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Synthesis of oxinobactin precursors.

The organotin catalyst 2,2-dibutyl-1,3,2-dioxastannolane was prepared according to: Deleuze, H.;
Maillard, B. J. Organometallic Chem. 1995, 490, C14-C17.

Methyl 8-hydroxyquinoline-7-carboxylate 1. A solution of 8-hydroxyquinoline-7-carboxylic acid
(7.85 g; 41.5 mmol) in dry MeOH (220mL), is treated with a solution of BF; (50%) in MeOH (33mL,
309 mmol). After refluxing 12h, the solvent was evaporated under vacuum. The residue obtained was
dissolved in CH,Cl, (200mL), carefully neutralised with a 4M solution of NaOH and washed with
water. After drying over Na,SOy, the solvent was removed under vacuum. A pale orange powder was
obtained (7.7 g; 97 %). '"H RMN (CDCls, 300 MHz): = 4.01 (s, 1H, CHs), 7.22-7.26 (d, 1H), 7.46-
7.52 (dd, 1H), 7.83-7.87 (d, 1H), 8.06-8.10 (dd, 1H), 8.94-8.97 (dd, 1H), 11.86 (s broad, 1H, OH) ppm.
C RMN (CDCls, 75.4 MHz): d = 52.4 (O-CHs), 109.0 (Cq), 117.5 (C-H), 123.7 (C-H), 125.2 (C-H),
132.1 (Cq), 135.6 (C-H), 139.5 (Cq), 149.8 (C-H), 159.8 (Cq), 170.6 (C=0O) ppm.

Methyl 8-(benzyloxy)quinoline-7-carboxylate 2. A solution of methyl 8-hydroxyquinoline-7-
carboxylate 1 (7.3 g; 35.9 mmol), benzyl chloride (4.5 g; 36 mmol) and K,COs3 (10 g; 72.4 mmol) in dry
H;CCN (180 ml) was refluxed for 14h. After cooling, the solid was filtered of, the filtrate concentrated
under vacuum and the very dark oil obtained was purified by chromatography (SiO,; MeOH/CH,Cl,,
1/5). A dark oil was obtained which upon time could solidified (10 g; 34.1 mmol; 95 %). '"H RMN
(CDCls, 300 MHz): 6 =3.85 (s,3H, O-CH3), 5.52 (s, 2H, O-CH,), 7.30-7.46 (m, 4H), 7.52-7.55 (d, 1H),
7.59-7.63 (d, 2H), 7.79-7.83 (d, 1H), 8.09-8.12 (d, 1H), 8.97-8.99 (d, 1H) ppm. °C RMN (CDCls, 75.4
MHz): 6 =52.1 (O-CHj3), 77.3 (O-CHy), 122.5 (C-H), 122.9 (C-H), 124.1 (Cq), 126.7 (C-H), 127.7 (C-
H), 128.1 (C-H), 128.3 (C-H), 131.3 (Cq), 135.8 (C-H), 137.4 (Cq), 143.1 (Cq), 149.9 (C-H), 155.4
(Cq), 166.7 (C=0) ppm.

8-(benzyloxy)quinoline-7-carboxylic acid 3. A solution of methyl 8-(benzyloxy)quinoline-7-
carboxylate 2 (2.10 g; 7.16 mmol) in a mixture of 30 mL of MeOH and 30 mL of THF, was treated with

a water solution of 4 M NaOH (0.57 g; 14.3 mmol) during 16h. The resulting solution was acidified



with HCI 2M to pH about 5-6 and 50 mL of water was added. The resulting precipitate was recovered by
suction, washed with pentane and dried under vacuum, yielding 3 as orange powder (1.58 g; 80 %). 'H
RMN (CDCl;, 300 MHz): 0 = 5.88 (s, 2H, O-CH,), 7.32-7.40 (m, 3H), 7.48-7.51 (m, 2H), 7.55-7.59
(dd, 1H), 7.64-7.66 (d, 1H), 8.17-8.20 (d, 1H), 8.21-8.24 (dd, 1H), 9.05-9.07 (dd, 1H), 10.5 (broad s,
OH) ppm. C RMN (CDCls, 75.4 MHz): § = 80 (CH,), 120.9 (Cq), 123.4 (CH), 124.0 (CH), 127.8
(CH), 128.9 (CH), 129.4 (CH), 132.7 (Cq), 134.8 (CH), 136.4 (Cq), 141.8 (Cq), 150.1 (CH), 154.9 (Cq),
165.1 (CO,H) ppm.

