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(C-8), 129.1 (C-7), 127.0 (C-4), 79.2 (C-6), 68.2 

(C-9), 49.9 (C-2), 41.3 (C-1), 24.2 (C-13), 23.9 

(C-10), 23.1 (C-12), 19.1 (C-11)。以上数据与文献报

道一致[20]，故鉴定化合物 19 为吐叶醇。 

化合物 20：淡黄色粉末；EI-MS m/z: 242 [M]+, 

212, 198, 180, 153, 123 ； 1H-NMR (400 MHz, 

DMSO-d6) δ: 7.26 (2H, s, H-2, 6), 4.98 (1H, t, J = 4.8 

Hz, H-8), 3.80 (6H, s, 3, 5-OCH3), 3.68 (1H, dd, J = 

11.3, 4.8 Hz, H-9a), 3.58 (1H, dd, J = 11.3, 4.8 Hz, 

H-9b)；13C-NMR (100 MHz, DMSO-d6) δ: 197.8 

(C-7), 147.8 (C-3, 5), 141.5 (C-4), 125.2 (C-1), 106.9 

(C-2, 6), 73.7 (C-8), 64.6 (C-9), 56.1 (3, 5-OCH3)。以

上数据与文献报道一致[21]，故鉴定化合物 20 为 2,3-

二羟基-1-(4-羟基-3,5-二甲氧基苯基)-1-丙酮。 

化合物 21：淡白色粉末；EI-MS m/z: 219 [M]+, 

218 [M － H]+, 202, 162 ； 1H-NMR (400 MHz, 

DMSO-d6) δ: 8.90 (2H, brs, 8, 9-OH), 6.51 (1H, s, 

H-10), 6.49 (1H, s, H-7), 4.57 (1H, t, J = 7.8 Hz, 

H-10b), 3.95 (1H, m, H-5a), 2.91 (1H, m, H-5b), 2.58 

(3H, m, Ha-1, H-6), 2.41 (1H, m, H-2a), 2.22 (1H, m, 

H-2b), 1.59 (1H, m, H-1b)；13C-NMR (100 MHz, 

DMSO-d6) δ: 172.0 (C-3), 144.2 (C-9), 144.0 (C-8), 

128.3 (C-10a), 123.6 (C-6a), 115.4 (C-7), 111.7 

(C-10), 55.5 (C-10b), 36.6 (C-5), 31.2 (C-2), 27.4 

(C-6), 27.3 (C-1)。以上数据与文献报道一致[22]，故

鉴定化合物 21 为马齿苋酰胺 E。 

化合物 22：棕色粉末；EI-MS m/z: 253 [M]+, 205, 

162, 121, 93；1H-NMR (400 MHz, CD3OD) δ: 9.36 

(1H, s, H-14), 7.02 (1H, d, J = 4.2 Hz, H-12), 6.08 

(1H, d, J = 4.2 Hz, H-11), 5.02 (1H, d, J = 15.6 Hz, 

H-7a), 4.85 (1H, d, J = 15.6 Hz, H-7b), 4.60 (1H, d,  

J = 14.0 Hz, H-10a), 4.29 (1H, ddd, J = 8.4, 4.8, 2.8 

Hz, H-3), 4.23 (1H, d, J = 14.0 Hz, H-10b), 4.07 (1H, 

ddd, J = 4.8, 4.8, 3.2 Hz, H-2), 3.71 (1H, dd, J = 12.0, 

3.2 Hz, H-15a), 3.62 (1H, dd, J = 12.0, 4.8 Hz, 

H-15b), 2.35 (1H, dd, J = 14.1, 8.4 Hz, H-4a), 2.15 

(1H, dd, J = 14.1, 2.8 Hz, H-4b)；13C-NMR (100 MHz, 

CD3OD) δ: 180.2 (C-14), 137.6 (C-8), 132.4 (C-13), 

126.0 (C-12), 106.1 (C-11), 104.5 (C-5), 89.3 (C-2), 

72.2 (C-3), 63.0 (C-15), 58.7 (C-7), 52.0 (C-10), 45.8 

(C-4)。以上数据与文献报道一致[23-24]，故鉴定化合

物 22 为石菖蒲碱 A。 

化合物 23：棕色粉末；EI-MS m/z: 253 [M]+, 205, 

162, 121, 93；1H-NMR (400 MHz, CD3OD) δ: 9.36 

