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Abstract: Fourteen compounds including two new compounds were isolated from Kronopolites svenhedini
(Verhoeff). These structures were identified as kronoponit A (1), kronoponit B (2), neoechinulin A (3), 2-(1, 1-

dimethyl-2-propen-1-yl)-1H-indole-3-carboxaldehyde (4), uracil (5), p-hydroxy phenyl ethylamine (6), p-hydroxy-

phenylacetic acid (7), p-hydroxybenzoic acid (8), p-ethylbenzoic acid (9), 2-methyl-1,4-benzenediol (10), 1,2,4-
benzenetriol (11), gallic acid (12), gallic acid-3-methyl ether (13), and 4-methoxy-3, 5-hydroxybenzoic acid (14)
by spectroscopic methods and literature. Among them, compounds 1 and 2 are new, while compounds 3—-14 are

reported here for the first time from K. svenhedini.

Key words: Kronopolites svenhedini (Verhoeff); chemical component; separation and purification; nitrogen-

containing compound; aromatic compound
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Figure 1 Structures of compounds 1-14
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1R 2 AL A, 314 8 T VN D i o 4 B 4 (o U — v
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FIt &9 1 2 "

FERE5VHL

&P e R . AR 4l HR-ESI-MS m/z
233.127 6 [M+H]" (calcd. for 233.128 5, C,,H,,N,0,) 4
& HAZ A, #5E oy 1 08 C H N0, A AT
N7. 'HNMR (500 MHz, CD,0D) i (£ 1) &/~ 1K
XH 1IAMNHES [6,7.24 (1H, s, H-6)], h &7 X AH 34
W H 3 {5 5 [0, 4.40 (2H, t, J = 7.3 Hz, H-12), 3.37
(2H, t, J = 7.8 Hz, H-10), 2.91 (2H, m, H-11)], 3 /> F 3
55 [0,3.96 3H, s, H-13), 3.83 (3H, s, H-14), 2.47 (3H,
s, H-15)]. £ *C NMR (150 MHz, CD,0D) 1 DEPT i#
(E D P ERA B3R, 6 MEER ik (OF & X 8l
[X) [0, 158.6 (C-2), 126.6 (C-4), 154.2 (C-5), 148.0 (C-7),
119.3 (C-8), 130.7 (C-9)], 1 ™ X H % [5. 94.4 (C-6)],
24N A 3 [9. 56.9 (C-13), 61.3 (C-14)], 3 > IF H 3
[0, 24.7 (C-10), 26.7 (C-11), 47.0 (C-12)], 1 4> H 3 [0,
10.4 (C-15)]. 'H-'H COSY i (&2) # H,-10/H,-11/H,-
12 {90 5% 4 7 C-10-C-11-C-12 Fr B 77 7€ . HMBC
W (B 2) 1 H,-10.H,-11/C-2 A <, 7] %1 C-10-C-11-C-
12 Fr BO#E 8 F C-2 4 . HMBC i 1 H,-15/C-7. C-8
C-9 Ml H-6/C-4.C-5.C-7.C-8.C-9 [ 3%, &5 &1k 2461
o A A, W C-4.C-5.C-6.C-7.C-8.
COMRVGEL AN T — A FL AR, Hoh C-5.C-7
TR T, C-4.C-9ERE T N-3.N-1, C-15 H L%
T C-8fii. HMBC i *F H,-13/C-5 Fil H,-14/C-7 [ A
K, UF B AN AR IR 0 3 T C-5 AN C-7. HRAE AN
FEE AN 4y 7 AT DA Y, C-2 5 N-1 38 i XA O,
[F] I C-2 5 N-3 il i BB AH %, C-12 5 N-3 #H i, BJ
N-1.C-2\N-3.C-4. C-9 1 I $2 JE fle — A 2- Nk 1 bk

The key 'H-'H COSY and HMBC correlations of

compounds 1 and 2

Figure 2

Table 1 "C NMR (150 MHz) and 'H NMR (500 MHz) spectra
of 1 (in CD,0D) and 2 (in DMSO-d,)

