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1. Table of All Bacterial Strains From This Work

Table S1. Origins and markers of bacterial strains used in this work.

Strain Marker Origin/Reference
Gram-positive bacteria
Bacillus subtilis . . .
ATCC 6633 wild type American Type Culture Collection
Ezt;rco(g'o:; 5” ; {aecalzs wild type American Type Culture Collection
Eﬁtg:roéo;’ lc ;l ff aectum clinical isolate National Collection of Type Cultures
Aﬁ?fgcgizgzéuteus wild type American Type Culture Collection
A?ﬁg,}a%eg%m vaceae wild type Hans Knoll Institute, Jena, Germany
Stsagéglzllococcus aureus wild type Hans Knoll Institute, Jena, Germany
SZ?@}(IDOTZ;;%S epidermidis wild type American Type Culture Collection
Gram-negative bacteria
A;’?ggbf 7cée6rlbaumaml wild type American Type Culture Collection
Enterobacter aerogenes wild type . .
ATCC 35029 quality control strain American Type Culture Collection
Escherichia coli wild type . )
ATCC 25922 MIC standard strain American Type Culture Collection
Egcgg”’Ch’“ coli wild type Richmond et al. 1976’
Escherichia coli antlblotlc' susceptible Richmond et al. 1976
DC2 penetration mutant
Klebsiella pneumonia Produces p-lactamase
ATCC 70% 603 SHV-18 American Type Culture Collection
MIC standard strain
Kéell“)g(ejllé%i;eumoma wild type American Type Culture Collection
Pseudomonas aeruginosa wild type . .
ATCC 27853 MIC standard strain American Type Culture Collection

Pseudomonas aeruginosa
KW799/WT

Pseudomonas aeruginosa
KW799/61

Salmonella typhimurium
ATCC 13311

Salmonella typhimurium
enb7

wild Type

antibiotic susceptible
penetration mutant

wild type

ent-, mutant dependent
on siderophores for
growth on low-Fe media

Zimmermann 19807
Zimmermann 19807
American Type Culture Collection

J. B. Nielands, Univ. of Cal.
Berkeley, USA
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I1. Table of Antibiotic Susceptibility Testing in the Agar Diffusion Assay

Table S2. Diameter of growth inhibition zone (mm) in the agar diffusion antibiotic susceptibility assay.™™®

Test Compound
1a 2a 3a 3a-Fe 1b 2b 3b 1c 2¢ 3¢ Lor? Cipro®
2mM 2mM 2mM  2mM 1 mM 1 mM 1 mM 0.5 mM 0.5 mM 0.5 mM 0.1 mM 5 pg/mL
Test Organism -Fe' -Fe -Fe -Fe +Fe® -Fe +Fe -Fe +Fe -Fe +Fe -Fe +Fe -Fe +Fe -Fe +Fe -Fe +Fe -Fe
S. aureus 0 0 0 0 27.8 275 212 228 205 215 147 186 11.6 179 265 295 258 257 233 234

SG511 @) o O “» 6 6 o 66 0O »H 6 @ »©; ¢ .O O
S. epidermidis h

ATCC 14990 0 0 0 0 27 27 nt nt 15 17 185 21 nt 12 12 19 22 215 27 27
E. faecalis % " %

ATCC 49532 0 0 0 0 0 0 nt nt 0 0 12 13 nt 12 0 0 0 0 15 16
M. luteus "

ATCC 10240 0 0 0 0 37 42 nt nt 11 22 0 0 nt 0 0 0 39 40 0 0
B. subtilis

ATCC 6633 0 0 0 0 23 25 nt nt 12 17 22 22 nt 17 12 15 34 34 34 345
M. vaccae %

IMET 10670 0 0 0 0 nt nt nt nt nt nt nt 25 nt 0 nt 17 nt nt nt 38
A. baumanii 124 159 10.5 i ; 214 21.1

ATCC 17961 0 0 0 0 0 0 ) ) 0 1) 0 0 0 0 0 0 0 0 @) 3)
E. ]SOCZZ) 0 0 20* 0 13* 13* nt nt 0 13* 0 12* nt nt 0 12%* 21 21 21 21
E. coli

DC2 0 0 19* 0 18 20 nt nt 11*  15* 13 15% nt nt 0 14%* 20 20 26 26
P. aeruginosa % % %

