
S1 

 

Supporting Information 

Phytochemical profiling and isolation of bioactive compounds from Leucosidea sericea (Rosaceae) 

 

Tshifhiwa Ramabulana,† Musawenkosi Ndlovu,‡ Rebamang A. Mosa,‡ Molahlehi S. Sonopo,§,* Mamoalosi A. Selepe†,* 

 

†Department of Chemistry, University of Pretoria, Lynnwood Rd, Hatfield, Pretoria 0002, South Africa 

‡Department of Biochemistry, Genetics and Microbiology, University of Pretoria, Lynnwood Rd, Hatfield, Pretoria 0002, South Africa 

§Radiochemistry, South African Nuclear Energy Corporation Ltd, Pelindaba, Brits 0240, South Africa 

 

  

 

 

 *Corresponding authors 

M.S. Sonopo E-mail address: molahlehi.sonopo@necsa.co.za, Tel: +27 12 305 5674                                                                    

 M.A. Selepe E-mail address: mamoalosi.selepe@up.ac.za, Tel: +27 12 420 2345 

 



S2 

 

TABLE OF CONTENTS 

UPLC-QTOf-MS Chromatogram .......................................................................................................................................................................... S3 

Table S1: Tentatively identified compounds from negative and positive ionisation mode of L. sericea EtOAc extract. ............................... S4 

Diagram of Isolation Procedure ............................................................................................................................................................................. S8 

Structures of the compounds 1-22 isolated from L. sericea extract. ................................................................................................................... S9 

Analytical data of isolated compounds ................................................................................................................................................................ S10 

NMR and MS spectra of the new compound 1.................................................................................................................................................... S13 

Figure S4. 1H NMR (400 MHz, CD3OD) spectrum of compound 1.............................................................................................................. S13 

Figure S5. 13C NMR (125 MHz, CD3OD) spectrum of compound 1. ............................................................................................................ S14 

Figure S6. Dept-135 NMR (125 MHz, CD3OD) spectrum of compound 1. .................................................................................................. S15 

Figure S7. Dept-90 NMR (125 MHz, CD3OD) spectrum of compound 1. .................................................................................................... S16 

Figure S8. 1H-1H COSY NMR spectrum of compound 1. .............................................................................................................................. S17 

Figure S9. HSQC NMR spectrum of compound 1. ......................................................................................................................................... S18 

Figure S10. HMBC NMR spectrum of compound 1. ...................................................................................................................................... S19 

Figure S11. HMBC NMR spectrum of compound 1 (13C spectral width extended to 240 ppm) ................................................................ S20 

Figure S12. NOESY NMR spectrum of compound 1 ..................................................................................................................................... S21 

Figure S13. HRESIMS spectrum of spectrum of compound 1. ..................................................................................................................... S22 

REFERENCES ....................................................................................................................................................................................................... S23 



S3 

 

 

UPLC-QTOf-MS Chromatogram 

 

Figure S1. UPLC-MS base peak ion (BPI) chromatogram of EtOAc extract of L. sericea 
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Table S1: Tentatively identified compounds from negative and positive ionisation mode of L. sericea EtOAc extract. 
Entry 

Rt m/z [Adduct] Cal mass 

Mass Error 

ppm Fragments Name 

Chemical 

formula Ref 

1 2.59 577.1347 [M-H]- 577.1346 0.2 425.0865, 407.0816, 289.0708 B-type procyanidina,c C30H26O12 1-3 

 
 579.1520 [M+H]+ 579.1503 2.9 427.2037, 291.0865, 247.0596, 165.0531, 139.0425    

2 2.90 289.0705 [M-H]- 289.0712    -2.4    245.0794, 203.0686, 151.0383, 137.0233, 125.0240 (+)-Catechinc C15H14O6 4,5  

 
 291.0871 [M+H]+ 291.0869 0.7 247.0607, 179.0347, 139.0346, 123.0453    

3 3.02 577.1348 [M-H]- 577.1346 0.3    425.0879, 289.0712, 177.0188 B-type procyanidin a,c C30H26O12 1-3 

 
 579.1503* [M+H]+ 579.1503 0.0 427.1022, 341.0863, 291.0869, 179.0346, 139.0433  C30H26O12  

4 3.36 577.1354   [M-H]- 577.1346 1.4 425.0857, 357.1109, 289.0721 B-type procyanidina,c C30H26O12 1-3 

