, H-23), 5.12 (1H, dd, J =
15.4, 7.2 Hz, H-22), 3.90 (1H, m, H-3), 2.08~1.49
(20H, m), 1.20 (3H, d, J = 6.4 Hz, H-21), 0.94 (3H, d,
J = 6.6 Hz, H-28), 0.88 (3H, s, H-19), 0.86 (3H, d, J =
6.6 Hz, H-26), 0.84 (3H, s, H-18), 0.80 (3H, d, J = 6.6 Hz,
H-27); *C NMR (125 MHz, CDCls): & 34.6 (C-1),
29.8 (C-2), 66.3 (C-3), 36.8 (C-4), 82.2 (C-5), 135.4
(C-6), 130.6 (C-7), 79.4 (C-8), 51.0 (C-9), 36.7 (C-10),
23.3 (C-11), 39.2 (C-12), 44.5(C-13), 51.6 (C-14),
20.5 (C-15), 28.6 (C-16), 56.1 (C-17), 12.7 (C-18),

18.1 (C-19), 39.7 (C-20), 20.7 (C-21), 135.1 (C-22),
132.2 (C-23), 42.7 (C-24), 32.9 (C-25), 19.5 (C-26),
19.8 (C-27), 17.5 (C-28). LA b-%df 5 ik [5]HkiE—
B, W% E N 5a,8a-FF 4 -(22E,24R)- 7 1 -6,22-
) -3p- ¥ (5a,8a-epidoxy-(22E,24R)-ergosta-6,22-
dien-34-ol).

&2 TERIRE (&), ESI-MS miz:
427 [M + H]*; *H NMR (600 MHz, CDCl3): &4 6.59
(1H, d, J = 8.2 Hz, H-7), 6.28 (1H, d, J = 8.2 Hz, H-6),
5.42 (1H, d, J = 4.2 Hz, H-11), 5.25 (1H, dd, J = 15.2,
7.6 Hz, H-23), 5.16 (1H, dd, J = 15.2, 7.6 Hz, H-22),
4.00 (1H, m, H-3), 2.08~1.49 (20H, m),1.03 (3H, s,

.
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Fig. 1 Structure of compounds 1-18
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H-19), 1.00 (3H, d, J = 6.4 Hz, H-21), 0.99 (3H, d, J =
6.8 Hz, H-28), 0.91 (3H, d, J = 5.4 Hz, H-26), 0.84
(3H, d, J = 6.5 Hz, H-27), 0.81 (3H, s, H-18); ®°C
NMR (150 MHz, CDCls): & 32.5 (C-1), 30.6 (C-2),
66.3 (C-3), 36.0 (C-4), 82.7 (C-5), 135.4 (C-6), 130.7
(C-7), 78.3 (C-8), 142.5 (C-9), 37.9 (C-10), 119.7
(C-11), 41.1 (C-12), 43.6 (C-13), 48.1 (C-14), 21.3
(C-15), 28.6 (C-16), 55.8 (C-17), 12.9 (C-18), 25.5
(C-19), 39.9 (C-20), 20.7 (C-21), 135.1 (C-22), 132.4
(C-23), 42.7 (C-24), 33.0 (C-25), 19.9 (C-26), 19.6
(C-27), 17.5 (C-28). UL L-%¥s 5 Cmk[6]4iE —2k,
% 5E N 50,8a-FF 4 -(22E,24R)-7 /1 5-6,9(11),22-
= )& -3- I [50,8a-epidioxy-(22E,24R)-ergosta-6,9(11),
22-trien-3p-ol].