799/ WT 0 0 0 0 0 10 nt nt 0 0 0 10 nt 0 0 10 0 0 25 26
P ;’;g’/’gl’”"” 0 0 0 0 18* 18% nt  nt  19% 23* 15%* 15 ot 0 0 I1* 15% 14* 28 29
K. pneumonia " * % " % % "

ATCC 8308 0 0 0 0 13 12 nt nt 0 11 15 15 nt nt 12 14 21.5 22 24.5 26
S. typhimurium

ATCC 13311 0 0 0 0 21 20 nt nt 13 14 22 24 nt nt 19 20 235 23 32 33
= gﬁfg’mu’”’”’” 0 0 0 0 14 18 nt nt 12 17¢ 155 17 nat 16 14 235 22 22 29 30

*Exactly 50 pL of each compound solution (dissolved in 10:1 MeOH:DMSO at concentrations provided in table) were added to 9 mm wells in agar media (MHII)
inoculated with ~5x10° CFU/mL. Diameters of growth inhibition zones were measured (mm) with an electronic caliper after incubation at 37 °C for 24 h.?
"Compounds with a standard deviation (shown in parentheses for the last significant digit) were tested in triplicate; otherwise, compounds were tested in a single
trial. “Data in this table was used to generate the bar graphs shown in Figures 6 and 7 in the main text. “Lor: Lorabid® was used as a standard at 0.1 mM in H,O
or at concentration indicated for specific strains. °Cipro: ciprofloxacin was used as a standard at 5 pg/mL in H,O. _Fe: Mueller-Hinton agar No. 2 + 100 pM
2,2’-bipyridine. #+Fe: Mueller-Hinton agar No. 2 + 100 uM FeCl;. "nt: not tested. Lorabid® used at 1.0 mM. *Indiacteas a partially unclear inhibition zone.
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ITI. Table of Data for the Siderophore Competition Agar Diffusion Assay

Table S3. Diameter of growth inhibition in the agar diffusion antibiotic susceptibility assay.*™*

Test Organism

Staphylococcus aureus SG511 Acinetobacter baumanii ATCC 17961

Compound Con.’ MHII — Fe® MHII — Fe
1b + 1a 1 mM 25.9(4) 0
1b + DFO-B 1 mM 26.8(9) nt’
2b +2a 1 mM 22.9(7) 12.2(2)
2b + DFO-B 1 mM 24.1(5) nt
3b+3a 1 mM 22.5(8) 12.5(4)
3b + 3a-Fe 1 mM 21.1(6) 12.2(3)
3b + DFO-B 1 mM 19.6(5) nt
Ic+1a 0.5 mM 15.3(5) nt
lc+DFO-B  0.5mM 16.4(2) nt
2¢ +2a 0.5 mM 13.3(2) nt
2¢+DFO-B  0.5mM 11.7Q2) nt
3¢+3a 0.5 mM 23.1(5) nt
3¢ +3a-Fe 0.5 mM 21.6(9) nt
3¢+ DFO-B  0.5mM 0 nt
3¢+ FO-B 0.5 mM 0 nt

“Exactly 50 pL of each compound solution (dissolved in 10:1 MeOH:DMSO at concentrations provided
in table) were added to 9 mm wells in agar media (MHII) inoculated with ~5x10° CFU/mL. Diameters
of growth inhibition zones were measured (mm) with an electronic caliper after incubation at 37 °C for
24 h.* "Compounds with a standard deviation shown in parentheses were tested in triplicate; otherwise,
compounds were tested in a single trial. ‘Data in this table was used to generate the bar graphs shown in
Figures 6 and 7 in the main text. ‘Con.: all compound mixtures were tested as 1:1 molar mixtures both
at the concentrations indicated. “MHII-Fe: Mueller-Hinton agar No. 2 + 100 uM 2,2’-bipyridine. nt:
not tested. *Indiacteas a partially unclear inhibition zone.
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IV. Experimental Procedures and Compound Characterization Data

N-Boc-O-PNB-Lorabid® (7) was a gift from Eli Lilly and Company. Compounds 4-6, 3a, and
3a-Fe were synthesized by previously reported methods.* The experimental procedures for the
syntheses of compounds 3a, 3a-Fe, 3b, 3¢, 8, 10, 15, and 16 are provided in the main text.