1 2
No. O type 0, (Jin Hz) O type 0, (Jin Hz)
1 180.8, C
2 158.6,C 107.9,C
3 148.2,C
4 126.6, C 181.4,C
4a 120.7,C
5 154.2,C 135.1,C
6 94.4, CH 7.24,s 148.3,C
7 148.0, C 155.0,C
8 119.3,C 112.4,CH 7.39,s
8a 132.3,C
9 130.7,C 9.4, CH, 1.83,s
10 24.7, CH, 3.37,t(7.8) 13.8, CH, 2.52,s
1 267,CH,  291,m 59.8, CH, 371, s
12 470,CH,  4.40,t(73)
13 569,CH,  3.96,s
14 613,CH,  3.83,s
15 10.4, CH, 2.47,s
NH 6.66, s

Wo 5 BT, et &1 e i 1 pos, i
A kronoponit A

&2 ha &gk . R #E HR-ESI-MS m/z
248.090 7 [M+H]" (calcd. for 248.091 7, C,,H,,NO,) &%
G HAZ AR, € H 5+ 28 C,H,,)NO,, AL
N 8. 'H NMR (500 MHz, DMSO-d,) i (& 1) &R
KX A 3IANHES [0, 7.39 (1H, s, H-8), 6.66 (2H, s,
3-NH))], H @ XA 3 HEAE S [6,3.71 BH, s, H-
11), 2.52 (3H, s, H-10), 1.83 (3H, s, H-9)]. 7 “C NMR
(150 MHz, DMSO-d,) 1 DEPT i (£ 1) F &/~ 134
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TR T, 9 /N T [0, 180.8 (C-1), 107.9 (C-2), 148.2
(C-3), 181.4 (C-4), 120.7 (C-4a), 135.1 (C-5), 148.3 (C-
6), 155.0 (C-7), 132.3 (C-8a)], 1 MK HI 3t [0, 112.4 (C-
8)], 1 N H 4 [0, 59.8 (C-11)], 2N H 3 [0, 9.4 (C-9),
13.8 (C-10)]. HMBC i+ H,-10/C-6.C-5.C-4a.C-4, H-
8/C-6.C-7.C-8a.C-4a.C-1 #l H,-9/C-1.C-2.C-3 ff] #
K, @B F A o AN, HE € H B N
o-(1,4) ZE M, Horh C-5 1 H1 5 C-10 HUAR, C-2 4 HH 3 C-
9 HUAR, C-7 # R F MM . HMBC i H H,-11/C-6 ¥ 4H
Kty — AN AILERT C-6/7. HMBC i 3-NH,/
C-2.C-3.C-4 A Kl 8 A7 AE — &AL T C-3 40,
LR, e G 2 S E LR, N

kronoponit Bo

SMUE

Bruker AVANCE 1II 500 MHz #1 AVANCE I
600 MHz #Z Wi HARAC LA K ALPHA TH# ST 2T /M A
(2[5 45 & 50 A 7); GENESYS150 540 6t it (36
FE Bk KA A]); Shimazu LC-20 CE AB SCIEX QTOF
X500R MS spectrometer (H 4% 4= 51 &3 A 7]); Amberlite
TM XAD 16N KFLPfIE (particle size 20-60 mesh, 35 [E %
[T 1 28 w1); MCI gel CHP 20P (70~150 pm) F1RP-18
(40~60 pm, H A& =3514 %% A 7l); Sephadex LH-20 (i
S22 F PG AR 23 ] ); SP-5030 28 2l 2% =y R AH
FUV200 AL M IEE ALt Fasgi 8 A R)); 6%
i YMC-Pack ODS-A (250 mm x 20.0 mm, 5 um) Al
e ] £ 43 A YMC-Pack ODS-A (250 mm x 10.0 mm,
5 um, H & YMC /A #); ChromCore 120 C18 & %+
(10 mm x 250 mm, 5 um, FMN G BT E ARG BRA 7).