 
 579.1499 [M+H]+ 579.1503 -0.7    441.0847, 291.0863, 179.0464, 139.0406    

5 3.75 289.0712 [M-H]- 289.0712 0.0 245.0793, 221.0788, 203.0705, 137.0227, 

125.0233, 109.0276 

(−)-Epicatechinc C15H14O6 4,5  

  291.0868 [M+H]+ 291.0869 -0.3    247.0607,  139.0401, 123.0453    

6 5.01 179.0353 [M+H]+  179.0344 5.0 163.0386, 139.0386, 123.0446 5,7-Dihydroxychromonea,b  C9H6O4 2,6 

  177.0186 [M-H]- 177.0188 -1.1 161.0246, 137.0214, 125.0238    

7 5.90 447.0927 [M-H]- 

895.1981 [2M-H]- 

447.0927 0.0 284.0388, 255.0302, 145.0292, 133.0287 Kaempferol-3-O-glucosideb C21H20O11 1,7  

  449.1100 [M+H]+   449.1084    3.6 287.0559, 153.0208, 135.0481    

8 5.99 463.0885 [M-H]- 463.0877 1.7 300.0261, 271.0248, 255.0293, 243.0304 Quercetin-3-O-glucosideb C21H20O12 8 

 

 465.1043 [M+H]+   465.1044    -0.2    

487.0857 [M + Na]+, 303.0509, 287.0602, 

153.0191, 137.0243    



S5 

 

9 6.04 609.1484 [M-H]- 609.1456   4.6 463.0877, 301.0248, 271.0241, 255.0307, 

243.0299, 151.0103 

Quercetin-3-O-rutinosidec C27H30O16 2,4  

10 6.08 609.1464 [M-H]- 609.1456 1.3   463.0882, 301.0267, 271.0246, 255.0278, 

243.0308, 151.0069  

Quercetin-3-O-rutinoside 

isomerc 

C27H30O16 2,4  

 
 611.1646 [M+H]+   611.1612 0.3 465.0992, 449.1035, 303.0513, 271.0617    

11 6.34 433.0782 [M-H]- 433.0771 2.5 300.0286, 271.0225, 255.0294, 243.0310, 151.0128 Quercetin-O-pentosideb,c C20H18O11 4,9 

  435.0939[M+H]+   435.0927 2.8 303.0513, 221.0811, 177.0890    

12 6.43 433.0784[M-H]-  433.0771  3.0  300.0274, 271.0225, 255.0301, 243.0297, 151.0119 Quercetin-O-pentosideb,c C20H18O11 9 

  435.0935 [M+H]+   435.0927 1.8    303.0512, 221.0827, 177.0917    

13 6.50 433.0786[M-H]-  433.0771 3.5 300.0273, 271.0259, 255.0316, 243.0269, 151.0141 Quercetin-O-pentosideb,c C20H18O11 9 

14 6.65 593.1504 [M-H]- 593.1506 -0.3    447.0923, 284.0323, 255.0398 Kaempferol-3-O-rutinosideb,c  C27H30O15  2,3,10  

  595.1670 [M+H]+   595.1663 1.2 449.1097, 287.0560    

15 6.69 593.1494 [M-H]- 593.1506    -2.0    447.0906, 284.0317, 255.0293, 227.0347 Kaempferol-3-O-rutinoside 

isomerb,c 

C27H30O15 2,3,10  

 
 595.1688  [M+H]+   595.1663 4.2 449.1091, 325.0031, 287.0555, 153.0184    

16 7.51 491.1203 [M+H]+   491.1190 2.6 287.0555, 147.0459 Kaempferol-3-O-

acetylglucosidec 

C23H22O12 

 

11,12  

 

 489.1033 [M-H]- 489.1033 0 

475.1243, 285.0406, 255.0298, 227.0337, 

161.0253, 125.0245    

17 8.12 595.1437 [M+H]+   595.1452 -2.5    285.0400, 255.0305, 227.0352, 145.0302  Tiliroside a,b,c C30H26O13 2,6 

 
 593.1288 [M-H]- 593.1295  -1.2    309.0989, 207.0706, 147.0454    
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18 8.25 593.1292 [M-H]- 593.1295 -0.5    285.0400, 255.0298, 227.0351, 145.0281 Tiliroside isomera,b,c  C30H26O13 2,6 

