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SM1. Physical properties and NMR data of Compounds 1 – 11. 

[bookmark: _Hlk90538555]Compound (1): 3--D-glucopyranosyl-2,4,6-trihydroxyl(4-phenyl)methanone, (C19H20O10); red-brown paste soluble in MeOH, HRESI-MS [M+H]+ at m/z: 410.1210.1H NMR (400 MHz, DMSO),  (ppm): 7.58 (2H, d, J = 8.8 Hz, H-2’, H-6’), 6.79 (2H, d, J = 8.4 Hz, H-3’, H-5’), 5.96 (1H, s, H-5), 4.61 (1H, d, J = 9.6 Hz, H-1’’), 3.64 (1H, d, J = 9.2 Hz, H-2’’), 3.58 (1H, d, J = 13.8 Hz, H-3’’), 3.51 (1H, dd, J = 4.5 Hz, H-4’’), 3.20 (2H, dd, J = 6.6 Hz, H-6’’), 3.19 (1H, m, J = 16.5 Hz, H-5’’). 13C NMR (100 MHz, DMSO),  (ppm): 195.1 (C-7), 161.8 (C-4’), 159.5 (C-4), 157.9 (C-3), 157.2 (C-2), 132.0 (C-2’, C-6’), 131.2 (C-1’), 115.1 (C-3’, C-5’), 107.4 (C-1), 104.1 (C-5), 95.3 (C-5), 81.6 (C-5’’), 78.8 (C-3’’), 75.1 (C-1’’), 72.3 (C-2’’), 70.1 (C-4’’), 61.0 (C-6’’) [1].



Figure S1: Figure S1: 1H NMR spectrum of compound 1




Figure S2: 13C NMR spectrum of compound 1


Figure S3: COSY NMR spectrum of compound 1.


Figure S4: HSQC spectrum of compound 1.


Figure S5: HMBC spectrum of compound 1.
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Figure S6: HRESI-Mass Spectrum of compound 1.


Figure S7: Chemical Dichroism spectrum of compound 1.



Compound (2): 3--D-glucopyranosyl-2,4,6-trihydroxyl(4-phenyl)methanone  (C19H20O10); red-brown paste soluble in MeOH, HRESI-MS [M+H]+ at m/z: 433.1112. 1H NMR (400 MHz, DMSO),  (ppm): 7.58 (2H, d, J = 8.4 Hz, H-2’, H-6’), 6.79 (2H, d, J = 8.4 Hz, H-3’, H-5’), 5.96 (1H, s, H-5), 4.78  (1H, d, J = 5.6  Hz, H-1’’), 4.60 (1H, t, J = 5.2, 10.0 Hz, H-2’’), 3.64 (1H, dd, J = 5.6, 11.6 Hz, H-3’’), 3.59 (1H, dd, J = 3.6, 5.2 Hz, H-4’’), 3.50 (2H, dd, J = 6.4 Hz, H-6’’), 3.20 (1H, brs,  H-5’’). 13C NMR (100 MHz, DMSO),  (ppm): 195.1 (C-7), 161.8 (C-4’), 159.5 (C-4), 157.8 (C-3), 157.2 (C-2), 132.0 (C-2’, C-6’), 131.2 (C-1’), 115.1 (C-3’, C-5’), 107.4 (C-1), 104.1 (C-5), 95.3 (C-5’), 81.5 (C-5’’), 78.8 (C-3’’), 75.1 (C-1’’), 72.3 (C-2’’), 70.1 (C-4’’), 60.9 (C-6’’) [2].



Figure S8: 1H NMR spectrum of compound 2


Figure S9: 13C NMR spectrum of compound 2.


Figure S10: 13C DEPT 135 NMR spectrum of compound 2.




Figure S11: 13HSQC spectrum of compound 2
Figure S12: HMBC spectrum of compound 2.
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Figure S14: HR-ESI-Mass Spectrum of compound 2.

Figure S15: Chemical Dichroism Spectrum of compound 2.