258 T 2021 7 H 25 H W H 2 B8 R 251 B
HA R AT, B E R B R s Y 58 BT KR
i 70 03 %8 5 N 95 Mt Bl D B [Kronopolites svenhedini
(Verhoeff)] 1) A&, FEAEAR A (CHYX0674) B 7R
BRI RN = 5504 S B AR A7
1 RESSE

T Bt Bl 5 B T 45 U (49.0 kg) B S 4 50% 2.
A IR R 4 V0 (100 Lx4, 24 h), W% 2810k 45 )5 13- 5
RVNZE (5.2 kg)o SHRYF AL E AT €0 15 6 BE Bk
it (T BE-7K, 0%~100%), 75 2 6 >4 73 Fr.A~Fr.F.
Fr.D (376.0 g) 4 MCI gel CHP 20P Sz AH {0 1% k¥ i3k 47 16
FE Ve B (FFE - K, 25%~100%), 73 5] 9 4N 4 %) Fr.
D.1~Fr.D.9. Fr.D.7 (5.8 g) £ RP-18 S kH 8 1+ 4 &
Vel (FIE-7K, 35%~100%) 732 7 4~ 4143 Fr.D.7.1~
Fr.D.7.7, Fr.D.7.4 (2.8 g) £ Sephadex LH-20 # i (H
fE-7K, 85%) 18 %] 5 A~ 41 % Fr.D.7.4.1~Fr.D.7.4.5, Fr.

D.7.4.5 (120.0 mg) &5 0 HL_EiE 4 il % HPLC (4 -
K, 4%, K 0.06% =% LR, 3 mL-min") 2ift.7510
A6 (5.2 mg, t, = 19.6 min), &0 YL i€ F DMSO i
7V 8 I 2 1 4 HPLC (45 -7K, 2%, K H 2 0.06%
=% 4,3 mL-min") 2itb L ST (1.7 mg, ¢, =
24.0 min). Fr.E (180.0 g) & MCI gel CHP 20P 2 #f {4
T AR EE Ve (R -K, 50%~100%), 33 10 415
Fr.E.1~Fr.E.10. Fr.E.6 (12.0 g) £ RP-18 2 H {0 4+
B2 e i (P % - 7K, 35%~100%) 73 %1 15 >4 4y Fr.
E.6.1~Fr.E.6.15, Fr.E.6.4 (800.0 mg) £ Sephadex LH-
20 fE 3 (FHEE-7K, 70%) 193] 7 A4 49) Fr.E.6.4.1~
Fr.E.6.4.7, Fr.E.6.4.2 (170.0 mg) £ #| % HPLC (/I l7 -
K, 70%, K+ 0.06% — i L1, 7 mL-min™) 4 5554~
/14> Fr.E.6.4.2.1~Fr.E.6.4.2.5, Fr.E.6.4.2.1 (44.5 mg) &
] £ HPLC (25 -7K, 22%, 7K H145 0.06% — 4 £ 12,
3 mL-min") Zifb 3L A1 (8.9 mg, t, = 11.3 min); Fr.
E.6.4.4 (90.0 mg) A -l % HPLC (ZiE-7K, 48%, 7K+
% 0.06% = 2%, 3 mL-min™) 2i4LELA12 (3.8 mg,
t, = 10.1 min). Fr.E.6.5 (622.8 mg) £ Sephadex LH-20
FEERE (FHEE-7K, 85%) 19 2] 6 1~ 41 /3 Fr.E.6.5.1~Fr.
E.6.5.6, Fr.E.6.5.2 (106.0 mg) £ -l £ HPLC (Z i -
K, 36%, /K E 0.06% — % LR, 3 mL-min") 41k 13
&9 10 (6.7 mg, t, = 25.0 min). Fr.E.6.6 (1.7 g) &
Sephadex LH-20 f t& 3% (H 2 -7K, 85%) 75 2 8 /M4
/% Fr.E.6.6.1 ~Fr.E.6.6.8, Fr.E.6.6.3 (108.4 mg) &
#i] % HPLC (Z 5 -7K, 45%, /K1 0.06% = 2. 1%,
3 mL-min™) 4i{b 51k &4 3 (23.6 mg, £, = 10.6 min).
Fr.E.6.7 (2.7 g) %4 Sephadex LH-20 #F 1 i (FHEE-/K,
85% M%) 135 7 4% Fr.E.6.7.1~Fr.E.6.7.7, Fr.E.6.7.5
(44.2 mg) % 3 | % HPLC (& 57K, 50%, /K &
0.06% =% £, 3 mL-min™) 2i{L 31L& 41 4 (1.5 mg,
t, = 18.0 min). Fr.E.6.9 (989.0 mg) £ Sephadex LH-20
A (FEE-K, 85%) 15 2] 7 4N % Fr.E.6.9.1~Fr.
E.6.9.7, Fr.E.6.9.1 (33.3 mg) & -l % HPLC (Z fi5-7K,
50%, K+ E0.06% =5 L IR, 3 mL-min™) 25401505
)8 (3.7 mg, t, = 5.6 min) f19 (4.1 mg, t, = 16.7 min).
Fr.E.6.10 (1.2 g) £ Sephadex LH-20 K & i ( H B¥ -
7K, 90%) 5 #| 5 4~ 41 4> Fr.E.6.10.1~Fr.E.6.10.5, Fr.
E.6.10.1 (124.1 mg) £ -4l & HPLC (ZME-7K, 12%, 7K
4 0.06% =% 4 R, 3 mL-min) 1§ F1 4~ 4 4 Fr.
E.6.10.1.1 f1 4k &% 12 (2.1 mg, t, = 9.7 min) . £ &
Y11 (2.0 mg, t, = 19.2 min) fb &% 13 3.3 mg, ¢, =
21.9 min) M 14 (3.7 mg, ¢, = 24.0 min). H ' Fr.
E.6.10.1.1 (13.4 mg) F X % HPLC (HEE-7K, 2%,
KHE0.06% =% LR, 3 mL-min") 4i{b 51k &5
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(2.7 mg, t, = 9.6 min).
2 HHEE

