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S1: UV absorption spectrum of Compound 1   
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S2: 1H-NMR (250 MHz, CD3OD) Spectrum of Compound 1  

    
 

S3: Expansion of the 1H-NMR Spectrum of Compound 1 
 
Compound 1 = Kaempferol-3,7-di-O-� –L-rhamnoside : Yellow  powder.  UV (� max, 
MeOH, nm): 345, 266; +NaOH: 391 and 265; +NaOAc: 360 and 266; +H3BO3: 350 and 

266; +AlCl3: 347, 399 and 273, 299; +HCl: 343, 398 and 296, 274. 1H-NMR (CD3OD, 
250MHz), � :  0.96 (3H, d (J= 5.5 Hz), CH3 (3 -O-Rha )), 1.29 (3H, d (J = 6.0 Hz), CH3(7 -
O-Rha )), 5.42 (1H, d (J= 1.5 Hz), H-1''(3-O-Rha )), 5.59 (1H, d (J= 1.5 Hz), H-1'''(7-O-
Rha )), 6.50 (1H, d (J= 2.1 Hz), H-6), 6.76 (1H, d (J= 2.1 Hz), H-8), 6.97  (2H,  d (J= 8.8 
Hz), H-3'/H-5'),  7.83  (2H, d (J= 8.8 Hz),  H-2'/H-6').  
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S4: UV absorption spectrum of Compound 2  
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S5: 1H-NMR (500 MHz, CD3OD) Spectrum of Compound 2  
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S6: Expansion of the 1H-NMR Spectrum of Compound 2 
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S7: ROESY (500 MHz) Spectrum of Compound 2 
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S8: Mass Spectrum of Compound 2 API-ES- 

 

S9: Mass Spectrum of Compound 2 API-ES+ 
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Compound 2 = Isorhamnetin-3,7-di-O-aaaa-rhamnoside : Yellow  powder.  
UV (� max, MeOH, nm): 349, 265, 253; +NaOH: 407 and 256; +NaOAc: 
402 and 256; +H3BO3: 349 and 255; +AlCl3: 403, 361 and 270; +HCl: 399, 

354and 270. 1H-NMR (CD3OD, 400MHz), � :  0.97 (3H, d (J= 6.0 Hz), CH3(3 -O-
Rha )), 1.28 (3H, d (J= 6.2 Hz), CH3(7 -O-Rha )), 3.97 (3H, s , O-Me), 5.42 (1H, d (J= 1.5 
Hz), H-1''(3-O-Rha )), 5.59 (1H, d (J= 1.5 Hz), H-1'''(7-O-Rha )), 6.50 (1H, d (J= 1.9 Hz), 
H-6), 6.77 (1H, d (J= 1.9 Hz), H-8), 6.96  (1H,  d (J= 8.5 Hz), H-5'), 7.47(1H,  dd (J= 8.5, 
1.9 Hz), H-6'), 7.49  (1H, sl,  H-2'). HRESIMS:  m/z 608.2 (calc. for C28H32O15). 

 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

S10 : UV absorption spectrum of Compound 3                                 
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S11: 1H-NMR (250 MHz, CD3OD) Spectrum of Compound 3  
 
 

 
 

S12: Expansion of the 1H-NMR Spectrum of Compound 3 
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Compound 3 = Kaempferol-3-O-bbbb-D-glucosyl-7-O-aaaa-L-rhamnoside : UV (� max, 
MeOH, nm): 348, 267; +NaOH: 399 and 269; +NaOAc: 399 and 267; 
+H3BO3: 353 and 267; +AlCl3: 300, 396, 348 and 273; +HCl: 300, 397, 347 

and 275. 1H-NMR (CD3OD, 250MHz), � :  1.27 (3H, d (J= 6.0 Hz), CH3(7 -O-Rha )), 
5.37 (1H, d (J= 7.5Hz), H-1''(3-O-Glu )), 5.59 (1H, d (J= 2.0 Hz), H-1'''(7-O-Rha )), 6.50 
(1H, d (J= 2.1 Hz), H-6), 6.79 (1H, d (J= 2.1 Hz), H-8), 6.92  (2H,  d (J= 8.9 Hz), H-3'/H-
5'),  8.11  (2H, d (J= 8.9 Hz),  H-2'/H-6').  

 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  S13 : UV absorption spectrum of Compound 4  
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S14: 1H-NMR (250 MHz, CD3OD) Spectrum of Compound 4  
  

  

  

S15: Expansion of the 1H-NMR Spectrum of Compound 4 
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S16: ROESY (500 MHz) Spectrum of Compound 4 
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S17: 13C-NMR J- mode Spectrum of Compound 4 (From 50 to 160 ppm) 
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S18: HMQC (500 MHz) Spectrum of Compound 4 (From 55 to 90 ppm) 

S19: HMBC (500 MHz) Spectrum of Compound 4 (From 55 to 160 ppm) 
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S20: HMBC (500 MHz) Spectrum of Compound 4 (From 55 to 90 ppm) 
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Compound 4 = Isoramnetin-3-O-bbbb-D-glucosyl-7-O-aaaa-L-rhamnoside Yellow  powder.  

UV (� max, MeOH, nm): 355, 266, 255; +NaOH: 410 and 264; +NaOAc: 412 and 265; 

+H3BO3: 356 and 257; +AlCl3: 403, 365 and 270; +HCl: 401, 355 and 270.  

