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Chemical constituents from Vespae Nidus
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Abstract: Objective To study the chemical constituents of Vespae Nidus. Methods The compounds were isolated by various
chromatographic techniques and the structures were elucidated on the basis of spectral analysis. Results Sixteen compounds were
isolated from 95% ethanol extract of Vespae Nidus by silica gel, Sephadex LH-20, and RP-18 column chromatography. They were
identified as anisaldehyde (1), 2,4-dihydroxy-3, 6-dimethylbenzoate (2), 1, 4-dihydroxy-2-methoxy benzene (3), 2-(4-methoxyphenyl)
acetic acid (4), glycerol (5), tyrosol (6), 3, 5-dihydroxy-1, 7-bis (4-hydroxyphenyl) heptane (7), vomifoliol (8), clemaphenol A (9),
N-benzoyl-L-phenylalaninol (10), asperglaucide (11), (2R, 3S)-2-(3', 4'-dihydroxyphenyl)-3-acetylamino-7-hydroxyethyl-1, 4-
benzodioxane (12), ursolic acid (13), p-sitosterol (14), thymidine (15), and neoechinulin A (16). Conclusion Compounds 1—13 and
16 are isolated from Vespae Nidus for the first time.

Key words: Vespae Nidus; anisaldehyde; 2, 4-dihydroxy-3, 6-dimethylbenzoate; 1, 4-dihydroxy-2-methoxy benzene; tyrosol
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G, % &R (anisaldehyde, 1), 2, 4-
TRHE-3, 6- HIIRHR NS (2, 4-dihydroxy-3,
6-dimethylbenzoate, 2). 1, 4- 2 RE-2- 4 LK (1,
4- dihydroxy-2-methoxy benzene, 3). 2-(4- 4L K)
1% [2-(4-methoxyphenyl) acetic acid, 4]. H il
(glycerol, 5). &M (tyrosol, 6). 3, 5-dihydroxy-1,
7-bis (4-hydroxyphenyl) heptane (7). vomifoliol (8).
clemaphenol A(9). N-benzoyl-L- phenylalaninol (10).
asperglaucide(11), (2R, 3S)- 2-(3', 4'-dihydroxyphenyl)-
3-acetylamino-7-hydroxyethyl-1, 4-benzodioxane (12).
595 Cursolic acid, 13). B-73{iif# (B-sitosterol,
14). thymidine (15) A neoechinulin A (16).
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. DRX—500 MHz BRI (TMS 1ER AR,
200~300 H A S IHERL S FEE H AT GFosy W2 11

W RS G Bk T ), 25~100 pum Sephadex
LH-20 (Pharmacia A %), 40~63 um RP-18 ( H 4
Daiso), MCI gel CHP 20P ( HA=Z5AH] 7= ).
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1E T EEH 7 480 g

W2 LWy et A (il CrEfi 200~300
H, 20009, PASG-HEE (100 : 1—-50 : 50) #f
FEVERL, 135 4 ANEESy Fr. 1~4. 245 MCI gel CHP
20P Mt MR AL B S, 100 48 S S AT
{43 . Sephadex LH-20 Il RP-18 #: {45 iy Fr. 1
(102 ¢) H3HkEM 1 (22mg). 2 (16 mg). 3 (10
mg). 4 (36 mg). 13 (70 mg). 16 (17mg); H Fr.2

(16.7 @) HEMELEY 9 (42 mg). 10 (20 mg). 11
(9mg). 14 (15mg); I Fr.3 (869 HEMLAY
6 (18mg). 7 (44mg). 12 (48 mg); HiFr.4 (6.1
9) BEMLAY 5 (250 mg). 8 (23mg). 15 (1.59).
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A& 1: Ak K, ESI-MS m/z: 135 [M—H] &
'H-NMR (500 MHz, CDCls) &: 9.84 (1H, s, -CHO),
7.78 (2H, d, J = 8.3 Hz, H-2, 6), 7.00 (2H, d, J = 8.3
Hz, H-3,5),3.91 (3H, s, -OMe), %5 M 7

&4 2: AGKIAR, ESI-MS miz: 195 [M—
H] . 'H-NMR (500 MHz, CDCls) &: 12.06 (1H, s,
OH-2), 6.20 (1H, s, H-5), 5.29 (1H, s, OH-4), 3.92
(3H, s, COOCHs), 2.45 (3H, s, CH3-6), 2.10 (3H, s,
CH3-3); *C-NMR (125 MHz, CDCls) §: 173.1 (C=0),
163.5 (C-4), 158.5 (C-2), 140.6 (C-6), 111.0 (C-5),
108.9 (C-3), 105.6 (C-1), 52.3 (OCHj3), 24.1 (CH5-6),
8.1 (CHs-3). Lh Bty scmpatA 5, [N phasy
TEEY) 2 0 2, 4-—F2HE-3, 6- LK R F R

