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% FE:. BEY XHEZE Bombyx Batryticatus WAV AT B % . AiE  RAGFIEEM. I, REERMEERE. ODS.
AR (O R ST VR T B 2lidk, ARIEAL S WL M R Bl % . R MET 95% L FEIY 4> &
3 12 MEEW, DR%EEN (30,6B)-3-7F2E-6-5F N FE-4- B EE-2,5- M ek — ] (1), (30,60)-3-"F2E-6- 57 P HE-4- I E-2,5-
bk Rl (20, EEMEE (3D 22E-3B-FRHE-50,60- IR A 15 -22-45-7-H (4). 50,60-F5-(22E,24R)-Z 1 155-8 (14),22-
TH#5-3B,T0- I (5). Ta-FEFE-(22E,24R)-50,60- PR 5E FE A 15-8(14),22- 4E-3B-BE (6). (22E,24R)-F £ {5§-5,7,22- = 4%5-3p-
B (7). B EE-7,22-H0-3B,50,60- =% (8). 3B,5a- FFI-(22E,24R)-F M1 15-7,22- —J-6-l (9). (22E,24S)-50,80-FF —45-24-
FHEE-IH 5-6,9(11),22- =75 3B-ME (100, kG ZEIR (1D, B-# &l (12). 58 AW 1~11 hEHRM LM T4 515320,
KRR fEE; W N AR 22E-3B-FRFE-50,60- TR M 8 -22-05-7-; RO EIR
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Chemical constituents of Bombyx Batryticatus
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Abstract: Objective To investigate the chemical constitutes of Bombyx Batryticatus. Methods The compounds were isolated by
means of solvent extraction, repeated silica gel column chromatography, ODS, and preparative RP-HPLC. The structures were
identified by spectral analysis and chemical evidence. Results Four compounds of steroids were isolated from the Bombyx
Batryticatus and were identified as (3a,6B)-3-benzyl-6-isopropyl-4-methyl-2,5-morpholinedione (1), (30,6a)-3-benzyl-6-isopropyl-
4-methyl-2,5-morpholinedione (2), 5a,8a-epidioxyergosta-6,22-dien-3f-ol (3), 22E-3B-hydroxy-5a,60-epoxyergosta-22-en-7-one (4),
Sa,6a-epoxy-(22F,24R)-ergosta-8(14),22-diene-3p,7a-diol (5), 7a-methoxy-(22F,24R)-5a,6a-epoxyergosta-8(14),22-diene-3f-ol (6),
(22E,24R)-ergosta-5,7,22-trien-3p-0l (7), stigmasta-7,22-diene-3p,5a,6a-triol (8), 3pB,5a-dihydroxy-(22E,24R)-ergosta-7,22-diene-
6-one (9), (22FE,24S5)-50,80-epidioxy-24-methylcholesta-6,9(11),22-trien-33-o0l (10), homoarginine (11), and p-sitosterol (12).
Conclusion Compounds 1—11 are isolated from Bombyx Batryticatus for the first time.

Key words: Bombyx Batryticatus; morpholinedione; 5a,8a-epidioxyergosta-6,22-dien-33-ol; 22E-3B-hydroxy-5a,60-epoxyergosta-