Monohydroxamate siderophore (1a). bis-O-Benzyl-monohydroxamate 4 (105.0 mg, 0.26
mmol) was dissolved in 5 mL of MeOH in an HCl-washed, 10 mL round bottom flask sealed
under argon. The flask was charged with 10% Pd-C (15.0 mg) and exposed to a balloon of
hydrogen gas (~1 atm). Reaction progress was monitored by RP-C18 TLC (1.5:1 CH3CN:H,0;
FeCl; stain) and after 6 h there was no remaining starting material (4). The flask was flushed
with argon and the mixture was diluted with MeOH (10 mL), vacuum filtered through celite, and
concentrated under reduced pressure. This gave the desired product (1a) in 88% yield as a tan
semi-solid (50.6 mg, 0.23 mmol) with no need for purification. "H-NMR (600 MHz, CD;0D) &
3.60 (t,J=6.9 Hz, 2 H), 3.55 (t, /= 6.6 Hz, 2 H), 2.75 (t, /= 6.9 Hz, 2 H), 2.56 (t, /= 6.9 Hz, 2
H), 1.64 (quin, J = 7.3 Hz, 2 H), 1.59-1.52 (m, 2 H), 1.40-1.33 (m, 2 H); ?C-NMR (150 MHz,
CD;0D) § 177.0, 174.5, 62.9, 49.1, 33.4, 29.9, 28.6, 27.6, 24.1; HRMS-ESI (m/z): [M+H]"
calcd. for CoHgNOs: 220.1179, found 220.1172.

Bishydroxamate siderophore (2a). tris-O-Benzyl-monohydroxamate 5 (90.6 mg, 0.13 mmol)
was dissolved in 8 mL of MeOH in an HCl-washed, 25 mL round bottom flask sealed under
argon. The flask was charged with 10% Pd-C (19.0 mg) and exposed to a balloon of hydrogen
gas (~1 atm). Reaction progress was monitored by RP-C18 TLC (1.5:1 CH3CN:H,O; FeCls
stain) and after 4.5 h there was no remaining starting material (§). The flask was flushed with
argon and the mixture was diluted with MeOH (10 mL), vacuum filtered through celite, and
concentrated under reduced pressure. The crude product was recrystallized from MeOH/Et,0O at
-20 °C to give the desired product (2a) in 90% yield as a white powder (49.2 mg, 0.12 mmol).
Mp 81-83 °C; 'H-NMR (600 MHz, CD;0D) & 3.64-3.57 (m, 4 H), 3.55 (t, J= 6.5 Hz, 2 H), 3.16
(t,J=6.6 Hz, 2 H), 2.80-2.72 (m, 4 H), 2.56 (t, /= 6.6 Hz, 2 H), 2.45 (t, J=7.0 Hz, 2 H), 1.68—
1.60 (m, 4 H), 1.59-1.48 (m, 4 H), 1.43-1.28 (m, 4 H); *C-NMR (150 MHz, CD;0D) & 177.0,
175.1, 174.6, 62.9, 49.0, 40.4, 33.4, 31.6, 30.1, 30.0, 29.1, 28.6, 27.7, 27.5, 25.0, 24.1; HRMS-
ESI (m/z): [M+H]+ calcd. for C1gH34N505: 420.2340, found 420.2354.

