SUPPORTING INFORMATION

Hybrid Molecules of Azithromycin with Chloramphenicol and
Metronidazole: Synthesis and Study of Antibacterial Properties

Inna A. Volynkina **, Elena N. Bychkova 2%, Anastasiia O. Karakchieva !, Alexander S. Tikhomirov 2, George V.
Zatonsky 2, Svetlana E. Solovieva 2, Maksim M. Martynov 2, Natalia E. Grammatikova 2, Andrey G. Tereshchenkov
13, Alena Paleskava 45, Andrey L. Konevega 456, Petr V. Sergiev 37, Olga A. Dontsova 138, Ilya A. Osterman !, Andrey
E. Shchekotikhin 2 and Anna N. Tevyashova 29*

1 Department of Chemistry, Lomonosov Moscow State University, Leninskie Gory 1, 119234 Moscow, Russia

2 Gause Institute of New Antibiotics, B. Pirogovskaya 11, 119021 Moscow, Russia

3 Belozersky Institute of Physico-Chemical Biology, Lomonosov Moscow State University, Leninskie Gory 1,
119234 Moscow, Russia

4 Department of Molecular and Radiation Biophysics, Petersburg Nuclear Physics Institute named by B.P.
Konstantiniv of, NRC “Kurchatov Institute”, mkr. Orlova Roshcha 1, 188300 Gatchina, Russia

5 Institute of Biomedical Systems and Biotechnologies, Peter the Great St. Petersburg Polytechnic University,
Khlopina 11, 195251 Saint Petersburg, Russia

6 NBICS Center, NRC “Kurchatov Institute”, Kurchatov Square 1, 123182 Moscow, Russia

7 Institute of Functional Genomics, Lomonosov Moscow State University, Leninskie Gory 1, 119234 Moscow,
Russia

8 Department of Functioning of Living Systems, Shemyakin-Ovchinnikov Institute of Bioorganic Chemistry,
Miklukho-Maklaya 16/10, 117997 Moscow, Russia

9 School of Science, Constructor University, Campus Ring 1, 28759 Bremen, Germany

* Correspondence: inna-volynkina@yandex.ru (I.A.V.); chulis@mail.ru (A.N.T.)

1 These authors contributed equally to this work.

S1



Table of Content

Figure S1. Numbering of atoms of AZT hybrids 4a—g and 5a—g..........cccccececeivniiiiiniiiiinice, 5
Table S1. Assignment of signals of 'H and '*C NMR spectra for AZT-CLM hybrids 4a-g............... 6
Table S2. Assignment of signals of 'H and *C NMR spectra for AZT-MNZ hybrids 5a-g. ... Error!
Bookmark not defined.

Figure S2. Competition-binding assay. .........ccccccveiviiiiiniiiiniiiniiiiiicceeee e 10
Figure S3. Correlation analysis of affinity for the 70S E. coli ribosome and translation inhibitory
activity of azithromycin derivatives. ..o 11
Figure S4. HRMS-ESI Of 4a.......ccccooiiiiiiiiiiiiiiiii s 12
Figure S5. HRMS-ESI Of 4b. .......ccooiiiiiiiiiiiiiii e 13
Figure S6. HRMS-ESL Of 4C........ccccooiiiiiiiiiiiiiiiic s 14
Figure S7. HRMS-ESI Of 4d. .......cooiiiiiiiiiiiii s 15
Figure S8. HRMS-ESL Of 4e..........ccoooiiiiiiiiiiiiiicc s 16
Figure S9. HRMS-ESL Of 4f. .......ccccooiiiiiiiiiiiiiii e s 17
Figure S10. HRMS-EST Of 4. .....c.ccuiiiiiiiiiiiiiiiicc e 18
Figure S11. HRMS-ESI Of Ba........ccccoiiiiiiiiiiiiiiicii s 19
Figure S12. HRMS-EST Of 5b. .....cooiiiiiiiiiiiiiii e 20
Figure S13. HRMS-ESI Of 5C......c.ccooiiiiiiiiiiiiiiiiiic s 21
Figure S14. HRMS-ESI Of 5d. .....ccciiiiiiiiiiiiic s 22
Figure S15. HRMS-ESI Of 5e..........cccoviiiiiiiiiiiiiiiccc s 23
Figure §16. HRMS-ESL Of 5. .......ccocooiiiiiiiiiiiiiiii s 24
Figure S17. HRMS-EST Of 5. .....cooiiiiiiiiiiiiiiiiiciicc e 25
Figure S18. HRMS-ESL Of 6..........cocviiiiiiiiiiiiiciic s 26
Figure S19. 'H NMR spectra of 4a (500 MHzZ, DMSO-de). .......ccccovvririiiniiiiiiiiiiinciccccee 27
Figure 520. ®*C NMR spectra of 4a (125 MHz, DMSO-de).........cccceveiniiniiiiiiiniiiiiciniccniccieccene 28
Figure S21. 'H NMR spectra of 4b (500 MHz, DMSO-db). .......cccceuiuiuivininiiiiiiiiiiiiiicccceenes 29
Figure 522. 3C NMR spectra of 4b (125 MHz, DMSO-ds). ......ccccviiniiiniiiiiiiiiiiicinccieeiecee 30
Figure S23. 'H NMR spectra of 4c (500 MHz, DMSO-de)........cccceruiivininiiiiiiiiiiiiiiccceeeans 31
Figure 524. BC NMR spectra of 4¢ (125 MHz, DMSO-de). ......cccccouviiniiiiiiiiiiiiiiciccccne 32
Figure 525. 'H-'H COSY NMR spectrum of 4¢c (DMSO-de). .......ccceveivuiiniiiniriiniiiiiciiccicceiecene 33
Figure S26. 'H-3C HSQC NMR spectrum of 4¢ (DMSO-de)........ccccovviviriiiiiiininiiiiiiiiiccceeenes 34

S2



Figure 527.
Figure S28.
Figure 529.
Figure S30.
Figure S31.
Figure S32.
Figure S33.
Figure S34.
Figure S35.
Figure S36.
Figure S37.
Figure S38.
Figure S39.
Figure S40.
Figure 541.
Figure S42.
Figure S43.
Figure S44.
Figure S45.
Figure S46.
Figure 547.
Figure S48.
Figure 549.
Figure S50.
Figure S51.
Figure S52.
Figure S53.
Figure S54.
Figure S55.
Figure S56.
Figure S57.

'H NMR spectra of 4d (500 MHz, DMSO-d6). ......ccccevuriiniiiiiiiiiiiiiciccccee 35
BBC NMR spectra of 4d (125 MHZz, DMSO-6). ....cccoevirueiniiiniiiiiniciniecenicieieeieeeeeenee 36
'H NMR spectra of 4e (500 MHZ, DMSO-ds). .......cccoeviririiiiiiniiiiiiiiiicciieccens 37
BC NMR spectra of 4e (125 MHz, DMSO-ds).......ccccccuruiiniiiniiiiniciiiiiiciicciccsenes 38
H-'"H COSY NMR spectrum of 4e (DMSO-de). .......ccccuvuruimiiininiiiiiiiniiiicccincecciens 39
H-BC HSQC NMR spectrum of 4e (DMSO-de).......cccccevvuiiviiininiiiiiiciiiiccce 40
'H NMR spectra of 4f (500 MHZz, DMSO-6). ......ccceoeviruiiniiiniiiiiniciieeiiciieeieeeeeenene 41
3C NMR spectra of 4f (125 MHz, DMSO-de). .......ccccoeviniriiiiiiniiiiiiiiiiccciecceeas 42
'H-"H COSY NMR spectrum of 4f (DMSO-de). .....ccccoeurururuemiiriniricciinieieeceeireeeceseenes 43
TH-13C HSQC NMR spectrum of 4f (DMSO-de). ........cccccuvuimimiininiiiiiiniiiicciiiceccins 44
'H NMR spectra of 4g (500 MHzZ, DMSO-ds). ......cccoouvuiiniiiiiiiiiiiiciniciicciccce 45
BBC NMR spectra of 4g (125 MHz, DMSO-de). ....cccceeuvuiiniiiiiiiiciiiiiciicecceeee 46
H-TH COSY NMR spectrum of 4g (DMSO-de)........ccccevvuriviiiiiniiiiiiiciciccie 47
TH-13C HSQC NMR spectrum of 4g (DMSO-de). .....ccceuvururuemeiririiiciiiinieiecceeireeeeceeeenes 48
'H NMR spectra of 5a (500 MHZ, DMSO-ds). ......ccccoeviviriimiiiiniiiiiiiiiiccciceccens 49
BBC NMR spectra of 5a (125 MHz, DMSO-ds).......ccccoouriiniiiiiiiiiiiiiiinciiciccceen 50
'H NMR spectra of 5b (500 MHz, DMSO-d6). .....cccceviruiiniiiiiiiniciiiiiciniceicceeenee 51
3C NMR spectra of 5b (125 MHzZ, DMSO-d6). .......cccovviviiiimiiiiniiiciciiiiccciececceeas 52
'H-"H COSY NMR spectrum of 5b (DMSO-ds). .......ceeeuemiiriruriiiiiininiicccireeieceeeeenenenes 53
TH-13C HSQC NMR spectrum of 5b (DMSO-ds). .......cccovruimiiininiiiiiiiiiiciiiicccens 54
'H NMR spectra of 5¢ (500 MHZ, DMSO-d6).......cccccovuvuiiniiiniiiiiiiiiiiiciicciccees 55
BBC NMR spectra of 5¢ (125 MHz, DMSO-d6). .....cccccevuruiiniiiniiiiiciiiiicinccicceeenee 56
H-TH COSY NMR spectrum of 5¢ (DMSO-de). ......ccccviviiiiiiiiniiiiiiiiiiccce 57
TH-13C HSQC NMR spectrum of 5¢ (DMSO-ds). ......ccceueiveiniiiiniciiiiiiicinicciccieeenens 58
'H NMR spectra of 5d (500 MHZ, DMSO-ds). ......ccccovviviiiimiiiiniiiiiiiiiicccieccens 59
BBC NMR spectra of 5d (125 MHZz, DMSO-6). ....ccccoevuruiiniiiiiiiiniiiiiciiciiccicccecnes 60
'H-'H COSY NMR spectrum of 5d (DMSO-ds). ......ccovuemerirueiniiiiiiiiiiiicicicicceeeeneenns 61
TH-13C HSQC NMR spectrum of 5d (DMSO-ds). .......cccouruiuiuiininiiiiiiiiicciiiciccceens 62
'H NMR spectra of 5e (500 MHZz, DMSO-d6). .....cceeirmiiniiiiiiiiniciieciiciiceieeeeeenee 63
3C NMR spectra of 5e (125 MHz, DMSO-de)........ccccceviniriiiiiiniiiiiiiiiicciiceccneas 64
'H-"H COSY NMR spectrum of 5& (DMSO-d6). .....cccoeurururuemiiririricieininieieceieseeieeeeneenes 65

S3



Figure S58.
Figure S59.
Figure S60.
Figure S61.
Figure 562.
Figure S63.
Figure S64.
Figure S65.
Figure S66.
Figure S67.
Figure S68.
Figure S69.