22-en-7-one; homoarginine
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il B2 BXGERE. XOEE. RS
TR i ftdg . LG i,
MR RFRCKIE . H AR OB esE . Ry
BEP, AEd BTN T, ORI
g IR, HAR SRS, HRAU ) A
HAET, $T B ER2yBGERs, EWNAMEA K
SRR, (ER AL 272 il IF SR 34 LU D,
HREPIERAM M B, AREN BERETR O
BERAZAL S By AT T s %08, At
1330 12 MEED, IR 0 B P TR G 1%
P A E N (3a,6B)-3- N HE-6-57 I HE-4- T 5E-2,5-
ekl [(30,6pB)-3-benzyl-6-isopropyl-4-methyl-
2,5-morpholinedione, 1]+ (3a,6a)-3-"13-6-57 A Fk-4-
FHE-2, 5- M bk — i [(3a,6a)-3-benzyl-6-isopropyl-
4-methyl-2,5-morpholinedione , 2] . % % i {5 %
(5a,8a-epidioxyergosta-6,22-dien- 3p-ol, 3). 22E-3p-
F2 B 5a,60- PR 4R A M -22- 0 -7- B 22E-3p-
hydroxy-50,6a-epoxyergosta-22-en-7-one, 4). 5a,60-
R4 -(22E,24R)- 7 111 155 -8(14),22- — ¥ -3B,7a- — i
[Sa,60-epoxy-(22E,24R)-ergosta-8(14),22-diene-3p,7a-
diol, 5]. 7o- T4 HE-(22E,24R)-50,60- P14 2 A1 -
8(14),22- —#%i-3B-lE [7a-methoxy-(22E,24R)-5a,60-
epoxyergosta-8(14),22-diene-3p3-ol , 6] (22E,24R)-
& 85-5,7,22- = Wi -3B-WE  [(22E,24R)-ergosta-5,7,
22-trien-3B-ol, 7]« 5.{$§WE-7,22- "4 3B,5a,60- —[F
(stigmasta-7,22-diene-3pB,5a,60-triol, 8). 3B,5a-_F%
B -(22E24R)- # ff1  -7,22- — ¥ -6- B [3B,50-
dihydroxy-(22E,24R)-ergosta-7,22-diene-6-one , 9]
(22E,24S5)-5a,80-FK 48 -24- FH I -JIH §5§-6,9(11),22-
= i 3B- BE  [(22E,24S)-5a,80-epidioxy-24-methyl-
cholesta-6,9(11),22-trien-3B-0ol , 101 « & K & &
(homoarginine, 11). B-ZF§lE (B-sitosterol, 12),
1 XFES5HH
X-5 W AE RN CIE 2R s A A R
F]); Shimadzu UV-2401 4k-1] WA a6 (H
A By W) IRAffinity-1 FTIR 21 4k % % X
(Shimadzu); Varian Vnmrs 600 BAZ G4 'E 1EX
(Hfi -t Bruker A 7)); Adeventurer' ™ AR1140 Jj 432
—H TR (3£E Ohaus A 7]); Waters 600
Separations Module =20 AH LG (SE[H Waters
/~#]); Waters LCT Premier XE time-of-flying it
X (3E[H Waters /A 7]); ODS (10~30 um, Jb5i4¢
AR AR AT WREENR GFpsss AT

el (G S Efe 1) 4B/ i i (J.T Baker
Apeds AR b al, .

fitdx 2010 4 10 AW TIRFH 258 1ids, 240
TR 22y 2 B 5 BRSO B At Bombyx
Batryticatus, FrA (20101001) {R4F T A+ K2
2 RERS5HE

HUEAT 2584 10 kg, 95% LBEIRIAHEE 3 1K,
GiFHRE 810 g, B B TR B T /K S R £ IR A5 HL
5%, 13EEIR LBRERAT 376 g, %A Ak A (a3,
A7 W k-5 R 201 (100 @ 0—0 : 100) B VLM, TLC
NG K AR 7 & 13 3 42 N4y (Fr. 1~Fr.
42), HA Fr. 10 (9.87 g) FERERA: (%55,
A7 K- 2006 (100 @ 0—~0 © 100) EREEVENE, 75
B 3 M (Fr. 10-1~10-3), Fr. 10-1 (235 mg)
S Fr. 10-2 (121 mg) 43 4o id [ BT A it i 43
Ak L&Y 7 (20 mg). 12 (103 mg); Fr. 10-3
(4.09 g) ZIFIH ODS ka1 F - K 77 R Gi bk
FEBERL, A 80% HI B /K ¥ T 433 73 &2 il % HPLC
[Sun Fire™ Prep Ci5, HE-7K (85 : 15), 3 mL/min]
Sy B A 8 (14 mg). 9 (10 mg), LL 90%
H B K VI A5 70 22K 0 % HPLC [Sun Fire™
Prep C1g, HE#-7K (83 :17), 3 mL/min] 43 &54litk
a3 (25mg). 10 (19 mg); Fr.21 (0.54 g)
96 8 3 e IR A e K - IR L T - TR IR R R
(100 : 0 :0—100 : 8 : 8)BEATHHIE VLI T 15 7 75
ZTF I8N ODS AL itk F - /K 71 R Gebh P el
P 50% ~ 70% H R 7K i 15005 Mot T 453 70 8 - i) &
HPLC [Sun Fire™ Prep Ci5, HIE-7K (65 :35), 3
mL/min] 7 &4l AY) 2 (11 mg); Fr. 24 (1.74
g) ZIFI ODS i ta il - /K I F R Gobh B vk
Jit, L 90% HY /K W0 B T 4508 43 48 1l %% HPLC
[Sun Fire™ Prep Cig» FFE-7K (87 : 13), 3 mL/min]
A A 4 (22 mg); Fr. 31 (1.61 g) &
TFiC ODS A8 1% FH - /K VA R R b eI, LA
70% ~ 80% 1 RE K N YE I i 73 28 -1 % HPLC
[Sun Fire™ Prep Cig» FFE-7K (75 © 25), 3 mL/min]
YA A 11 (20mg); Fr.36 (1.04g) 4
Tt ODS H: il B - K S 71 R GERR LR, LA
80% FH BE /KL B e i i 7 22 -l % HPLC [Sun
Fire™ Prep Ci5, HIEE-7K (80 :20), 3 mL/min] 4%
AL A 5 (29 mg). 6 (8 mg); Fr.38 (1.57
g) LI ODS At % H RE- 7K 5 71 3R G B P ks
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i, Lh 60%~70% HEE KT Pe bt i 7 221 1l £
HPLC [Sun Fire™ Prep Ci5, HIf#-7K (65 :35), 3
mL/min] 7SS4t 591 (84 mg).