(1H, s, H-14), 7.02 (1H, d, J = 4.2 Hz, H-12), 6.06 

(1H, d, J = 4.2 Hz, H-11), 5.09 (1H, d, J = 16.0 Hz, 

H-7a), 4.81 (1H, d, J = 16.0 Hz, H-7b), 4.67 (1H, d,  

J = 14.0 Hz, H-10a), 4.38 (1H, ddd, J = 6.8, 6.8, 5.2 

Hz, H-3), 4.21 (1H, d, J = 14.0 Hz, H-10b), 4.01 (1H, 

ddd, J = 6.8, 5.2, 4.4 Hz, H-2), 3.70 (1H, dd, J = 11.6, 

4.4 Hz, H-15a), 3.60 (1H, dd, J = 11.6, 6.8 Hz, 

H-15b), 2.50 (1H, dd, J = 13.3, 6.8 Hz, H-4a), 2.09 

(1H, dd, J = 13.3, 6.8 Hz, H-4b)；13C-NMR (100 MHz, 

CD3OD) δ: 180.2 (C-14), 137.5 (C-8), 132.4 (C-13), 

126.0 (C-12), 106.1 (C-11), 104.1 (C-5), 89.5 (C-2), 

72.1 (C-3), 64.3 (C-15), 59.2 (C-7), 52.8 (C-10), 45.7 

(C-4)。以上数据与文献报道一致[23-24]，故鉴定化合

物 23 为 5-表-石菖蒲碱 A。 

化合物 24：棕色粉末；EI-MS m/z: 139 [M]+, 205, 

162, 121, 93；1H-NMR (400 MHz, CDCl3) δ: 9.91 

(1H, brs, NH), 9.40 (1H, s, H-6), 6.84 (1H, d, J = 3.4 

Hz, H-3), 6.19 (1H, d, J = 3.4 Hz, H-4), 4.41 (2H, s, 

H-7), 3.29 (3H, s, -OCH3)；
13C-NMR (100 MHz, 

CDCl3) δ: 179.6 (C-6), 139.1 (C-5), 132.5 (C-2), 124.5 

(C-3), 111.8 (C-4), 65.5 (C-7), 57.9 (-OCH3)。以上数

据与文献报道一致[25]，故鉴定化合物 24 为 5-(甲氧

基甲基)-1H-吡咯-2-甲醛。 

化合物 25：棕色粉末；EI-MS m/z:  420 [M]+, 

402, 371, 269, 248, 167 ； 1H-NMR (400 MHz, 

CD3OD) δ: 6.58 (1H, s, H-6), 6.38 (2H, s, H-2′, 6′), 

4.31 (1H, d, J = 5.6 Hz, H-7′), 3.86 (3H, s, 5-OCH3), 

3.74 (6H, s, 3′, 5′-OCH3), 3.59 (1H, dd, J = 10.8, 5.2 

Hz, H-9a), 3.50 (3H, m, H-9b, 9′a, 9′b), 3.38 (3H, s, 

3-OCH3), 2.70 (1H, dd, J = 14.9, 4.8 Hz, H-7a), 2.57 

(1H, dd, J = 14.9, 11.4 Hz, H-7b), 1.97 (1H, m, H-8′), 

1.63 (1H, m, H-8)；13C-NMR (100 MHz, CD3OD) δ: 

149.0 (C-3′, 5′), 148.7 (C-5), 147.7 (C-3), 139.3 

(C-1′), 138.9 (C-4), 134.6 (C-4′), 130.1 (C-1), 126.2 

(C-2), 107.8 (C-6), 106.9 (C-2′, 6′), 66.8 (C-9), 64.2 

(C-9′), 60.1 (3-OCH3), 56.8 (3′, 5′-OCH3), 56.6 

(5-OCH3), 49.6 (C-8′), 42.3 (C-7′), 40.9 (C-8), 33.6 

(C-7)。以上数据与文献报道一致[26]，故鉴定化合物

25 为 (+)-南烛木树脂酚。 

化合物 26：黄色粉末；EI-MS m/z: 362 [M]+，

137；1H-NMR (400 MHz, CD3OD) δ: 6.66 (2H, d, J = 

8.0 Hz, H-5, 5′), 6.59 (2H, d, J = 1.9 Hz, H-2, 2′), 6.55 
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(C-9), 56.4 (3′, 5′-OCH3), 56.0 (3, 5-OCH3), 52.4 