H-BC HSQC NMR spectrum of 5& (DMSO-de)........cccevvvuiiviiiniiiiiiiiiiciicccices 66
'H NMR spectra of 5f (500 MHZz, DMSO-6). ......ccceoeviruiiniiiniiiiinieiieciiciiceieeeeeenee 67
3C NMR spectra of 5f (125 MHz, DMSO-de). .......ccccoeviviriiiiiiiiiiiiiiicciicecceas 68
'H-"H COSY NMR spectrum of 5f (DMSO-de). ......cccceurururuemiiriniiicciinieieeceereeeeeeeeenes 69
H-13C HSQC NMR spectrum of 5f (DMSO-de). .......ccccouruimiiiiiniiiiiiiiiiicciiecciens 70
'H NMR spectra of 5g (500 MHzZ, DMSO-ds). ......ccceevvuiiniiniiiiiiiiiiiiciciccee 71
BBC NMR spectra of 5g (125 MHz, DMSO-de). ....cccceeuruiiniiiiiiniiiriiiiicicecceeenene 72
H-'"H COSY NMR spectrum of 58 (DMSO-ds)........ccccuviruiiiininiiiiiiiiiiicciiiiccceins 73
TH-BC HSQC NMR spectrum of 5g (DMSO-s). .....ccoeueuiviiuiniiiiiiiciiiiiiiciiccicccceens 74
'H NMR spectra of 6 (400 MHzZ, DMSO-ds). ........cccceivininiiiiiiniiiiiiiicccinecceeas 75
BBC NMR spectra of 6 (100 MHZ, DMSO-ds)........ccccoevuriiniiiiiiiiiiiiiciiccccces 76

HPLC analysis of compounds 4c¢, 5a, 5¢ stability in PBS buffer during incubation at 37

et b et b e bt et b e s a et h bbbt et be st s aesa et eaea 77
Figure S70. Kinetic stability of compounds 4c, 5a and 5c in PBS buffer represented as kinetic
CUTVES. .ttt ettt ettt ettt et h e be et s e e b e st et e b e e b e e b e et s e as e R s e R b e b e b e e b e e b s e b e ebsea s easeabeat et e b e easebeeaseasensenbenren 78
Figure S71. HRMS-ESI of the 4c metabolite corresponding to 2'-O-deacetyl-4c..........cccccevueuvunnce. 79
Figure S72. HRMS-ESI of the 5a metabolite corresponding to 2'-O-deacetyl-5a. .........ccccceuvueueunnnenes 80
Figure S73. HRMS-ESI of the 5¢ metabolite corresponding to 2'-O-deacetyl-5¢...........cccccovvvnnnnnnns 81
Table S3. Antibacterial activity of AZT-MNZ conjugates 5a, 5¢ and their 2"-O-deacetyl
MEtADOLILES. ..o 82
Supplementary Methods ... 83
Supplementary References ... 84

S4



Lactone

NO,

Desosamine Chloramphenicol 11

Lactone

Desosamine

g g Metronidazole
\N/ \N/ 4 N
oy, A7CO - s 7* K A7CO . s * /5[ »3\
(0) o 6 Cl o e} 6' O,N 6
; 5 H ] 5" N
7
Cl 6 ) 4 OH
o} I 4a 5a
o N A A O
\[1(2\/\,\? 5 9
3 H 7
Spacer Spacer O
CLM.
’Srfo MNZ;iO
H H 8 H
‘}'?:O \ N\/A\/’z\al v o 0 * O H\/‘\/N AN Sb
AZT \[(2 - - 5 ArTE \[(2 - =< - o
(0] Spacer 0]
CLM Spacer
. MNZ
H 4 6 10 h H 6 e
L’&i.o v ’g\/\/\7 8 1O 4c 'E(QO 1 N\/A\/\7 R0
AZT \H/ - AZT \Wz N8 5¢
3 5 H 9
O Spacer (;5 (o) Spacer (@]
CLM
N MNZ
H H 10 7 sjio
4 6 12 H
O N\/\/\/N J 4d \ 4 6 N 2 12
2 8 o} O N 5N 5d
AZ-[???‘ \[( . : - M AZ_'I_’{ \f(z s : 8 Y [e)
ol o !
le} e}
Spacer
CLM Y Spacer MNZ
) (6]
H H
H 6 8 12 14 12
Lle?:o ¢ '\21\/4\/\/\/!\3 3t @) e ‘1{0 1 H\/‘l\/e\/s\/!\é i < @] >
AZT \H/ . <Y : e AZT TZ T : b
0] Spacer (0] Spacer
CLM MNZ
O H A 2 (0] g 9 i 13 Cl) o) H 4 S e} 8 4 12 o)
13
WO TN O e g eI N NN N d
7 H 1"
O Spacer O [e) Spacer (o)
HO
2 HO
CLMgS Z MNZ
o1 H 4 y 6 7 o H 4 Y °
- 8 1 6
AZ'II}‘L \[(2\3/\"‘ 49 AZ%‘L./ \[(2\3/\N s 8 5 59
(0]
Spacer (@] 0 Spacer O

Figure S1. Numbering of atoms of AZT hybrids 4a—g and 5a-g.
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Table S1. Assignment of signals of 'H and '*C NMR spectra for AZT-CLM hybrids 4a—g.

Compound 4a Compound 4b Compound 4c Compound 4d Compound 4e Compound 4f Compound 4g
position |5c |6H (8H") |position |5c |6H (8H') |position |6C |6H (8H') |position |6C |6H (8H') [position |5c |6H (8H') |position |5c |6H (8H') [position |6C |6H (8H")
Lactone Lactone Lactone Lactone Lactone Lactone Lactone

1C=0 177,2 - 1C=0 177,2 - 1C=0 177,1 - 1C=0 177,2 - 1C=0 177,2 - 1C=0 177,1 - 1C=0 177,2 -

2 CH 44,1 2,78[2 cH 44,1 2,79(2 cH 44,1 2,79|2 CH 44,1 2,792 CH 44,1 2,78|2 CH 44,1 2,79(2 cH 44,1 2,79
3CH 77,0 4,18|3 CH 77,0 4,18|3 CH 77,0 4,19|3 CH 77,1 4,18|3 CH 77,1 4,18|3 CH 77,0 4,18|3 CH 77,0 4,19
4 CH 40,6 1,90(4 CH 40,7 1,90(4 CH 40,7 1,90(4 CH 40,7 1,89(4 CH 40,7 1,90(4 CH 40,7 1,90(4 CH 40,7 1,91
5 CH 82,6 3,42(5 cH 82,6 3,43(5 CH 82,6 3,43|5 CH 82,6 3,42|5 CH 82,6 3,43|5 CH 82,6 3,43[5 CH 82,6 3,44
6 C-OH 72,7 6,76|6 C-OH 72,8 6,736 C-OH 72,8 6,72|6 C-OH 72,8 6,736 C-OH 72,8 6,74|6 C-OH 72,6 6,74|6 C-OH 72,8 6,75
7 CHa 40,8 1,35|7 CH: 40,9 1,35|7 CH2 40,9 1,36(7 CH2 40,8 1,35(7 CH2 40,8 1,35(7 CH2 40,8 1,35(7 CH2 40,8 1,36
8 CH 25,3 1,848 CH 25,3 1,84(8 CH 25,3 1,84(8 CH 25,3 1,84(8 CH 25,3 1,84(8 CH 25,3 1,84(8 CH 25,3 1,85
9 CH2 66,3(2,32 (2,21)[9 CH: 66,2(2,32 (2,21)|9 CH2 66,3/2,32 (2,21)[9 CH2 66,2|2,32(2,22)|9 CH2 66,32,32 (2,21)|9 CH2 66,2|2,32(2,22)|9 CH: 66,3 2,33(2,22)
10 CH 59,8 3,09(10 cH 59,7 3,10{10 CH 59,7 3,10{10 CH 59,7 3,10{10 CH 59,7 3,10{10 CH 59,7 3,10{10 CH 59,7 3,11
11 CH 85,7 4,23(11 CcH 85,9 4,22(11 cH 85,9 4,23(11 CH 85,9 4,23|11 CH 85,9 4,23|11 CH 85,9 423|111 CH 85,9 4,23
12¢C 85,9 -[12 ¢ 85,0 -[12 ¢ 85,8 -l12 ¢ 85,0 -[12 ¢ 85,0 -[12 ¢ 85,0 -l12 ¢ 85,0 -
13 CH 75,5 4,78|13 CH 75,5 4,78|13 CH 75,5 4,79|13 CH 75,5 4,78|13 CH 75,5 4,78|13 CH 75,5 4,79(13 CH 75,5 4,79
14 CH2 21,4|1,73 (1,58)| 14 CH2 21,4|1,72 (1,58)|14 CH2 21,4|1,72 (1,58)|14 CH2 21,41,71 (1,58)|14 CH2 21,41,72 (1,58)|14 CH2 21,4]1,72 (1,58)|14 CH2 21,4]1,73(1,59)
15 CHs 10,2 0,84(15 CHs 10,1 0,84(15 CHs 10,1 0,84(15 CHs 10,2 0,84|15 CHs 10,2 0,84|15 CHs 10,1 0,84|15 CHs 10,2 0,84
16 CHs 14,6 1,13|16 CHs 14,6 1,13|16 CHs 14,6 1,13|16 CHs 14,7 1,13|16 CHs 14,7 1,13|16 CHs3 14,6 1,13|16 CHs 14,6 1,14
17 CHs 9,1 0,82|17 CHs 9,0 0,83|17 CHs 9,0 0,83|17 CHs 9,0 0,83|17 CHs 9,0 0,83|17 CHs 9,0 0,83|17 CHs 9,0 0,83
18 CHs 26,9 1,14|18 CHs 26,9 1,14|18 CHs 26,9 1,14|18 CHs3 26,9 1,14|18 CHs3 26,9 1,15|18 CHs3 26,9 1,15|18 CHs 26,9 1,14
19 CHs 22,1 0,84|19 CHs 22,0 0,85|19 CHs 22,0 0,85|19 CHs 22,1 0,84|19 CHs 22,1 0,85|19 CHs 22,0 0,85|19 CHs 22,0 0,85
20 N-CHs 34,1 2,08(20 N-CHs 34,1 2,08(20 N-CHs 34,1 2,08|20 N-CHs 34,1 2,08|20 N-CHs 34,1 2,08|20 N-CHs 34,1 2,08|20 N-CHs 34,1 2,08
21 CHs 51 0,95/|21 CHs 5,1 0,95|21 CHs 5,1 0,95|21 CHs 51 0,95|21 CHs 51 0,95|21 CHs 5,1 0,95|21 CHs 5,1 0,95
22 CHs 13,3 1,44|22 CHs 13,3 1,44|22 CHs 13,3 1,44(22 CHs 13,3 1,44(22 CHs 13,3 1,44(22 CHs 13,3 1,44(22 CHs 13,3 1,44
23C 152,7 - 23C 152,7 - 23C 152,6 - 23C 152,7 - 23C 152,7 - 23C 152,7 - 23C 152,7 -