3 SHEE

EW 1 Atadih CREED, mp 102~104 C,
[o]3 +62.4°(c 0.1, FE), UVALO" (nm): 205;
IR v (em™): 2 967,2 317, 1751, 1 663, 1 184, 1 018,
700; ESI-TOF-MS 545tk 7125 1% m/z: 523.283 4
[2M+H]" (C30H3oN,06", THEE1H 523.280 8), #HX
TR 261, #iEs AN CisHioNOs, AN
HIE A 8. "H-NMR (600 MHz, CD;0D) d: 5.79 (1H,
dd, J = 12.9, 4.8 Hz, H-3), 4.83 (1H, d, J = 3.0 Hz
H-6), 3.03 (1H, m, H-1"), 3.40 (1H, d, J = 4.2 Hz,
H-1'), 7.25 (1H, d, J = 4.8 Hz, H-3"), 7.25 (1H, d, J =
4.8 Hz, H-4"), 7.17 (1H, m, H-5"), 7.25 (1H, d, J = 4.8
Hz, H-6"), 7.25 (1H, d, J = 4.8 Hz, H-7'), 1.80 (1H, m,
H-1"), 0.24 (3H, d, J = 7.2 Hz, H-2"), 0.85 3H, d, J =
6.6 Hz, H-3"), 3.14 (3H, s, H-4"); C-NMR (150
MHz, CD;OD) d: 170.9 (C-2), 57.8 (C-3), 173.1
(C-5), 77.2 (C-6), 35.4 (C-1'), 138.0 (C-2), 129.7
(C-3"), 129.8 (C-4"), 128.0 (C-5"), 129.7 (C-6'), 129.8
(C-7"), 31.3 (C-1"), 17.2 (C-2"), 19.1 (C-3"), 32.2
(C-4"). HMBC (Kl 1) /R H-1'a 52K Ffik C-2,
C-3', C-7'J C-3 #2%, FFHIARIA EH-3/7"5 C-1'41
M E ARG R 1 BE 23, 1T H-1'a 15 C-2,
C-3 #iz%, 2 MRHI H-3, H-6 5T C-2, C-5
I, SEWIERT HA4"5 C-3, C-5 MIoeHie
GERA A B 4- RN b2, 5- ;1 SR H-17
5 C-6, C-17, C2"MIREWLEAE NSS4 B,
1M C-1"F1 C-6 &iX 3 M B4 & mi, 4k ERridtk
BV SE R N 3-7 K HE-6- 7 T B -4- 1 552, 5- g i
Wk Wi, & NOESY i+, H-3 5 H-6 %A1 HiEAH
KifiE C-3 (-CH-) A a-f%, C-6 (-CH-) /& B-14
W DL MO SRR E A Y, s ety
Y14 (3a,6B)-3-"Fk-6-5 R Hk-4-FF 3-2, 51y gk
.

W) 2: g i CREE, mp 129~131 C,
[o] +92.2° (¢ 0.1, HEE), UVASM (am): 206;
IRvieor(em ): 2 934, 2 317, 1 744, 1 674, 1 368,
1260, 1 124, 1 045; ESI-TOF-MS 45 H E 2 1 55 1
W m/z: 260.127 5 [M—H] (CysH;sNOs , 548
260.128 7), #fiE Hr 1Lk CisHioNOs, FHX 731
A 261, AEAEN 8, 'H-NMR (600 MHz,

CD;0D) §: 4.64 (1H, dd, J = 12.9, 4.8 Hz, H-3), 3.01
(1H, d, J = 1.8 Hz, H-6), 3.24 (1H, dd, J = 14.4, 3.6
Hz, H-1'), 3.30 (1H, m, H-1"), 7.34 (1H, m, H-3"), 7.15
(1H, m, H-4"), 7.33 (1H, m, H-5"), 7.15 (1H, m, H-6"),
7.34 (1H, m, H-7"), 0.71 (3H, d, J = 6.6 Hz, H-1"),
1.91 (1H, d, J = 6.6 Hz, H-2"), 1.19 (2H, m, H-3"),
0.67 (3H, s, H-4"), 3.07 (3H, s, H-5"); *C-NMR (150
MHz, CD;0OD) §: 169.1 (C-2), 63.7 (C-3), 167.9
(C-5), 79. 7 (C-6), 37.7 (C-1'), 136.3 (C-2"), 131.1
(C-3"), 130.2 (C-4'), 129.2 (C-5"), 130.2 (C-6'), 131.1
(C-7"), 13.7 (C-1"), 37.3 (C-2"), 26.5 (C-3"), 11.9
(C-4"),32.7(C-5")o LA i i 554s UL &2 HMBC AHK
PERWIZAL SR 1 3R 3. {H& NOESY (¥ 1D
7R H-3 Fll H-6 A3 W C-3 (-CH-), C-6 (-CH-) A
a-f %, 454 IR, UV. ESI-TOF-MS 253 M SCiik
WIEY, RAHENEY 2 N (30,60)-3-FFE-6-5
P -4- R -2 5 - el gk — i