8-(benzyloxy)quinoline-7-carbonyl fluoride 4. A solution of 8-(benzyloxy)quinoline-7-carboxylic
acid 3 (4 g; 14.3 mmol) and cyanuric fluoride (2.29 ml; 14.3 mmol) in 100 mL of CH,Cl, was cooled to
0°C and N,N-diisopropyle ethyle amine DIPEA (3.56 ml; 14.3 mmol) was added dropwise. After 30
minutes, the reaction was completed as we can judge by TLC (Si0,; CH,Cl,/acetone, 9/1). The solution
is poured in cold water (100mL) and the organic layer washed with brine before to be drying with
Na,SO,4. After concentration in vacuum, the resulting red oil was purified by chromatography (SiO»;
CH,Cly/acetone, 300/10). A yellow solid was obtained (3 g; 75%). MS (CI, NHa/isobutane) m/z: 282
[M+H]" 100%. Anal. Caled (%) for C7H,FNO,: C, 72.60; H, 4.30; N, 4.98. Found: C, 72.40; H, 4.33;
N, 5.16. '"H RMN (CDCls, 300 MHz): 6 = 5.68 (s, 2H, CH,), 7.24-7.60 (m, 7H, H Ar), 7.85 (d, 1H, H
Ar), 8.20 (d, H Ar), 9.05 (s, 1H, H Ar) ppm. °C RMN (CDCl3, 75.4 MHz): § = 78.0 (CH,), 117.4 (Cq),
123.3 (C-H), 123.9 (C-H), 127.3 (C-H), 128.3 (C-H), 128.4 (C-H), 128.8 (C-H), 133.2 (Cq), 136.3 (C-
H), 136.9 (Cq), 143.2 (Cq), 150.4 (CH), 153.4 (Cq), 158-159 (d, 'Jc.r; C=0) ppm. '’F RMN (CDCl;,
282.3 MHz): 0 = 35.3 ( C-F) ppm. IR (ATR) cm™: v = 3065 (CHy), 1700 (vC-F), 1279 (C=0), 1094 (C-
O-).

@3S, 78, 115)-3,7,11-tris(tritylamino)-1,5,9-trioxacyclododecane-2,6,10-trione 5. A solution of
commercial (25)-methyl 3-hydroxy-2-(tritylamino)propanoate (45 g; 0.124 mol) and 2,2-dibutyl-1,3,2-
dioxastannolane (7.30g; 24.8 mmol) in toluene (250 mL) was refluxed during 3 days in a balloon
equipped with a Dean and Stark device. Toluene was removed under vacuum and the thick oil obtained

purified by chromatography (SiO,; CH,Cly/cyclohehane, 2/1). Compound S was obtained as a white
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powder (30.7 g; 0.031 mol; 75%). F: > 260°C. MS (ESI) m/z : 1011 [M+Na]". 'H RMN (CDCl3, 300
MHz): § =2.65 (broad s, 3H, NH); 3.30-3.47 (m, 6H), 4.05 (t, 3H, CH)n 7.23-7.45 (m, 45H) ppm. °C
(CDCl3, 75.4 MHz): ¢ = 54.8 (CH), 66.9 (CH,), 71.6 (Cq), 126.9 (CH), 128.3 (CH), 129.0 (CH), 145.6
(Cq), 172.7 (C=0) ppm.

(35,78,115)-3,7,11-triamino-1,5,9-trioxa-cyclododecane-2,6,10-trione, trishydrochloride 6. Dry
solution of HCI was prepared by the reaction of acetyl chloride (0.49 g; 6.70 mmol) and dry ethanol (3
mL): Cautious, exothermic! This solution is added to a solution of the tritylated lactone S (2.2 g; 2.22
mmol) in dry ethanol (60 mL) and then refluxed for 20 minutes. The resulting solution was concentrated
to 30 mL under vacuum and cooled in an ice bath. The resulting solid is filtered, washed with small
portions (about 20 mL) of dry ethanol, CHCI; and then Et,O. The tris-hydrochloride salt 6 was obtained
as beige powder (0.775 g; 2.09 mmol; 94%). F: > 260°C. MS (ESI), m/z: 284 [M + Na]". '"H RMN
(DMSO, 300 MHz): ¢ = 4.29-4.34 (d, 3H, CH»), 4.57 (s, 3H, CH), 5.07-5.11 (d, 3H, CH,), 9.30 (broad
s, 9H, NH) ppm. "*C (DMSO, 75.4 MHz): ¢ = 53.6 (CH), 62.7 (CH,), 164.9 (C=0) ppm.