Compound (3): 4-hydroxy-3-methoxybenzoic acid or vanillic acid (C8H8O4); yellow solid soluble in pyridine. 1H NMR (600 MHz, C5D5N),  (ppm): 8.15 (1H, dd, J = 8.7, 2.4 Hz, H-6), 8.10 (1H, d, J = 8.7 Hz, H-2), 7.31 (1H, d, J = 8.7 Hz, H-5), 3.75 (1H, s, OCH3). 13C NMR (150 MHz, C5D5N),  (ppm): 169.8 (COOH), 153.3 (C-3), 148.9 (C-4), 125.4 (C-1), 123.1 (C-6), 116.7 (C-2), 114.3 (C-5), 55.6 (OCH3) [3].
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Figure S16: 1H NMR of compound 3
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Figure S17: 13C NMR of compound 3.
Compound (4): Taraxerol (C30H50O); white powders soluble in dichloromethane. 1H-NMR 13C (300 MHz, CDCl3) δ(ppm): 5.60 (1H, dd, 8.1 and 3.3 Hz, H-15), 3.25 (1H, dd, 10.2 and 4.3 Hz, H-3), 2.10 (1H, dd, 12.6, 3.3 Hz, H-5), 1.99 (1H, dd, 11.7, 3.3 Hz, H-18), 1.80 – 1.32 (), 1.30 (6H, s, H-23), 1.14 (3H, s, H-26),  1.03 (3H, s, H-29), 1.00 (3H, s, H-25), 0.98 (3H, s, H-24), 0.96 (3H, s, H-30), 0.87 (3H, s, H-27), 0.85 (3H, s, H-28). 13C-NMR (75 MHz, CDCl3) δ (ppm); 158.1 (C-14), 116.9 (C-15), 79.1 (C-3), 55.5 (C-5),49.3 (C-18) ,48.8 (C-9), 41.3 (C-19), 39.0 (C-4), 38.8 (C-8), 38.0 (C-1), 37.8 (C-10), 37.8 (C-17), 37.6 (C-13), 36.7 (C-16), 35.8 (C-12), 35.1 (C-7), 33.7 (C-21) , 33.1 (C-22), 30.0 (C-26), 29.9 (C-28), 29.7 (C-9), 28.0 (C-23), 27.2 (C-2), 25.9 (C-27), 21.4 (C-30), 18.8 (C-6 ), 17.5 (C-11), 15.5 (C-25), 15.5 (C-24) [4].



Figure S18: 1H NMR Spectrum of compound 4.


Figure S19: 13C NMR Spectrum of compound 4.

Compound (5): Taraxeryl acetate (C32H52O2); white powders soluble in dichloromethane. 1H-NMR 13C (300 MHz, CDCl3) δ(ppm): 5.59 (1H, dd, 8.1 and 3.3 Hz, H-15), 4.51 (1H, dd, 10.2 and 4.3 Hz, H-3), 2.09 (3H, s, H-2’), 2.08 (1H, dd, 12.6, 3.3 Hz, H-5), 1.99 (1H, dd, 11.7, 3.3 Hz, H-18), 1.80 – 1.32 (CH2 and CH), 1.14 (6H, s, H-23), 1.13 (3H, s, H-26),  1.00 (3H, s, H-29), 0.95 (3H, s, H-25), 0.95 (3H, s, H-24), 0.92 (3H, s, H-30), 0.90 (3H, s, H-27), 0.86 (3H, s, H-28). 13C-NMR (75 MHz, CDCl3) δ (ppm); 171.0 (C-1’) 158.0 (C-14), 116.9 (C-15), 81.0 (C-3), 55.7 (C-5),49.2 (C-18) ,48.8 (C-9), 41.2 (C-19), 39.0 (C-4), 37.9 (C-8), 37.7 (C-1), 37.6 (C-10), 37.4 (C-17), 36.7 (C-13), 36.7 (C-16), 35.8 (C-12), 35.1 (C-7), 33.7 (C-21) , 33.4 (C-22), 33.1 (C-26), 29.9 (C-28), 29.9 (C-9), 28.8 (C-23), 23.5 (C-2), 21.4 (C-27), 21.3 (C-30), 18.7 (C-6 ), 17.5 (C-11), 16.6 (C-25), 15.5 (C-24) [5].
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Figure S20: 1H NMR Spectrum of compound 5.