&1 WEESIR, IR (KBr): 2 975.1 6671 470
1428.1259.1 179.1 121.990.795.713 cm™. UV (MeOH)
A (loge): 286 (3.22).264 (2.80)-206 (3.80) nm. 'H NMR
(500 MHz, CD,0D) #11"*C NMR (150 MHz, CD,OD) #{
5 W3 1, HR-ESI-MS m/z 233.127 6 [M+H]" (calcd. for
233.128 5, C,;H,,)N,0,).

th&W2  aECR, IR (KBr): 3 245.1 620.1 554,
1335.1286.1187.1136.985.738 cm™. UV (MeOH)
A (loge): 324 (3.63).280 (3.93).204 (3.99) nm. 'HNMR
(500 MHz, DMSO-d,) 1 ”C NMR (150 MHz, DMSO-d,)
He4ls W% 1, HR-ESI-MS m/z 248.090 7 [M+H]" (calcd.
for 248.091 7, C,,H,,NO,).

k&3 W EHCIR, ESI-MS m/z 324 [M+H]', 7
¥ X N C,H,N,0,. 'HNMR (500 MHz, CD,0D) 4,
7.43 (1H, d, J= 7.9 Hz, H-4), 7.25 (1H, d, J = 7.9 Hz, H-
7), 7.21 (1H, s, H-8), 7.13 (1H, m, H-6), 7.07 (1H, m, H-
5), 6.11 (1H, dd, J = 17.3, 10.6 Hz, H-17), 5.12 (1H, d,
J = 17.3 Hz, H-18), 5.09 (1H, d, J = 10.6 Hz, H-18),
423 (1H, q, J = 7.0 Hz, H-12), 1.55 (3H, s, H-19), 1.55
(3H, s, H-20), 1.53 (3H, d, J = 7.0 Hz, H-15); "C NMR
(150 MHz, CD,0OD) 6. 146.0 (C-1), 124.7 (C-2), 136.8
(C-3), 112.7 (C-4), 121.2 (C-5), 122.6 (C-6), 119.9 (C-7),
127.3 (C-7a), 114.3 (C-8), 104.3 (C-9), 162.3 (C-10), 52.6
(C-12), 168.7 (C-13), 20.7 (C-15), 40.5 (C-16), 146.2 (C-
17), 112.6 (C-18), 28.1 (C-19), 28.2 (C-20). iHiT 5 ¢
R0 Pl A i 254k, 6 € N neoechinulin A o

