
 

1. I 
 

Supporting Information 

Rec. Nat. Prod. 11:1 (2017) 43-50 

Melilotoside Derivatives from Artemisia splendens 

(Asteraceae) 

 

Fariba H. Afshar
1
, Abbas Delazar

1
, Hossein Nazemiyeh

2
, Lutfun 

Nahar
3
, Sedigheh B. Moghaddam

1
, Blessing O. Mbaebie

4
, Simon 

Gibbons
4
 and Satyajit D. Sarker

3* 

1
Drug Applied Research Center, Tabriz University of Medical Sciences, 

 Tabriz, Iran 
2
Research Center for Pharmaceutical Nanotechnology, Faculty of Pharmacy, 

Tabriz University of Medical Sciences, Tabriz, Iran 
3
Medicinal Chemistry and Natural Products Research Group, School of 

Pharmacy and Biomolecular Sciences, Liverpool Jhon Moores University, James 

Parsons Building, Byron Street, Liverpool L3 3AF, UK 
4
UCL School of Pharmacy, 29-39 Brunswick Square WC1N 1 AX, London, UK 

           

 Table of Contents                                                                                       Page 

S1: Bis-Z-melilotoside (
1
HNMR) (NMR 200)                                                   2 

S2: Bis-Z-melilotoside (1HNMR)                                                                      3 

S3: Bis-Z-melilotoside (13CNMR)                                                                    4 

S4: Bis-Z-melilotoside (
13

CNMR)                                                                      6 

S5: Bis-Z-melilotoside (MASS)                                                                          7 

S6: Bis-Z-melilotoside (UV)                                                                               7 

S7: Z-melilotoside (
1
HNMR)                                                                              8 

S8: Z-melilotoside (
1
HNMR)                                                                              9 

S9: Z-melilotoside (
13

CNMR)                                                                            10 

S10: Z-melilotoside (
13

CNMR)                                                                          11 

S11: Z-melilotoside(COSY)                                                                               12 



 

1. II 
 

S12: Z-melilotoside (COSY)                                                                             13 

S13: Z-melilotoside (COSY)                                                                             14 

S14: Z-melilotoside (HSQC)                                                                             15 

S15:Z-melilotoside (HSQC)                                                                              16 

S16: Z-melilotoside (HSQC)                                                                              17 

S17: Z-melilotoside (HMBC)                                                                            18 

S18: Z-melilotoside (HMBC)                                                                             19 

S19: Z-melilotoside (MASS)                                                                              20 

S20: Z-melilotoside (UV)                                                                                  20 

S21: 4-methoxy-Z-melilotoside (
1
HNMR)                                                       21 

S22: 4-methoxy-Z-melilotoside (
1
HNMR)                                                       22 

S23: 4-methoxy-Z-melilotoside (
13

CNMR)                                                      23 

S24: 4-methoxy-Z-melilotoside (
13

CNMR)                                                      24 

S25: 4-methoxy-Z-melilotoside (UV)                                                                25 

S26: E-melilotoside (
1
HNMR)                                                                           26 

13
CNMR)                                                                       27  S27: E-melilotoside ( 

)                                                                           28  S28: E-melilotoside (COSY 

COSY)                                                                           29  S29: E-melilotoside ( 

 HSQC)                                                                            30  S30: E-melilotoside 

HSQC)                                                                           31  S31: E-melilotoside ( 

HMBC)                                                                           32  S32: E-melilotoside( 

HMBC)                                                                          33  S33: E-melilotoside( 

UV)                                                                                34  S34: E-melilotoside( 

S35: 4-methoxy-E-melilotoside (
1
HNMR)                                                       35 

S36: 4-methoxy-E-melilotoside (
1
HNMR)                                                       36 

 



 

1. III 
 

 

 

S1: Bis-Z-melilotoside (
1
HNMR) (NMR 200) 



 

1. IV 
 

 

S2: Bis-Z-melilotoside (
1
HNMR)   

 



 

1. V 
 

 

S3: Bis-Z-melilotoside (
13

CNMR) 

 

 

 



 

1. VI 
 

 

S4: Bis-Z-melilotoside (
13

CNMR) 

 

 

 



 

1. VII 
 

 

S5: Bis-Z-melilotoside (MASS) 

 

 S6: Bis-Z-melilotoside (UV) 



 

1. VIII 
 

 

S7: Z-melilotoside (
1
HNMR) 

 



 

1. IX 
 

 

S8: Z-melilotoside (
1
HNMR) 

 

 



 

1. X 
 

 

S9: Z-melilotoside (
13

CNMR) 

 

 

 



 

1. XI 
 

 

S10: Z-melilotoside (
13

CNMR) 

 



 

1. XII 
 

S11: Z-melilotoside(COSY) 



 

1. XIII 
 

 

S12: Z-melilotoside (COSY) 

 



 

1. XIV 
 

S13: Z-melilotoside COSY) 

 

 



 

1. XV 
 

 

S14: Z-melilotoside (HSQC) 

 

 



 

1. XVI 
 

 

S15:Z-melilotoside (HSQC) 

 



 

1. XVII 
 

 

S16: Z-melilotoside (HSQC) 

 



 

1. XVIII 
 

 

S17: Z-melilotoside (HMBC) 

 



 

1. XIX 
 

 

S18: Z-melilotoside (HMBC) 

 



 

1. XX 
 

 

S19: Z-melilotoside (MASS) 

 

 

 

S20: Z-melilotoside (UV) 



 

1. XXI 
 

 

S21: 4-methoxy-Z-melilotoside (
1
HNMR) 

 

 

 



 

1. XXII 
 

 

S22: 4-methoxy-Z-melilotoside (
1
HNMR) 

 



 

1. XXIII 
 

 

 

 

S23: 4-methoxy-Z-melilotoside (
13

CNMR) 

 

 



 

1. XXIV 
 

 

S24: 4-methoxy-Z-melilotoside (
13

CNMR) 

 

 

 



 

1. XXV 
 

 

S25: 4-methoxy-Z-melilotoside (UV) 

 

 

 

 

 

 



 

1. XXVI 
 

 

 

S26: E-melilotoside (
1
HNMR) 

 

 



 

1. XXVII 
 

 (NMR400MHz و در حلال متانول) 

 

13
CNMR)  S27: E-melilotoside ( 

 

  

 



 

1. XXVIII 
 

 

COSY)  S28: E-melilotoside ( 

 



 

1. XXIX 
 

 

COSY)  S29: E-melilotoside ( 

 

 



 

1. XXX 
 

 HSQC)  S30: E-melilotoside( 

 



 

1. XXXI 
 

 

 

HSQC)  S31: E-melilotoside ( 

 



 

1. XXXII 
 

 

HMBC)  S32: E-melilotoside( 



 

1. XXXIII 
 

 

HMBC)  S33: E-melilotoside( 



 

1. XXXIV 
 

 

 

 

UV)  S34: E-melilotoside( 

 

 

 

 

 



 

1. XXXV 
 

 

S35: 4-methoxy-E-melilotoside (
1
HNMR) 

 



 

1. XXXVI 
 

 

S36: 4-methoxy-E-melilotoside (
1
HNMR) 

 

 