N,N,N"-((3S, 7S, 115)-2, 6, 10-trioxo-1, 5, 9-trioxacyclododecane-3, 7, 11-triyl)tris(8-
(benzyloxy)quinoline-7-carboxamide) 7. Under an inert atmosphere of argon, at 0°C, to a solution of
the trilactone 6 (0.990 g; 2.67 mmol) and N,N-diisopropyle ethyle amine (1.8 ml; 10.6 mmol) in dry
CH,ClI, (90 ml), was added dropwise a solution of 8-(benzyloxy)quinoline-7-carbonyl fluoride 4, (2.24
g; 7.6 mmol) in dry CH,Cl, (40 ml). Afterward, the solution was kept at room temperature for 24h and
the resulting solution was concentrated under vacuum. The resulting oil was triturated in pentane (about
100 mL) and then filtered. The pentane solution was concentrated to dryness and the desired product 7
was obtained after chromatography (SiO,; CH,Cl,/Acetone, 9/1 to 8/2), white foam (1.705 g; 62%). F =
85°C. MS (ESI) m/z : 1045 [M+H]" 100%. Anal. Calcd (%) for CsoHsoN¢O13 " 1 H,O: C, 67.79; H, 4.74;
N, 7.91. Found: C, 67.53; H, 4.67; N, 7.84. '"H RMN (CDCl3, 300 MHz): § = 4.04-4.23 (m, 6H, CH,),
4.89-4.97 (m, 3H, CH), 5.57-5.73 (q, 6H, CHy), 7.23-7.7.26 (m, 9H), 7.40-7.42 (m, 6H), 7.46-7.57 (q +
d, 6H), 8.12-8.17 (d + g, 6 H), 8.73 (d, 3H), 8.96-8.98 (dd,3.9 Hz, 3H) ppm. °C RMN (CDCl;, 75.4

MHz): 0 = 51.7 (CH), 64.2 (CH,), 78.4 (CH,), 122.7 (CH), 123.2 (CH), 124.2 (Cq), 127.4 (CH), 128.7
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(CH), 129.2 (CH), 131.9 (Cq), 136.3 (CH), 136.4 (Cq), 142.5 (Cq), 149.7 (CH), 154.4 (Cq), 165.2 (Cq),
169.1 (C=0) ppm. FTIR (ATR) cm™": 3347 (vCH,, CH), 3035 (vNH,), 1745-1650 (vC=0), 1191 (v-O).
N,N',N''-((35,75,115)-2,6,10-trioxo-1,5,9-trioxacyclododecane-3,7,11-triyl)-tris(2,3-
dihydroxybenzamide), enterobactin. 'H NMR (300 MHz, Acetone-d6/TMS): &= 4.77 (6H, m), 5.15
(3H, m), 6.73 (3H, t), 7.06 (3H, d), 7.28 (3H, d), 7.92 (3H, s), 8.46 (3H, d) ppm. °C NMR (75.4 MHz,
Acetone-d6/TMS): = 54.39 (CH), 66.60 (CH2), 116.27 (Cq), 119.51 (CH), 120.72 (CH), 121.12 (CH),

148.27 (Cq), 151.40 (Cq), 170.95 (CO), 172.03 (CO) ppm.



Table S1. X-ray crystallographic data.

data_shelx
_audit_creation_date
_audit_creation_method
14

Olex2 1.1

(compiled 2010.09.30 svn.r1450,
_chemical_name_common
_chemical_name_systematic
7

?
7
_chemical_formula_moiety
_chemical formula_sum
_chemical_formula_weight
_chemical_absolute_configuration
_chemical_melting_point
loop_

_atom_type_symbol

_atom_type_description

_atom_type_scat_dispersion_real
_atom_type_scat_dispersion_imag

_atom_type_scat_source

2011-05-11

GUI svn.r3284)

?

'C39 H27 Fe N6 012,

'C48 H48 Fe N9 015'

1046.80

ad
?

'C'" 'C'" 0.0033 0.0016 'International Tables Vol C Tables 4.

6.1.1.4"

'Fe' 'Fe' 0.3463 0.8444 'International Tables Vol C Tables

and 6.1.1.4"

'N' 'N' 0.0061 0.0033 'International Tables Vol C Tables 4.

6.1.1.4"

'O'" 'O' 0.0106 0.0060 'International Tables Vol C Tables 4.

6.1.1.4"

'H' 'H' 0.0000 0.0000 'International Tables Vol

6.1.1.4"

_space_group_crystal_system
_space_group_IT_number
_space_group_name_H-M_alt
_Space_group_name_Hall
loop_
_space_group_symop_id

_space_group_symop_operation_xyz

| |
Xy Yr Z

'-y, x-y, z'
'-x+y, —-xX, z
'x+2/3, y+1/3, z+1/3"
'-y+2/3, x-y+1/3, z+1/3"
'-x+y+2/3, -x+1/3, z+1/3"
'x+1/3, y+2/3, z+2/3"
'-y+1/3, x-y+2/3, z+2/3"
'-x+y+1/3, -x+2/3, z+2/3"

OO0 IO U WN

_cell_length_a
_cell_length_b
_cell_length_c
_cell_angle_alpha
_cell _angle_beta

'trigonal'
146

IR 3'

IR 3'

18.650(1)
18.650 (1)
12.317(2)
90.00
90.00

C Tables 4.