bis-O-Benzyl-monohydroxamate-O-PNB-Lorabid® conjugate (11). O-PNB-Lorabid® TFA
salt (8; 87.5 mg, 0.15 mmol) was dissolved in 10 mL of anhydrous CH,Cl, and iPr,EtN (0.1 mL,
0.57 mmol) was added slowly until the solution was basic (pH paper). Bis-O-Benzyl-
monohydroxamate 4 (59.0 mg, 0.15 mmol), DMAP (5.0 mg, 0.04 mmol), and EDC-HCI (60.0
mg, 0.31 mmol) were then added, respectively. After 18 h at rt, TLC (6% MeOH in CH,Cly;
FeCls stain) showed no remaining starting material (4). The mixture was diluted with CH,Cl,
(10 mL), washed with saturated aqueous NaHCO; (10 mL) and brine (10 mL), dried over
anhydrous MgSOQ,, filtered, and concentrated. The crude product was purified by silica gel
column chromatography (0.5 x 5 in silica gel; 3% MeOH in CH,Cl,) to give the desired product
(11) in 73% yield as a colorless, viscous oil (93.3 mg, 0.11 mmol). "H-NMR (600 MHz, CDCl5)
0841 (d,J=82Hz 1H),8.19(d,/J=8.2Hz,2 H), 7.59 (d, /= 8.5 Hz, 2 H), 7.42-7.22 (m, 15
H), 6.57 (br s, 1 H), 5.50 (d, J = 6.2 Hz, 1 H), 5.43-5.38 (m, 2 H), 5.26 (d, J = 13.5 Hz, 1 H),
4.82 (d,J=10.3 Hz, 1 H), 4.71 (d, J=10.0 Hz, 1 H), 4.41 (s, 2 H), 3.89 (dd, J= 7.6, 4.1 Hz, 2
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H), 3.47-3.39 (m, 2 H), 3.35-3.28 (m, 1 H), 2.93-2.81 (m, 2 H), 2.67-2.52 (m, 2 H), 2.32 (t, J =
5.1 Hz, 2 H), 1.95-1.88 (m, 1 H), 1.68-1.46 (m, 5 H), 1.34-1.28 (m, 2 H); >C-NMR (150 MHz,
CDCl) 6 173.8, 172.2, 171.0, 170.9, 164.8, 160.0, 147.7, 142.2, 138.5, 136.7, 133.9, 130.7,
129.6, 129.3, 129.1, 128.8, 128.5, 128.2, 127.9, 127.8, 127.5, 127.3, 127.1, 127.0, 123.7, 123.6,
123.2,73.3,72.7, 70.1, 66.2, 59.5, 59.2, 58.5, 57.8, 53.0, 52.6, 44.6, 32.0, 30.9, 30.4, 29.3, 29.2,
29.1, 28.1, 27.4, 26.5, 26.4, 23.2, 21.4, 21.3; HRMS-ESI (m/z): [M+H] calcd. for
C46H49C1N50101 8663162, found 866.3193.

Mon0hydroxamate-Lorabid® conjugate (1b). bis-O-Benzyl-monohydroxamate-Lorabid®
conjugate 11 (84.0 mg, 0.10 mmol) and concentrated HCI (42.1 pL, 30.0 mmol) were dissolved
in 1.4 mL of DMF:H,0 (95:5) in an HCl-washed, 10 mL round bottom flask sealed under argon.
The flask was charged with 10% Pd-C (29.4 mg) and exposed to a balloon of hydrogen gas (~1
atm). Reaction progress was monitored by RP-C18 TLC (2.5:1 H,O:CH3CN; FeCls stain) and
after 41 h there was no remaining starting material (11). The flask was flushed with argon and
the mixture was diluted with MeOH, vacuum filtered through celite, and concentrated using high
vaccum rotary evaporation (~1 mm Hg). The crude product was purified by preparative HPLC
using a 150 x 20 mm YMC-Pack Proc C18 column fit with a guard column, 0.1% TFA in H,O
(A) and 0.1% TFA in CH3CN (B) as mobile phases, and a flow rate of 15 mL/min. A gradient
was formed from 30%-60% of B over 4 min where the desired compound (1b) elutes at 3 min.
Pure fractions were lyophilized and the obtained solid was recrystallized from MeOH/Et,0 to
give the desired product (1b) in 38% yield as a tan solid (20.2 mg, 0.04 mmol). Mp 110-112 °C
(color change), 190-195 °C (dec.); 'H-NMR (600 MHz, CD;0D) & 7.44-7.31 (m, 5 H), 5.44—
542 (m, 1 H),537(d,J=4.7Hz, 1 H),3.88 (dt,/=11.5, 4.4 Hz, 1 H), 3.82 (ddd, J = 14.0, 7.3,
7.1 Hz, 1 H), 3.60-3.52 (m, 4 H), 3.30-3.25 (m, 1 H), 3.19-3.14 (m, 2 H), 2.86-2.82 (m, 2 H),
2.76 (t,J=7.2 Hz, 2 H), 2.71-2.61 (m, 2 H), 2.60-2.51 (m, 3 H), 2.47 (t, J= 7.2 Hz, 2 H), 2.40
(dt, J = 14.9, 5.5 Hz, 1 H), 1.77-1.71 (m, 1 H), 1.67-1.47 (m, 9 H), 1.39-1.27 (m, 4 H); "*C-
NMR (150 MHz, CD;0OD) & 175.6, 175.1, 174.7, 174.6, 173.9, 166.3, 138.3, 130.0, 129.6, 129.4,
62.9, 59.9, 59.6, 54.1, 48.7, 40.5, 33.4, 32.5, 31.7, 31.3, 29.9, 29.0, 28.9, 27.6, 27.2, 24.8, 24.1,
23.1; HRMS-ESI (m/z): [M+H]" calcd. for C2sH3,CIN4Og: 551.1903, found 551.1889.

