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Two new phragmalin-type limonoid orthesters from
Chukrasia tabularis var. velutina
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Abstract: As a part of our ongoing research program to isolate novel phragmalin limonoids from the stem
bark of Chukrasia tabularis var. velutina, two new phragmalin limonoids orthesters, tabularin Q (1) and tabulalide
O (4), along with two known compounds tabularin C (2) and tabularin H (3) were isolated. Their structures
were elucidated by means of extensive 1D and 2D spectroscopic analyses which included HSQC, HMBC, and

ROESY experiments and HR-ESI-MS.
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Figure 1 The structures of compounds 1—4
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Figure 2 Key HMBC correlations of compound 1
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Table 1

'H NMR (500 MHz) and "*C NMR (125 MHz) data of
compounds 1 and 4 in CDCl; (J in Hz).

due to overlapping

*Signal pattern unclear

No. ! 4
Jn dc On dc
1 84.3 85.0
2 77.4 85.9
3 3.83 (s) 859  5.14(s) 80.9
4 440 46.1
5 2.91 (brs) 443 3.03 (brd, 10.0) 34.8
6a 6.3 (brs) 716 2.39 (dd, 16.9, 10.0) 33.3
6b 2.52 (brd, 16.9)
7 171.8 172.0
8 87.3 84.7
9 84.4 85.9
10 495 45.8
11 5.66(d,4.7) 673 4.33(d,2.1) 69.9
12 5.44(d,4.7) 66.8  4.49(d,2.1) 71.8
13 29.0 38.4
14 272 2.76 (m") 42.8
152 6.18(d,2.4) 68.4  3.30 (brd, 19.0) 26.7
15b 2.74 (m")
16 173.1 169.7
17 631(s) 713 5.58(s) 76.8
18a ;j)z (dd, 7.2, 147 1.44(s) 15.7
18 1.28(d,7.2)
19 1.36(s) 176 1.15(s) 16.6
20 123.2 120.8
21 7.50 (brs) 7.46 (br s) 141.2
22 6.50(brd,1.0) 1099  6.45 (brd, 0.6) 110.0
23 736 (t-like, 1.5) 143.0  7.38 (t-like, 1.5) 143.0
28 1.04(s) 172 0.90 (s) 14.4
29a  2.14(d, 10.4) 402 1.70(d, 11.2) 40.4
29b  1.67(d, 10.4) 1.96 (d, 11.2)
30 5.13(s) 79.6  6.42(s) 68.6
31 118.8 1193
32 220(m") 29.1  1.75(s) 21.0
33 1.09(d,7.5) 17.0
34 1.09(d,7.5) 15.6
OCH3-7 3.79 (s) 533 3.70(s) 51.8
OAc-2 170.1
2.15 (s) 21.7
OAc-3 171.3
2.33 (5) 21.2
OAc-6 169.0
2.21 (s) 21.0
OAc-11 168.5
2.03 (s) 21.1
OAc-12 170.0 169.6
1.52 (s) 192 1.66(s) 20.1
0OAc-30 168.4
1.95 (s) 21.6

H-12. H-30, H-5 5 H-12. H-30, H-12 5 H-11. H-30
ARG R, XU FLL g MBfEE. H-14 5
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XL T UL o M RLAFAE
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HSQC F1 NOESY 145 LAMERG T8 . 4 SCRIE R, 1%
WEYh— B &%, fiv44 tabulalide O
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TIRZ SR 1A E I E (TMS 4 W AR). ESI-MS
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HR-ESI-MS H Mariner ESI-TOF spectrometer Jii i {X
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250 mm, SHIMADZU). i)z th i i S e 240 2 4
N S TP . Sephadex LH-20 i1 ODS-C 4
4 Pharmacia A W] ;7dh. HEE (g2, 4ral) b
TLHPARE AR AR =8 O (Bigal) iy
DB AT B 23 w5 R 2R 8 1 SO0 R w46 T 5
NTE PR AR, LR 4TS AT IR AT
INDUFRRHEE A R A )R g 5 25 A R == b

BWBR (Chukrasia tabularis var. velutina) Z5)%
10 kg, HIPUXUR A Pty e el 5K 5 B 220 2007 4 3
HRET =5 PR, 2 [ 2 RL K 2% i 25 24 Bt
AP E IR AR S E
2 REEESSEH

BRI (10 kg) B, H 95% Lmz Rl
B3 R, UK R 2 2 kg LLEHIRE . MR E
RET K, HEDIFEE 3K, #5300 g & 45AEHL
Yo WYER ST A IUIE AR T 2 L 50%[0 FEEK, S8
Jei FHAT R AS T, 25 - 45 2% AR 7 R 252 /N A 2%
o 210 g & A 2 IR ek kok:, BLE/
FIRE (1:0~1:2) BREEVEN, »FHUHTHIL 3, 14
F] 8 M4 (Fr A-H). Fr C (22 g) & rERCFE (RS, LA
ATk LR CERBL RV AT 2 8 N4> (Fr C1-8).
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Hd Fr C7 &4 ODS #:tailh . BB A 43 (Sephadex
LH-20), 57l id fil & AR 2 AP 2 (15 mg)
3 (10 mg). Fr D (30 g) &HEMCH:, LA it/ &8
LPRBRFEVEI AT 2] 7 A% (Fr D1-7). JLh Fr D3
2 ODS A, DAHEE/KEREVEN A3 3] 4 A4 (Fr
D3a—3d), Fr D3b £ ODS #4544l 5 78 i OB A £
RS EY 4 (8 mg). Hh Fr D4 & ODS
FE, DL RE K BRIEDEMTR 2] 4 S5 (Fr D4a—4d),
Fr D4b 1} 22 ODS F: 45 & il % AH e 443 B4 590 1