3(C3 H7 N O)'

and

and

and

and



_cell _angle_gamma 120.00

_cell_volume 3710.2(8)
_cell formula_units_7 3
_cell _measurement_reflns_used 96
_cell measurement_temperature 200
_cell _measurement_theta_max 22.5
_cell measurement_theta_min 2.2
_exptl_absorpt_coefficient_mu 0.383
_exptl_absorpt_correction_T_max ?
_exptl_absorpt_correction_T_min ?
_exptl_absorpt_correction_type none
_exptl_absorpt_process_details ?
_exptl_crystal_colour blue
_exptl_crystal_colour_primary blue
_exptl_crystal_density_diffrn 1.4006
_exptl_crystal_density_meas ?
_exptl_crystal_density_method 'not measured’
_exptl_crystal_description prism
_exptl_crystal_F_000 1635
_exptl_crystal_size_max 0.35
_exptl_crystal_size_mid 0.21
_exptl_crystal_size_min 0.18

_exptl_special_details
,?

_diffrn_reflns_av_R _equivalents 0.0482

_diffrn reflns_av_unetI/netl 0.0446
_diffrn_reflns _limit_h max 24
_diffrn_reflns_limit_h min -16
_diffrn_reflns_ limit_k_ max 21
_diffrn_reflns_limit_k min -24
_diffrn_reflns limit_ 1 max 15
_diffrn_reflns_limit_1 min -15
_diffrn_reflns_number 8841
_diffrn_reflns_theta full 27.52
_diffrn_reflns_theta_max 27.52
_diffrn_reflns_theta min 2.08
_diffrn_ambient_temperature 200
_diffrn_detector 'CCD area detector'
_diffrn_detector_area_resol mean °?
_diffrn_detector_type KappaCCD

_diffrn_measured_fraction_theta_ full 0.998
_diffrn_measured_fraction_theta max 0.998

_diffrn_measurement_device_type 'Bruker—-AXS—-enraf-nonius KappaCCD'
_diffrn_measurement_method 'Phi and omega scans'
_diffrn_radiation_monochromator graphite
_diffrn_radiation_probe X-ray
_diffrn_radiation_source 'fine-focus sealed tube'
_diffrn_radiation_type MoK\ a
_diffrn_radiation_wavelength 0.71073
_diffrn_source_target Mo
_diffrn_standards_decay_% ?
_diffrn_standards_interval_count ?
_diffrn_standards_interval time ?
_diffrn_standards_number ?

_reflns_number_gt 3384

_reflns_number_ total 3716



_reflns_threshold_expression >2sigma (1)

_computing_cell_refinement 'Dirax’
_computing_data_collection 'Bruker—-AXS—-enraf-nonius KappaCCD'
_computing_data_reduction 'EvalCCD'

_computing molecular_graphics

14

O. V. Dolomanov, L. J. Bourhis, R. J. Gildea, J. A. K. Howard and H.
Puschmann,

OLEX2: a complete structure solution, refinement and analysis
program.

J. Appl. Cryst. (2009). 42, 339-341.

7

_computing publication_material

14

O. V. Dolomanov, L. J. Bourhis, R. J. Gildea, J. A. K. Howard and H.
Puschmann,

OLEX2: a complete structure solution, refinement and analysis
program.

J. Appl. Cryst. (2009). 42, 339-341.

14

_computing_structure_refinement 'SHELXL-97 (Sheldrick, 1997)"
_computing_structure_solution 'SHELXS-97 (Sheldrick, 2008)"
_refine_diff_ density_max 0.539
_refine_diff_density_min -0.559

_refine_diff density_rms 0.097

_refine_ls_abs_structure_details 'Flack H D (1983), Acta Cryst. A39,
876-881"

_refine_1ls_abs_structure_Flack 0.00(2)
_refine_1ls extinction_coef ?
_refine_ls extinction_method none
_refine_1ls_goodness_of_fit_ref 1.126
_refine_1ls_hydrogen_treatment constr
_refine_ls_matrix_type full
_refine_ls_number_parameters 222
_refine_ls number_reflns 3716
_refine_ls number_restraints 1
_refine_1s R _factor_all 0.0682
_refine_1s_R_factor_gt 0.0532
_refine_1ls restrained_S_all 1.125
_refine 1s_shift/su_max 0.000
_refine 1s_shift/su_mean 0.000
_refine_1ls_structure_factor_coef Fsqgd
_refine_ls_weighting_details 'calc
w=1/[\s"2"(Fo"2")+(0.0548P)"27+10.9877P] where P=(Fo"2"+2Fc"2") /3"
_refine_ls_weighting_scheme calc
_refine_1s_wR_factor_gt 0.1262
_refine_1s wR_factor_ref 0.1379

_refine_special_details

7

Refinement of F"2”" against ALL reflections. The weighted R-factor
wR and

goodness of fit S are based on F"2%, conventional R-factors R are
based

on F, with F set to zero for negative F"2”. The threshold expression
of

F~"27” > 2sigma(F"2”) is used only for calculating R-factors(gt) etc.
and is



not relevant to the choice of reflections for refinement. R-factors
based

on F*"2” are statistically about twice as large as those based on F,
and R-

factors based on ALL data will be even larger.