bis-O-Benzyl-monohydroxamate-O-benzylciprofloxacin  conjugate (12). O-Benzyl-
ciprofloxacin hydrochloride salt (10) was free-based using Amberlite IR400(OH") resin in CHCl;
for 4 h. The resulting O-benzyl-ciprofloxacin amine (53.1 mg, 0.13 mmol), bis-O-Benzyl-
monohydroxamate 4 (50.5 mg, 0.13 mmol), iPr,EtN (0.05 mL, 0.29 mmol), DMAP (4.0 mg,
0.03 mmol), and EDC-HCI (36.2 mg, 0.189 mmol) were dissolved in 5 mL of anhydrous
CH,Cl,, respectively. After 5 h at rt, TLC (6% MeOH in CH,Cl,; FeCl; stain) showed no
remaining starting material 4. The mixture was diluted with CH,Cl, (25 mL), washed with
saturated aqueous NaHCOs3 (30 mL) and brine (30 mL), dried over anhydrous MgSQy, filtered,
and concentrated. The crude product was purified by silica gel column chromatography (0.75 x
4 in silica gel; 3% MeOH in CH,Cl,) to give the desired product (12) in 92% yield as a clear,
yellow oil (93.3 mg, 0.12 mmol). "H-NMR (600 MHz, CDCls) & 8.54 (s, 1 H), 8.09-8.06 (m, 1
H), 7.52 (d, J = 7.6 Hz, 2 H), 7.43-7.24 (m, 14 H), 5.40 (s, 2 H), 4.93 (s, 2 H), 4.48 (s, 2 H),
3.87-3.84 (m, 2 H), 3.77-3.73 (m, 2 H), 3.66 (t, J = 6.6 Hz, 2 H), 3.46 (t, J = 6.5 Hz, 2 H), 3.43—
3.38 (m, 1 H), 3.31-3.27 (m, 2 H), 3.24-3.20 (m, 2 H), 2.89-2.83 (m, 2 H), 2.70 (t, /= 6.3 Hz, 2
H), 1.71-1.60 (m, 4 H), 1.42-1.36 (m, 2 H), 1.30 (q, J = 6.7 Hz, 2 H), 1.14-1.10 (m, 2 H); "*C-
NMR (150 MHz, CDCls) ¢ 173.5, 173.0, 170.5, 165.5, 153.3 (d, J = 248.5 Hz), 148.4, 144.1 (d,
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J=10.7 Hz), 138.5, 137.9, 136.4, 129.1, 128.8, 128.7, 128.5, 128.3, 128.0, 127.9, 127.6, 127.5,
123.5 (d, Jer = 7.3 Hz), 113.5 (d, Jer = 23.6 Hz), 110.2, 105.1, 76.3, 72.8, 70.1, 66.4, 50.2,
49.7, 45.5,45.2, 41.5, 34.5, 29.4, 27.5, 27.3, 26.7, 23.4, 8.2; HRMS-ESI (m/z): [M+H]" calcd.
for C47Hs,FN4O-: 803.3815, found 803.3825.

Monohydroxamate-ciprofloxacin conjugate (Ic). bis-O-Benzyl-monohydroxamate-O-
benzylciprofloxacin conjugate (12; 75.0 mg, 0.09 mmol) was dissolved in 8 mL of MeOH in an
HCl-washed, 25 mL rb flask sealed under argon. The flask was charged with 10% Pd-C (15.0
mg) and exposed to a balloon of hydrogen gas (~1 atm). Reaction progress was monitored by
RP-C18 TLC (1.5:1 CH3CN:H;0O; FeCls stain) and after 12 h there was no remaining starting
material (12). The flask was flushed with argon and the mixture was diluted with MeOH,
vacuum filtered through celite, and concentrated under reduced pressure. The resulting solid was
dissolved in a minimal amount of MeOH and precipitated by addition of cold Et,O. After
trituration with Et,O the desired product (1¢) was obtained in 70% yield as a light tan solid (35.0
mg, 0.065 mmol). Mp 180-185 °C (dec.); "H-NMR (600 MHz, CD;0D) & 8.71 (s, 1 H), 7.84 (d,
J=13.2 Hz, 1 H), 7.55 (br s, 1 H), 3.88-3.78 (m, 4 H), 3.74 (br s, 1 H), 3.61 (t, /= 6.9 Hz, 2 H),
3.55(t,J=6.5 Hz, 2 H), 3.47-3.40 (m, 2 H), 3.40-3.33 (m, 2 H), 2.83 (t, /= 5.9 Hz, 2 H), 2.73
(t, J=6.2 Hz, 2 H), 1.65 (dt, J = 14.4, 7.2 Hz, 2 H), 1.59-1.53 (m, 2 H), 1.43-1.34 (m, 4 H),
1.24-1.18 (m, 2 H); *C-NMR (150 MHz, CD;0D) & 178.2, 174.7, 173.2, 170.0, 155.1 (d, Jo.r =
249.6 Hz), 149.3, 146.8 (d, Jcr = 10.7 Hz), 140.8, 121.3, 112.7 (d, Jc.r = 23.0 Hz), 107.5, 62.9,
51.2, 50.7, 46.6, 42.9, 37.0, 33.4, 28.7, 28.6, 27.7, 24.1, 8.7; HRMS-ESI (m/z): [M+H]" calcd.
for Cy6H34FN4O7: 533.2406, found 533.2415.