(C-8), 41.7 (C-8′), 32.9 (C-7′)。以上数据与文献报道

一致[32-33]，故鉴定化合物 32 为扭旋马先蒿苷 B。 

化合物 33：棕色粉末；EI-MS m/z: 512 [M]+, 360, 

332, 198, 181, 170；1H-NMR (400 MHz, DMSO-d6) δ: 

7.17 (2H, s, H-2″, 6″), 6.29 (2H, s, H-2, 6), 4.85 (1H, 

d, J = 7.6 Hz, H-1′), 4.62 (1H, brd, J = 11.5 Hz, 

H-6′a), 4.25 (1H, m, H-6′b), 3.75 (6H, s, 3″, 

5″-OCH3), 3.75 (1H, m, H-5′), 3.57 (6H, s, 3, 

5-OCH3), 3.31 (1H, m, H-3′), 3.20 (2H, m, H-2′, 4′)；
13C-NMR (100 MHz, DMSO-d6) δ: 165.5 (C-7″), 

149.9 (C-1), 148.1 (C-3, 5), 147.6 (C-3″, 5″), 140.9 

(C-4″), 130.5 (C-4), 119.1 (C-1″), 107.0 (C-2″, 6″), 

100.9 (C-1′), 95.0 (C-2, 6), 76.3 (C-3′), 73.9 (C-5′), 

73.3 (C-2′), 70.2 (C-4′), 64.3 (C-6′), 56.0 (3″, 

5″-OCH3), 56.8 (3, 5-OCH3)。以上数据与文献报道一

致[34]，故鉴定化合物 33 为虎皮楠苷。 

化合物 34：白色粉末；ESI-MS m/z: 579 [M－

H]−, 417 [M － glc － H]−； 1H-NMR (400 MHz, 

CD3OD) δ: 6.71 (2H, s, H-2′, 6′), 6.64 (2H, s, H-2, 6), 

4.86 (1H, d, J = 7.6 Hz, H-1″), 4.75 (1H, d, J = 4.0 

Hz, H-7′), 4.70 (1H, d, J = 4.4 Hz, H-7), 4.27 (2H, m, 

H-9a, 9′a), 3.90 (2H, dd, J = 9.2, 3.2 Hz, H-9b, 9′b), 

3.84 (6H, s, 3, 5-OCH3), 3.83 (6H, s, 3′, 5′-OCH3), 

3.78 (1H, dd, J = 11.9, 2.4 Hz, H-6″a), 3.66 (1H, dd,  

J = 11.9, 5.0 Hz, H-6″b), 3.48 (1H, m, H-2″), 3.42 

(2H, m, H-3″, 4″), 3.20 (1H, m, H-5″), 3.12 (2H, m, 

H-8, 8′)；13C-NMR (100 MHz, CD3OD) δ: 154.4 (C-3′, 

5′), 149.3 (C-3, 5), 139.5 (C-1′), 136.3 (C-4), 135.6 

(C-4′), 133.0 (C-1), 105.3 (C-1″), 104.8 (C-2′, 6′), 

104.5 (C-2, 6), 87.5 (C-7), 87.1 (C-7′), 78.3 (C-5″), 

77.8 (C-3″), 75.7 (C-2″), 72.9 (C-9), 72.8 (C-9′), 71.3 

(C-4″), 62.6 (C-6″), 57.1 (3′, 5′-OCH3), 56.8 (3, 

5-OCH3), 55.7 (C-8), 55.5 (C-8′)。以上数据与文献报

道一致[35]，故鉴定化合物 34 为 (+)-丁香脂素-4′- 

O-β-D-吡喃葡萄糖苷。 

化合物 35：白色粉末；ESI-MS m/z: 579 [M－

H]−, 417 [M － glc － H]−； 1H-NMR (400 MHz, 

CD3OD) δ: 6.72 (2H, s, H-2′, 6′), 6.67 (2H, s, H-2, 6), 

4.86 (2H, m, H-7, 1″), 4.49 (1H, d, J = 6.8 Hz, H-7′), 

4.18 (1H, d, J = 9.6 Hz, H-9′a), 3.85 (6H, s, 3, 

5-OCH3), 3.85 (2H, m, H-9a, 9′b), 3.84 (6H, s, 3′, 

5′-OCH3), 3.78 (1H, dd, J = 12.0, 2.4 Hz, H-6″a), 3.67 

(1H, dd, J = 12.0, 5.2 Hz, H-6″b), 3.48 (1H, m, H-2″), 

3.42 (2H, m, H-3″, 4″), 3.38 (1H, m, H-8), 3.31 (1H, 

m, H-9b), 3.21 (1H, m, H-5″), 2.93 (1H, m, H-8′)；
13C-NMR (100 MHz, CD3OD) δ: 154.4 (C-3′, 5′), 