.
14

_atom_sites_solution_hydrogens geom
_atom_sites_solution_primary direct
_atom_sites_solution_secondary difmap
loop_

_atom_site_label

_atom_site_type_symbol

_atom_site fract_x

_atom_site_fract_y

_atom_site fract_ =z

_atom_site_U_iso_or_equiv

_atom_site_adp_type

_atom_site_occupancy

_atom_site_symmetry_multiplicity

_atom_site_calc_flag

_atom_site_refinement_flags

_atom_site_disorder_assembly

_atom_site_disorder_group

Fel Fe 0.3333 0.6667 0.60437(5) 0.02246(19) Uani 1 3 4 S . .
0.23381(15) 0.60462(15) 0.69192(19) 0.0267(5) Uani 1 1 d

0l O

02 0 0.03944(19) 0.5526(2) 0.9084(3) 0.0538(8) Uani 1 1 d
03 O 0.2496(2) 0.69828(18) 0.9901(2) 0.0462(7) Uani 1 1 d
04 O 0.2093(5) 0.6434(3) 1.1543(3) 0.149(3) Uani 1 1 4 . . .
N1 N 0.24299(19) 0.67754(18) 0.5060(2) 0.0276(6) Uani 1 1 d
N2 N 0.1611(2) 0.5552(2) 0.8875(2) 0.0359(7) Uani 1 1 d

H10 H 0.1963 0.5529 0.8422 0.043 Uiso 1 1 calc R . .
Cl C 0.2505(3) 0.7161(3) 0.4116(3) 0.0367(8) Uani 1 1 d
H1 H 0.3004 0.7361 0.3717 0.044 Uiso 1 1 calc R . .
C2 C 0.1875(3) 0.7284(3) 0.3690(3) 0.0455(10) Uani 1 1 d
H2A H 0.1949 0.7560 0.3016 0.055 Uiso 1 1 calc R . .
0.1157(3) 0.7000(3) 0.4257(3) 0.0494(11) Uani 1 1 d

C3 C

H3 H 0.0732 0.7090 0.3983 0.059 Uiso 1 1 calc R . .

C4 C 0.1034(2) 0.6569(3) 0.5262(3) 0.0385(9) Uani 1 1 d
C5 C 0.0317(2) 0.6256(3) 0.5933(4) 0.0449(10) Uani 1 1 d
H5 H -0.0154 0.6281 0.5694 0.054 Uiso 1 1 calc R .

Co C 0.0310(2) 0.5921(3) 0.6918(4) 0.0422(9) Uani 1 1 d
Ho H -0.0173 0.5718 0.7355 0.051 Uiso 1 1 calc R . .

C7 C 0.0995(2) 0.5861(2) 0.7323(3) 0.0326(7) Uani 1 1 d
C8 C 0.1682(2) 0.6104(2) 0.6657(3) 0.0263(6) Uani 1 1 d
C9 C 0.1709(2) 0.6482(2) 0.5627(3) 0.0292(7) Uani 1 1 d .
Cl0 C 0.0965(2) 0.5621(2) 0.8491(3) 0.0353(8) Uani 1 1 d
Cll C 0.1714(3) 0.5516(3) 1.0033(3) 0.0422(9) Uani 1 1 d
H11 H 0.1146 0.5186 1.0348 0.051 Uiso 1 1 calc R .

Cl2 C 0.2173(3) 0.5062(3) 1.0321(4) 0.0505(11) Uani 1 1 d
H12 H 0.2186 0.5009 1.1120 0.061 Uiso 1 1 calc R

H13 H 0.1881 0.4498 1.0007 0.061 Uiso 1 1 calc R . .

Cl3 C 0.2115(4) 0.6368(3) 1.0576(3) 0.0569(13) Uani 1 d

1
05 O -0.0146(6) 0.2920(4) 0.4083(6) 0.155(3) Uani 1 1 4d .
N3 N 0.0095(4) 0.4191(3) 0.3564(5) 0.0777(14) Uani 1 1 d .

Cl4 C 0.0067(15) 0.3476(7) 0.3537(11) 0.246(11) Uani 1 1 d
H14 H 0.0287 0.3406 0.2876 0.295 Uiso 1 1 calc R . .