Figure S21: 13C NMR Spectrum of compound 5.


Figure S22: 13C DEPT 135 NMR Spectrum of compound 5.

Compound (6): Ursolic acid (C30H50O2): white solid soluble in MeOH, 1H NMR (600 MHz, CD3OD),  (ppm): 5.28 (1H, t, J = 3.6 Hz, H-12), 3.96 (1H, t, J = 2.9 Hz), 2.57 (1H, dt, J = 4.4 Hz, H-16a), 2.49 (1H, s, H-18), 1.36 (3H, s, H-27), 1.24 (3H, s, H-23), 1.18 (3H, s, H-29), 0.93 (3H, d, J = 6.7 Hz, H-30), 0.88 (3H, s, H-25), 0.81 (3H, s, H-26). 13C NMR (CD3OD, 150 MHz)  (ppm): 181.6 (C-28), 138.0 (C-13), 126.0 (C-12), 79.2 (C-3), 55.3 (C-5), 52.8 (C-18), 48.0 (C-9), 48.0 (C-17), 48.0 (C-19), 47.6 (C-9), 42.1 (C-14), 39.6 (C-1), 39.6 (C-4), 39.2 (C-20), 38.3 (C-8), 38.7 (C-10), 37.1 (C-22), 37.2 (C-1), 33.5 (C-2), 28.3 (C-2), 25.8 (C-29), 25.7 (C-21), 25.6 (C-11), 25.2 (C-16), 23.7 (C-27), 21.3 (C-23), 19.7 (C-6), 15.7 (C-26), 15.4 (C-30), 12.2 (C-25) [6].
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Figure S27: 1H NMR Spectrum of compound 6.
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Figure S28: 13C NMR Spectrum of compound 6.


Compound (7): 3, 19-dihydroxyurs-12-en-24, 28-dioic acid or diospyric acid (C30H46O6): white solid soluble in MeOH, HRESI-MS [M+H]+ at m/z: 1H NMR (400 MHz, CD3OD),  (ppm): 5.28 (1H, t, J = 3.6 Hz, H-12), 3.96 (1H, t, J = 2.9 Hz), 2.57 (1H, dt, J = 4.4 Hz, H-16a), 2.49 (1H, s, H-18), 1.36 (3H, s, H-27), 1.24 (3H, s, H-23), 1.18 (3H, s, H-29), 0.93 (3H, d, J = 6.7 Hz, H-30), 0.88 (3H, s, H-25), 0.81 (3H, s, H-26). 13C NMR (CD3OD, 100 MHz)  (ppm): 180.9 (C-28), 179.9 (C-24), 138.4 (C-13), 128.2 (C-12), 72.1(C-19), 70.2 (C-3), 53.7 (C-18), 48.7 (C-9), 48.0 (C-17), 47.6 (C-4), 47.0 (C-9), 39.6 (C-8), 37.5 (C-10), 37.2 (C-1), 33.5 (C-2), 28.1 (C-15), 25.8 (C-29), 25.7 (C-21), 25.6 (C-11), 25.2 (C-16), 23.4 (C-27), 23.2 (C-23), 19.7 (C-6), 15.9 (C-26), 15.1 (C-30), 12.2 (C-25) [7].


Figure S23: 1H NMR Spectrum of compound 7.



Figure S24: 13C NMR Spectrum of compound 7.