50 nﬂ[

—— HMBC
--=NOESY 2

1 ®&EW1. 2 MWEHREE HMBC. NOESY 18X
Fig. 1 Structure and key HMBC and NOESY correlations

of compounds 1 and 2

&4 3. g (545D, mp 182~184 C,
[a]y —20.0°(c 0.2, &A1), 73T RN CysHayOss X
ST RN 428, RUIAIE K 7. 'H-NMR (600 MHz,
CDCly) 6: 1.24 (2H, m, H-1), 1.31~1.41 (2H, m,
H-2), 3.96 (1H, m, H-3), 1.46~1.61 (2H, m, H-4),
6.23 (1H, d, J = 13.2 Hz, H-6), 56.5 (1H, d, J = 12.6
Hz, H-7), 1.90~196 (1H, m, H-9), 1.42~1.61 (2H,
m, H-11), 1.42~1.61 (2H, m, H-12), 1.91 (1H, m,
H-14), 2.05~2.13 (2H, m, H-15), 1.31~1.61 (2H, m,
H-16), 1.24 (1H, m, H-17), 0.81 (3H, s, H-18), 0.88
(3H, s, H-19), 1.92~1.98 (1H, m, H-20), 0.81 (3H, d,
J = 4.8 Hz, H-21), 5.15 (1H, dd, J = 13.2, 10.2 Hz,
H-22), 5.22 (1H, dd, J = 13.2, 10.2 Hz, H-23), 1.84~
1.87 (1H, m, H-24), 1.45 (1H, m, H-25), 0.91 (3H, d,
J =10.2 Hz, H-26), 0.83 (3H, d, J = 9.6 Hz, H-27),
1.00 (3H, d, J = 10.2 Hz, H-28); *C-NMR (150 MHz,
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CDCly) &: 34.9 (C-1), 30.3 (C-2), 66.6 (C-3), 37.1
(C-4), 82.4 (C-5), 135.6 (C-6), 130.9 (C-7), 79.6
(C-8), 51.3 (C-9), 31.1 (C-10), 23.6 (C-11), 39.5
(C-12), 44.7 (C-13), 51.9 (C-14), 20.9 (C-15), 28.8
(C-16), 56.4 (C-17), 13.1 (C-18), 18.4 (C-19), 39.9
(C-20), 21.1 (C-21), 135.4 (C-22), 132.5 (C-23), 43.0
(C-24), 33.2 (C-25), 20.8 (C-26), 20.1 (C-27), 17.8
(C-28) Lh_EHde 5 sepk s 2A — 50, ki
B3 i A .

& 4. EEaE (F), 27 H
CogHysOs, NI F A 428, AMWHER 7.
'H-NMR (600 MHz, CDCl3) &: 1.23 (2H, m, H-1),
1.40~1.47 (2H, m, H-2), 3.87 (1H, m, H-3), 1.58~
1.69 (2H, m, H-4), 3.04 (1H, d, J = 13.2 Hz, H-6),
1.90~1.99 (1H, m, H-8), 1.96~2.03 (1H, m, H-9),
1.40~1.47 (2H, m, H-11), 1.40~1.47 (2H, m, H-12),
1.85 (1H, m, H-14), 2.19 (2H, t, J = 3.1 Hz, H-15),
1.23~1.28 (2H, m, H-16), 1.26 (1H, m, H-17), 0.67
(3H, s, H-18), 1.03 (3H, s, H-19), 1.93 (1H, m, H-20),
1.00 (3H, d, J = 9.0 Hz, H-21), 5.13 (1H, m, H-22),
5.20 (1H, m, H-23), 1.85 (1H, m, H-24), 1.45 (1H, m,
H-25), 0.81 (3H, d, J = 10.2 Hz, H-26), 0.83 (3H, d,
J=9.6 Hz, H-27), 0.91 3H, d, J = 10.2 Hz, H-28);
BC-NMR (150 MHz, CDCl;) d: 33.1 (C-1), 31.1
(C-2), 69.0 (C-3), 39.0 (C-4), 68.3 (C-5), 63.3 (C-6),
207.8 (C-7), 47.0 (C-8), 43.6 (C-9), 35.3 (C-10), 25.1
(C-11), 39.8 (C-12), 44.1 (C-13), 52.2 (C-14), 21.4
(C-15), 28.7 (C-16), 55.4 (C-17), 12.5 (C-18), 15.8
(C-19), 40.4 (C-20), 21.3 (C-21), 135.7 (C-22),
132.3 (C-23), 43.1 (C-24), 33.3 (C-25), 20.2 (C-26),
19.9 (C-27), 17.9 (C-28). DL L #dis 5 SCik 41 1 %
AT, MU R AT 4 O 22E-3B-FEHE-50,60-
N A 185-22-5 -7