Cl5 C -0.0470(9) 0.4304(8) 0.4113(15) 0.239(10) Uani 1 1 d
H18 H -0.0995 0.3780 0.4148 0.359 Uiso 1 1 calc R
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H19 H -0.0555 0.4719 0.3737 0.359 Uiso 1 1 calc R

H20 H -0.0268 0.4496 0.4850 0.359 Uiso 1 1 calc R

Cle C 0.0670(8) 0.4873(7) 0.2876(9) 0.148(4) Uani 1 1 d
H15 H 0.1064 0.4735 0.2545 0.222 Uiso 1 1 calc R

H16 H 0.0972 0.5375 0.3316 0.222 Uiso 1 1 calc R

H17 H 0.0362 0.4968 0.2305 0.222 Uiso 1 1 calc R

loop_

_atom_site_aniso_label
_atom_site_aniso_U_11
_atom_site_aniso_U_22
_atom_site_aniso_U_33
_atom_site_aniso_U_23
_atom_site_aniso_U_13
_atom_site_aniso_U_12
Fel 0.0243(2) 0.0243(2)
0l 0.0241(11) 0.0287(13) 0.0276(13)
02 0.0466(17) 0.067(2) 0.0543(18) 0.
03 0.0542(18) 0.0424(15) 0.0334(14)

0.0177(14)

04 0.268(9) 0.
N1 0.0313(16)

0.0167(13)

N2 0.0371(17)
Cl 0.043(2) 0.
C2 0.058(3) 0.
C3 0.057(3) 0.
C4 0.037(2) 0.
C5 0.0292(19)
Co 0.0290(18)
C7 0.0295(17)

0.0147(14)

C8 0.0251(16)

0.0121(13)

C9 0.0293(17)

0.0166(14)

Cl10 0.0329(18) 0.0288(18) 0.042(2) 0.0015(15) 0.0138(16) 0.0136(15)
Cll 0.046(2) 0.049(2) 0.0278(18) 0.0090(17) 0.0134(16) 0.0207(18)
Cl2 0.046(2) 0.060(3) 0.036(2) 0.018(2) 0.0094(18) 0.019(2)

Cl3 0.080(3) 0.056(3) 0.028(2) 0.0017(18) 0.017(2) 0.029(3)

05 0.243(9) 0.100(5) 0.148(6) 0.015(4) 0.059(6) 0.106(6)

N3 0.085(4) 0.061(3) 0.087(4) 0.004(3) 0.010(3) 0.036(3)

Cl4 0.53(3) 0.105(8) 0.141(10) 0.025(7) 0.005(14) 0.186(15)

Cl5 0.178(13) 0.123(9) 0.33(2) -0.029(12) 0.165(14) 0.011(9)

Cle 0.167(10) 0.125(8) 0.109(7) 0.036(6) 0.027(7) 0.041(7)

0.0187(3) 0.000 0.000 0.01216(12)
0.0040(10) 0.0028(9) 0.0134(10)
0136 (16) 0.0263(15) 0.0332(1l6)

-0.0029(12) 0.0081(12)

076 (3) 0.035(2) -0.003(2) 0.043(3)
0.0316(16) 0.0213(13) -0.0015(11)

0.035(4)
-0.0025(11)

0.0405(17) 0.0301(1le6) 0.0062(13) 0.0108(13) 0.0194(15)
046 (2) 0.0260(17) 0.0050(15) -0.0003(15) 0.0259(18)
063(3) 0.0294(19) 0.0034(18) -0.0073(18) 0.041(2)
071(3) 0.042(2) -0.007(2) -0.020(2) 0.048(2)

048(2) 0.039(2) -0.0110(17) -0.0099(16) 0.0275(18)
0.064(3) 0.048(2) -0.010(2) -0.0070(17) 0.0279(19)
0.044(2) 0.052(2) -0.0078(18) 0.0047(17) 0.0174(17)
0.0303(17) 0.0376(19) -0.0046(14) 0.0006(14)

OO OO OO

0.0240(15) 0.0295(16) -0.0032(12) -0.0012(13)

0.0310(17) 0.0296(17) -0.0085(13) -0.0045(13)

_geom_special_details

14

All esds (except the esd in the dihedral angle between two 1l.s.
planes)

are estimated using the full covariance matrix.
taken

into account individually in the estimation of esds in distances,
angles

and torsion angles;
only

used when they are defined by crystal symmetry.
(isotropic)

The cell esds are

correlations between esds in cell parameters are

An approximate

10



treatment of cell esds is used for estimating

planes.