th&Y4 #HEMR, ESI-MS m/z 214 [M+H], 4>
T3~ C,,H,,NO. 'HNMR (500 MHz, CD,0D) 6, 10.30
(1H, s, H-13), 8.18 (1H, d, J = 8.0 Hz, H-4), 7.45 (1H, d,
J = 8.0 Hz, H-7), 7.20 (2H, m, H-5, H-6), 6.32 (1H, dd,
J=17.5,10.6 Hz, H-9), 5.23 (1H, d, J = 17.5 Hz, H-10),
5.20 (1H, d, J=10.6 Hz, H-10), 1.67 (6H, s, H-11, H-12);
“C NMR (150 MHz, CD,0OD) 6. 158.3 (C-2), 128.1 (C-
3), 114.7 (C-3a), 122.5 (C-4), 123.7 (C-5), 124.3 (C-6),
112.6 (C-7), 136.4 (C-7a), 41.2 (C-8), 147.6 (C-9), 113.1
(C-10), 29.5 (C-11, C-12), 188.7 (C-13). il it 5 "™
N LAt E s, 6 € H R 2-(1, 1-dimethyl-2-propen-1-
yl)-1H-indole-3-carboxaldehyde.

WEWS HEIF AL, BSI-MS m/z 113 [M+H]',
¥ N CHN,0,. 'HNMR (500 MHz, DMSO-d,) 4,
11.00 (1H, s, H-3), 10.81 (1H, s, H-1), 7.38 (1H, d, J =
7.6 Hz, H-6), 5.45 (1H, d, J = 7.6 Hz, H-5); "C NMR
(150 MHz, DMSO-d,) 6. 150.6 (C-2), 164.4 (C-4), 100.3

(C-5), 142.2 (C-6). ik 5 SCHRMINT bb i i i , 7
HA PR TE o

th&W6 KEOueR, ESI-MS m/z 138 [M+H]", 43
T3~ CH,NO. 'HNMR (500 MHz, CD,0D) ¢, 7.08
(2H, d, J = 8.0 Hz, H-2’, H-6'), 6.77 (2H, d, J = 8.0 Hz,
H-3', H-5"), 3.11 2H, t, J = 7.6 Hz, H-1), 2.85 (1H, t, J =
7.6 Hz, H-2); “C NMR (150 MHz, CD,0D) §. 42.2 (C-
1), 33.8 (C-2), 128.4 (C-1"), 130.8 (C-2', C-6"), 116.7 (C-
3', C-5"), 157.8 (C-4"). @it 5 SCHR! %) Le A2 Wl 2 ¥
Wi e o o8 Ol .

&7 HEK K, ESI-MS m/z 153 [M+H], 4>
T30 A CH,0,. 'H NMR (500 MHz, CD,0D) 6, 7.11
(2H, d, J = 8.5 Hz, H-3, H-5), 6.73 (2H, d, J = 8.5 Hz, H-
2, H-6), 3.40 (2H, s, H-8); °C NMR (150 MHz, CD,0D)
d. 157.5 (C-1), 116.3 (C-2, C-6), 131.2 (C-3, C-5), 127.6
(C-4), 42.6 (C-7), 177.7 (C-8). @I 5 SCHR! %} bb A% 1
Ko, #e HON R E R AR

k&8 AR, ESI-MS m/z 139 [M+H]', 4
T3 AN C,H0,. '"HNMR (500 MHz, CD,0D) 4, 7.87 (2H,
d, J=8.7 Hz, H-2, H-6), 6.82 (2H, d, J = 8.7 Hz, H-3, H-
5); *C NMR (150 MHz, CD,0D) ¢, 122.7 (C-1), 133.0
(C-2, C-6), 116.0 (C-3, C-5), 163.4 (C-4), 170.1 (C-7).
I 5 SR PR O, e AR R B R R