WEy 3: WA, CiHgOz. 'H-NMR (500
MHz, CD;0D) ¢: 6.77 (1H, d, J = 8.0 Hz, H-5), 7.48
(1H, d, J = 8.0 Hz, H-6), 7.50 (1H, s, H-3), 3.81 (3H,
s)o DA FE 5okt A —80, pIaE sy 3
1, 4R 2- A IR,

AW 4: RETEEIIRY), ESI-MS miz: 165 [M—
H] . '"H-NMR (500 MHz, CDCls) d: 3.55 (2H, s, H-7),
3.69 (3H, s, OMe), 6.74 (2H, d, J = 8.3 Hz, H-2, 6),
7.08 (2H,d, J = 8.3 Hz, H-3,5). LA % 5 sCiikFEA
— 5 R E A 4 R 2-(4-HIEIER) 21

WA 5: Tota kY, CaHgOsz. H-NMR (500
MHz, CD3;0D) &: 3.60 (1H, m, H-2), 3.57 (2H, dd, J =
11.5, 4.8 Hz, H-1), 3.49 (2H, dd, J = 11.5, 6.0 Hz,
H-3): ®C-NMR (125 MHz, CD;0D) &: 73.8 (C-2),
64.4 (C-1, 3). WML EW 5 KH M.

& 6: AEE T, CgHywOze H-NMR (500
MHz, CD3;0D) ¢: 7.00 (2H, d, J = 8.3 Hz, H-2, 6),
6.69 (2H, d, J = 8.3 Hz, H-3, 5), 3.66 (2H, t, J = 7.3
Hz, H-8), 2.69 (2H, t, J = 7.3 Hz, H-7); “C-NMR
(125 MHz, CD;0D) §: 166.7 (C-4), 131.0 (C-2, 6),
116.2 (C-3, 5), 64.6 (C-8), 39.4 (C-7). L\ F¥¥s 5
BRIEA — 2, et 6 TR

& 7. Tk, [al) -5.03 (¢5.5°,
MeOH), CigH»404. *H-NMR (400 MHz, CD;0D) 6:
6.99 (4H, d, J = 8.4 Hz, H-2', 6', 2", 6"), 6.67 (4H, d,
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J =84 Hz, H-3, 5, 3", 5"), 3.73 (2H, m, H-3, 5),
2.63~2.52 (4H, m, H-1, 7), 1.71~1.65 (4H, m, H-2,
6), 1.60 (2H, dd, J = 6.5, 5.8 Hz, H-4); **C-NMR (100
MHz, CD;0D) &: 31.8 (C-1), 40.9 (C-2), 68.7 (C-3),
44.8 (C-4), 68.7 (C-5), 40.9 (C-6), 31.8 (C-7), 134.4
(C-1'), 130.3 (C-2"), 116.1 (C-3'), 156.3 (C-4"), 116.1
(C-5') 130.3 (C-6'), 134.4 (C-1"), 130.3 (C-2"), 116.1
(C-3"), 156.3 (C-4"), 116.1 (C-5"), 130.3 (C-6"). LA I
Bl 5 Srk e A 50, miEiea 7 A 3, 5
dihydroxy-1, 7-bis (4-hydroxyphenyl) heptane.

&) 8: o BRI K, CisHa003, ESI-MS m/z:
223 [M—H] . 'H-NMR (CDs0OD, 400 MHz) §: 5.87
(1H, br s, H-2), 5.79 (1H, m, H-2"), 5.78 (1H, m,
H-1), 4.43 (1H, m, H-3"), 2.47 (1H, d, J = 16.8 Hz,
H-6a), 2.14 (1H, d, J = 16.8 Hz, H-6pB), 1.89 (3H, s,
CHs-3), 1.23 (3H, d, J = 6.4 Hz, H-4), 1.03 (3H, s,
CH3-50), 1.00 (3H, s, CH3-5p): **C-NMR (CD;OD,
100 MHz) &: 201.2 (C-1), 167.5 (C-3), 136.9 (C-2),
130.0 (C-1'), 127.1 (C-2), 79.9 (C-4), 68.7 (C-3'), 50.7
(C-6), 42,5 (C-5), 245 (C-4'), 23.8 (Me-5p), 23.4
(Me-50), 19.6 (Me-3). LA F%dfi 15 ik Fe A — ¢,
KL% 254 8 24 vomifoliol

W 9: FEMPRY, CaHapOs. 'H-NMR (500
MHz, CDCly) 6: 3.13 (2H, m, H-1, 5), 4.76 (2H, d, J =
3.9 Hz, H-2, 6), 3.89~4.27 (4H, m, H-4, 8), 3.92 (6H, s,
2X OCHj), 5.69 (2H, br s, 2X OH), 6.92 (2H, br s, H-2',
2"), 6.91 (2H, d, H-5', 5”), 6.85 (2H, dd, J = 8.4, 1.75
Hz, H-6, 6”); *C-NMR (125 MHz, CDCly) &: 146.6
(C-4', 4"), 145.2 (C-3', 3"), 132.8 (C-1', 1"), 118.9 (C-6/,
6"), 114.2 (C-5', 5"), 108.5 (C-2', 2"), 85.8 (C-2, 6), 71.6
(C-4, 8),55.9 (OCHj), 54.1 (C-1, 5). L1 ¥ 15 Skt
A5, RHE A 9 A clemaphenol A.