14
loop_

_geom_bond_atom_site_label_1
_geom_bond_atom_site_label_2

_geom_bond_distance

_geom_bond_site_symmetry_2

_geom_bond_publ_flag

Fel 01 1.949(2)

Fel 01 1.949(2)
Fel 01 1.949(2)
Fel N1 2.166(3)
Fel N1 2.166(3)
Fel N1 2.166(3)

0l C8 1.321(4)

02 C10 1.229(4)

03 C12 1.459(5)
03 C13 1.303(5)
04 C13 1.199(6)
N1 C1 1.337(5)

N1 C9 1.363(5)

N2 H10 0.8800 .
N2 C10 1.358(5)
N2 C11 1.445(5)

Cl H1 0.9500 . 7

Cl C2 1.405(5)
C2 H2A 0.9500 .
.361(7)

cz2 C3 1 .
C3 H3 0.9500 . 7
C3 C4 1.430(6)
C4 C5 1.425(6)
C4 C9 1.421(5) .
C5 H5 0.9500 . 7
C5 C6 1.362(6) .
Cé H6 0.9500 . 7
Ce C7 1.427(5)
C7 C8 1.393(5)

C7 C10 1.499(5)

C8 C9 1.439(5)
Cl1l H11 1.0000

Cll Cl2 1.516(7)

Cll C13 1.531(6)
Cl2 03 1.460(5)
Cl2 H12 0.9900
Cl2 H13 0.9900

05 C14 1.129(11)

N3 C14 1.308(11)
N3 C15 1.355(13)

N3 Cle 1.457(10)

Cl4 H14 0.9500
Cl5 H18 0.9800
Cl5 H19 0.9800
Cl5 H20 0.9800
Cle H15 0.9800
Clée Hle 0.9800
Cle H17 0.9800

2_
3_

2_
3_

2_

?
?

D 10 D D D D U e

665
565
?

665
565

?

?
?

665

(RO RLVRELVRREV]

?
?
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esds involving 1l.s.



loop_
_geom_angle_atom_site_label_1
_geom_angle_atom_site_label_ 2
_geom_angle_atom_site_label_3
_geom_angle
_geom_angle_site_symmetry_ 1
_geom_angle_site_symmetry_ 3
_geom_angle_publ_flag

01
o1
01
o1
01
o1
01
o1
01
o1
01
o1
01
o1
02
02
03
03
03
03
04
04
N1
N1
N1
N1
N1
N1
N1
N2
N2
N2
N2
Cl
Cl
Cl
C2
C2
C2
C3
C3
C4
c4
C4
C5
C5
C5
cé
Cco
cé

Fel
Fel
Fel
Fel
Fel
Fel
Fel
Fel
Fel
Fel

01
o1
01
N1
N1
N1
N1
N1
N1
N1

92
92
92

.35(10)
.35(10)
.35(10)
98.39(10)
98.38(10)
166.48(10)
79.09(10)
79.09(10)
79.09(10)
98.39(10)
Fel N1 166.48(10)
Fel N1 166.49(10)
C8 C7 124.6(3)

C8 C9 116.6(3)

Cl0 N2 121.6(4)

Cl0 C7 120.9(4)

Cl2 C11 110.0¢(3)
Cl2
Cl2
C1l3
C1l3
C1l3
Fel
Fel
Fel

Cll 113.8¢(3)
03 125.1(5)
Cll 121.1¢(5)
N1 91.73(11)
N1 91.73(11)
N1 91.73(11)

Cl H1 118.6 . . 7

Cl C2 122.8(4)
C9 C4 123.0(3)
C9 C8 115.7(3)

Cl0 C7 117.4(3)..

Cl1l H11 106.6 .
Cll Cl2 112.5(3)
Cll C13 113.0¢(3)
N1 Fel 131.3(3)
N1 C9 118.5(3)
C2 H2A 120.5

Cl
C3
C3
C2
C2
C3
C5
C9
c4
co
co
C5
C5
C7

C4 120.8(4)
Cl 119.0(4)
H2A 120.5

H3
H5
Cs8
C3
H6
C7
C4
H5
Cl0 117.3(3)

121.
125.

2(3)
9(4)

122.
119.

9(4)
8(4)

H1 118.6 . . ?
H3 119.6 . . ?

119.6 . . 7
120.1 . . 2

3_565 2_665 7
2_665 7
3_565 7
2_665 7

2_665 3_565 7

3_565 2_665

2_665 2_665 7

3_565 3_565 7

b}

3.565 . 2

2_665 . 7
3_565 7
?
?
?
?

2_665 . 7

H12 109.7 2_665 . 7
H13 109.7 2_665 . ?

?
?
?
. 2_665 7
3_565 2_665 7
3_565 7

?

?

?
?