149.3 (C-3, 5), 139.6 (C-1′), 135.9 (C-4), 135.7 (C-4′), 

130.4 (C-1), 105.4 (C-1″), 104.9 (C-2′, 6′), 104.2 (C-2, 

6), 89.1 (C-7′), 83.6 (C-7), 78.3 (C-5″), 77.8 (C-3″), 

75.7 (C-2″), 72.1 (C-9′), 71.3 (C-4″), 70.8 (C-9), 62.6 

(C-6″), 57.1 (3′, 5′-OCH3), 56.8 (3, 5-OCH3), 55.9 

(C-8′), 51.2 (C-8)。以上波谱数据与文献报道一致[36]，

故鉴定化合物 35 为表丁香脂素-4′-O-β-D-吡喃葡萄

糖苷。 

化合物 36：黄色粉末；EI-MS m/z: 337 [M＋H]+, 

322, 307, 292, 278；1H-NMR (400 MHz, CD3OD) δ: 

9.78 (1H, s, H-8), 8.72 (1H, s, H-13), 8.12 (1H, d, J = 

9.0 Hz, H-11), 8.01 (1H, d, J = 9.0 Hz, H-12), 7.67 

(1H, s, H-1), 6.97 (1H, s, H-4), 6.11 (2H, s, -OCH2O-), 

4.93 (2H, t, J = 6.1 Hz, H-6), 4.21 (3H, s, 9-OCH3), 

4.11 (3H, s, 10-OCH3), 3.26 (2H, t, J = 6.1 Hz, H-5)；
13C-NMR (100 MHz, CD3OD) δ: 152.1 (C-10), 152.0 

(C-3), 149.9 (C-2), 146.4 (C-8), 145.8 (C-9), 139.7 

(C-13a), 135.2 (C-12a), 131.9 (C-4a), 128.0 (C-11), 

124.5 (C-12), 123.3 (C-8a), 121.9 (C-13b), 121.5 

(C-13), 109.4 (C-4), 106.6 (C-1), 103.7 (-OCH2O-), 

62.5 (9-OCH3), 57.6 (10-OCH3), 57.2 (C-6), 28.2 

(C-5)。以上数据与文献报道一致[37]，故鉴定化合物

36 为小檗碱。 

化合物 37：白色粉末；EI-MS m/z: 526 [M]+, 198, 

184, 169；1H-NMR (400 MHz, CD3OD) δ: 7.29 (2H, s, 

H-2″, 6″), 6.38 (2H, s, H-2, 6), 4.86 (1H, d, J = 7.6 

Hz, H-1′), 4.75 (1H, dd, J = 11.9, 1.8 Hz, H-6′a), 4.40 

(1H, dd, J = 11.9, 7.2 Hz, H-6′b), 3.82 (6H, s, 3″, 

5″-OCH3), 3.79 (1H, m, H-5′), 3.66 (3H, s, 4-OCH3), 

3.63 (6H, s, 3, 5-OCH3), 3.39～3.53 (3H, m, H-2′～ 

4′)；13C-NMR (100 MHz, CD3OD) δ: 168.1 (C-7″), 

155.7 (C-1), 154.8 (C-3, 5), 149.4 (C-3″, 5″), 144.1 

(C-4″), 134.7 (C-4), 119.6 (C-1″), 108.4 (C-2″, 6″), 

103.0 (C-1′), 96.4 (C-2, 6), 77.7 (C-3′), 75.8 (C-5′), 

74.9 (C-2′), 72.0 (C-4′), 65.2 (C-6′), 61.2 (4-OCH3), 

56.8 (3″, 5″-OCH3), 56.5 (3, 5-OCH3)。以上数据与文

献报道一致[38]，故鉴定化合物 37 为 3,4,5-三甲氧基

苯基-(6′-O-紫丁香酰基)-O-β-D-吡喃葡萄糖苷。 

化合物 38：淡黄色粉末；EI-MS m/z: 300 [M]+, 