EW 3 LOERIRGE R (ED); ESI-MS miz:
399 [M + H]*; "H NMR (500 MHz, CDCly): &, 6.16
(1H, m, H-7), 5.16 (2H, m, H-22, 23), 3.58 (1H, m,
H-3), 1.00 (3H, d, J = 6.5 Hz, H-21), 0.92 (3H, d, J =
6.2 Hz, H-28), 0.84 (3H, d, J = 6.6 Hz, H-27), 0.79
(1H, d, J = 6.8 Hz, H-26), 0.78 (3H, s, H-19), 0.54
(3H, s, H-18); *C NMR (125 MHz, CDCly): & 37.1
(C-1), 31.5 (C-2), 71.7 (C-3), 38.0 (C-4), 40.3 (C-5),
29.6 (C-6), 117.5 (C-7), 139.6 (C-8), 49.4 (C-9), 34.2
(C-10), 21.6 (C-11), 39.5 (C-12), 43.3 (C-13), 55.1
(C-14), 22.9 (C-15), 28.1 (C-16), 56.0 (C-17), 12.1
(C-18), 13.1 (C-19), 40.5 (C-20), 21.1 (C-21), 135.7
(C-22), 131.2 (C-23), 42.8 (C-24), 33.1 (C-25), 20.0
(C-26), 19.7 (C-27), 17.6 (C-28). A b##s 5 CHR[7]
WIE— 3, WL TE N (22E,24R)-F i 5 -7,22- 45 -
3p-l#[(22E,24R)-ergosta-7,22-dien-34-ol]..

&4 TCEERIRG S (EL); ESI-MS miz:
401 [M + H]*; *H NMR (500 MHz, CDCly): &4 6.16
(1H, m, H-7), 3.61 (1H, m, H-3), 0.93 (d, J = 6.2 Hz,
H-21), 0.86 (1H, d, J = 6.6 Hz, H-21), 0.84 (3H, s,
H-19), 0.79 (3H, d, J = 6.8 Hz, H-27), 0.78 (6H, d, J =
6.6 Hz, H-26, 28), 0.53 (s, H-18); *C NMR (125 MHz,
CDCly): & 37.2 (C-1), 31.5 (C-2), 71.1 (C-3), 38.0
(C-4), 39.6 (C-5), 29.7 (C-6), 117.4 (C-7), 139.6 (C-8),
49.5 (C-9), 34.2 (C-10), 21.6 (C-11), 39.1 (C-12), 43.4
(C-13), 55.0 (C-14), 23.0 (C-15), 28.1 (C-16), 56.0
(C-17), 11.9 (C-18), 13.0 (C-19), 36.6 (C-20), 19.0
(C-21), 33.7 (C-22), 30.7 (C-23), 40.0 (C-24), 31.5
(C-25), 17.6 (C-26), 20.5 (C-27), 15.4 (C-28). L L%

i 55 SCRR[TIHROE — B, W% 8 9 (24S)-72 A1 5 -7-4-
33-IE[(24S)-ergosta-7-en-34-0l]

tEWS5  TLEERIRG S(E); ESI-MS miz:
431 [M + H]" ; 'H NMR (500 MHz, CDCl,): & 5.25
(1H, dd, J = 15.2, 7.6 Hz, H-23), 5.24 (1H, dd, J =
15.2, 7.6 Hz, H-22), 5.17 (1H, dd, J = 4.7, 2.5 Hz, H-
7), 4.22 (1H, brs, H-3), 4.02 (1H, m, H-6), 1.52 (3H, s,
H-19), 1.02 (3H, d, J = 6.2 Hz, H-21), 0.98 (3H, d, J =
6.6 Hz, H-28 ), 0.96 (6H, d, J = 6.8 Hz, H-26, 27),
0.54 (3H, s, H-18); **C NMR (125 MHz, CDCL3): &
33.3 (C-1), 31.0 (C-2), 67.8 (C-3), 40.0 (C-4), 76.4
(C-5), 73.6 (C-6), 118.1 (C-7), 143.6 (C-8), 43.6 (C-9),
37.5 (C-10), 23.5 (C-11), 39.6 (C-12), 44.1 (C-13),
55.3 (C-14), 22.5 (C-15), 28.5 (C-16), 56.6 (C-17),
12.6 (C-18), 18.6 (C-19), 41.0 (C-20), 21.4 (C-21),
136.2 (C-22), 132.6 (C-23), 43.5 (C-24), 33.6 (C-25),
20.2 (C-26), 19.9 (C-27), 17.9 (C-28). LA ¥z 5
BR[B1HRIE —5, W% 2 N (22E,24R)-F M #-7,22-—
#5-3p,5a,64- — L [(22E,24R)-ergosta-7,22-dien-34,5q,
6p-triol].