Desosamine Desosamine Desosamine Desosamine Desosamine Desosamine Desosamine

1'CH 99,6 4,54|1' CH 99,7 4,55|1' CH 99,6 4,54|1' CH 99,7 4,54|1' CH 99,7 4,54|1' CH 99,7 4,55|1' CH 99,5 4,54
2'CH 71,2 4,56|2' CH 71,2 4,56/2' CH 71,3 4,54/|2' CH 71,3 4,55|2' CH 71,3 4,54|2' CH 71,4 4,55(2' CH 71,0 4,59
3'CH 62,6 2,61(3'cH 62,7 2,66(3' CH 62,7 2,64(3' CH 62,7 2,63|3' CH 62,7 2,65(3' CH 62,7 2,63|3' CH 62,7 2,66
4' CH2 29,9/ 1,86(1,20)|4' CH2 30,0/ 1,85(1,20)[4' CH2 30,0(1,84(1,19)|4' CH2 30,0(1,83(1,18)|4' CH2 30,0(1,84(1,18)|4' CH2 30,1{1,83(1,18)[4' CH2 29,9(1,87(1,26)
5' CH 67,2 3,64(5' cH 67,3 3,65[5' CH 67,3 3,64(5' CH 67,3 3,64|5' CH 67,2 3,64|5' CH 67,3 3,64(5' CH 67,2 3,64
6' CHs 21,0 1,12|6' CHs 21,0 1,12|6' CHs 20,9 1,11(6' CHs 21,0 1,11(6' CHs 20,9 1,11(6' CHs 21,0 1,11(6' CHs 20,9 1,13
7'C=0 170,9 - 7'C=0 170,6 - 7'C=0 170,4 - 7'C=0 170,3 - 7'C=0 170,4 - 7'C=0 170,7 - 7'C=0 170,7 -

7' CHs 21,2 1,96|7' CHs 21,1 1,95|7' CHs 21,1 1,95(7' CHs 21,1 1,94(7' CHs 21,1 1,95(7' CHs 21,1 1,95(7' CHs 21,2 1,97
8' N(CHs)2 40,4 2,19(8" N(CHs)2 40,3 2,20|8" N(CHs)2 40,4 2,19|8" N(CHs)2 40,4 2,18|8' N(CHs)2 40,4 2,19|8' N(CHs)2 40,4 2,18|8' N(CHs)2 40,2 2,26
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Table S1 (continuation). Assignment of signals of 'H and 3C NMR spectra for AZT-CLM hybrids 4a-g.

Compound 4a Compound 4b Compound 4c Compound 4d Compound 4e Compound 4f Compound 4g
position |6C |5H (6H') [position |6C |6H (6H') [position |6C |6H (6H') [position |6C |6H (8H') |position |6C |6H (6H') [position |5C |6H (6H') [position |6C |6H (8H")
Cladinose Cladinose Cladinose Cladinose Cladinose Cladinose Cladinose
1" CH 94,4 4,88(1" cH 94,4 4,89[1" cH 94,4 4,89[1" cH 94,4 4,88(1" CH 94,5 4,88(1" CH 94,4 4,89(1" cH 94,4 4,90
2" CH2 34,5(2,32 (1,68)[2" CH2 34,5(2,32 (1,68)[2" CH2 34,6/2,32 (1,68)[2" CH2 34,5/2,32 (1,68)[2" CH2 34,52,32 (1,68)[2" CH2 34,5(2,32 (1,68)[2" CH2 34,52,32 (1,69)
3"C 72,8 - 3"C 72,7 - 3"C 72,7 - 3"C 72,7 - 3"C 72,7 - 3"C 72,7 - 3"C 72,7 -
4" CH 77,9 4,40(4" cH 77,8 4,40(4" cH 77,7 4,40(4" cH 77,7 4,40(4" CH 77,6 4,40(4" cH 77,8 4,41(4" cH 77,9 4,41
5" CH 62,8 4,23|5" CH 62,8 4,25|5" CH 62,8 4,25|5" CH 62,8 4,23|5" CH 62,9 4,23|5" CH 62,7 4,25(5" cH 62,7 4,25
6" CHs 17,9 1,04|6" CHs 17,8 1,04|6" CHs 17,8 1,04|6" CHs 17,8 1,04|6" CHs 17,8 1,04|6" CHs 17,8 1,05/6" CHs 17,8 1,05
7" CHs 20,4 1,06|7" CHs 20,4 1,05|7" CHs 20,4 1,05|7" CHs 20,4 1,05|7" CHs 20,4 1,05|7" CHs 20,4 1,05|7" CHs 20,4 1,05
8" OCHs 48,8 3,25(8" OCHs 48,8 3,25(8" OCHs 48,8 3,25(8" OCHs 48,8 3,24|8" OCHs 48,8 3,24|8" OCHs 48,8 3,25(8" OCHs 48,8 3,25
Spacer Spacer Spacer Spacer Spacer Spacer Spacer
1C=0 156,3 - 1¢=0 156,3 - 1¢=0 156,2 - 1C=0 156,2 - 1C=0 156,2 - 1C=0 156,3 - 1C=0 156,3 -
2 C=ONH - 7,91|2 C=ONH - 7,86/2 C=ONH . 6,952 C=ONH - 6,96|2 C=ONH - 7,842 C=ONH . 6,97|2 C=ONH - 6,96(7,08)
3 CH: 38,7 3,11|3 CH2 38,0/ 3,05(2,99)(3 CH2 39,9 3,03(2,96)(3 CH2 40,1] 3,04(2,94)(3 CH2 40,1] 3,04(2,93)(3 CH2 40,1|3,16(2,99)|3 CH2* [38,4/39,0( 3,14/3,21
4 CH: 38,7 3,10(4 CH2 29,6 1,524 CH: 26,9 1,384 CH: 29,1 1,394 CH: 29,4 1,384 CH: 69,0 3,40|4CH2*  (45,3/47,3| 3,40/3,41
5 CHz 36,1 3,05(5 CH2 26,3 1,37|5 CH: 28,9 1,23|5 CH: 26,4 1,22|5 CH: 69,4 3,48|1'CH2* [49,8/48,3| 3,36/3,33
6 CH2 38,2 3,02(6 CH2 28,7 1,37|6 CH: 28,4 1,22|6 CH: 69,4 3,48|2' CH2* [58,8/58,6| 3,54/3,46
7 CH2 38,5 2,99(7 CH2 26,0 1,22|7 CH: 69,0 3,38[5 c=0 170,7/ -
8 CH: 29,0 1,35(8 CHz 38,5 3,18 171,2
9 CH2 38,5 3,01 6 CH2 29,0 2,48
5 C=ONH - 6,936 C=ONH - 6,94|7 C=ONH - 7,85|8 C=ONH , 7,84|10 C=ONH| - 6,94|9 C=ONH - 7,96|7 CH2* 127,6/27,4| 2,63/2,61
6 C=0 170,9 - 7 C=0 170,9 - 8 C=0 170,4 - 9 C=0 170,3 - 11C=0 170,9 - 10 C=0 170,7 - 8C=0* 172,2/ -
7 CH2 28,9 2,47|8 CH2 29,0 2,48|9 CH2 29,0 2,49|10 CH2 29,0 2,47|12 CH: 29,0 2,48|11 CH: 29,7 2,36 172,3
8 CHz 29,7 2,34(9 CH2 29,7 2,35|10 CH2 29,7 2,34|11 CH2 29,7 2,34|13 CH: 29,7 2,35|12 CH: 28,9 2,48 *-denotes second signal
9 C=0 172,1 - 10 C=0 172,1 - 11 C=0 172,1 - 12 C=0 172,2 - 14 C=0 172,1 - 13 C=0 172,1 - due to dynamics
Chloramphenicol Chloramphenicol Chloramphenicol Chloramphenicol Chloramphenicol Chloramphenicol Chloramphenicol
1 CH: 63,0 4,21(4,09)|1 CH2 63,0(4,22(4,09)|1 CH2 62,9(4,21(4,09)|1 CH2 62,9| 4,21(4,09)|1 CH2 62,9 4,20(4,08)|1 CH2 62,9(4,21(4,09)|1 CH2 62,9 4,21(4,10)
2CH 53,5 4,22(2 CH 53,5 4,232 cH 53,5 4,23|2 CH 53,5 4,22|2 CH 53,5 4,22|2 CH 53,5 4,22|2 CH 53,5 4,23
3CH 69,5 5,02|3 CH 69,5 5,02(3 cH 69,5 5,02(3 cH 69,5 5,02(3 CH 69,5 5,02(3 cH 69,4 5,02(3 cH 69,4 5,04
4 C=ONH - 8,51(4 C=ONH - 8,51|4 C=ONH - 8,51|4 C=ONH - 8,52|4 C=ONH - 8,52(4 C=ONH - 8,54|4 C=ONH - 8,51
5C=0 163,6 - 5C=0 163,6 - 5C=0 163,6 - 5C=0 163,6 - 5C=0 163,6 - 5C=0 163,6 - 5C=0 163,6 -
6 CHCI2 66,3 6,436 CHCI2 66,3 6,43|6 CHCI2 66,2 6,44|6 CHCI2 66,3 6,43|6 CHCI2 66,3 6,43|6 CHCI2 66,2 6,44|6 CHCI2 66,3 6,44
7 OH - 6,22|7 OH - 6,21|7 OH - 6,21|7 OH - 6,22|7 OH - 6,74|7 OH - 6,23|7 OH - 6,21
8C 146,6 - 8C 146,7 - 8C 146,6 - 8C 146,6 - 8C 146,6 - 8C 146,6 - 8C 146,6 -
9 CH 127,4 7,64(9 CH 127,4 7,63|9 CH 127,4 7,64|9 CH 127,4 7,649 CH 127,5 7,649 CH 127,4 7,64|9 CH 127,5 7,64
10 CH 122,9 8,17|10 CH 122,9 8,17|10 CH 122,8 8,16/10 CH 122,8 8,16(10 CH 122,8 8,16(10 CH 122,8 8,17|10 CH 122,9 8,17
11C 150,2 - 11C 150,3 - 11C 150,2 - 11C 150,2 - 11C 150,2 - 11C 150,2 - 11¢C 150,2 -
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Table S2. Assignment of signals of 'H and '*C NMR spectra for AZT-MNZ hybrids 5a-g.