B 5: AERA CREED, mp 123 °C; [a]y —58°
(c 0.1, FIE); UV?»fﬁZSH (nm): 207; IR v (cm™):
3345,2958,2 870, 1 463, 1 369, 967; HR-ESI-TOF-
MS gy e 4y T8 T Ig 429335 7 [2M+H]
(CogHysO03, HHHAH 429336 9), MIX> T &N
428, fE U CuHyyOs, AHIFIER 7.
'H-NMR (600 MHz, CD;OD) &: 1.23 (2H, m, H-1),
1.46 (2H, m H-2), 4.25 (1H, brs, H-3), 1.36 (1H, m,
H-4), 2.12 (1H, m, H-4), 3.31 (1H, m, H-6), 4.41 (1H,
brs, H-7), 2.43 (1H, m, H-9), 1.45 (1H, m, H-11), 1.53

(1H, m, H-11), 1.22 (1H, m, H-12), 1.88 (1H, m,
H-12), 2.24 (1H, m, H-15), 2.47 (1H, m, H-15), 1.39
(1H, m, H-16), 1.67 (1H, m, H-16), 1.05 (1H, m,
H-17), 0.88 (3H, s, H-18), 0.91 (3H, s, H-19), 2.13
(1H, m, H-20), 1.03 (3H, d, J = 6.6 Hz, H-21), 5.21
(1H, dd, J = 16.0, 7.5 Hz, H-22), 5.23 (1H, dd, J =
16.0, 7.5 Hz, H-23), 1.86 (1H, m, H-24), 1.46 (1H, m,
H-25), 0.84 (3H, d, J= 7.2 Hz, H-26), 0.86 (3H, d, J =
6.6 Hz, H-27), 0.94 (3H, d, J = 6.6 Hz, H-28);
BC-NMR (150 MHz, CD;OD): § 33.4 (C-1), 31.9
(C-2), 69.2 (C-3), 40.2 (C-4), 68.0 (C-5), 62.6 (C-6),
65.8 (C-7), 126.6 (C-8), 40.5 (C-9), 37.1 (C-10), 20.6
(C-11), 37.9 (C-12), 44.4 (C-13), 152.8 (C-14), 25.7
(C-15), 28.5 (C-16), 58.2 (C-17), 18.2 (C-18), 16.9
(C-19), 40.7 (C-20), 21.8 (C-21), 136.9 (C-22), 133.4
(C-23), 44.1 (C-24), 34.4 (C-25), 20.1 (C-26), 20.2
(C-27), 18.6 (C-28). LA L%l 5 SCHRIRIEFEA —
O, e A 5 N Sa,60-FR5E-(22E,24R)-F
1 15-8(14),22- " 45-3pB, 7a- - H¥