&6  TLEERIRG F(E); ESI-MS miz
489 [M + Na]*; 'H NMR (600 MHz, CDCl,): & 5.44
(1H, brs, H-7), 4.15 (1H, m, H-3), 3.65 (1H, d, J =
5.4 Hz, H-6), 1.06 (3H, s, H-19), 0.95 (3H, d, J =
6.8 Hz, H-21), 0.86 (3H, t, J = 7.6 Hz, H-29), 0.85
(3H, d, J = 6.6 Hz, H-26), 0.83 (3H, d, J = 6.8 Hz,
H-27), 0.56 (3H, s, H-18); *C NMR (150 MHz,
CDCly): & 33.7 ( C-1), 31.6 (C-2), 67.5 (C-3), 39.2
(C-4), 76.0 (C-5), 74.1 (C-6), 120.4 (C-7), 141.5 (C-8),
43.6 (C-9), 36.9 (C-10), 23.4 (C-11), 37.9 (C-12), 43.7
(C-13), 55.0 (C-14), 22.3 (C-15), 29.9 (C-16), 56.2
(C-17), 12.2 (C-18), 17.6 (C-19), 39.9 (C-20), 20.6
(C-21), 32.5 (C-22), 31.0 (C-23), 41.9 (C-24), 338
(C-25), 19.1 (C-26), 18.7 (C-27), 28.0 (C-28), 15.5
(C-29). LA L-#dls 5 3CHR[OI4RIE —FL, #sEN
(24S)- 2. 3 1 5 45 -7- 445 -3, 50,6 8- = BF [(24S)-ethyl-
cholest-7-ene-38,5a,64-triol] -

EY 7 H & R (FEE); ESI-MS m/z: 447
[M + H]*; "H NMR (500 MHz, CDCls): 645.16 (1H,
dd, J = 15.4, 7.4 Hz, H-22), 5.14 (1H, dd, J = 15.4,
7.4 Hz, H-23), 5.14 (1H, d, J = 3.3 Hz, H-7), 3.80 (1H,
m, H-3), 3.46 (1H, d, J = 3.3 Hz, H-6), 2.29 (1H, m,
H-14), 1.05 (3H, J = 6.6 Hz, H-21), 0.90 (3H, s, H-19),
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0.82 (1H, d, J = 6.7 Hz, H-28), 0.81 (3H, d, J = 7.6 Hz,
H-26), 0.80 (3H, d, J = 7.6 Hz, H-27), 0.61 (3H, s,
H-18); *C NMR (125 MHz, CDCly): é¢ 27.2 (C-1),
30.6 (C-2), 67.3 (C-3), 40.5 (C-4), 75.1 (C-5), 72.9
(C-6), 119.8 (C-7), 143.3 (C-8), 77.8 (C-9), 40.8
(C-10), 28.5 (C-11), 35.5 (C-12), 44.0 (C-13), 51.0
(C-14), 23.2 (C-15), 28.3 (C-16), 56.2 (C-17), 12.0
(C-18), 21.7 (C-19), 40.0 (C-20), 21.2 (C-21), 135.8
(C-22), 132.4 (C-23), 43.2 (C-24), 33.4 (C-25), 20.1
(C-26), 19.8 (C-27), 17.8 (C-28). LA ¥ 5 CHk[10]
A3, #EE N(22E,24R)-Z 4 K5 -7,22-—4%-3p,
5a,68,9a- VU /i [(22E,24R)-ergosta-7,22-diene-34,5a,
6/,9a-tetrol).

a8  TLERRG ST, ESI-MS m/z
397 [M + H]"; ' H NMR (500 MHz, CDCl,): 8;5.50
(1H, d, J = 5 Hz, H-6), 5.33 (1H, s, H-7), 5.32 (1H, dd,
J=15.2, 7.4 Hz, H-23), 5.15 (1H, dd, J = 15.2, 7.4 Hz,
H-22), 3.52 (1H, m, H-3), 1.00 (2H, d, J = 12.5 Hz,
H-4), 0.98 (3H, d, J = 6.6 Hz, H-21), 0.87 (3H, s,
H-19), 0.8 (3H, d, J = 6.6 Hz, H-28), 0.76 (6H, d, J =
6.6 Hz, H-26, 27), 0.58 (3H, s, H-18); *C NMR
(125 MHz, CDClg): & 38.7 (C-1), 31.8 (C-2), 70.2
(C-3), 40.6 (C-4), 140.3 (C-5), 119.8 (C-6), 116.6
(C-7), 1416 (C-8), 46.6 (C-9), 37.3 (C-10), 21.4
(C-11), 39.4 (C-12), 43.2 (C-13), 54.8 (C-14), 23.3
(C-15), 28.6 (C-16), 56.0 (C-17), 12.3 (C-18), 16.4
(C-19), 40.8 (C-20), 21.3 (C-21), 135.9 (C-22), 132.3
(C-23), 43.1(C-24), 33.4 (C-25), 20.1 (C-26), 19.8
(C-27), 17.8 (C-28). LA & 5 SCHR[11]4k0iE — 2L,
U TE N (22E,24R)- 7 11 15 -5,7,2- =} -3p- T [(22E,
24R)-ergosta-5,7,22-trien-3p-ol] .