1H-NMR (CD3OD, 400MHz), � :  1.27 (3H, d (J= 6.0 Hz), CH3(7 -O-Rha )), 3.97 (3H, s , -

OMe),5.51 (1H, d (J= 7.6 Hz), H-1'''(3-O-Glu )), 5.60 (1H, d (J= 2.0 Hz), H-1''(7-O-Rha )), 

6.49 (1H, d (J= 2.1 Hz), H-6), 6.79 (1H, d (J= 2.1 Hz), H-8), 6.94  (1H,  d (J= 8.5 Hz), H-

5'), 7.65 (1H,  dd (J= 8.5, 2.0 Hz), H-6'), 7.98  (1H, d (J= 2.0 Hz),  H-2'). 

 13C-NMR (DMSO-d6, 400 MHz), � : 157.2 (C-2), 133.7 (C-3), 178.0 (C-4), 161.3 (C-

5), 99.8 (C-6), 162.0 (C-7), 95 (C-8), 156.4 (C-9),   106.1 (C-10), 121.4 (C-1'), 113.9 (C- 

2'), 147.4 (C-3'), 150.1 (C-4'), 115(C-5'), 122.7 (C-6'), 98.8 (H-1'''(7-O-Rha )),    

101.2 (H-1'' (3-O-Glu)), 56.1(O-Me), 18.4 (CH3 (7-O-Rha )).                                     
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S22: 1H-NMR (250 MHz, CD3OD) Spectrum of Compound 5  

 

 
 

 
  

S23: Expansion of the 1H-NMR Spectrum of Compound 5  
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S24: 13C-NMR Spectrum of Compound 5 
  

  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

S25: 13C-NMR Spectrum of Compound 5 (From 60 to 110 ppm) 

C
-5

''' 
 

  

 
 

C
-2

'' 
 C

-3
''' 

 C
-2

''' 
 

C
-4

''+
 C

-4
''''

 
 

C
-4

''' 
 

C
-5

''''
 

 

C
-5

'' 
 

C
-3

''+
 C

-3
''''

 
 

C
-2

''''
 

 

C
-1

''''
 

C
-6

 

C
-1

'' 

C
-1

''' C
-1

0 
 

C
-8

 
 



  

21 
 

  
  

  
  
  
  
  
  
  

m/z100 200 300 400 500 600 700

0

20

40

60

80

100

*MSD1 SPC, time=0.085 of  ZAHIA\ZKBD40.D  API-ES Negativ e

Max: 102184

 7
09

.4
 7

10
.4

 1
21

.2

 7
11

.4

 7
45

.3

 
 
 

S26: 13C-NMR J- mode Spectrum of Compound 5 (From 10 to 160 ppm) 
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S27: Mass Spectrum of Compound 5 (API-ES-) 
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S28: COSY (500 MHz) Spectrum of Compound 5  
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  S29: ROESY (500 MHz) Spectrum of Compound 5  
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S30: HMQC (500 MHz) Spectrum of Compound 5 (From 20 to 140 ppm) 
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S31: HMBC (500 MHz) Spectrum of Compound 5 (From 1 to 200 ppm) 
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S32: HMBC (500 MHz) Spectrum of Compound 5 
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Compound 5 = Kaempferol-3-O-� -xylosyl-(1'''� 2'')-O-� -L-rhamnoyl-7-O-� -L-

rhamnoside (Sagittatin A) ):  Yellow  powder.  UV (� max, MeOH, nm): 342, 266; 

+NaOH: 387 and 266; +NaOAc: 378 and 266; +H3BO3: 345 and 266; +AlCl3: 398, 346 

and 275, 301; +HCl: 346, 398 and 301, 275. 1H-NMR (CD3OD, 250MHz), � :  1.03 (3H, d 

(J= 6.6 Hz), CH3(3 -O-Rha )), 1.29 (3H, d (J= 6.1 Hz), CH3(7 -O-Rha )), 4 .33(1H, d (J= 

7.4 Hz),     H-1'' '(3 -O-Xylose)),5.46 (1H, d (J= 1.6 Hz), H-1''(3-O-Rha )), 5.58 (1H, d (J= 

1.6 Hz), H-1''''(7-O-Rha )), 6.43 (1H, d (J= 2.1 Hz), H-6), 6.69 (1H, d (J= 2.1 Hz), H-8), 

6.95  (2H,  d (J= 8.8 Hz), H-3'/H-5'),  7.77  (2H, d (J= 8.8 Hz),  H-2'/H-6').  

13H-NMR (DMSO-d6, 125 MHz), � : 1 58.3 (C-2), 135.6 (C-3), 178.3 (C-4), 161.49 (C-

5), 99.1 (C-6), 162.0 (C-7), 94.2 (C-8), 156.51 (C-9), 106.1 (C-10), 120.8 (C-1'), 130.5 

(C-2'/C-6'),  115.2 (C-3'/C-5'),  160.3 (C-4'), 101.7 (C-1'' (3-O-Rha )), 81.2 (C-2''), 106.3 

(C-1'''(3-O-Xyl )), 98.4 (C-1'''' (7-O-Rha )),16.7 (C-6'' (3-O-Rha )), 16.3 (C-6'''' (7-O-Rha )), 

HRESIMS:  m/z 710 (calc. for C32H38O18). 

 

 