Compound (8): 28-hydroxy--amyrin (C30H50O2): white solid soluble in MeOH, 1H NMR (600 MHz, CD3OD),  (ppm): 5.28 (1H, t, J = 3.6 Hz, H-12), 3.96 (1H, t, J = 2.9 Hz), 2.57 (1H, dt, J = 4.4 Hz, H-16a), 2.49 (1H, s, H-18), 1.36 (3H, s, H-27), 1.24 (3H, s, H-23), 1.18 (3H, s, H-29), 0.93 (3H, d, J = 6.7 Hz, H-30), 0.88 (3H, s, H-25), 0.81 (3H, s, H-26). 13C NMR (CD3OD, 150 MHz)  (ppm): 145.6 (C-13), 123.5 (C-12), 79.7 (C-3), 67.8 (C-28), 56.7 (C-5), 47.8 (C-9), 42.8 (C-18), 41.9 (C-8), 39.9 (C-20), 39.8 (C-19), 38.1 (C-4), 38.0 (C-1), 36.8 (C-10), 33.7 (C-17), 33.7 (C-21), 32.3 (C-16), 32.0 (C-7), 31.8 (C-21), 28.7 (C-2), 26.5 (C-15), 24.6 (C-11), 24.0 (C-27), 23.2 (C-23), 19.7 (C-6), 17.3 (C-26), 16.3 (C-30), 16.0 (C-25) [8].
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Figure S25: 1H NMR Spectrum of compound 8.
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Figure S26: 13C NMR Spectrum of compound 8.


Compound (9): Oleanolic acid (C30H50O2): Oleanolic acid (C30H50O2): white solid soluble in CDCl3, EI-MS m/z 456.4. 1H NMR (400 MHz, CDCl3) δ (ppm) 5.27 (1H, t, 4.0 Hz, H-12), 3.20 (1H, dd, 11.0, 5.1 Hz, H-3), 2.80 (1H, dd, 13.6, 4.4 Hz, H-18), 1.97 (1H, td, 4.0, 3.6, H-9), 1.12 (3H, s, H-27), .97 (3H, s, H-23), 0.91 (3H, s, H-26), 0.89 (3H, s, H-24), 0.88 (3H, s, H-25), 0.75 (3H, s, H-30), 0.74 (3H, s, H-29). 13C NMR (125 MHz, CDCl3)  (ppm): 180.4 (C-28), 145.1 (C-13), 123.2 (C-12), 79.2 (C-3), 55.3 (C-5), 52.9 (C-18), 48.0 (C-17), 47.7 (C-9), 42.8 (C-14), 39.6 (C-8), 39.2 (C-8), 39.0 (C-20), 38.9 (C-4), 37.1 (C-22), 34.5 (C-7), 32.3 (C-28), 30.0 (C-23), 28.3 (C-15), 23.7 (C-11), 21.3 (C-30), 17.2 (C-26), 17.1 (C-29), 15.7 (C-25), 15.6 (C-24) [9].




Figure S29: 1H NMR Spectrum of compound 9.

Compound (10):-Spinasterol (C29H48O), white crystalline solid soluble in CDCl3, EI-MS m/z 412.4, melting point 168 - 169°C. 1H NMR (300 MHz, CDCl3) δ 5.10 (1H, dd, J = 8.7, 15.0 Hz, H-22), 5.06 (1H, dd, J = 8.7, 15.0 Hz, H-22), 4.96 (1H, dd, J = 6.9, 8.4, Hz, H-7), 3.54 (1H, m, J = 4.2, 6.3 Hz, H-3), 1.94 (2H, m, H-), 1.79 – 1.03 (25H, 9 CH2 & 7 CH), 0.97 (3H, d, 6.3 Hz,H-21), 0.79 (3H, d, 6.3 Hz, H-27), 0.77 (3H, d, 3.3 Hz, H-26), 0.76 (3H, t, 3.3 Hz, H-29), 0.73 (3H, s, H-19), 0.48 (3H,s, H-18). 13C NMR (75 MHz, CDCl3) δ 139.59 (C-8), 138.20 (C-22), 129.47(C-23), 117.49 (C-7), 71.08 (C-3), 55.93 (C-17), 55.16 (C-14), 51.28 (C-24), 49.48 (C-9), 43.31 (C-13), 40.86 (C-20), 40.29 (C-5), 39.50 (C-12), 38.01 (C-4), 37.18 (C-1), 34.25 (C-10), 31.91 (C-25), 31.49 (C-2), 29.67 (C-6), 28.54 (C-16), 25.43 (C-28), 23.05 (C-15), 21.58 (C-11), 21.41 (C-21), 21.13 (C-26), 19.03 (C-27), 13.07 (C-19), 12.28 (C-29), 12.08 (C-18) [10].