Compound 5a

Compound 5b

Compound 5c¢

Compound 5d

Compound 5e

Compound 5f

Compound 5g

position |6C |6H (6H') |position |6C |6H (6H') |position |6C |6H (6H') |position |6C |6H (6H') |position |6C |6H (6H') |position |6C |6H (6H') |position |6C |6H (6H')
Lactone Lactone Lactone Lactone Lactone Lactone Lactone
1C=0 177,1 - 1C=0 177,2 - 1C=0 177,2 - 1C=0 177,1 - 1C=0 177,1 - 1C=0 177,2 1C=0 177,2
2CH 44,1 2,79(2 cH 443 2,79(2 cH 44,1 2,78[2 cH 44,1 2,79(2 cH 44,1 2,78[2 cH 44,1 2,79(2 cH 44,1 2,78
3CH 77,0 4,18|3 CH 77,1 4,23|3 CH 77,0 4,18|3 CH 76,9 4,20|3 CH 76,9 4,21|3 CH 77,0 4,19|3 CH 77,0 4,20
4CH 40,6 1,91(4 CH 41 1,92(4 CH 40,7 1,90(4 CH 40,6 1,92|4 CH 40,6 1,93(4 CH 40,7 1,91(4 CH 40,6 1,92
5CH 82,5 3,43[5 CH 83 3,46(5 CH 82,5 3,43(5 CH 82,5 3,45[5 CH 82,4 3,46(5 CH 82,5 3,44(5 CH 82,4 3,45
6 C-OH 72,8 6,75|6 C-OH 73 6,59|6 C-OH 72,8 6,77|6 C-OH 72,7 6,79|6 C-OH 72,7 6,87|6 C-OH 72,8 6,79|6 C-OH 72,7 6,86
7 CH: 40,8 1,35|7 CH: 41 1,45|7 CH: 40,8 1,35|7 CH: 40,7 1,367 CH: 40,7 1,35|7 CH: 40,7 1,35|7 CH: 40,7 1,34
8 CH 25,3 1,84(8 CH 25,3 1,87|8 CH 25,3 1,848 CH 25,3 1,85[8 CH 25,3 1,84(8 CH 25,3 1,848 CH 25,3 1,84
9 CH: 66,3[2,32(2,21)|9 CH: 66,3[2,35(2,21)9 CH: 66,3(2,32(2,21)|9 CH: 66,3(2,32(2,22)|9 CH: 66,3[2,32(2,22)|9 CH: 66,3(2,33(2,22)|9 CH: 66,3[2,33(2,21)
10 CH 59,7 3,10{10 cH 59,7 3,10{10 cH 59,7 3,10{10 cH 59,7 3,11{10 CcH 59,7 3,11{10 CcH 59,7 3,11{10 cH 59,8 3,10
11 CH 85,9 423|111 CH 85,5 4,26|11 CH 85,9 422|111 CH 85,9 422|111 CH 85,9 4,22|11CH 85,9 4,23|11CH 85,9 4,21
12¢C 85 -[12¢ 85,2 -[12¢ 85 -[12¢ 85,0 -[12¢c 85,0 -[12¢ 85,0 -[12¢ 85,0 -
13 CH 75,5 4,78|13 CH 75,5 4,8|13 CH 75,5 4,78|13 CH 75,5 4,79|13 CH 75,6 4,79|13 CH 75,5 4,79|13 CH 75,6 4,79
14 CH2 21,4(1,72(1,58)|14 CH: 21,4(1,75(1,58)|14 CH: 21,4(1,72(1,58)|14 CH: 21,4(1,73(1,59)|14 CH: 21,4(1,73(1,60)|14 CH: 21,4(1,72(1,59)|14 CH: 21,4(1,72(1,58)
15 CHs 10,1 0,84(15 CHs 10,2 0,84(15 CHs 10,1 0,83(15 CHs 10,1 0,84(15 CHs 10,2 0,85|15 CHs 10,2 0,84|15 CHs 10,2 0,84
16 CHs 14,6 1,13|16 CHs 14,7 1,13|16 CHs 14,7 1,13|16 CHs 14,6 1,14|16 CHs 14,6 1,14|16 CHs 14,6 1,14|16 CHs 14,6 1,14
17 CHs 9,0 0,83|17 CHs 9,1 0,97|17 CHs 9,0 0,83|17 CHs 9,0 0,83|17 CHs 8,9 0,83|17 CHs 9,0 0,83|17 CHs 8,9 0,82
18 CHs 26,9 1,14]18 CHs 27,1 1,17|18 CHs 26,9 1,14|18 CHs 26,9 1,15|18 CHs 26,3 1,2|18 CHs 26,9 1,14|18 CHs 26,9 1,14
19 CHs 22,0 0,84(19 CHs 22,1 0,86(19 CHs 22,0 0,84(19 CHs 22,0 0,85(19 CHs 22,0 0,84|19 CHs 22,1 0,84|19 CHs 22,0 0,84
20 N-CHs 34,1 2,08|20 N-CHs 34,1 2,09|20 N-CHs 34,2 2,08|20 N-CHs 34,1 2,08|20 N-CHs 34,1 2,09/20 N-CHs 34,1 2,11|20 N-CHs 34,1 2,08
21 CHs 5,1 0,95(21 CHs 5,4 0,97(21 CHs 5,1 0,95(21 CHs 5,1 0,95(21 CHs 5,1 0,96|21 CHs 5,1 0,96|21 CHs 5,1 0,95
22 CHs 13,3 1,44|22 CHs 13,6 1,46|22 CHs 13,3 1,44|22 CHs 13,2 1,45|22 CHs 13,2 1,46|22 CHs 13,3 1,45|22 CHs 13,3 1,45
23C 152,6 - 23C 152,6 - 23C 152,7 - 23C 152,6 - 23C 152,7 - 23C 152,7 23C 152,7
Desosamine Desosamine Desosamine Desosamine Desosamine Desosamine Desosamine
1'CH 99,5 4,54|1' CH 101,8 4,38|1' CH 99,5 4,54|1' CH 99,2 4,55|1' CH 98,9 4,55|1' CH 99,5 4,55|1' CH 98,8 4,54
2'CH 71,2 4,56(2' CH 69,2 3,23|2' CH 70,8 4,6(2'CH n.o. n.o. 2'CH n.o. n.o. 2'CH n.o. n.o. 2'CH n.o. n.o.
3'CH 63 2,66(3'CH not fourlnot found |3' CH 62,8 2,82|3'CH n.o. n.o. 3'CH n.o. n.o. 3'CH n.o. 2,67|3'CH n.o. n.o.
4' CH2 30,0(1,85(1,20)[4' CH2 29,7(1,91(1,34)[4' CH2 29,9(1,88(1,28)[4' CH2 n.o. n.o.[4' CH2 n.o. n.o.[4' CH2 n.o. 1,87(1,25)[4' CH2 n.o. n.o.
5'CH 67,1 3,65(5' CH 66,8 3,63|5' CH 67,2 3,65(5' CH 67 3,68(5' CH 66,8 3,71|5' cH 67,1 3,67|5' CH 66,9 3,67
6' CHs 20,9 1,13|6' CHs 21,0 1,14|6' CHs 20,9 1,13|6' CHs 20,8 1,16|6' CHs 20,7 1,19(6' CHs 20,9 1,14|6' CHs 20,8 1,16
7'Cc=0 170,6 - 7'Cc=0 170,5 - 7'Cc=0 170,1 - 7'C=0 170,1 - 7'C=0 170,1 - 7'C=0 170,5 7'C=0 170,5
7' CHs 21,1 1,97|7' CHs not four|not found [7' CHs 21,2 1,98|7' CHs 21,2 2(7' CHs 21,3 2,05(7' CHs 21,2 1,99|7' CHs 21,4 2,08
8' N(CHs)2 40,2 2,22(8' N(CHz)2 40,4 2,54(8' N(CHz)2 40,4 2,54(8' N(CHz)2 40,4 2,54(8' N(CHz)2 40,4 2,54(8' N(CHz)2 40,4 2,54(8' N(CHz)2 40,4 2,54
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Table S2 (continuation). Assignment of signals of 'H and '3C NMR spectra for AZT-MNZ hybrids 5a-g.