(10 mg).
3 FHETE
Ew 1 ABIEERRA; [l 3.2 (c 0.10,

CH;OH); IR (KBr) vmax 3 442, 2 975, 1 732, 1 632,
1370, 1 244, 1 023 cm ; negative ESI-MS m/z: 821.3
[M+CI]™ (100); positive ESI-MS m/z: 777.2 [M+H]"
(100); HR-ESI-MS m/z: 799.241 2 (caled. C37H440,5Na,
799.242 0); 71 C3;HuO15; "H NMR 1 °C NMR
WA 1,

tEY 2 BB AR, negative ESI-MS
m/z: 895.5 [M+CI]™ (100); positive ESI-MS m/z: 878.2
[M+NH,4]" (100); 4313 C4HasOs9; 'H NMR (CDCls,
300 MHz) d: 7.54 (1H, s, H-21), 7.40 (1H, s, H-23),
6.93 (1H, s, H-15), 6.55 (1H, br s, H-22), 6.39 (1H, s,
H-17), 6.16 (1H, br s, H-6), 5.36 (1H, d, J = 4.2 Hz,
H-12), 5.27 (1H, s, H-3), 4.31 (1H, d, J = 4.2 Hz, H-11),
2.34 (3H, s, 3-OAc), 2.20 (3H, s, 15-OAc), 1.74 (3H, s,
H-32), 1.65 (3H, s, 12-OAc), 1.30 (3H, s, Me-19), 0.92
(3H, s, Me-28); *C NMR (CDCl;, 125 MHz) o: 84.6
(C-1), 83.2 (C-2), 85.7 (C-3), 44.5 (C-4), 43.7 (C-5),
71.2 (C-6), 171.9 (C-7), 87.2 (C-8), 85.0 (C-9), 49.3
(C-10), 67.3 (C-11), 68.1 (C-12), 29.8 (C-13), 24.8
(C-14), 70.6 (C-15), 165.7 (C-16), 71.9 (C-17), 17.0
(C-18), 17.5 (C-19), 122.5 (C-20), 140.3 (C-21), 110.0
(C-22), 143.4 (C-23), 15.4 (C-28), 40.8 (C-29), 76.7
(C-30), 116.3 (C-31), 15.7 (C-32), 53.6 (OCH;-7), [168.6,
169.2, 171.0, 169.2; 21.1, 20.5, 19.6, 21.0] (3-OAc,
6-OAc, 12-OAc, 15-OAc), [175.8, 34.5, 18.8, 18.8]
(2-OCOCH(CHs),)» LA %54 55 SCHRM 138 1) tabularin
C HIPE B A — 2, #0% 2 H o4 tabularin C.

ey 3 AR K, negative ESI-MS
m/z: 923.6 [M+CI]” (100); positive ESI-MS m/z: 906.3
[M+NH,]" (100); 4+ 2X: C43Hs52040; 'H NMR (CDCls,
300 MHz) d: 7.54 (1H, s, H-21), 7.40 (1H, s, H-23),
6.89 (1H, s, H-15), 6.54 (1H, br s, H-22), 6.41 (1H, s,

H-17), 6.17 (1H, br s, H-6), 5.37 (1H, d, J = 4.2 Hz,
H-12), 5.29 (1H, s, H-3), 4.31 (1H, d, J = 4.2 Hz, H-11),
2.36 (3H, s, 3-OAc), 1.72 (3H, s, H-32), 1.67 (3H, s,
12-OAc), 1.30 (3H, s, Me-19), 0.92 (3H, s, Me-28);
3C NMR (CDCls, 125 MHz) o: 84.4 (C-1), 83.0 (C-2),
85.4 (C-3), 44.4 (C-4), 43.7 (C-5), 71.1 (C-6), 171.7
(C-7), 87.3 (C-8), 84.9 (C-9), 49.3 (C-10), 67.3 (C-11),
68.2 (C-12), 29.9 (C-13), 25.0 (C-14), 70.1 (C-15),
165.6 (C-16), 72.0 (C-17), 17.1 (C-18), 17.5 (C-19),
122.5 (C-20), 140.3 (C-21), 109.9 (C-22), 143.2 (C-23),
15.4 (C-28), 40.8 (C-29), 76.5 (C-30), 116.2 (C-31),
15.7 (C-32), 53.5 (OCH;-7), [168.4, 169.0, 170.9; 21.0,
20.6, 19.6] (3-OAc, 6-OAc, 12-OAc), [175.8, 34.5,
18.8, 18.8; 174.7, 33.8, 18.8, 18.5] (2-OCOCH(CH;),;
15-OCOCH(CHy),)» LA_E%5# 55 SCHR! 4138 (1) tabularin
H 3 s 5 s 41— 2k, W4 e 14 tabularin Ho

a4 AHEIERRA; (o) 78 (c 0.15,
CH;OH); IR (KBr) vy 3 461, 1742, 1 644, 1 369, 1 247,
1 031 cm'; positive ESI-MS m/z: 778.3 [M+NH,]"
(100); HR-ESI-MS m/z: 783.247 6 [M+Na]™ (calcd.
C37H440,7Na, 783.247 1); 4> TR C37Has017; 'H NMR
AT BC NMR s WL 1.
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