& 10: FAAE R, ESI-MS miz: 254 [M—
H] . 'H-NMR (400 MHz, CD5COCD3) ¢: 2.95 (1H,
dd, J = 13.7, 8.2 Hz, H-3a), 3.03 (1H, dd, J = 13.7, 6.5
Hz, H-3b), 3.65 (2H, d, J = 4.3 Hz, H-1), 4.07 (1H, br
s, -NH), 4.33 (1H, m, H-2), 7.15 (1H, t, J = 7.4 Hz,
H-4"), 7.26 (2H, t, J = 7.5 Hz, H-3", 5"), 7.31 (2H, d,
J = 7.8 Hz, H-2", 6"), 7.40 (2H, t, J = 7.5 Hz, H-3',
5%, 7.48 (1H, t, J = 7.4 Hz, H-4"), 7.82 (2H, d, J = 7.8
Hz, H-2', 6"); “*C-NMR (125 MHz, CD3COCD) 6:
37.6 (C-3), 54.5 (C-2), 64.0 (C-1), 126.8 (C-2', 6,
128.0 (C-2", 6"), 129.0 (C-3", 5”), 130.1 (C-3', 5),

131.8 (C-4', 4"), 136.0 (C-17), 140.1 (C-1, 167.3
(C=0), VA_F¥ei 5 ekt A5, pk% sk
%) 10 24 N-benzoyl-L-phenylalaninol .

A& 11: Jethkr i (CH;COCHg). ESI-MS
miz: 443 [M—H] . H-NMR (500 MHz, CDCl5) &
2.01 (3H, s, COCHa), 2.75 (2H, m, H-3), 3.16 (2H, m,
H-3"), 3.86 (2H, m, H-1), 4.35 (1H, m, H-2), 4.75 (1H,
m, H-2'), 5.90 (1H, d, J = 8.4 Hz, -NH), 6.72 (1H, d,
J =75 Hz, -NH), 7.00~8.00 (15H, m, Ar-H); *C-NMR
(125 MHz, CDCls) &: 64.6 (C-1), 49.4 (C-2), 37.4
(C-3), 136.6 (C-4), 129.1 (C-5), 128.6 (C-6), 127.1
(C-7), 1286 (C-8), 129.1 (C-9), 170.2 (C-1'), 54.9
(C-2), 38.4 (C-3'), 136.6 (C-4), 129.3 (C-5), 128.8
(C-6'), 126.7 (C-7'), 128.8 (C-8'), 129.3 (C-9"), 167.1
(C-1"), 133.8 (C-2"), 127.0 (C-3"), 128.6 (C-4"), 131.9
(C-5"), 128.6 (C-6"), 127.0 (C-7"), 170.8 (C=0), 20.7
(CHa3)o LL ¥ 5 SckIe A — 8, R s i £k
) 11 4 asperglaucide.

A 12: FAETEAE, CooHzN,06. *H-NMR (500
MHz, CDCly) ¢: 4.67 (1H, d, J = 7.2 Hz, H-2), 5.65 (1H,
d, J =7.2 Hz, H-3), 6.74~6.82 (overlapped, H-2', 5, 5,
6, 6,8), 2.71 (2H, t, J = 7.3 Hz, H-1"), 3.71 (2H, t, J =
7.3 Hz, H-3"), 1.86 (3H, s, H-3B): *C-NMR (125 MHz,
CDCly) 6: 78.3 (C-2), 78.3 (C-3), 142.0 (C-4a), 117.8
(C-5), 123.4 (C-6), 134.0 (C-7), 118.3 (C-8), 144.2
(C-8a), 128.8 (C-1'), 115.6 (C-2'), 146.5 (C-3'), 147.2
(C-4), 116.1 (C-5'), 120.6 (C-6'), 39.5 (C-1"), 64.2
(C-2"), 173.2 (C-3"), 22.6 (C-4"), 173.2 (C-2b), 22.6
(C-3b). HiEMSW 12 & (2R, 39)-2-(3, 4-
dihydroxyphenyl)-3-acetylamino-7-hydroxyethyl-1, 4-
benzodioxane, & O HAZ A AT V)R