Compound 5a

Compound 5b

Compound 5¢

Compound 5d

Compound 5e

Compound 5f

Compound 5g

position |6C |6H (6H') |position |6C |6H (6H') |position |5c |5|-| (6H') |position |5c |6H (6H') |position |6C |6H (8H') [position |6C |6H (6H') |position |5c |6H (8H")
Cladinose Cladinose Cladinose Cladinose Cladinose Cladinose Cladinose
1" CH 94,4 4,89[1" CH 94,5 4,91|1" CH 94,4 4,89|1" CH 94,4 4,9|1" CH 94,4 4,91|1" CH 94,4 4,89|1" CH 94,4 4,90
2" CH: 34,5(2,32(1,69)[2" CH2 34,5(2,31(1,67)[2" CH2 34,5(2,32(1,68)[2" CH2 34,5(2,33(1,69)|2" CH2 34,5(2,32(1,70)|2" CH2 34,5(2,32(1,68)[2" CH2 34,5(2,32(1,70)
3"C 72,7 - 3"C 72,7 - 3"C 72,7 - 3"C 72,7 - 3"C 72,7 - 3"C 72,7 - 3"C 72,7 -
4" CH 77,9 4,40[4" CH 77,8 4,39(4" CH 77,7 4,40/4" CH 77,6 4,41|4" CH 77,6 4,41(4" CH 77,7 4,40|4" CH 77,9 4,41
5" CH 62,7 4,22|5" CH 62,7 4,24|5" CH 62,8 4,22|5" CH 62,8 4,22|5" CH 62,8 4,2|5" CH 62,8 4,22|5" CH 62,8 4,21
6" CHs 17,8 1,04|6" CHs 17,8 1,04|6" CHs 17,8 1,04(6" CHs 17,8 1,05(6" CHs 17,9 1,06|6" CHs 17,8 1,04|6" CHs 17,8 1,04
7" CHs 20,4 1,06|7" CHs 20,4 1,04|7" CHs 20,4 1,05(7" CHs 20,4 1,07|7" CHs 20,3 1,07|7" CHs 20,4 1,05|7" CHs 20,4 1,05
8" OCHs 48,8 3,26/8" OCHs 48,9 3,22|8" OCHs 48,8 3,25|8" OCHs 48,9 3,26/8" OCHs 49 3,27|8" OCHs 48,8 3,25|8" OCHs 49 3,26
Spacer Spacer Spacer Spacer Spacer Spacer Spacer
1C=0 156,3 - 1C=0 156,1 - 1C=0 156,2 - 1C=0 156,2 - 1C=0 156,2 - 1C=0 156,3 - 1C=0 156,2 -
2 C=ONH - 6,9/2 C=ONH - 6,84|2 C=ONH - 6,93|2 C=ONH - 6,87|2 C=ONH - 6,83|2 C=ONH - 6,89/2 C=ONH - 6,86
3 CH2 38,6/3,11(3,06) |3 CH2 37,9]3,03(2,97)|3 CH2 40,0( 3,03(2,96)|3 CH2 40,1| 3,05(2,96)|3 CH2 40,1| 3,06(2,96)|3 CH2 40,2 3,173 cH2 45,4| 3,35(3,27)
4 CH2 40,1 3,05|4 CH2 29,6 1,49(4 CH2 26,9 1,38(4 CH2 29,1 1,4(4 cH2 29,4 1,4|4 CH2 69,1 3,41|4 CH2 38,7]3,19(3,12)
5 CH2 35,9 3,02|5 CH2 26,3 1,35(5 CH2 23,4 1,225 cH2 26,3 1,21|5 CH2 69,1 3,37|1' CH2 47,2|3,37(3,28)
6 CH2 38,2 2,99|6 CH2 28,7 1,36(6 CH2 28,3 1,23|6 CH2 69,5 3,49/2' CH2 58,7|3,51(3,43)
7 CH2 38,4 2,97|7 cH2 26,0 1,23|7 cH2 69,5 3,49
8 CH2 29,0 1,34(8 CH2 38,5 3,16
9 CH2 38,4 2,98
5 C=ONH - 7,87|6 C=ONH - 7,86|7 C=ONH - 7,82|8 C=ONH - 7,79/10 C=ONH - 7,8|9 C=ONH - 7,92
6 C=0 170,6 - 7 C=0 170,5 - 8 C=0 170,1 - 9 C=0 170,1 - 11 C=0 170,1 - 10 C=0 170,5 - 5C=0 171 -
7 CH2 28,7 2,43|8 CH2 28,7 2,439 CH2 2,42]10 CH2 28,7 2,42|12 CH2 28,8 2,42|11 CH2 28,7 2,41|6 CH2 27,2 2,52
8 CH2 29,5 2,27|9 CH2 29,6 2,28|10 CH2 29,5 2,26|11 CH2 29,5 2,27|13 CH2 29,5 2,27|12 CH2 29,5 2,29(7 cH2 27,4 2,56
9 C=0 171,9 - 10 C=0 172 - 11 C=0 172 - 12 C=0 172 - 14 C=0 172 - 13 C=0 172 - 8 C=0 172,1 -
Metronidazole Metronidazole Metronidazole Metronidazole Metronidazole Metronidazole Metronidazole
1 CH2 62,2 4,351 CH2 62,2 4,351 CH2 62,2 4,35|1 CH2 62,1 4,35|1 CH2 62,2 4,34|1 CH2 62,4 4,35(1 CH2 62,1 4,35
2 CH2 44,7 4,562 CH2 44,7 4,552 CH2 44,7 4,552 CH2 44,7 4,56|2 CH2 44,7 4,562 CH2 44,7 4,56|2 CH2 44,7 4,56
3C 151,6(- 3C 151,5(- 3cC 151,5]- 3C 151,5]- 3C 151,5]- 3C 151,6|- 3C 151,5(-
4 CH 133 8,034 CH 133 8,044 CH 133 8,034 CH 133 8,03|4 CH 133 8,034 CH 133 8,034 CH 133 8,04
5C 138,4 - 5C 138,4 - 5C 138,4 - 5C 138,4 - 5C 138,5 - 5C 138,5 - 5C 138,5 -
6 CH3 13,8 2,456 CH3 13,8 2,456 CH3 13,9 2,45|6 CH3 13,8 2,46|6 CH3 13,9 2,45|6 CH3 13,9 2,45|6 CH3 13,9 2,46
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Figure S2. Competition-binding assay. The competition-binding assay was applied to test the displacement of fluorescently labeled
BODIPY-ERY from the E. coli 70S ribosomes in the presence of increasing concentrations of AZT-CLM (4a-g) and AZT-MNZ (5a-g)

derivatives measured by fluorescence anisotropy. AZT and compound 6 were used as controls. The resulting values for apparent

dissociation constants (Kp) and 95% confidence intervals are shown on each plot. All reactions were repeated at least two times. Error

bars represent standard deviation.
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Figure S3. Correlation analysis of affinity for the 70S E. coli ribosome (shown as the natural
logarithm of the apparent dissociation constant) and translation inhibitory activity (shown as the
relative residual level of firefly luciferase activity) of azithromycin derivatives. The trend line is
shown as a dash. Error bars represent 95% confidence intervals. Spearman correlation coefficient (r)

is presented on the plot, p-value = 0.0001.
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Copies of HRMS and NMR spectra

Compound Spectrum List Report

Analysis Info Acquisition Date  22.05.2019 10:25:52
Analysis Name D:\Data\Tevjashova\LCTA-3003_MeOH_pos_tune_wide.d

Method tune_wide.m Operator Korolev

Sample Name Instrument / Ser# micrOTOF-Q Il 10225
Comment

Acquisitic;h ParametérA '

Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Active Set Capillary 4500V Set Dry Heater 180 °C
Scan Begin 50 m/z Set End Plate Offset -500 VvV Set Dry Gas 4.0 /min
Scan End 3000 m/z Set Collision Cell RF  550.0 Vpp Set Divert Valve Source
Intens. |
x106]
1.4
129
7. I
o I e TR . SN
] Tt U R T S RTT S, Sttt i
0.02 0.04 0.06 0.08 0.10 0.12 © 0.4 Time [min)
# RT[min] Area Int Type Intens. S/N  Chromatogram Max. m/z
n.a. 0.1 n.a. Average spectrum na. n.a. na. 1307.5711

+MS, 0.0-0.1min #(2-6)

Intens._ +MS, 0.0-0.1min #(2-6)| Intens. | +MS, 0.0-0.1min, Deconvoluted

x105 x104
0.8- 1
| .
0.6+ 1307.5711 1
0.4 4
] 2 1+(C)
oclll | Al A B IO W S L] ikl
500 1000 1500 2000 2500 m/z 400 600 800 1000 1200 m/z
# miz Res. SIN 1 1% # miz Res. SIN 1 1%
1 369.3853 13732 579.4 10685 202 1 369.3850 10684 266
2 654.2891 20505 260.3 12231 23.2 2 1128.6206 12280 305
3 6547906 21878 167.0 7854 14.9 3 1265.5513 5703 14.2
4 6552889 17758 189.2 8903 16.9 4 1308.5645 40213  100.0
5 11286183 22048 204.7 10243 19.4 5 1331.5494 9109 227
6 1307.5711 24517 8134 52781 100.0
7 1308.5680 23250 498.0 32359 61.3
8 1309.5684 21614 606.3 39448 74.7
9 1310.5680 26069 400.9 26118 49.5
10 1311.5656 17923 110.0 7189 136
Bruker Compass DataAnalysis 4.0 ~ printed:  22.05.2019 10:51:51 ~ Pagelof1

Figure S4. HRMS-ESI of 4a.
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Analysis Info

Compound Spectrum List Report

Acquisifion Date  18.06.2018 10:04:25

Analysis Name  D:\Data\Tevjashova\LCTA-3002_CHCI3+MeOH__pos_tune_wide.d
Method tune_wide.m

Sample Name
Comment

Acquisitiah Parameter

Operator Korolev
Instrument / Ser# micrOTOF-Q Il 10225

Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Active Set Capillary 4500 V Set Dry Heater 180 °C
Scan Begin 50 m/z Set End Plate Offset  -500V Set Dry Gas 4.0 lI/'min
Scan End 3000 m/iz Set Collision Cell RF 550.0 Vpp Set Divert Valve Source
Intens. |
x106
5.0
4.5
el g " M. 0 s 4 T e
2 e L
4‘2_ ....................................................................................
0.02 0.04 0.06 0.08 010 0.12 014 Time [min]
# RT[min] Area Int. Type Intens.  SIN Chromatogram Max. miz
na. 0.1 n.a.  Average spectrum n.a. n.a. na. 1321.5916
+MS, 0.0-0.1min #(2-8)
Intens. +MS, 0.0-0.1min #(2-8)|  Intens. ] +MS, 0.0-0.1min, Deconvoluted
x10%4 %105
257 ]
203 4 1+(A)
™ 1321.5916 1 1323.5883
1.59 1+ (B) 2]
] 661.2996 ] 1+ (B)
103 '1 ] 661.2974
e I |
ot il b b el samie il b o
500 1000 1500 2000 2500 miz 300 750 1000 1250 1500 1750 2000 miz
# mfz  Res. S/N 1 1% # m/z Res. S/N I 1%
1 375.2039 19257 1346.9 79403 463 1 308.1972 31065 1341
2 661.2996 23884 588.9 111860 65.2 2 3752039 79402 3358
3 661.8006 18306 3344 63671 371 3 661.2974 111859 472
4 B662.3000 21528 5115 97501 568 4__1323.5893 236973 1000 __.
5 1120.0850 21570 327.5 64650 37.7 5 13455717 38273 162
6 1120.5860 23936 448.3 88481 515 6 2238.1566 132787 560
7 1321.5916 28582 1108.5 171644 100.0
8 13225936 25474 6833 107232 625
9 13235910 25794 9033 139474 813
10 13245920 22392 4099 63261 36.9
Bruker Compass DalaAnalysis 4.0 printed:  18.06.2018 10:14:34 ~ Pagelof1