& 6: FIRAR (HEE, mp 123 °C; [a])
~106° (¢ 0.05, FE); UVAN! (nm): 204 ;
IRv> (em ') 3 406, 1719, 1 516, 1 441, 1 227;
HR-ESI-TOF-MS % th #4325 114 465.334 0 [M+
Na]" (Cy9HyO3Na, 1154 465.3345), [2M+Na]
907.680 1 (CsgHoyOgNa, HHAH 907.679 2) fiffisE I
BTN CooHugOs, AN 4> TR A 442, AHEFI
&% 7. "H-NMR (600 MHz, CD;0D) §: 1.22 (2H, m,
H-1), 1.45 (2H, m, H-2), 3.74 (1H, m, H-3), 1.36 (1H,
m, H-4), 2.12 (1H, m, H-4), 3.25 (1H, d, J = 6.6 Hz,
H-6), 4.19 (1H, d, J = 2.4 Hz, H-7), 2.35 (1H, m, H-9),
1.45 (1H, m, H-11), 1.53 (1H, m, H-11), 1.22 (1H, m,
H-12), 1.88 (1H, m, H-12), 2.24 (1H, m, H-15), 2.47
(1H, m, H-15), 1.39 (1H, m, H-16), 1.67 (1H, m,
H-16), 1.05 (1H, m, H-17), 0.91 (3H, s, H-18), 0.88
(3H, s, H-19), 2.13 (1H, m, H-20), 1.03 (3H, d, J = 6.6
Hz, H-21), 5.22 (1H, m, H-22), 5.23 (1H, m, H-23),
1.87 (1H, m, H-24), 1.53 (1H, m, H-25), 0.86 (3H, d,
J=6.6 Hz, H-26), 0.84 (3H, d, J = 6.6 Hz, H-27), 0.94
(3H, d, J = 7.2 Hz, H-28), 3.31 (3H, brs, -OCH3);
BC-NMR (150 MHz, CD;OD) d: 33.4 (C-1), 31.9
(C-2), 69.2 (C-3), 40.4 (C-4), 66.9 (C-5), 55.1 (C-6),
743 (C-7), 124.1 (C-8), 41.5 (C-9), 37.1 (C-10), 20.5
(C-11), 37.8 (C-12), 44.3 (C-13), 154.6 (C-14), 25.8
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(C-15), 28.4 (C-16), 58.2 (C-17), 18.2 (C-18), 16.9
(C-19), 40.6 (C-20), 21.8 (C-21), 136.8 (C-22), 133.4
(C-23), 44.4 (C-24), 34.4 (C-25), 20.1 (C-26), 20.2
(C-27), 18.6 (C-28), 59.3 (-OCHs). LA Fii¥id 553
BRFRE A S, MOSE A 6 D To- AR
(22E,24R)-50,60- PN Z A1 H§-8(14),22- —4i-3p-1i .
WA 7: statetk G, mp 89~91 °C, [o]}
+28° (c0.1, & 17), UV A (nm): 2515 TR vior (cm '):
3 340, 2 955, 2 871, 1 459, 1 369; HR-ESI-TOF-MS
o HE S B T om/z 397.348 8 [M+H]
(CosHys0, THEAE 397.347 00, AHX 40T it 396,
WE TN CosHuyO, AMIFIEE A 7. "H-NMR
(600 MHz, CDCl3) &: 1.66 (1H, m, H-1), 2.04 (1H, m,
H-1), 1.55 (1H, m, H-2), 1.90 (1H, m, H-2), 3.74 (1H,
m, H-3), 2.29 (1H, m, H-4), 2.48 (1H, d, J = 13.8 Hz,
H-4), 5.58 (1H, s, H-6), 5.39 (1H, s, H-7), 1.36 (1H,
m, H-9), 1.45 (1H, m, H-11), 1.53 (1 H, m, H-11),
1.22 (1H, m, H-12), 1.88 (1H, m, H-12), 2.24 (1H, m,
H-15), 2.47 (1H, m, H-15), 1.39 (1H, m, H-16), 1.67
(1H, m, H-16), 0.95 (1H, m, H-17), 0.64 (3H, s,
H-18), 0.95 (3H, s, H-19), 2.04 (1H, m, H-20), 1.04
(3H, d, J = 6.0 Hz, H-21), 5.18 (1H, dd, J = 15.2, 7.7
Hz, H-22), 5.21 (1H, dd, J = 15.2, 7.7 Hz, H-23), 1.87
(1H, m, H-24), 1.50 (1H, m, H-25), 0.83 (3H, d, J =
6.6 Hz, H-26), 0.92 (3H, d, J = 6.6 Hz, H-27), 1.04
(3H, d, J = 6.0 Hz, H-28); “C-NMR (150 MHz,
CDCl3) &: 38.3 (C-1), 31.9 (C-2), 70.3 (C-3), 40.7
(C-4), 139.8 (C-5), 119.5 (C-6), 116.2 (C-7), 141.3
(C-8), 46.1 (C-9), 37.0 (C-10), 21.0 (C-11), 39.0
(C-12), 42.8 (C-13), 54.5 (C-14), 22.9 (C-15), 28.3
(C-16), 55.7 (C-17), 12.0 (C-18), 16.2 (C-19), 40.4
(C-20), 21.1 (C-21), 135.5 (C-22), 131.9 (C-23), 42.8
(C-24), 33.0 (C-25), 19.6 (C-26), 19.9 (C-27), 17.6
(C-28). LA -%di 5 Sk 3 A —8" 1, e
WEY T A (22E24R)-F#115-5,7,22-—Jf-3B-BE.

&Y 8. Lkt (DMSO), mp 236~238
Cs [ally —37° (c0.1, &A); UV AL (nm): 207;

KBr

IRv, > (cm '): 3 424, 2 957, 2 870, 1 456, 1 379,
1 032, 968; HR-ESI-TOF-MS 45 Hi v/ 1 55 1
mlz 453333 2 [M+Na]" (CyHyeO3Na, it 51
453.334 50, g HIr TN CosgHugOs, AHRI M T
Bl 420, AEAE R 6. 'H-NMR (600 MHz,
DMSO-dg) d: 1.24 (2H, m, H-1), 1.45 (2H, m, H-2),