&9 FBEEE, ESI-MS m/z 151 [M+H]", 4
TN CH,,0,. 'HNMR (500 MHz, CD,0D) 6, 7.93
(2H, d, J = 8.0 Hz, H-2, H-6), 7.30 (2H, d, J = 8.0 Hz, H-
3, H-5), 2.71 (2H, q, J = 7.6 Hz, H-7), 1.25 (3H, t, J =
7.6 Hz, H-8); "C NMR (150 MHz, CD,0D) 6. 128.9 (C-
1), 130.9 (C-2, C-6), 128.9 (C-3, C-5), 150.2 (C-4), 29.9
(C-7), 15.8 (C-8), 170.1 (C-9). &L 5 CHR! %t Eb A% 1
e, #e o CHEFFR.

&P 10 K EH K, ESI-MS m/z 125 [M+H]",
75 T X~ C,H0,. 'H NMR (500 MHz, CD,0D) 4,
6.57 (1H, d, J = 8.5 Hz, H-6), 6.53 (1H, d, J = 3.0 Hz, H-
3), 6.44 (1H, dd, J = 8.5, 3.0 Hz, H-5), 2.12 (3H, s, H-7);
"CNMR (150 MHz, CD,0D) g 150.0 (C-1), 126.5 (C-2),
113.8 (C-3), 149.3 (C-4), 116.3 (C-5), 118.4 (C-6), 16.4
(C-7)o I 5 SCHRM XS bl A% 1k 4, o e ol 2-H
FE-1,4-75

a1 KREAK K, ESI-MS m/z 127 [M+H],
4r 1 X\~ CH,0,. 'H NMR (500 MHz, CD,0D) 4,
7.43 (1H, d, J = 2.0 Hz, H-3), 7.42 (1H, dd, J = 8.1 Hz,
2.0 Hz, H-5), 6.79 (1H, d, J = 7.6 Hz, H-6); "C NMR
(150 MHz, CD,0D) J,. 123.8 (C-1), 146.0 (C-2), 115.7
(C-3, C-5), 150.4 (C-4), 117.7 (C-6). iBit 5 S HR>%F
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FOAZ WA, B R 1,2,4- 2K =

&2 KRB AR, ESI-MS m/z 171 [M+H],
5> 13N C;HO . 'H NMR (500 MHz, DMSO-d,) 6,
6.91 (2H, s, H-2, H-6); °C NMR (150 MHz, DMSO-d,)
d. 121.0 (C-1), 109.2 (C-2, C-6), 145.9 (C-3, C-5), 138.4
(C-4), 168.0 (C-7). It 5 RPN b G4t , 1 e
HANEETRR.

&3 KRR R, ESI-MS m/z 185 [M+H]',
7 T X~ CHO,. 'H NMR (500 MHz, CD,0OD) 4,
7.19 (1H, d, J = 1.9 Hz, H-6), 7.18 (1H, d, J = 1.9 Hz, H-
2), 3.87 (3H, s, H-8); °C NMR (150 MHz, CD,0D) 6,
122.0 (C-1), 106.3 (C-2), 149.1 (C-3), 140.4 (C-4), 146.2
(C-5), 112.2 (C-6), 170.3 (C-7), 56.6 (C-8). L5 ¢
RN LU A G HHE , 1 0 ORI TR -3- L T

A4 AR A, ESI-MS m/z 185 [M+H]',
5 F RN CHO,. "HNMR (500 MHz, CD,0D) d,, 7.04
(2H, s, H-2, H-6), 3.86 (3H, s, H-8); *C NMR (150 MHz,
CD,0D) §. 127.2 (C-1), 110.4 (C-2, C-6), 150.6 (C-3, C-
5), 141.0 (C-4), 169.9 (C-7), 60.7 (C-8). @it 5 k>
X LUAZ REEHE, e H o 4-F -3 5- R B R HT G

EE STk B VAR —EE, Tk SIS
[N ’J"kiﬁlaﬁég‘ AN A S B —AE#, thibh e
it #5843 S By 2 K W AR ST 55 = AR, W B 45 4 %55 A
T RE K I AR S AR &, AR B SR I 47 T
SCEE B PR E R o
FEEMIR: PrA 1 3 B A AAER 2 b 2R
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