Figure S5. HRMS-ESI of 4b.
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Analysis Info

- Compound Spectrum List Report

Acquisition Date  15.05.2019 10:00:40

Analysis Name D:\Data\Tev}ashova\BEN-?~05—201Q_MeOH_pos_tune_wide.d

Method tune_wide.m
Sample Name
Comment

Operator Korolev
Instrument / Sert micrOTOF-Q I 10225

Acquisition Param'éter

Set Nebulizer 0.4 Bar

Source Type ESI lon Polarity Positive
Focus Active Set Capillary 4500V Set Dry Heater 180 °C
Scan Begin 50 miz Set End Plate Offset -500 V Set Dry Gas 4.0 i/min
Scan End 3000 miz Set Collision Cell RF 550.0 Vpp Set Divert Valve Source
Intens. & e : '
&7
x10 1
o
i
5_3' _________________________
1—7‘"—~-— — T —— . ey A e e o A Eet
0.05 0.10 015 0.20 0.25 0.30 0.35 Time [ntin]
__¥__RT[min] _ Area _Int. Type Intens.  S/N___Chromatogram _ Max. m/z
n.a. 0.2 na. Average spectrum n.a. n.a. n.a. 679.3016
+MS, 0.0-0.3min #(2-18)
e +MS, 0.0-0.3min #{2-18}|  Intens, | o +I15. 0.0-0.3min, Deconvoluted|
%1084 %109
0.8+ )
J &
wk] 679.3016
0.4+ ‘ 4
: |
0.2+ } 1357 E870 2=
0.0'rr|1"|..|||||'|l|‘||||;||r|rr'|'t|||| DLT‘T"F||||||r! L8 . s o e e B e e et i ot
500 1000 1500 2000 2500 miz 700 800 900 1000 1100 1200 1300m¢z
___miz Res. SN 1 1% #  miz Res, SIN 1 1%
668.3094 25849 1021.7 180191 353 1 666.3061 57556 13.8
679.3016 28842 27422 510797 1000 2 668.3063 180191 431
679.8030 27038 1800.8 336296 658 3 1337.6033 146185 35.0
680.3020 24608 21903 409997 80.3 4 1338.6048 75841 182
222046 435 5 1358.5902 417650 100.0

681.2080 21965 663.5
1335.6051 28252 1592.1
13376051 30744 15456
1357.5870 31196 17207

#
1
2
3
4
5 6808006 22528 11831
6
7
8
9
0 1359.5899 270890 1386.2

Bruker Compass DataAnalysis 4.0

Figure S6. HRMS-ESI of 4c.
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Compound Spectrum List Report

Analysis Info
Analysis Name

Method tune_wide.m
Sample Name polyene-BSG(K6)
Comment

Acquisition Parameter

Acquisition Date  11.10.2018 13:44:36

D:\Data\Tevjashovai11-10-2018_AcCN+MeOH _pos_tune_wide.d

Korolev
micrOTOF-Q Il 10225

Operator
Instrument / Ser#

Source Type ESI lon Polarily Positive Set Nebulizer 1.0 Bar
Focus Active Set Capillary 4500 vV Set Dry Heater 180 °C
Scan Begin 50 miz Set End Plate Offset  -500V Set Dry Gas 4.0 Vmin
Scan End 3000 m/z Set Collision Cell RF 550.0 Vpp Set Divert Valve Source
Intens.
x109]
257
R U R o S e e L
N 5
0.05 010 015 0.20 0.25 0.35 Tirlne [n
# RT[min] Area Int. Type Intens. S/N  Chromatogram Max. m/z
n.a. 0.2 na. Average spectrum n.a. na. na. 1349.6339
+MS, 0.1-0.3min #{4-19)
II‘IIF.‘HSE +M8, 0.1-0.3min #(4-19)|  Intens. +MS, 0.1-0.3min, Decanvoluts
x10%] x105
54 4
4; 3]
13456339 b
3 .
3 27
24 ]
] 2+ (B : 1+ (B)
13 6853075 1 1371,6048
U:uuulrj1--|;r|r|||-|||||||||||| G--|l|i|||||r--r-|x|||||lrlr*lul1‘1'~"‘~—'1—r
500 1000 1500 2000 25 miz 1350 1355 1360 1365 1370 1375 m
¥ mfz  Res. SIN | % # miz Res. I | %
1 537.3189 16511 8423 21545 7.0 = 296 26867 00.0
2 B6B6.3075 23564 1428.7 60654 19.8 2 1371.6048 60654 22.7
3 686.8094 20597 1030.2 43799 143
4 B87.3095 19447 12122 51603 169
5 687.8098 17975 5776 24631 8.0
6 1349.6339 33986 4099.8 306153 100.0
7 1350.6325 289105 25225 187674 61.3
8 1351.6335 31235 34551 256079 836
9 1352.6323 25553 1708.8 126189 412
10 1353.6260 22809 818.5 60278 19.7
Bruker Compass DataAnalysis 4.0 ~ prinled:  11.10.2018 13:51:48 Page 1ol 1

Figure S7. HRMS-ESI of 4d.

S15



___Compound Spectrum List Report

Analysis Info Acquisition Date  15.05.2019 10:04:30
Analysis Name  D:\Data\Tevjashova\BEN-13-05-2019_MeOH_pos_tune_wide.d

Method tune_wide.m Operator Korolev
Sample Name _ Instrument / Se# micrOTOF-Q Il 10225
Comment

Acquisition Param eter""

Source Type ESI lon Polarity Pasitive Set Nebulizer 0.4 Bar
Focus . Active Set Capillary 4500 vV Set Dry Heater 180°C
Scan Begin 50 miz Set End Plate Offset -500 vV Set Dry Gas 4.0 ll'min
Scan End 3000 mfz Set Collision Cell RF 550.0 Vpp Set Divert Valve Source
Intens.
x108
35
3.07 T
] [ S e
2.5- [ e
by 1 T T T T T T T T T T T T T g T T -T -----
0.02 0.04 0,66 0.08 0.10 0.12 0.14 0.18 0.118 0.T2D Time [min]
# RT [min]  Area  Int. Type Intens. SIN Chromatogram Max. m/z
n.a. 0.2 n.a.  Average spectrum n.a. n.a. n.a. 701.3227

+MS, 0.1-0.2min #(4-14)

Intens.d +MS, 0.1-0.2min #{4-14)|  Intens.] +MS. 0.1-0.2min, Deconvoluted

x10°] x105;
43 ]
] 4
33 2+ {A) ]
3 701.3227 3]
23 2
1 : - 1 ]
1 13776511 ]
0] h e e r— = I el
500 1000 1500 2000 2500 miz 700 800 900 1000 1100 1200 1300 mvz
# miz Res. S/N | 1 % # miz Res., S/N 5___”%__"1’9
1 £89.3303 19182 332.0 47894 18.3 1 689.3273 47893 15.8
2 B90.3206 18985 313.9 45486 17.4 2 1379.8452 46057 152
3 700.3219 19858 14214 214944 820 3 1400.6320 302574 1000
4 TO0.8227 22597 12212 185066 706
5 701.3227 28128 17253 261991 1000
6 701.8222 19967 7424 113009 431
7 T02.3196 21789 4418 67422 257
8 1377.6511 23434 9134 54848 2009
9 1379.6456 24109 7728 46057 17.6
10 1399.6289 24335 7345 42011 16.0
Bruker Compass DataAnalysis 40 printed:  15.05.2019 10:14:39 T Pagetof1

Figure S8. HRMS-ESI of 4e.
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Analysis Info
Analysis Name
Method
Sample Name
Comment

Aﬂcqui;itiﬂon Paramete}_

~ Compound Spectrum List Report

Acquisition Dale

D:\Data\Tevjashoval25-09-2018_fr_2 AcCN+MeOH_pos_tune_wide.d
tune_wide.m

Operator

09.10.2018 11:07:00

Koroley

Instrument / Ser# micrOTOF-Q Il 10225

Source Type ESi lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Active Set Capillary 4500 Set Dry Heater 180 °C
Scan Begin 50 miz Set End Plate Offset 500V Set Dry Gas 4.0 lf'min
Scan End 3000 m/z Set Collision Cell R 550.0 Vpp Set Divert Valve Source
Intens.
x106
36
344
gl T
30 e
" 004 | oD | 008 010 012 | 014 | 016 0.18 020 Time [min]
# RT[min] Area Int.Type Intens S/N  Chromatagram Max. mfz
n.a, 0.1 n.a.  Average spectrum ng na  na. 1395.6237
+MS5, 0.0-0.1min #(2-6)
Intens. ] +MS, 0.0-0.1min #{2-6)]  Intens. +M3, 0.0-0.1min, Deconvoluted
x10 X103
o 6_
4 1395.6237 |
4«
%! 1+ (B) 2 1+ (B)
] 698.3167 | 698.3142
0'-|.._;‘\..|r'—-—|—-|[—r-|||---ul---ll T 'L_ T T T
500 1000 1500 2000 2500 miz 600 800 1000 1200 miz
# m/z  Res. SIN I | % # mfz Res. SN | 1%
1 537.3205 16721 18306 85570 236 1 537.3206 B5570 256
2 69B.3167 20738 10374 93482 258 2 698.3142 93482 280
3 698B180 21155 787.4 69269 191 3 1396.6192 333981 1000 5’5(_
4 "B99.3164 21283 938.0 84782 234 ot
5 £699.8160 18576 4646 42072 116
6 13958237 30703 30761 361931 100.0
7 1396.6241 31085 22554 264714 7341
8 13097.6232 35139 30793 360484 99.6
9 1398.6215 31392 17642 206033 569
10 1399.6183 27477 866.3 100927 279
Bruker Compass Datafnalysis 40 prnled:  09.10.2018 11:11:20 “Pagetof1