3.74 (1H, m, H-3), 1.36 (1H, m, H-4), 1.85 (1H, m,
H-4), 3.60 (1H, brs, H-6), 5.06 (1H, brs, H-7), 1.94
(1H, m, H-9), 1.36 (1H, m, H-11a), 1.45 (1H, m,
H-11b), 1.21 (1H, m, H-12a), 1.85 (1H, m, H-12b),
1.89 (1H, m, H-14), 2.24 (1H, m, H-15a), 2.48 (1H, m,
H-15b), 1.35 (1H, m, H-16a), 1.60 (1H, m, H-16b),
1.25 (1H, m, H-17), 0.78 (3H, s, H-18), 0.88 (3H, s
H-19), 1.97 (1 H, m, H-20), 0.97 (3H, d, J = 6.6 Hz,
H-21), 5.15 (1H, dd, J = 15.3, 8.4 Hz, H-22), 5.22
(1H, dd, J = 15.3, 8.4 Hz, H-23), 1.86 (1H, m, H-24),
1.46 (1H, m, H-25), 0.79 (3H, d, J = 6.6 Hz, H-26),
0.86 (3H, d, J = 6.6 Hz, H-27), 0.97 (3H, d, J = 7.2
Hz, H-28); “C-NMR (150 MHz, DMSO-d) &: 21.3
(C-1), 31.2 (C-2), 66.0 (C-3), 40.2 (C-4), 74.5 (C-5),
72.1 (C-6), 119.5 (C-7), 139.6 (C-8), 42.3 (C-9), 36.6
(C-10), 32.5 (C-11), 38.9 (C-12), 43.0 (C-13), 54.2
(C-14), 22.6 (C-15), 27.8 (C-16), 55.3 (C-17), 12.1
(C-18), 17.7 (C-19), 40.0 (C-20), 21.0 (C-21), 135.4
(C-22), 131.4 (C-23), 42.0 (C-24), 32.5 (C-25), 19.8
(C-26), 19.5 (C-27), 17.3 (C-28). LA ¥ 5 kR
WHRA ), 454 UV, IR, HR-ESI-TOF-MS %
Pl &M e G 8 O T E-7,22-4%-3B,50,60-
=,

& 9: kA (DMSO), mp 239~242
C; [a]y —26.5° (c 0.1, Z07); UV A (nm): 256;
IRvED (em ") 3 443, 2 957, 2 872, 1 674, 1 454,
1 273, 970, HR-ESI-TOF-MS 45 V7> 1 551U
m/z 451.318 0 [M+Na]" (CyHyO3Na, 1514
451.318 8) i Hoar 1N ngH4403, FHXT 73 o
O 428, AMEFEN 7. H-NMR (600 MHz,
DMSO-dg) 6: 1.25 (2H, m, H-1), 1.45 (2H, m, H-2),
3.69 (1H, m, H-3), 1.33 (1H, m, H-4), 1.86 (1H, m,
H-4), 5.15 (1H, brs, H-7), 1.99 (1H, m, H-9), 1.38
(1H, m, H-11), 1.47 (1H, m, H-11), 1.20 (1H, m,
H-12), 1.86 (1H, m, H-12), 1.88 (1H, m, H-14), 2.08
(1H, m, H-15), 2.43 (1H, m, H-15), 1.35 (1H, m,
H-16), 1.61 (1H, m, H-16), 1.21 (1H, m, H-17), 0.52
(3H, s, H-18), 0.81 (3H, s, H-19), 1.98 (1H, m, H-20),
0.98 (3H, d, J= 6.0 Hz, H-21), 5.15 (1H, dd, J = 15.3,
8.4 Hz, H-22), 5.23 (1H, dd, J = 15.3, 8.4 Hz, H-23),
1.83 (1H, m, H-24), 1.49 (1H, m, H-25), 0.77 3H, d,
J=6.0 Hz, H-26), 0.79 3H, d, J = 7.2 Hz, H-27), 0.88
(3H, d, J = 6.0 Hz, H-28); ""C-NMR (150 MHz,
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DMSO-dg) d: 21.3 (C-1), 40.2 (C-2), 65.5 (C-3), 30.4
(C-4), 76.0, (C-5), 198.7 (C-6), 135.1 (C-7), 163.3
(C-8), 42.0 (C-9), 35.9 (C-10), 32.5 (C-11), 30.0
(C-12), 43.2 (C-13), 54.8 (C-14), 22.0 (C-15), 27.6
(C-16), 55.2 (C-17), 12.4 (C-18), 17.3 (C-19), 40.0
(C-20), 20.9 (C-21), 119.4 (C-22), 131.6 (C-23), 44.0
(C-24), 34.4 (C-25), 19.5 (C-26), 19.8 (C-27), 15.8
(C-28). LA EXdf 5 SClkR i 3 A — ), %
SEAY 9 O 3B,50- FRIE-(22E,24R)-F# 1 §§-7,22-
-6 o