e 9 ABTEMHMAR(FE); ESI-MS
m/z: 613 [M + Na]"; "H NMR (500 MHz, CDCl5): 64
6.28 (1H, d, J = 8.4 Hz, H-6), 6.00 (1H, d, J = 8.4 Hz,
H-7), 5.22 (1H, dd, J = 15.2, 7.4 Hz, H-22), 5.18 (1H,
dd, J = 15.2, 7.4 Hz, H-23), 4.18 (2H, d, J = 8.6 Hz,
H-6", 1.16 (3H, d, J = 6.4 Hz, H-21), 0.98 (3H, d, J =
6.6 Hz, H-28), 0.96 (3H, s, H-19), 0.88 (3H, d, J =
6.6 Hz, H-27),0.84 (3H, d, J = 6.6 Hz, H-26), 0.78
(3H, s, H-18); *C NMR (125 MHz, CDCly): ¢ 28.2
(C-1), 33.2 (C-2), 73.1 (C-3), 38.8 (C-4), 81.8 (C-5),
134.8 (C-6), 130.3 (C-7), 79.3 (C-8), 51.7 (C-9), 36.6
(C-10), 20.3 (C-11), 34.4 (C-12), 44.4 (C-13), 51.2

(C-14), 22.9 (C-15), 27.7 (C-16), 55.8 (C-17), 12.5
(C-18), 17.5 (C-19), 39.3 (C-20), 19.3 (C-21), 135.0
(C-22), 131.9 (C-23), 42.4 (C-24), 32.6 (C-25), 19.0
(C-26), 20.1 (C-27), 17.0 (C-28), 101.1 (C-1"), 73.8
(C-2"), 75.6 (C-3"), 69.7 (C-4"), 76.1 (C-5"), 61.2 (C-
6")o DL Hdh 5 SCR[12]3kiE — 2, ey 36-0-
Nt PR ] 72 B 9 -5, 80- FF — 45 -(22E, 24R)- 7 £f1-6,22-
% (38-O-Glucopyranosyl-5a,8a-epidioxiergosta-(22E,
24R)-ergosta-6,22-diene) »

w&4 10 [ K (FF BE); *H NMR
(500 MHz, CD30D): 6y 6.77 (2H, d, J = 15.5 Hz, H-2,
3), 3.80 (3H, s, OCH3); *C NMR (125 MHz, CD;0D):
dc 168.0 (C-1), 134.2 (C-2), 135.7 (C-3), 167.1 (C-4),
52.9 (C-5). 5 CHR[13]HIE —EL, MELENE SR
F i (monomethyl fumarate) .

&Y 11 AR K (U EE); *H NMR
(500 MHz, DMSO-dg): 6y 13.07 (2H, brs, H-1,4), 6.60
(2H, s, H-2, 3); *C NMR (125 MHz, DMSO-dg): dc
166.1 (C-1, 4), 134.0 (C-2, 3). VL _E#¥E 5 Crik[14]
IE—F, e N E SR (fumaric acid).

& 12 A R K (F BE); "H NMR
(500 MHz, CDCls): dy 13.1(2H, s, COOH), 3.00 (4H,
s, CH,); *C NMR (125 MHz, CDCly): ¢ 175.4 (C-1,
4),30.1(C-2, 3). A -%# 5 SCHR[15]4kiE 5,
%5 58 NBRIARR (succinic acid).