19 8.66 635.1372 [M-H]- 635.1377   -4.6    523.1555, 285.0400, 255.0308, 227.0336, 145.0292 Kaempferol-3-O-[6''-O-acetyl-

2''-O-p-coumaroyl]-glucosidec 

C32H28O14 13 

 

 637.1570 [M+H]+   637.1557 2.0 

525.1923, 499.1609, 347.1131, 303.0954, 

209.0818, 147.0479    

20 9.54 527.1907 [M+H]+   527.1937 2.5 291.1835, 271.1189, 238.1205, 211.0966, 181.0547 Pilosanol Bc C28H30O10 14 

21 9.56 527.1927 [M+H]+   527.1937 -1.9   291.1835, 271.1190, 238.1203, 211.0966, 181.0537 Epipilosanol Bc C28H30O10 14 

  525.1771 [M-H]- 525.1761 1.9 289.0730, 223.0961, 137.0264    

22 9.75 527.1937 [M+H]+  

549.1774 [M+Na]+   

527.1937   0.0 375.1453, 303.0939, 237.1131 Pilosanol Cc C28H30O10 14 

23 9.77 527.1924 [M+H]+ 

549.1727 [M+Na]+   

527.1937   1.3 375.1443*, 303.0940, 237.1130 Epipilosanol Cc C28H30O10 14 

24 10.35 259.0944 [M+Na]+ 

237.1135[M+H]+ 

259.0946 -0.4  219.1031    3-Dimethylallyl-4-

hydroxymandelicc 

C13H16O4 15 

  235.0973 [M+H]-    235.0970     1.3 

191.0361, 167.0364, 137. 0244, 123.0458, 

121.0301    

25 10.75 383.1628 [M+Na]+ 

361.1659 [M+H]+ 

383.1623 1.3 361.1659, 337.1660, 237.1134, 209.0827, 203.1796 Unknown phloroglucinol 

derivatived 

C20H24O6  

26 11.54 475.1988 [M+H]+    475.1968 2.0 405.1716, 345.2040, 237.1131, 209.0824 Robustaol Ac C25H30O9 16 

 

 473.1818 [M+H]-    473.1812 1.3 

235.0969, 223.0968, 195.0650, 193.0871, 

177.0190,     

27 11.97 511.1989 [M+Na]+ 

489.2146 [M+H]+ 

511.2003 

489.2125 

-2.7                       

4.3  

470.1120, 417.0820, 259.0835, 237.1043, 209.0777 isomallotolerinc C26H32O9 17,18 



S7 

 

28 12.66 461.2186 [M+H]+   461.2175   2.4   237.1149, 209.0809 α-Kosina,c C25H32O8 2,19 

29 13.00 475.2099 [M+H]+   475.2121   -4.6   259.0933, 237.1126, 219.1017, 204.0782, 

175.0760, 161.0607, 147.0811, 105.0702 

Unknown phloroglucinol 

derivatived 

C29H30O6  

30 13.31 489.2170 [M+H]+   489.2125 4.5  470.1941, 417.2745, 259.0950, 237.1106, 209.0843 Isomallotolerin isomerc C26H32O9 17,18 

31 13.96 469.1852 [M+Na]+ 

447.2016[M+H]+ 

469.1838 3.0    282.2785, 237.1124, 225.1122, 223.0864, 209.0855 Unknown phloroglucinol 

derivatived 

C24H30O8 

 

32 10.77 503.3367[M-H]- 503.3373 -1.2    485.3195, 439.2953, 421.2897, 289.083 1-Hydroxyeuscaphic acidc C30H48O6 20 

 
 505.3460[M+H]+ 505. 3446 2.8 487.3235, 423.2504, 277.1920, 237.1139    

33 10.96 501.3231[M-H]- 501.3216 3.0 483.3059, 465.2980, 421.2912, 137.0359 1-hydroxy-2-oxopomolic acida,b C30H46O6 2,6 

34 11.06 501.3230[M-H]- 501.3216 2.8 483.3104, 465.2899, 421.3042,  1-hydroxy-2-oxopomolic acida,b  C30H46O6 2,6 

35 11.14 503.3342[M-H]- 503.3349 -1.4    485.3271, 465.2861, 441.3400, 421.3062, 289.0834 1-Hydroxyeuscaphic acidc C30H48O6 20 

 
 505.3454[M+H]+ 505.3446 1.6 487.3320, 277.1982, 237.1128, 209.0826    

37 15.64 445.3685*[M+H]+ 445.3682 0.7    427.3587, 307.3001. 289.2890 unknown phytosterold C29H48O3  

a Previously isolated from the plant; bPresence of compound/isomer from extract confirmed by preparative isolation; cTentatively identified by 

comparison with reported MS data, dClass of compounds tentatively assigned. 