AW 10: SRR (), mp 139~142 C;
[o]y +76° (¢ 0.2, & 47); UVASM (nm): 251;
IRviD (em ') 3 522, 2 958, 2 872, 1 458, 1 375,
1078, 1 033, 974, 932, HR-ESI-TOF-MS 45 Hi k)
T T m/z 441.335 2 [2M+H]" (CaoHysO05, 115
{H 441.336 9 i€ Hoor 120 CooHusOs, AHXS 231
il 440, ARAE N 8. 'H-NMR (600 MHz,
CDCly) §: 1.66 (1H, m, H-1), 2.04 (1H, m, H-1), 1.55
(1H, m, H-2), 1.90 (1H, m, H-2), 3.99 (1H, m, H-3),
1.91 (1H, m, H-4), 2.10 (1H, m, H-4), 6.27 (1H, d, J =
8.5 Hz, H-6), 6.59 (1H, d, J = 8.5 Hz, H-7), 1.36 (1H,
m, H-9), 5.43 (1H, dd, J = 5.9, 1.6 Hz, H-11), 2.06
(1H, m, H-12), 2.24 (1H, m, H-12), 1.81 (1H, m,
H-14), 1.57 (1H, m, H-15), 1.68 (1H, m, H-15), 1.29
(1H, m, H-16), 1.71 (1H, m, H-16), 1.34 (1H, m,
H-17), 0.71 (3H, s, H-18), 1.09 (3H, s, H-19), 2.01
(1H, m, H-20), 1.00 (3H, d, J = 6.6 Hz, H-21), 5.14
(1H, dd, J = 15.2, 7.9 Hz, H-22), 5.17 (1H, dd, J =
15.2, 7.5 Hz, H-23), 1.82 (1H, m, H-24), 1.44 (1H, m,
H-25), 0.81 (3H, d, J = 15.4 Hz, H-26), 0.82 (3H, d,
J = 15.4 Hz, H-27), 0.89 (3H, d, J = 6.9 Hz, H-28);
BC-NMR (150 MHz, CDCl3) &: 32.4 (C-1), 30.3
(C-2), 66.0 (C-3), 35.9 (C-4), 82.7 (C-5), 135.4 (C-6),
130.5 (C-7), 78.2 (C-8), 142.4 (C-9), 37.8 (C-10),
119.6 (C-11), 41.0 (C-12), 43.5 (C-13), 48.0 (C-14),
20.8 (C-15), 28.5 (C-16), 55.8 (C-17), 12.8 (C-18),
25.4 (C-19), 39.8 (C-20), 20.6 (C-21), 135.0 (C-22),
132.2 (C-23), 42.6 (C-24), 32.9 (C-25), 19.5 (C-26),
19.9 (C-27), 17.5 (C-28). LA L yil $din 15 Sk 18
FAR—zl17, 454 UV, IR, HR-ESI-TOF-MS %
PR EAEY 10 h (22E,245)-5a,80-FF 4 -
24-FJEJH{5-6,9 (11),22-=4 3p-KF.

&Y 11 RO AR (FED, mp 120~122

C; [a]y +13° (0.5, FE). UV (nm): 213;

IRvE> (em™'): 3 391, 3 193, 2 926, 2 853, 1 648,
1 467, 1 420; HR-ESI-TOF-MS #E45 HIHES T8 1
¢ m/z 211.116 5 [M+Na]" (C7H;¢N4,O,Na, 1514
211117 D, #E 5120 CHigNJO,, AN 431
il 188, AEAE N 2. 'H-NMR (600 MHz,
CD;0D) 6: 3.91 (1H, dd, J = 13.2, 5.6 Hz, H-2), 2.11
(2H, dd, J = 16.2, 3.0 Hz, H-3), 1.72 (2H, m, H-4),
1.95 (2H, m, H-5), 2.84 (2H, td, J = 13.0, 3.5 Hz,
H-6); "“C-NMR (150 MHz, CD;OD) 6: 176.9 (C-1),
59.8 (C-2), 28.7 (C-3), 26.0 (C-4), 23.6 (C-5), 39.9
(C-6), 156.6 (C-6"). LA Ly Hdi 5 SChkHR 16 FEA
—58 464 UV, IR. HR-ESI-TOF-MS %4 f5: 4%
WEA S 11 R R .

AW 12: CEEPIRE R ChmEE-NED, A
WA HRE, AT AR, mp 136~137
‘C . Liebermann-Burchard [x IV 2 V54¢ 0, WAL
ARRZ. 5 B-7 S B MO AL 2 A0, 7 3
WHIRG N TLC 20, —FH 247 hed 8, &
FAMT (254 nm) FUELTROGHE A, 10%6R &
FEHET 105 CINPR RPN, F - IR R
B, %ol B s,

AUt BATRFRFRIRE LM, K
FoATIR S, # IS AT AT MK P s, #75
E A K oA niK b oS £ MK AT KA A B,
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