AW 13: R R, CaoHigOz, ESI-MS m/z:
455 [M—H] . 'H-NMR (500 MHz, pyridine-ds) o
5.50 (1H, s, H-12), 3.46 (1H, m, H-3), 1.25 (3H, s,
H-23), 1.24 (3H, s, H-27), 1.06 (3H, s, H-26), 1.03
(3H, s, H-24), 1.01 (3H, d, J = 4.7 Hz, H-30), 0.96
(3H, d, J = 5.7 Hz, H-29), 0.90 (3H, s, H-25);
13C-NMR (125 MHz, pyridine-ds) &: 39.4 (C-1), 28.4
(C-2), 785 (C-3), 39.8 (C-4), 56.2 (C-5), 19.1 (C-6),
33.9 (C-7), 40.3 (C-8), 48.4 (C-9), 37.8 (C-10),
24.0(C-11), 126.0 (C-12), 139.6 (C-13), 42.3 (C-14),
29.0 (C-15), 25.2 (C-16), 48.4 (C-17), 53.9 (C-18),
39.7 (C-19), 39.7 (C-20), 31.4 (C-21), 37.6 (C-22),
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29.2 (C-23), 16.9 (C-24), 16.0 (C-25), 17.8 (C-26),
24.3 (C-27), 180.2 (C-28), 17.9 (C-29), 21.8 (C-30).
Db K 5 ek — 20, ke 13 41
TR

EY) 14: FHERIR, 55 B-45 B BEx St L
J2, REES5HEE AR, HAMEEH) 14 B-45 511

G 15: WHAE K, CroH1aN2Os. 1H-NMR
(400 MHz, CD30D) 6: 7.84 (1H, s, H-6), 6.30 (1H, t,
J = 7.0 Hz, Rib H-1), 4.42 (1H, td, J = 5.9, 3.3 Hz,
Rib H-4), 3.92 (1H, dd, J = 3.5, 3.3 Hz, Rib H-3), 3.83
(1H, dd, J = 12.0, 3.3 Hz, Rib H-5a), 3.74 (1H, dd, J =
12.0, 3.3 Hz, Rib H-5b), 2.26 (2H, m, Rib H-2), 1.90
(3H, s, -CHs); **C-NMR (100 MHz, CD;0OD) ¢: 152.4
(C-2), 166.5 (C-4), 111.5 (C-5), 138.2 (C-6), 88.8
(Rib-1), 41.4 (Rib-2), 72.3 (Rib-3), 86.2 (Rib-4), 62.9
(Rib-5), 12.5 (5-CHa). LA b¥cdi 530wk 5™,
WA EAY) 15 A thymidine.

&) 16: AR A, CioH2N3O,, ESI-MS
m/z: 322 [M—H] . '"H-NMR (400 MHz, CD;0CD3) &
7.94 (1H, s, H-1), 7.30 (1H, d, J = 7.3 Hz, H-4), 7.10
(1H, dd, J = 7.8, 7.5 Hz, H-5), 7.04 (1H, dd, J = 7.5,
7.3 Hz, H-6), 7.39 (1H, d, J = 7.8 Hz, H-7), 7.05 (1H,
s, H-8), 7.45 (1H, br s, H-11), 4.27 (1H, qd, J = 7.0, 1.7
Hz, H-12), 6.15 (1H, s, H-14), 6.11 (1H, dd, J = 17.5,
10.5 Hz, H-16), 5.10 (1H, d, J = 10.5 Hz, H-17a), 5.06
(1H, d, J = 17.5 Hz, H-17b), 1.56 (6H, s, H-15a), 1.51
(3H, d, J = 7.0 Hz, H-12a); *C-NMR (100 MHz,
CD;0CD3) 6: 144.7 (C-2), 104.3 (C-3), 127.2 (C-3a),
119.7 (C-4), 120.7 (C-5), 122.1 (C-6), 112.3 (C-7),
136.31 (C-7a), 110.7 (C-8), 125.5 (C-9), 160.3 (C-10),
52.1 (C-12), 166.8 (C-13), 40.0 (C-15), 145.9 (C-16),
112.3 (C-17), 27.8 (C-15a), 20.6 (C-12). L\ F¥id 53¢
kB, BRI A 54 16 4 neoechinulin A
4 g

W4 55 BAR A S E 2R, AR 0 I T
o A 12 & HLTRL (1 R 52288 B ) v B
ART R R L (G 7 & R kY
JEMERLSY, (ERRIEZ Y PRI, B2
FEYE, WPiREIELY, TS 11 A0 16 K12
ST B LB AR, 8 IR SL IR Aspergillus sp.
H g BT, DR e s 1) 24280 R ELEL L R DA
TR = R B R A T

S 30k
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