118.5 . . 7

120.1 . . 2

?
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C7
C7
C8
Cs8
C8
C9
C9
C9
C10
C10
Cl1
Cl1
Cl1
Cl2
Clz2
H12
C1l3
C13
05
05
N3
N3
N3
N3
N3
N3
N3
Cl4
Cl4
C1l5
H18
H18
H19
H15
H15
H1l6

loop

Cé H6 118.5 . . 7
c8 C9 118.7(3) . . 7

Ol F

el 117.5(2) . . 72

C7 Cé6 118.8(3) . . 7
C7 Cl0 123.6(3) . . 72

N1 F

el 109.4(2) . . 7

c4 C3 115.9(4) . . 72
c4 C5 118.2(4) . . 7

N2
N2
N2
Cl2
Clz2
Cl1
Cl1
Cl2
03
Cl1
Cl4
Cl4
Cl4
C1l5
C1l5
C1l5
Cle
Cle
Cle
N3
N3
N3
C1l5
C1l5
C1l5
Cle
Cle
Cle

H10 120.2 . . ?
Cl1l 119.6(3) . . ?
H10 120.2 . . ?

H12 109.7

H13 109.7

H11 106.6 . .

c1l3 111.0(4) . . 7

H13 108.2 . . 7
Cl2 118.8(3) . 3_565 7

H11 106.6
N3 137.5(1
H14 111.3
H14 111.3
H18 109.5
H19 109.5
H20 109.5
H15 109.5
H16 109.5
H17 109.5
Cl5 122.3

8
3

LR I B N Y N AV RN
.

(
Cle 120.8(
Cle 116.3(
H19 109.5
H20 109.5
H20 109.5
H16 109.5
H17 109.5
H17 109.5

) ) ) ) ) ) e

_geom_hbond_atom_site_label_ D
_geom_hbond_atom_site_label_H
_geom_hbond_atom_site_label_ A
_geom_hbond_distance_DH
_geom_hbond_distance_HA
_geom_hbond_distance_DA
_geom_hbond_angle_DHA
_geom_hbond_site_symmetry_A

N2 H10 01 0.88 2.04 2.691(4) 129.
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Figure S1. Potentiometric titration curves: (a) [sulfoxinobactine] = 4.8 x 10 M; (b) [sulfoxinobactine] /

[Fe>*] = 1/1, 4.8 x 10* M, Solvent: H,0, I =0.1 M (NaClOy), T = 25.0(2)°C.
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Figure S2. UV-vis absorption spectra of sulfoxinobactine as a function of p[H], (a): p[H] = 1.02, 1.16,
1.29, 1.43, 1.59, 1.74, 1.90, 2.13, 2.35, 2.53, 2.75; (b): p[H] = 4.73, 5.03, 5.78, 6.20, 6.80, 7.00, 7.30

and 7.82. [sulfoxinobactin] = 1.5 x 10° M, Solvent: H,0, 1=0.1 M (NaClQOy), T =25.0(2)°C.
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1.0+
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p[H] 2.24

0.6- I

Abs

0.4+

p[H] 0.054

0.2+

0.0+
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Wavelength {(nm)
Figure S3 — UV-vis absorption spectra of a Fe’* - sulfoxinobactin mixture at p[H] = 0.054 (bottom),
0.14, 0.32, 0.49, 0.62, 0.79, 0.99, 1.16, 1.34, 1.50, 1.66, 1.75, 1.86 and 2.24 (top). [Fe**] = 1.5 x 10™* M,

[sulfoxinobactin] = 1.6 x 10™* M, Solvent: H,O, I=0.1 M (NaClO,), T = 25.0(2)°C.
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Figure S4 — UV-vis absorption spectra of a Fe** - sulfoxinobactin mixture at p[H] = 6.90, 7.20, 7.42,
7.61, 7.82, 8.03, 8.28 and 8.60. [Fe**] = 6.8 x 10™ M, [sulfoxinobactin] = 7.6 x 10° M, Solvent: H,0, I

=0.1 M (NaClOy), T = 25.0(2)°C.
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Figure SS. Plot Absorbance versus p[H] at A = 450 (e) and 600 nm (A ) for Fe-oxinobactin. [Fe3+] =8.9
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x 107 M, [oxinobactin] = 9.7 x 10 M, Solvent: CH;OH/H,O (80/20 w/w), I = 0.1 M (NaClOy), T =

25.0(2)°C
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Figure S6. Plot Absorbance versus p[H] at A = 430 (e) and 580 nm (A) for Fe-sulfoxinobactin. [F63+] =

6.8 x 107 M, [sulfoxinobactin] = 7.6 x 107 M, Solvent: H;O, I=0.1 M (NaClO,), T = 25.0(2)°C
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Figure S7. Plot pFe versus p[H]. pFe = -log [Fe**] calculated for [Fel; = 10°® M, [L]t = 10° M. A
enterobactin4, A TRENCAM”, ° hopobactinlg, o TRENHOPOIS; pFe were calculated from the

protonation and the complexation constants published.
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Figure S8. Plot pFe versus p[H]. pFe = -log [Fe’*] calculated for [Fel; = 10° M, [L]t = 10° M. m

sulfoxinobactin, ® O-TRENSOX.*!
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