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Figure S3Burgess reagent sulfamidate reaction mechariisaht.10is comprised of an 8:1

mi xture of anomer s wi t khandmbarsuggestad iyt anbmmesicu m f av or
protoncoupling constant (J = 11.3Hz). This also suggestaulose configuration. The

resulting sulfamidat@ p 0 s s e s*€iemformatiéin where ¥Cs-*C; transition is likely

required to progress towards product formation. Reactivity analysis assumes the addition of
Burgess reagent occurs first followed by ring flip. The remaining portion of the mechanism can

occur either through amnvg route or §1 route.Through either path, 8C4-*C; transition is

energetically disfavored, resulting in dd&xial strain between most substituents.



Supplementary figures

Table S1Attempts towards guanidirg8 formation from gulosamin27. Each case the result of
the atempt was concluded based off of TLC and LCMS analysis.

RN
0] OTBS
OBn K 28: R'=H, R?=H, R*H
NH; iti i 2 a. R'=Boc, R*=Boc, R3=
HaN™ 07 ™y NHCbz o 5" o nHeb: 28c: R'=nfa, R%=H, R3=H
ores H y NJJ\O : 'wNM\/\/NHCbZ 28d R'=H, R?=Boc, R=H
a bresh
HN HN BocN HN HN
0:&:?—01 BS OQOTBS o:\:P—OTBs OﬂDT BS O=/\Q—OTBS
HN_ NH BocN_ NBoc BocN. _NBoc N NH N NBoc
Y Y 1 L L
512 S13 s14 815 516
Trial Thiourea Solvent Additive Temperature Time Result

1 S12 DMF HgCl,, TEA 25°C 1d NR

2 S13 DMF HgCl,, TEA 25°C 1d NR

3 S14 DMF HgCl,, TEA 25°C 1d NR

4 515 DMF - 80 °C 2h decomp

5 S16 DMF - 25,40, 60 °C 2d-2h NR - decomp
6 S16 MeOH - 25, 40,60 °C 2d-2h NR - decomp
7 516 THF - 25, 40, 60 °C 2d-2h NR - decomp
8 516 DMF DIPEA 25°C 1d NR

9 S16 DMF HgCl,, TEA 25°C 1d NR

10 S17 DMF HgCl,, TEA 25°C 1d NR

11 S17 THF - 25°C 1d NR

12 S17 EtOH AcOH 25°C 1d NR



Supplementary figures

Table S2Reaction optimization attempts towards the formation of guanidine 28. DMC
(dimethyl carbonate), EDCI, {Ethyl-3-(3-dimethylaminopropyl)carbodiimideYThe best ield
was achieved for the overall transformation of thio@&aprotected guanidin28 without the

isolation of intermediat27.
I_E:IOTBS
o NH2
NHCDZ
)I\ NHCbz

OTBS
27

condmons

HN
Oﬁo‘rss

OT BS
28

/U\ b’ J\/\/\/NHCDZ

oTBS
HJCE
o NHZ

28e

NH
NHCbZ
JJ\ NHCDZ

OTBS

Entry E*/LA Base (eq) Solvent Temperature Time Result (yield)
1 DMC TEA (3) MeCN 85°C 12h 28e
2 DMC TEA (8) MeCN 85°C 12h 28e
3 DMC EA (3) THF 70 °C 12h 28e
4 DMC DBU (3) MeCN 85°C 12h 28e
5 DMC LiHMDS (3) MeCN 0°C-rt 2h 28 (trace)
6 DMC LiHMDS (2.5) MeCN 0°C-rt 12h 28e
7 DMC LiIHMDS (3.5) MeCN 0°C-rt 2h Decomposition
8 EDCI LiHMDS (3) THF -78°C-rt 2h 28 (trace)
9 HgCl, LiHMDS (3) DMF 0°C-rt 2h 28 (trace)
10 HgCl, NEt; (3) DMF 0°C-rt 2h 28 (57%)=



Streptothricin F model system synthesis
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Figure S4Reactionscheme for the synthesis of the streptothricin F model system. Full
characterization data includiftgl NMR and**C NMR for S17, S18andS19is included in this

supporting information documer@ompound S19 was screened for antimicrobial activity and

foundto be inactive.