 

 

 

 

https://hmdb.ca/metabolites/HMDB0035804
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Diagram of Isolation Procedure 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S2. Procedure for extraction and isolation of compounds from L. sericea. 
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Structures of the compounds 1-22 isolated from L. sericea extract. 
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Analytical data of isolated compounds 

Leucosidic A (1): White powder; [α]20
D +16.7 (c 0.003, CH3OH); HRESIMS m/z 

501.3211 [M+H]+ (calcd for C30H45O6, 501.3216); MSE m/z 523.3188 [M+Na]+, 503.3236 

[M+H]+, 477.2648, 461.3272, 455.3162, 437.3072, 383.2585, 315.1970; 1H and 13C NMR data 

are provided in Table 2. 

Piceol (2): White powder, HRESIMS m/z 137.0608 [M+H]+ (calcd for C8H9O2, 

137.0597); 1H NMR(400 MHz, CDCl3) δ 2.55 (3H, s, COCH3), 5.29 (1H, brs , OH), 6.87 (2H, 

d, J = 8.2 Hz, Ar-H-3' and  H-5'), 7.91 (2H, d, J = 8.2 Hz, Ar-H-2' and  H-6'). 

Phlorisovalerophenone (3): White powder, HRESIMS m/z 211.0970 [M+H]+ (calcd 

for C11H15O4, 211.0970); MSE m/z 211.0976 [M+H]+, 193.0866, 175.0765; 1H NMR (400 

MHz, CDCl3) δ 0.90 (6H, d, J = 6.6 Hz, CH(CH3)2), 1.87 (1H, sept, J = 6.6 Hz, CH(CH3)2), 

2.77 (2H, d, J = 6.9 Hz, CH2), 6.20 (1H, d, J = 2.7 Hz, Ar-H-5), 6.30 (1H, d, J = 2.7 Hz, Ar-

H-3). The analytical data were data were consistent with those previously reported.21 

Eugenin (4): White powder; HRESIMS m/z 207.0671 [M+H]+ (calcd for C11H11O4, 

207.0657). 1H NMR data were consistent with those previously reported.22 

5,7-Dihydroxychromone (5): White powder; HRESIMS m/z m/z 179.0340 [M+H]+ 

(calcd for C9H7O4, 179.0344). 1H NMR data were consistent with those previously reported.6,22 

5-Hydroxychromone-7-O-glucoside (6): Yellow amorphous solid; HRESIMS m/z 

341.0867 [M+H]+ (calcd for C15H17O9, 341.0867). MSE m/z 363.0686 [M+Na]+, 341.0867 

[M+H]+, 179.0340; 1H and 13C NMR data were consistent with those previously reported.23 

1-Hydroxy-2-oxopomolic acid (7): White powder; HRESIMS m/z 503.3378 [M+H]+ 

(calcd for C30H47O6, 503.3373); MSE  m/z 1027.6497 [2M+Na]+, 525.3188 [M+Na]+, 503.3378 

[M+H]+, 485.3264, 439.3204; 1H and 13C NMR data were consistent with those previously 

reported.6,24 

2-Oxopomolic acid (8) and 2α-hydroxy-3-oxopomolic acid (9): White powder; 
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HRESIMS m/z 487.3412 [M+H]+ (calcd for C30H47O5, 487.3423); MSE m/z 995.6696 

[2M+Na]+; 504.3688 [M+NH4]
+, 487.3412 [M+H]+, 469.3305, and 423.3277; 1H and 13C NMR 

data were consistent with those previously reported.25-27 

Ursolic acid (10): White powder; HRESIMS m/z 457.3632 [M+H]+ (calcd for 

C30H49O3, 457.3682). MSE m/z 479.3503 [M+Na]+, 457.3632 [M+H]+, 443.3805, 439.3578, 

425.3736, 411.3653;  1H NMR data were consistent with those previously reported.25,28 

Corosolic acid (11): White powder; HRASAPMS m/z 471.3444 [M-H]- (calcd for 

C30H47O4, 471.3474); 1H and 13C NMR data were consistent with those previously reported.25,28 