Figure S9. HRMS-ESI of 4f.
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Compound Spectrum List Report

Analysis Info Acquisition Date  22.05.2019 10:38:27
Analysis Name  D:\Data\Tevjashova\BEN-22-04-201 9-1l_MeCH_pos_tune_wide.d

Method tune_wide.m Operator Korolev
Sample Name Instrument / Ser# micrOTOF-Q Il 10225
Comment

Acquisition Pérameter

Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Capillary 4500 V Set Dry Heater 180 °C
Scan Begin 50 mfz Set End Plate Offset -500 v Set Dry Gas 4.0 ¥min
Scan End 3000 m/z Set Collision Cell RF  550.0 Vpp Set Divert Valve Source
Intens.
%1083
1.2;
RE
103 "
0.03 i
o_s-; ______________________________________________________________________________________________________________
YR 010 0i5 0.20 025 " 030 035 | 040  Time[min]
# RT [min] Area Int. Type Intens, S/N Chromatogram Max. m/z
na. 0.1 n.a. Average spectrum n.a. na. na. 375.2071

+M3, 0.0-0.1min #{2-8)

Intens. . +MS, 0.0-0.1min #(2-8)| Intens.’] +MS, 0.0-0.1min, Deconvoluted
%105 %1057
0.8 0.8
2 1+(A) q
064 375.20M 0.6
0.4 1351.5975 0.4
] 1+ (D) i 1+ (D)
0.27 663.3136 %2 663.3102
00—t e R col— .l‘. S ——
500 1000 1500 2000 2500 miz 400 600 800 1000 1200 miz
# miz  Res, SIN 1 1 % # miz Res. SIN | 1%
1 3752071 0767 55375 579897 1000 1 375.2069 57997 100.0
2 6633136 13171 5915 12371 213 2 663.3102 12371 213
3 6643133 13127 5164 10834 187 3 674.2993 7160 123
4 13256184 15171 4723 23408 404 4 1326.6142 24060 415
5 1326.6226 16240 320.0 15924 27.5 5 1352.5049 22739 39.2
6 1327.6145 15926 4456 22115 381 6 1374.5745 9698 16.7
7 13515975 14978 739.3 34252 501
8 13525997 14995 4316 19952 344
9 13535009 14824 6490 29895 515
10 1354.5969 15845 3343 15368 26.5
Bruker Compass DataAnalysis 40~ printed:  22.05.201910:55:02 Page1of1

Figure S10. HRMS-ESI of 4g.
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Compound Spectrum List Report

Analysis Info Acquisition Date  23.11.2018 12:24:50
Analysis Name  D:\Data\Tevjashova\BEN-23-1 1-2018_MeCH_pos_tune_wide.d

Method tune_wide.m Operator Korolev

Sample Name Instrument / Ser¥# micrOTOF-Q Il 10225
Comment

Acquisition Paramefer

Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Capillary 4500 V Set Dry Heater 180 °C
Scan Begin 50 miz Set End Plate Offset  -500 V Set Dry Gas 4.0 imin
Scan End 3000 m/z Set Collision CellRF 550.0 Vpp Set Divert Valve Source
Intens.
%10
45
407 ..
35 T e
30 ......................................................
o obe o oes | oic | o1z | o1 0l 018  Time [min]
# RT[min] Area Int Type Intens. SIN  Chromatogram  Max. miz
n.a. 0.1 n.a. Average spectrum n.a. na. na. 578.8179

+MS, 0.1-0.2min #{3-9)

Intens. ] +MS, 0.1-0.2min #{3-8}| Intens.] +MS, 0.1-0.2min, Deconvoluted

x1043 x1043
4] 53
: 2+ (A) E
37 578.8179 ]
2| 35
2 2_5
3 1+ (A) ]
19 1156.6227 13
OEJ S S m s s l- s T T T T T T T T T T 11 04 T T T T T T T T
500 1000 1500 2000 2500 mjz 400 600 300 1000 miz
# miz Res. SIN | 1% # miz Res. SIN 1 | %

1 3603851 10704 B8S554 7184 262 1 369.3846 7184 202
2 4132662 12077 1983 2284 83 2 11566277 35481 100.0
3 578.8179 11976 14063 27451 100.0
4 5793199 12204 8922 17414 634
5 579.8218 12753 3172 6198 226
6 5803228 12138 91.9 1805 66
7 B87.0665 12401 127.2 2240 8.2
8 687.4007 11919 1288 2267 8.3
9 11566227 14798 6736 8032 203
0 11576276 17246 5273 6284 229

Bruker Compass DataAnalysis 4.0 T printed:  23.11.2018 12:29:16

Figure S11. HRMS-ESI of 5a.

S19



Compound Spectrum List Report

Analysis Info Acquisition Date  29.11.2018 11:41:52
Analysis Name  D:\Data\Tevjashova\BEN-28-11-2018_{lll)_MeOH_pos_tune_low.d
Method tune_wide.m QOperator Koralev
Sample Name instrument / Sert micrOTOF-Q 11 10225
Comment
_Acquisition Parameter ]
Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Active Set Capillary 4500 v Set Dry Heater 180 °C
Scan Begin 50 m/z Set End Plate Offset  -500V Set Dry Gas 4.0 lfmin
Scan End 3000 m/z Set Collision Cell RF  550.0 Vpp Set Divert Valve Source
Intens
10
18
1.6+,
1.4
12 ) v,
10 — ——r— — ------ i o e T e e
0.025 0.05¢ 0.075 0.100 0.125 0.150 0175 0.200 0225 Time [min]
¥ RT [min] Area  Int Type Intens. SIN Chromatogram Max. miz
n.a. 0.1 na. Average spectrum na. na. na. 585.8225
+MS, 0.0-0.1min #{2-5)
Intens. +MS, 0.0-0.1min #(2-5)| Intens. +MS, 0.0-0.1min, Deconvaluted
%1 %105
25
15 2+ (A} 20
585.8225
1.5
1.0
1+ (A) 10
1170.6382
05 05
0.0 Pt e ekl
500 1000 1500 2000 2500 miz 400 600 800 100G miz
¥ m/z Res. SIN I 1% # m/z Res. SN 1 1%
1 369.3799 13752 3919 18066 154 1 3693799 18065 1141
2 5858225 23289 11668 117690 100.0 211706382 162764 _100.0
3 5B86.3242 18548 6259 63133 536 3 1152.6187 14260 8.8
4 5868263 20716 2435 24570 209 4 11986698 19858 122
5 5968131 21141 1418 14261 1241
6 597.3143 21618 90.7 g124 78
7 550.8384 21210 197.8 19859 169
8 6003407 17311 1059 10643 9.0
9 11706382 25511 5745 45076 38.3
10 1171.6423 24652 208.0 23368 199
Bruker Compass DataAnalysis 4.0  printed: 29112018 11:4500  Pagefofl

Figure S12. HRMS-ESI of 5b.
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Analysis Info
Analysis Name
Method
Sample Name
Comment

tune_wide.m

Acquisition Paramét;e"r

Acquisition Date  03.12.2018 11:07:39

D:\Data\Tevjashova\BEN-30-11-2018_(Il)_MeOH_pos_tune_wide.d

Operator Korolev
Instrument / Ser## micrOTOF-Q Il 10225

Source Type ESI lon Paolarity Positive Set Nebulizer 0.4 Bar
Focus Nat active Set Capillary 4500 v Set Dry Heater 180 °C
Scan Begin 50 m/z Set End Plate Offset -500 vV Set Dry Gas 4.0 Imin
Scan End 3000 m/z Set Collision Cell RF 550.0 Vpp Set Divert Valve Source
Intens. -
x106
1.05-
3.
1.003
3
0.952
BEng Rl
0.050 0.075 0.100 0.125 0.150 0.175 0200 0225  Time[min]
# RT[min] Area Int Type Intens.  S/N Chromatogram  Max. m/z
n.a. 0.2 n.a. Average spectrum n.a. n.a. n.a. 5828309
+M3, 0.1-0.3min #(3-14)
Intens. +MS, 0.1-0.3min #(3-14)]  Intens. . +MS. 0.1-0.3min, Deconvoluted
X103 x105]
] !
2.04 37
] 2+ (A) 1A
1.53 592.8309 21' 1184.6530
4 =
1.0 1+ (A}
1 1184.6527 j
4 |
05 | 1+ (B)
] l 1206.6286
0.0 A T L e  eEmmmma 0-+— A — T "
500 1000 1500 2000 2500 miz 1180 1180 1200 1210 miz
# miz  Res. SIN [ | % # miz Res. SIN 1%
1 578.8343 12284 2213 8579 63 1 1184.6530 206582 100.0
2 5928309 10509 36717 135922 100.0 2 1206.6386 16331 7.9
3 593.3319 10620 22958 84871 62.4
4 5538339 12183 8826 32588 240
5 594.3341 12166 2227 8236 6.1
6 603.8219 12365 4559 16331 120
7 6043248 12395 2869 10272 78
8 1184.6527 13514 35073 70661 52.0
9 1185.6528 14484 20953 42121 31.0
10 1186.6560 15338 6374 12805 94
Bruker Compass DataAnalysis 4.0 printed:  03.12.2018 11:12:09 Page 1of1

Figure S13. HRMS-ESI of 5c.
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Compound Spectrum List Report

Analysis Info
Analysis Name  D:\Data\TevjashovalLCTA-3063_MeOH_pos_tune_wide.d

Acquisition Date  22.05.2019 10:29:41

Method tune_wide.m Operator Korolev
Sample Name . Instrument / Ser# micrOTOF-Q Il 10225
Comment

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Active Set Capillary 4500 V Set Dry Heater 180 °C
Scan Begin 50 miz Set End Plate Offset  -500 V Set Dry Gas 4.0 lfmin
Scan End 3000 m/z Set Collision Cell RF 550.0 Vpp Set Divert Valve Source
Intens. 3
x1087
1.759
1504,
1.003 s S
0753 e e e B e
T o005 o040 o015 | o020 | 02 030 Tme[min]
# RT[min] Area Int. Type Intens. S/N Chromatogram Max. mv/z
n.a. 01 na. Average spectrum n.a. na. na. 1198.6682