&M 13 LEEIR(TEE); ESI-MS m/z:
199 [M - H]; 'H NMR (500 MHz, CD;0D): 5, 6.94
(1H, m, H-3), 5.77 (1H, d, J = 15.4 Hz, H-2), 2.28 (2H,
m, H-4), 2.22 (2H, m, H-9), 1.60 (2H, m, H-8), 1.48
(2H, m, H-7), 1.26 (4H, m, H-5, 6); *C NMR
(125 MHz, CD;0D): ¢ 170.1 (C-1), 1225 (C-2),
151.2 (C-3), 33.1 (C-4), 29.9 (C-5, 6), 29.1 (C-7), 26.0
(C-8), 34.9 (C-9), 177.7 (C-10). L % 5 SCHR[16]
I8 — B, WO N I -2-% 4 IR (trans-2-dece-
nedioic acid).

tEY 14 Btk R (HEE); ESI-MS m/z:
124 [M + H]"; *H NMR (500 MHz, CD3;0D): 6y 9.11
(1H, s, H-2), 8.71 (1H, d, J = 12.6 Hz H-6), 8.40 (1H,
m, H-4), 7.55 (1H, m, H-5); *C NMR (125 MHz,
CD;0D): ¢ 151.2 (C-2), 128.8 (C-3), 139.2 (C-4),
125.2 (C-5), 153.6 (C-6), 167.9 (C-7). LA F¥iE 5
BR[L7]4IE — 2, #2E5E PR (nicotinic acid).

tE&¥ 15 F 8 R (HE¥); ESI-MS m/z:
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123 [M + H]"; *H NMR (500 MHz, CD;0D): 6y 9.02
(1H, s, H-2), 8.66 (1H, dd, J = 4.9, 1.6 Hz H-6), 8.26
(1H, m, H-4), 7.52 (1H, dd, J = 4.8,4.8 Hz, H-5); ©°C
NMR (125 MHz, CD30D): dc 149.5 (C-2), 131.4 (C-
3), 137.3 (C-4), 125.1 (C-5), 152.8 (C-6), 169.8 (C-
7)o DL REE 5 SCHR[8]HRE — B, whss i o i ik
[ (nicotinamide).

HwEY 16 R K () "H NMR
(600 MHz, CD;0D): dy 6.78 (1H, s, H-2), 4.33 (1H, s,
H-3), 4.00 (1H, dd, J = 12.2, 5.4 Hz, H-4), 3.67 (1H,
dd, J = 7.2, 43 Hz, H-5), 2.71 (1H, dd, J = 17.9, 4.3 Hz,
H-6a), 2.22 (1H, dd, J = 17.9, 4.3 Hz, H-6b); **C
NMR (150 MHz, CD;0D): dc 131.5 (C-1), 138.5 (C-
2), 72.7 (C-3), 68.6 (C-4), 67.5 (C-5), 31.8 (C-6),
170.6 (COOH). LA b-##s5 SClk[19]#iE — 2, %
% 58 N5 LR (shikimic acid)

e 17 ERYI(E D), EI-MS miz:
355 [M + H]*; *"H NMR (500 MHz, CDCl,): dy 5.20
(4H, m, H-9, 10, 12, 13), 3.99 (1H, d, J = 2.2 Hz, H-
1'a), 3.95 (1H, d, J = 2.3 Hz, H-1'b), 3.74 (1H, dd, J =
5.6, 3.8 Hz, H-2), 3.51 (1H, dd, J = 11.5, 3.8 Hz, H-
3'b), 3.42 (1H, dd, J = 11.6, 6.0 Hz, H-3"a), 2.55 (2H, t,
J = 5.6 Hz, H-11), 215 (2H, t, J = 7.6 Hz, H-2),
1.90~1.12 (20H, m, H-3~8, H-14~17), 0.68 (3H, t,
J = 6.8 Hz, H-18); **C NMR (125 MHz, CDCls): dc
173.4 (C-1), 34.0 (C-2), 31.2 (C-3), 29.6~29.0 (C-4~
C-8), 129.7 (C-9), 129.2 (C-10), 28.8 (C-11), 127.5
(C-12), 127.0 (C-13), 26.7~22.0 (C-14~C-17), 13.8
(C-18), 64.5 (C-1'), 69.7 (C-2'), 62.9 (C-3"). LA b ¥
55 SCHR[20] 3008 — 850, B4 7 oA 0 3 R -o- H i B
(linoleic acid-a-glyceride).