tris-O-Benzyl-bishydroxamate-O-PNB-Lorabid® conjugate (13). O-PNB-Lorabid® TFA salt
(8; 87.9 mg, 0.15 mmol) was dissolved in 15 mL of anhydrous CH,Cl, and iPr,EtN (0.13 mL,
0.75 mmol) was added slowly until the solution was basic (pH paper). Tris-O-Benzyl-
bishydroxamate 5 (103.6 mg, 0.15 mmol), DMAP (5.0 mg, 0.04 mmol), and EDC-HCI (65.0 mg,
0.34 mmol) were then added, respectively. After 16 h at rt, TLC (6% MeOH in CH,Cly; FeCls
stain) showed no remaining starting material (5). The mixture was diluted with CH,Cl, (10 mL),
washed with saturated aqueous NaHCO; (10 mL), 10% aqueous citric acid (10 mL), and brine
(10 mL), dried over anhydrous MgSQO,, filtered, and concentrated. The crude product was
purified by silica gel column chromatography (1 x 4 in silica gel; 3% MeOH in CH,Cl,) to give
the desired product (13) in 66% yield as a colorless, viscous oil (114.7 mg, 0.10 mmol). 'H-
NMR (600 MHz, CDCls) & 8.58 (d, J=7.3 Hz, 1 H), 8.22 (d, /= 8.5 Hz, 2 H), 7.72 (d, J = 6.7
Hz, 1 H), 7.61 (d, J= 8.5 Hz, 2 H), 7.45-7.21 (m, 20 H), 6.58 (br s, 1 H), 5.60 (d, /= 6.5 Hz, 1
H), 5.46-5.39 (m, 2 H), 5.30 (d, /= 13.2 Hz, 1 H), 4.88-4.79 (m, 3 H), 4.76 (d, J = 10.0 Hz, 1
H), 4.47 (s, 2 H), 4.04-3.96 (m, 1 H), 3.90 (dd, /= 11.0, 4.5 Hz, 1 H), 3.41 (t,J= 6.6 Hz, 2 H),
3.40-3.29 (m, 2 H), 3.22 (dt, J = 14.0, 5.0 Hz, 1 H), 2.96-2.80 (m, 3 H), 2.77-2.68 (m, 1 H),
2.68-2.37 (m, 6 H), 1.95-1.88 (m, 1 H), 1.82-1.75 (m, 2 H), 1.74-1.45 (m, 6 H), 1.44-1.33 (m,
3 H), 1.31-1.20 (m, 3 H), 1.19-1.09 (m, 1 H); *C-NMR (150 MHz, CDCl3) & 174.4, 173.9,
172.5,171.9, 171.5, 165.3, 160.0, 147.8, 142.0, 138.5, 136.7, 134.2, 134.0, 131.0, 129.2, 129.1,
129.0, 128.9, 128.8, 128.7, 128.6, 128.5, 128.4, 128.3, 127.8, 127.6, 127.5, 123.7, 76.3, 76.1,
72.8, 70.1, 66.2, 58.9, 57.9, 52.9, 45.4, 43.5, 39.2, 32.0, 30.4, 30.1, 29.3, 27.8, 27.6, 27.5, 26.5,
25.6, 23.3, 23.2, 21.9, 21.3; HRMS-ESI (m/z): [M+H]" calcd. for Ce;H;7,CIN;Oy3: 1156.4793,
found 1156.4778.
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Bishydroxamate-Lorabid® conjugate (2b). tris—O-Benzyl-bishydroxamate-Lorabid® conjugate
13 (103.0 mg, 0.09 mmol) and concentrated HCI (38.6 uL, 27.0 mmol) were dissolved in 1.3 mL
of DMF:H,0 (95:5) in an HCl-washed, 10 mL round bottom flask sealed under argon. The flask
was charged with 10% Pd-C (27.0 mg) and exposed to a balloon of hydrogen gas (~1 atm).
Reaction progress was monitored by RP-C18 TLC (2.5:1 H,O:CH;3CN; FeCl; stain) and after 24
h there was no remaining starting material (13). The flask was flushed with argon and the
mixture was diluted with MeOH, vacuum filtered through celite, and concentrated using high
vaccum rotary evaporation (~1 mm Hg). The crude product was purified by preparative HPLC
using a 150 x 20 mm YMC-Pack Proc C18 column fit with a guard column, 0.1% TFA in H,O
(A) and 0.1% TFA in CH3CN (B) as mobile phases, and a flow rate of 15 mL/min. A gradient
was formed from 30%-60% of B over 4 min. Fractions containing pure compound 2b were
lyophilized and the obtained solid was recrystallized from MeOH/Et,O to give the desired
product (2b) in 42% yield as an off-white solid (26.0 mg, 0.035 mmol). Mp 96-98 °C (color
change), 160-165 °C (dec.); '"H-NMR (600 MHz, CD;0D) & 7.44-7.31 (m, 5 H), 5.44-5.42 (m,
1 H),5.37(d,/J=4.7Hz, 1 H),3.88 (dt,/=11.5,4.4 Hz, 1 H), 3.82 (ddd, /= 14.0, 7.3, 7.1 Hz, 1
H), 3.60-3.52 (m, 4 H), 3.30-3.25 (m, 1 H), 3.19-3.14 (m, 2 H), 2.86-2.82 (m, 2 H), 2.76 (t, J =
7.2 Hz, 2 H), 2.71-2.61 (m, 2 H), 2.60-2.51 (m, 3 H), 2.47 (t, J = 7.2 Hz, 2 H), 2.40 (dt, J =
14.9, 5.5 Hz, 1 H), 1.77-1.71 (m, 1 H), 1.67-1.47 (m, 9 H), 1.39-1.27 (m, 4 H); >C-NMR (150
MHz, CDs;OD) 6 175.6, 175.0, 174.7, 174.6, 173.9, 166.3, 138.3, 130.0, 129.6, 129.4, 62.9, 59.9,
59.6, 54.1, 48.7, 40.5, 33.4, 32.5, 31.7, 31.3, 29.9, 29.0, 28.9, 27.6, 27.2, 24.8, 24.1, 23.1;
HRMS-ESI (m/z): [NH‘H]+ calcd. for C34H48C1N60112 7513064, found 751.3051.