+MS, 0.0-0.1min #{2-6)

Intens. 5 +MS, 0.0-0.1min #(2-6)| Intens.4 +S, 0.0-0.1min, Deconvoluted

%105 x105]
3_ 3—_
] 1+ (A) ]
2] 1198 6682 24
1 14
1 1+({© ]
1 385.2083 1
O- T T T lll T 'k ¥ T ¥ | DA LI, o } T LI | LI T T ¥ T Hznsolies, 0 ) : T ¥ T T T L2 T ¥ T i
500 1000 1500 2000 2500 miz 400 800 800 1000 miz
# miz Res. SIN | 1% # miz Res. SIN | 1 %
1 369.23852 13664 3824 7498 4.0 1 385.2084 24174 120
2 3852083 14349 11046 24175 129 2 1198.6675 201692 100.0
3 599.8362 17943 3058 14050 7.5 3 12206453 40468 2041
4 600.3389 15061 165.2 7596 4.0
5 1198.6682 30635 2789.6 187642 100.0
"6 11996719 22058 12265 82388 438
7 12006682 21767 3811 25576 138
8 12206439 23764 6409 35223 18.8
9 12216517 22530 2714 17655 9.4
10 12366273 18815 166.8 10609 57
Bruker Compass DataAnalysis 4.0 printed:  22.05.2019 10:52:32 Page 1 of 1

Figure S14. HRMS-ESI of 5d.
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Compound Spectrum List Report

Analysis Info g P Acquisition Date  12.12.2018 10:45:53
Analysis Name D:\Data\Tevjashova\BENH2-12-201 8_MeOH_pos_tune_wide.d

Method tune_wide.m Operator Korolev

Sample Name Instrument/ Ser# micrOTOF-Q Il 10225
Comment

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Active Set Capillary 4500 V Set Dry Heater 180 °C
Scan Begin 50 m/iz Set End Plate Offset  -500V Set Dry Gas 4.0 ¥min
Scan End 3000 m/z Set Collision Cell RF  550.0 Vpp Set Divert Valve Source
Intens. 3
%1063
5.507
5.259
5004 e
4733 0 TTTTRmmeeann o
- W
002 003 004 005 | 006 007 008 009 Time[min]
# RT[min] Area Int. Type Intens. S/IN  Chromatogram Max. m/z
n.a. 01 na. Awerage spectrum na, na  na 1226.7080

+MS, 0.0-0.1min #(2-5)

Intens. +MS, 0.0-0.1min #(2-5)| Intens.] +M8, 0.0-0.1min, Deconvoluted

x108- x1067
087 1257
4 1+ (A) 1.003
06 003
] 20(a) 12267080 . ?55
0.4 613.8594 753
] 0.503
821 0.25
00 Tt -h T T T T T T T T T 000: T T T T T T T T T T T T T T T T T T xl
500 1000 1500 2000 2500 miz 1300 1400 1500 miz
# miz  Res. SIN | 1% # m/z Res. SIN I 1% |
T  ©613.8504 25236 24324 393482 769 1_1226.7078 g05005_1000 _ U X
2 6143601 23876 1501.6 243155 475 2 12486880 449052 496
3 624.8492 19776 15943 263101 514 3 1609.9257 89076 9.8
4 6253500 24625 1220.9 201663 39.4
5 8054681 24502 4499 B0425 157
6 12267080 31532 3694.1 511615 100.0
7 12277078 26938 23283 322330 630
8 12287095 23095 6943 96110 188
9 12486850 29678 13557 185951 363
10 12496890 25734 780.2 106982 20.9

Bruker Compass DataAnalysis 40 Tprinted: 12.12.2018 104757  Page 1 of 1

Figure S15. HRMS-ESI of 5e.
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Analysis Info
Analysis Name
Method
Sample Name
Comment

tune_wide.

Acquisiﬁon Parameter

~ Compound Spectrum List Report

Acquisition Date  29.11.2018 10:24:16

D:\Data\Tevjashova\BEN-28-11-2018_(1)_MeOH _pos_tune_wide.d

m Cperator Korolev

Instrument / Sert  micrOTOF-Q 1] 10225

Source Type E3I ton Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Capillary 4500 V Set Dry Heater 180°C
Scan Begin 50 miz Set End Plate Offset  -500 V Set Dry Gas 4.0 /fmin
Scan End 3000 m/z Set Coltision Cell RF 550.0 Vpp Set Divert Valve Source
Intens.
10
1.4
gad - R o R e e
123 P
1.1 T
T o5 010 o015 o020 " 025 "030  Time [min]
# RT[min] Area Int Type Intens. SIN  Chromatogram _ Max. m/z
n.a. 0.1 na. Average spectrum n.a. na. n.a. 6228432
+MS, 0.0-0.1min #{2-6)
Intens. +MS, 0.0-0.1min #(2-8)| Intens +MS, 0.0-0.1min, Deconvoluted|
%10 x10
20
15 2+ (A) 1+ (A)
6228432 1.5 1244.6773
1.0
1.0 1+ (B}
1198.6722 1+(C})
0.5 1+ (A}
1244.6731 0.5 1+ (D) 1266.6617
[ 1220.6561
oot M oy 0.0+—Ab P .
500 1000 1500 2000 2500 miz 1200 1220 1240 1260 miz
# miz  Res. S/IN 1 1% # miz Res. SIN 1 1%
7 599.8403 11127 1100.0 52862 46.9 1 11986722 64461 46.6
2 600.3432 11681 7544 36244 321 2 12206561 12260 88
3 6008436 12245 2801 13472 119 44 6773 138429 100.0
4 6228432 11023 24262 112745 1000 4 1266.6617 29.5
5 6293445 11133 15469 71848 637
6 6238457 12046 6044 28079 249
7 633.8354 12007 769.9 35233 31.2
8 6343362 11301 4650 21283 189
9 12446731 15328 9694 25686 228
10 12456746 14417 5119 13574 120
Bruker Compass DataAnalysis 40 " printed.  29.11.2018 10:30:38 Page 1of1

Figure S16. HRMS-ESI of 5f.
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Compound Spectrum List Report

Analysis Info Acquisition Date  22.05.2019 10:34:07
Analysis Name  D:\Data\Tevjashova\BEN-22-04-2019-1_MeOH_pos_tune_wide.d

Method tune_wide.m Operator Korolev

Sample Name Instrument / Sert micrOTOF-Q Il 10225
Comment

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Not active Set Capillary 4500 V Set Dry Heater 180 °C
Scan Begin 50 m/z Set End Plate Offset  -500V Set Dry Gas 4.0 lfmin
Scan End 3000 mfz Set Collision CellRF  550.0 Vpp Set Divert Valve Source
Intens.
¥10%
7.0
65T,
601 e
55 i o
B ey e s o
0.025 0.050 0.075 0.100 0.125 0.150 0175 0.200 0.225 0.250 Time [min]
# RT [min] Area Int. Type Intens. SIN Chromatogram Max. m/z
na. 0.1 n.a. Average spectrum n.a. na. n.a. 1200.6485

+MS, 0.0-0.1min #{2-7)
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Figure S17. HRMS-ESI of 5g.
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Figure S18. HRMS-ESI of 6.
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Figure 520. 3C NMR spectra of 4a (125 MHz, DMSO-ds).
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Figure 522. 3C NMR spectra of 4b (125 MHz, DMSO-ds).
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Figure S24. 3C NMR spectra of 4c (125 MHz, DMSO-ds).
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Figure S30. 3C NMR spectra of 4e (125 MHz, DMSO-ds).
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Figure §32. '"H-3C HSQC NMR spectrum of 4e (DMSO-db).
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Figure S34. 3C NMR spectra of 4f (125 MHz, DMSO-ds).
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Figure S44. 3C NMR spectra of 5b (125 MHz, DMSO-ds).
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S55



170 160 150 140 130 120 110

Figure S48. 3C NMR spectra of 5¢ (125 MHz, DMSO-ds).

100

S56



LCTA-3065 COSY.

I ppm
- . — - 1
oo W - E
% " e I
8y - * - [ r
. . b 2
. = L
e ) :
[] I. 8
8 3 :ﬁ . - ?r'. . :3
s’ . il ®
, 4 - 4
.4 - | [ f
.’— M - L
e ;
[ 4 - :5
-6
-7
. -8

80 75 7.0 65 6.0 55 50 45 40 35 3.0 25 20 15 1.0 ppm
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Figure S50. '"H-13C HSQC NMR spectrum of 5¢ (DMSO-ds).
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Figure S56. 3C NMR spectra of 5e (125 MHz, DMSO-d).
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Figure S71. HRMS-ESI of the 4c metabolite corresponding to 2'-O-deacetyl-4c.
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Figure S72. HRMS-ESI of the 5a metabolite corresponding to 2'-O-deacetyl-5a.
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Figure S73. HRMS-ESI of the 5¢ metabolite corresponding to 2'-O-deacetyl-5c.
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Table S3. Antibacterial activity (MIC, pg/mL) of AZT-MNZ conjugates Sa, 5S¢ and their 2'-O-deacetyl

metabolites.
. 2'-0- 2'-0-
Strain AZT >3 deacetyl-5a S¢ deacetyl-S¢
S. pneumoniae ATCC 49619 0.03 0.125 0.125 0.25 0.125
S. pneumoniae ATCC 6305 0.03 0.125 0.125 0.125 0.125
S. agalactiae 1Cp 0.03 0.5 1 1 1
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Supplementary Methods

Analysis of Kinetic Stability

The analysis of kinetic stability of azithromycin derivatives 4a, 5a and 5c was carried out
essentially as previously described [1]. Briefly, hybrid molecules 4a, 5a, 5¢ (1 mg/mL) were incubated
in isotonic phosphate buffer (PBS, pH 7.4) at 37 °C during 0, 1, 2 and 24 h. The ionic strength of the
buffer solution was adjusted to 0.5 by adding the calculated amount of KCl. The aliquots at
appropriate incubation intervals were analyzed by HPLC, system (A): A - HCO:NHz4 (0.2%) pH = 4.5,
B — MeCN, concentration of B varied from 40% to 90% for 30 min. The peaks of metabolites were
collected and analyzed using HRMS (ESI).
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