Figure S31: 1H NMR Spectrum of compound 10.



Figure S32: 13C NMR Spectrum of compound 10.


Compound (11): Spinasteryl-3-O-β-D-glucopyranoside or Spinasteryl glucoside (C36H60O6), white crystalline solid soluble in C5H5N, EI-MS m/z 588.4, melting point 168 - 169°C. 1H NMR (600 MHz, C5D5N) δ 5.10 (1H, dd, J = 8.7, 15.0 Hz, H-22), 5.06 (1H, dd, J = 8.7, 15.0 Hz, H-22), 4.96 (1H, dd, J = 6.9, 8.4, Hz, H-7), 3.54 (1H, m, J = 4.2, 6.3 Hz, H-3), 1.94 (2H, m, H-), 1.79 – 1.03 (25H, 9 CH2 & 7 CH), 0.97 (3H, d, 6.3 Hz,H-21), 0.79 (3H, d, 6.3 Hz, H-27), 0.77 (3H, d, 3.3 Hz, H-26), 0.76 (3H, t, 3.3 Hz, H-29), 0.73 (3H, s, H-19), 0.48 (3H,s, H-18). 13C NMR (150 MHz, C5D5N) δ 139.59 (C-8), 138.20 (C-22), 129.47(C-23), 117.49 (C-7), 71.08 (C-3), 55.93 (C-17), 55.16 (C-14), 51.28 (C-24), 49.48 (C-9), 43.31 (C-13), 40.86 (C-20), 40.29 (C-5), 39.50 (C-12), 38.01 (C-4), 37.18 (C-1), 34.25 (C-10), 31.91 (C-25), 31.49 (C-2), 29.67 (C-6), 28.54 (C-16), 25.43 (C-28), 23.05 (C-15), 21.58 (C-11), 21.41 (C-21), 21.13 (C-26), 19.03 (C-27), 13.07 (C-19), 12.28 (C-29), 12.08 (C-18) [11].
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Figure S31: 1H NMR Spectrum of compound 11.

[image: ]
Figure S32: 13C NMR Spectrum of compound 11.
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[bookmark: _Hlk89959331]Table S1: Bacterial features of the tested of microorganisms 

	Bacteria strains
	Characteristics
	References

	Escherichia
coli
	ATTC10536
	Reference strains
	[12]

	
	AG102
	AG 100 over expressing  Acr AB pomps 
	[12]

	Enterobacter aerogenes
	ATCC13048
	Reference strains
	[13, 14]

	
	EA 27
	Clinical strain with energy dependent efflux to CHL and NOR; KANr, AMPr, NAlr, STRr, TETr
	[13, 14]

	Klebsiella pneumoniae
	ATCC11296
	Reference strains of Klebsiella  pneumoniae
	Collection of the UMR-MD1 laboratory of the University of the Mediterranean, Marseille, France [12].

	
	Kp55
	Clinical strain: TETr, AMPr, ATMr, CEFr
	

	Providencia stuartii
	NEA16
	Clinical isolate of Providencia stuartii  AcrAB-TolC
	

	
	PS2636
	AcrAB-TolcC  associated with porin types OMPF and OMPC
	

	Pseudomonas aeruginosa
	PA01
	Reference strains
	Collection of the UMR-MD1 laboratory of the University of the Mediterranean, Marseille, France [12, 15]

	
	PA124
	Multi-drug resistant clinical strain MexAB-OprM
	

	Staphylococcus aureus


	ATCC25923
	Reference strain
	[16, 17]

	
	MRSA3
	Clinical isolate: Ofxar, Kanr, Tetr, Ermr
	

	
	MRSA6
	Clinical isolate: Ofxar, Flxr, Kanr, Tetr,
Cypr, IM/Csr, Chlr, Genr, Nisr, Ampr
	


AMPr, ATMr, CEFr, CHLr, KANr, NALr, NORr, STRr et TETr, resistant to: ampicillin, aztreonam, cefepime, chloramphenicol, kanamycin, nalidixic acid, norfloxacin, streptomycin et tetracycline respectively; AcrAB-TolC, MexAB-OprM : efflux pomp.
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