tris-O-Benzyl-bishydroxamate-O-benzylciprofloxacin  conjugate  (14). O-Benzyl-
ciprofloxacin hydrochloride salt (10; 70.0 mg, 0.15 mmol), tris-O-benzyl-bishydroxamate 5
(96.0 mg, 0.14 mmol), iPr,EtN (0.1 mL, 0.57 mmol), DMAP (4.3 mg, 0.035 mmol), and EDC-
HCI (53.3 mg, 0.28 mmol) were dissolved in 10 mL of anhydrous CH,Cl,, respectively. After
23 h at rt, TLC (6% MeOH in CH,Cl,; FeCls stain) showed no remaining starting material 5.
The mixture was diluted with CH,Cl, (20 mL), washed with saturated aqueous NaHCOs5 (30 mL)
and brine (30 mL), dried over anhydrous MgSOy, filtered, and concentrated. The crude product
was purified by silica gel column chromatography (1 x 4 in silica gel; 3% MeOH in CH,Cl,) to
give the desired product (14) in 66% yield as a clear, colorless oil (101.0 mg, 0.09 mmol). 'H-
NMR (600 MHz, CDCls) & 8.52 (s, 1 H), 8.09 - 8.05 (m, 1 H), 7.51 (d, /= 7.0 Hz, 2 H), 7.42 -
7.23 (m, 19 H), 6.25 (br s, 1 H), 5.38 (s, 2 H), 4.90 (s, 2 H), 4.83 (s, 2 H), 4.46 (s, 2 H), 3.86—
3.81 (m, 2 H), 3.76-3.72 (m, 2 H), 3.69-3.63 (m, 2 H), 3.63-3.56 (m, 2 H), 3.42 (t, /= 6.6 Hz, 2
H), 3.41-3.36 (m, 1 H), 3.31-3.26 (m, 2 H), 3.24-3.17 (m, 4 H), 2.85-2.80 (m, 2 H), 2.80-2.74
(m, 2 H), 2.69 (t,J= 6.0 Hz, 2 H), 2.45 (t, J = 6.6 Hz, 2 H), 1.68-1.56 (m, 6 H), 1.51-1.45 (m, 2
H), 1.38-1.24 (m, 6 H), 1.11-1.07 (m, 2 H); >C-NMR (150 MHz, CDCl;) & 173.7, 173.0, 172.2,
170.4, 165.5, 153.3 (d, Jo.r = 248.5 Hz), 148.4, 144.1 (d, Jc.r = 10.7 Hz), 138.5, 137.9, 136.4,
134.5, 129.5, 129.2, 129.1, 128.9, 128.7, 128.6, 128.5, 128.3, 127.9, 127.8, 127.6, 127.5, 123.5
(d, Jor=6.7Hz), 113.5 (d, Jc.r = 23.0 Hz), 110.2, 105.1, 76.3, 76.2, 72.8, 70.1, 66.4, 50.3, 50.2,
49.6, 49.5, 45.5, 45.2, 45.0, 41.5, 39.3, 34.5, 30.7, 29.3, 28.9, 28.2, 27.3, 27.2, 26.7, 26.4, 23.8,
23.4, 8.1; HRMS-ESI (m/z): [M+H]" calcd. for Cs3H74FNgO1o: 1093.5445, found 1093.5457.