wEY 18 H &k R (FEE), ESI-MS m/z:
726 [M - H]; "H NMR (500 MHz, CD30D): 6y 7.15
(1H, d, J = 8.7 Hz, NH), 5.72 (1H, m, H-5), 5.50 (1H,
m, H-4), 5.48 (1H, m, H-8), 5.14 (1H, d, J = 7.6 Hz,
H-1"), 4.24 (1H, m, H-3), 4.13 (1H, m, H-2), 4.10 (1H,
m, H-2"), 3.98 (1H, dd, J = 10.7, 5.4 Hz, H-1b), 3.97
(1H, brs, H-6a"), 3.87 (1H, dd, J = 11.8, 5.6 Hz, H-
6b"), 3.68 (1H, m, H-1a), 3.66 (1H, m, H-4"), 3.64
(1H, m, H-3"), 3.33 (1H, m, H-2"), 3.17 (1H, m,
H-5"), 2.14 (4H, m, H-6,7) 1.95 (2H, m, H-10), 1.41
(3H, s, H-19), 1.40 (2H, m, H-3'), 1.39 (2H, m, H-11),
1.28 (30H, brs, H-4'~H-13', H-15', H-12-15), 0.90

(3H, t, J = 6.9 Hz, H-18), 0.77 (3H, t, J = 6.8 Hz,
H-16"); *C NMR (125 MHz, CD;0D): d¢ 69.8 (C-1),
54.6 (C-2), 73.1 (C-3), 134.7 (C-4), 131.1 (C-5), 33.8
(C-6), 29.2 (C-7), 124.8 (C-8), 136.7 (C-9), 40.8
(C-10), 30.9~30.7 (C-11~C-15), 33.1 (C-16), 28.7
(C-17), 145 (C-18), 23.8 (C-19), 177.3 (C-1", 72.9
(C-29, 35.9 (C-3"), 30.7~30.9 (C-4'~C-13"), 30.6 (C-
14), 26.2 (C-15"), 16.2 (C-16"), 104.7 (C-1"), 75.0 (C-
2", 77.8 (C-3"), 71.5 (C-4"), 78.0 (C-5"), 62.6 (C-
6"y LA A 5 SCmk[21-224RiE — 5, WE N
1-O-H: i 3 %5 Kl 95 -(2S, 3R, 4E, 8E,2'R)-2-N-(2'- 4 5k
AR E)-9- H -4, 8- 24 i (1-O-B-D-glucopyranosyl-
(2S,3R,4E,8E,2'R)-2-N-(2"-hydroxypalmitoyl)-9-methyl-
4,8-sphingadienine)

2 SERAGHE

AT B BRI 2 B F B, W
JFEE T2k o B %5 7 18 ™MEE W, 5 5 A 5o,
8a-¥ " 4(-(22E,24R)- 7 £ £-6,22- " J#-3-FF (1)
5a,80- —%-(22E,24R)-F 1 {§-6,9(11),22- —}fi-3p-
BE (2). (22E,24R)-% f1 -7,22-—J#-3B-F% (3)-
(248)-F 1 8 -7-15-36-BF (4). (22E,24R)-# 1 -7,
22- " Jf-3p,50,6-—F (5)~ (24S)- . FENH &S H5-7-45-
35,5a,66- =8 (6). (22E,24R)-# ffi -7,22- " #%-3p,
50,68,9a-VUH (7)~ (22E,24R)-3 i1 §-5,7,2-=¥%-3p-
BE (8). 3B-O- it i 7] %] B ik -50,8a- 1 — % -(22E,
24R)-# £71-6,22- )% (9). E LR (10). B
g (11). BRI (12). R-2-Z0E 1% (13).
R (14). MHBERE (15). FFEER (16). EiHER-a-H
Mg (A7)MIE AR (18), Ir a5 B IR A4
JHF BRI BEFRE 22 A S B )i S AR IR
HES A P EREER 2, 2 K mea R, Bk
PRS2 ZE R T AN HepG2 $4 5 B A 111
TERPN, ISR, BATEL. k.
RSN, M A5 5 VR 0 e 4 24 B A T 290,
XL A IS I S A A I A UM . AR
FIRE L 2 NG . T A s e — 50,
AR AT B B R SRR R YR, R
B TR E NS
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