General experimental procedures

Unless otherwise noted, all reactions were performed in fiined round bottom flasks under an

argon atmosphere. Air and moisture sensitive liquids were transferred using stainless steel syringe
or cannula. Unless otherwise noted, all commercial sohardseagents were used as received.
Tetrahydrofuran (THF) was distilled from benzophenone and sodium metal under a positive
pressure argon atmosphere immediately before use. All other anhydrous solvents were purchased
from VWR and stored under argon atipbsre. Sorbtec silica gel 60A (particle size®@ & m)
mesh was used for all flash column chromatography. Analytical thin layer chromatography (TLC)
was performed on 0.25 mm silica gel 684precoated plates from EMD Millipore. Plates were
visualized wih ultraviolet light (254 nm) and/or treatment with aqueous solutions of cerium
ammonium molybdate (CAM), potassium permanganate (KMo©Oninhydrin stain followed by

brief heating with a heat gun. Sephadex-2® size exclusion gel was purchased from GE
Healthcare. Nourseothricin sulfate was purchased from Jena Bioscience. Polarimeter analysis was
performed on a Jasco-Z900 Polarimeter using Spectra Manager 2.13.00 softirevas
recorded on a FIR spectrometer; thin film was formed in chloroform (CkgQolution.Proton

nuclear magnetic resonancel NMR) spectra were recorded at ambient temperature on a 400 or
500 megahertz (MHz) Varian NMR spectrometera 600 MHz Bruker NMR spectrometer
Additionally, 2D experimentgor some latestage intermediatesere recorded on a 700 MHz
Bruker NMR spectrometeAll 'H NMR experi ments are reported
(ppm) downfield of trimethyl silane (TMSandwere measured relative to the residual proton
signals of chlorofor3m)(,U at.e26®)n,e ndat hRa nodl) , ( 0d i 3
and water (UH 4NMP )ar eDarteap ofrotred as foll ows: <che

(s = singlet, bs = broad singlet, d = doublet, dd = doublet of doublets, dt = doublet of triplets, t =

S7



triplet, m = multiplet), integration, and coupling constant (Hz). Proton decoupled carbon nuclear
magnetic resonancé®C NMR) spectra were recorded at ambient temperature on a Varian NMR
spectrometer operating at 100 or 125 Mia Bruker NMR spectrometeperating at 30 MHz

All 3C NMR experiments are reportediin u n i tdewnfielpformTMS and were measured
relative to the residuaarbons i gnal s of c¢hloroform (0 77.1),
and di met hyl sul f ox iscmralyzZediby Gsihg MejtReNdva/Foftwadra vessionw a
12.0.1. Lowresolution mass spectra were performed on an Agilent 6120 LC/MSD with
electrospray ionization. Higresolution mass spectra were performed on a LTQ Orbitrap XL via
loop injection with an RSLC nanpump. Elemental analysis was performed by Intertek

Pharmaceutical Services in Whitehouse, New Jersey, United States.



Synthetic Procedures:

Gulosamine mimi&S17
Alloc w, O _NHAlloc

O N g NaNj then H,SO,
ﬁ*o ",
BnO - (0] BnO X N

Y DMF, 60 °C—23 °C :
OBn OBn
S17

62%
To a stirring solution ofhe sulfamidatg3.44 g, 7.03 mmol) in anhydrous DMF (70 mL) was
added sodium azid@.28 g, 35.14 mmol) at rt under a stream of argon. The reaction was warmed
to 60 °C and stirred for 5 h. LCMS analysis was performed to determine reaction progress and
upon completion, the reaction mixture was cooled to rt and quenched with 10% sdidr{c0
mL). The reaction mixture was stirred for an additional 30 mins and then poured into brine (50
mL). The brine layer was extracted with ether (3 x 100 mL) and the combined organic extracts
were washed with water (2 x 100 mdjhe organic layer wadried over magnesium sulfate,
fillered, and concentrated to a residue. The crude product was purified by silica gel
chromatography with 10:1 toluene:EtOAc to yield 1.97 g (4.34 mmol, 62%)0fas a white
solid: mp 7782 °C.R: (7:1 toluene/EtOAL= 0.43; 'H NMR (500 MHz, Chloroforrd) 0 17 . 37
7.27 (m, 10H), 5.90 (ddfi= 17.2, 10.4, 5.6 Hz, 1H), 5.445.41 (m, 1H), 5.31 (dgl = 17.2, 1.5
Hz, 1H), 5.23 (ddJ = 10.6, 1.6 Hz, 1H), 4.77 (d,= 11.2 Hz, 1H), 4.73 (d1 = 11.5 Hz, 1H), 4.66
(d,J=11.7Hz, 1H), 4.62 4.59 (m, 3H), 3.88 3.83 (m, 1H), 3.83 3.79 (m, 1H), 3.75 (p] =
6.6 Hz, 1H), 3.48 (t) = 7.3 Hz, 1H), 1.34 (d] = 6.4 Hz, 3H);3C NMR (100 MHz, CD&) U
155.03, 137.92, 137.36, 132.24, 128.73, 128.65, 128.61, 128.27, 128.08, ¥B37/43 78.70,
77.16, 74.67, 72.85, 70.13, 66.36, 60.64, 17I6OMS-ESI (m / 2: [M + NaJ" calcd for

C24H28N4aNaGs, 475.20Da; found 475.1 Da.



Streptolidine mimicS18

UNHZ DCC, CS, ONHBOC
“'"NHBoc THF “NCS

S18

73%
To a stirring solution oN,NNjlicyclohexylcarbodiimid€0.439 g, 2.13 mmol) and carbon disulfide
(0.918 mL, 15.19 mmol) in freshly distilled THF (10 mL) was addedbutyl ((1R,2R)2-
aminocyclohexyl)carbamat(@.456 g, 2.13 mmol) in freshly distilled THF (14 mL) at 0 °C under
a stream of argon over 30 mirdter the addition was complete, the reaction mixture was warmed
to rt and stirred for 12 h untbnsumption of starting material was observed through TLC analysis.
The reaction mixture was concentrated, diluted in ether (50 mL), filtered and the filtast
concentrated to a residue. The crude product was purified by silica gel chromatography with 5:1
hexanes:EtOAc to yield 0.399 g (1.56 mmol, 73% b8as a white solidR; (2:1 hexanes/EtOAC)
= 0.52 'H NMR (400MHz, Chloroformd) & 4 . 5 566( 854 (m, 1H) .54 331 (m,
1H), 2.11 (dJ = 13.3 Hz, 1H), 2.06 1.97 (m, 1H), 1.75 1.64 (m, 2H), 1.63 1.57 (m, 1H), 1.47
(s, 9H), 1.39 1.33 (m, 1H), 1.30 1.22 (m, 2H) The'HNMR data ofS18are in accordance with
those reported previousi *C NMR (100 MHz, CDG)) G 155. 17 ,60.46353.89) 6 ,
32.35, 31.60, 28.56, 24.06, 23.68MS-ESI (m/ 2: [M + Na]* calcd for G2H20N20.SNa,279.11

Da; found 279.3 Da.