Bishydroxamate-ciprofloxacin  conjugate  (2c). tris-O-Benzyl-bishydroxamate-O-

benzylciprofloxacin conjugate (14; 95.0 mg, 0.09 mmol) was dissolved in 8 mL of MeOH in an
HCl-washed, 25 mL rb flask sealed under argon. The flask was charged with 10% Pd-C (15.0
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mg) and exposed to a balloon of hydrogen gas (~1 atm). Reaction progress was monitored by
RP-C18 TLC (1.5:1 CH3CN:H;0O; FeCls stain) and after 16 h there was no remaining starting
material (14). The flask was flushed with argon and the mixture was diluted with MeOH,
vacuum filtered through celite, and concentrated under reduced pressure. This gave the desired
product (2¢) in 86% yield as a light yellow solid (54.7 mg, 0.075 mmol) with no need for
purification. Mp 77-79 °C (color change), 143-150 °C (dec.); 'H-NMR (600 MHz, CD;0D) &
8.73 (s, 1 H), 7.85 (d, J = 13.2 Hz, 1 H), 7.57 (br s, 1 H), 3.88-3.79 (m, 4 H), 3.75 (br s, 1 H),
3.61 (t,J=6.9 Hz, 2 H), 3.58 (t, J= 6.9 Hz, 2 H), 3.54 (t, /= 6.5 Hz, 2 H), 3.48-3.42 (m, 2 H),
3.40-3.35 (m, 2 H), 3.17 (t, J= 6.7 Hz, 2 H), 2.87-2.80 (m, 2 H), 2.78-2.69 (m, 4 H), 2.45 (t, J =
7.0 Hz, 2 H), 1.69—-1.59 (m, 4 H), 1.58-1.49 (m, 4 H), 1.44-1.39 (m, 2 H), 1.38-1.30 (m, 4 H),
1.25-1.20 (m, 2 H); *C-NMR (150 MHz, CD;OD) & 178.2, 174.9, 174.6, 174.4, 173.1, 169.6,
155.0 (d, Jc.r = 249.6 Hz), 149.3, 146.8 (d, Jc.r = 9.5 Hz), 140.7, 120.9 (d, Jc.r = 8.4 Hz), 112.5
(d, Je.r = 23.0 Hz), 107.4, 62.8, 51.0, 50.6, 46.4, 42.7, 40.3, 36.9, 33.3, 31.5, 29.9, 28.9, 28.5,
28.4,27.5,27.3,24.9, 24.0, 8.6; HRMS-ESI (m/z): [M+H]" calcd. for C3sHsoFNO1o: 733.3567,
found 733.3562.
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