Tormentic acid (12): White powder; White powder; HRASAPMS m/z 487.3337 [M-

H]- (calcd for C30H47O5, 487.3429); 1H and 13C NMR data were consistent with those 

previously reported.25 

Pomolic acid (13): White powder; HRAPIMS m/z 473.3624 [M+H]+ (calcd for 

C30H49O4, 473.3631); MSAPI m/z 495.3383 [M+Na]+, 473.3624 [M+H]+, 455.3554, 427.3590, 

339.2442, and 301.1389. 1H and 13C NMR data were consistent with those previously 

reported.25 

β-sitosterol glucoside (14): White powder; ESIMS m/z 577.4516 [M+H]+ (calcd for 

C35H61O6, 577.4468).  1H and 13C NMR data were consistent with those previously 

reported.28,29 

Apigenin (15): Yellow amorphous solid; HRESIMS m/z 293.0424 [M+Na]+ (calcd for 

C15H10O5Na  293.0426); MSE m/z 293.0424 [M+Na]+, 271.0515 [M+H]+, 153.0184, and 

119.0426. 1H and 13C NMR data were consistent with those previously reported.30,31  

Kaempferol-3-O-α-arabinopyranoside (16): Light-yellow gum; HRESIMS (m/z 

417.0816 [M-H]- (calcd for C20H17O10, 417.0822); MSE m/z 417.0816 [M-H]-, 284.0335, 

255.0316, 227.0344, and 183.0481; 1H and 13C NMR data were consistent with those 

previously reported.31,32 
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Quercetin-3-O-α-arabinopyranoside (17): Yellow gum; HRESIMS m/z 433.0777 

[M-H]- (calcd for C20H17O11, 433.0771); MSE m/z 433.0777 [M-H]-, 300.0271, 271.0233, 

243.0233, and 215.0360;  1H and 13C NMR data were consistent with those previously 

reported.9,33  

Astragalin (18): Yellow gum; HRESIMS m/z 447.0927 [M-H]- (calcd for C21H19O11, 

447.0927); MSE m/z 447.0927 [M-H]-, 284.0324, 255.0290, 277.0353, and 183.0494; 1H and 

13C NMR data were consistent with those previously reported.30 

Quercetin-3-O-glucoside (19): Yellow gum; HRESIMS m/z 463.0876 [M-H]- (calcd 

for C21H19O12, 463.0877); MSE m/z 463.0876 [M-H]-, 300.0275, 271.0219, 255.0290, and 

243.0283; 1H and 13C NMR data were consistent with those previously reported.9 

Quercetin-3-O-β-galactopyranoside (20): Yellow gum; HRESIMS data showed (m/z 

463.0876 [M-H]- (calcd for C21H19O12, 463.0877);  1H and 13C NMR data were consistent with 

those previously reported.9,31 

Tiliroside (21): Yellow gum; HRESIMS m/z 593.1298 [M-H]- (calcd for C30H25O13, 

593.1295). MSE m/z 593.1299 [M-H]-, 285.0371, 255.0256, 227.0317, and 145.0288; 1H and 

13C NMR data were consistent with those previously reported.6 

Kaempferol-3-O-rutinoside (22): Yellow gum; HRESIMS m/z 593.1510 [M-H]- 

(calcd for C27H29O15, 593.1506). The MSE m/z 593.1510 [M-H]-, 285.0392, 255.0284, 

227.0343, and 183.0323; 1H NMR data were consistent with those previously reported.30,34 
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NMR and MS spectra of the new compound 1 

 

Figure S4. 1H NMR (400 MHz, CD3OD) spectrum of compound 1. 
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Figure S5. 13C NMR (125 MHz, CD3OD) spectrum of compound 1. 
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Figure S6. Dept-135 NMR (125 MHz, CD3OD) spectrum of compound 1. 
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Figure S7. Dept-90 NMR (125 MHz, CD3OD) spectrum of compound 1. 

 

 



S17 

 

Figure S8. 1H-1H COSY NMR spectrum of compound 1. 
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Figure S9. HSQC NMR spectrum of compound 1. 
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Figure S10. HMBC NMR spectrum of compound 1. 
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Figure S11. HMBC NMR spectrum of compound 1 (13C spectral width extended to 240 ppm) 
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Figure S12. NOESY NMR spectrum of compound 1 
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Figure S13. HRESIMS spectrum of spectrum of compound 1. 
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