S10
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Streptothricin mimicS19

Hl\i NH BCl, HN_ _NH
| e
u,,/,l/\ojN o CH,Cl,, 0 °C ":CJ/N o
" JJ\/\/\/NH
BnO” ™ 'NJ\:/\/\/NHCbZ 33% Hom v N i
oBn " NHCbz ° OH NH,

S19

To a stirring solution oprotected S190.111 g, 0.129 mmol) in anhydrous DCM (1.3 mL) was

added a solution of boron trichloride (1M in DCM, 4.56 mmol) dropwise over 30 miii8 4C

under a stream of argon. The reaction mixture was stirret8&C for 1 h, warmed to 0 °C over

1 h, stirredat O °C and then warmed to rt. The reaction mixture was stirred at rt for 12 h and the

consumption of starting material was observed through TLC analysis. The reaction mixture was

cooled to 0 °C, quenched with MeOH (3 mL) warmed to rt and concentratetbsidae. The
crude product was purified by reverse phase chromatography-2@0%ater/MeCN over 32 mins
and pure fractions were freeze dried to yield 0.018 g (0.042 mmol, 33%dPais a white foam.
IH NMR (500 MHz, Methanetl) U 5J=0.8 Hz( 14}, 4.58 (ddJ = 4.7, 1.8 Hz, 1H), 4.15
i 4.09 (m, 1H), 3.72 (ddl= 9.7, 4.7 Hz, 1H), 3.46 (dd,= 9.4, 6.1 Hz, 1H), 3.31 3.28 (m, 2H),
3.26 (t,J = 9.6 Hz, 1H), 2.95 (t) = 7.6 Hz, 2H), 2.16 (d] = 11.5 Hz, 2H), 1.91 1.86 (m, 4H),
1.76i 1.63 (m,3H), 1.59i 1.52 (m, 3H), 1.44 1.38 (m, 2H), 1.35 (d] = 6.1 Hz, 3H)*C NMR
(100MHz,cdod) u 172. 12, 162. 48, 81. 03, 75. 67,
29.70, 28.21, 24.81, 22.69, 17.8EMS-ESI (m / 2: [M + H]"* calcdfor C19H37NeOs, 413.29Da;

found 413.3 Da.

S11
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NitroketonelO:

Q 'E‘HCbéH CDI, then MeNO,, t-BuOK

t-BuO THF, 0523 °C t-BuO NO,
(0] o

O  NHCbz

93%
To a stirringsolution of carbonyl diimidazole (2.60 g, 16.04 mmol) in freshly distilled THF (165
mL) was added aolution ofN-CbzL-aspartic acid 4ert-butyl ester5 (4.94 g, 15.28 mmol) in
freshly distilled THF (55 mL) at 23 °@nder argon and stirred for 5 A solution of the nitro
methane, potassium salt was prepared by diluting potassrt:butoxide (1.89 g, 16.81 mmol) in
freshly distilled THF (20 mL) which was placed in an ice bath at 0 °C. A solution of nitromethane
(8.18 mL, 152.78 mmol) in THF (88 mL) was added to the potasturbutoxide solution at 0
°C and stirred for 30 mins at 0 °C, and then allowed to warm t&€28¢&r 30 mins. Theessel
containing the activated mixed anhydride was added to this solution via cannula and then stirred
for 12 h at 23 €. The reaction mixture was quenched with a 1 M HCI solution (400 mL), diluted
with EtOAc (100 mL), and then extracted with EtOAc (330 InL). The combined organic layers
were washed with brine (200 mL) and dried oves®@. The solventvasremoved to yield 4.6 g
(12.6 mmol, 93%) of pure nitro ketod& as an amber solid: mp &8 °C.R: (5% MeOH/CHCl>,
CAM) = 0.36; B} -43.12 (c = 0.5, CHCL,); IR (thin film, cni®): 3366.61, 2979.48, 2934.84,
1717.10, 1562.06, 1510.10, 1455.75, 1369.22, 1316.74, 1243.81, 1155.68, 1053.23, 998.82,
844.13, 752.56, 698.51H NMR (500 MHz,CDClL) G 71. 7432 (m, 5H), 5.85 (d] = 8.6 Hz,
1H), 5.60 (d,J = 15.3 Hz, 1H), 5.49 (d] = 15.4 Hz, 1H), 5.16 (s, 2H), 4.61 (dt= 8.4, 4.1 Hz,
1H), 3.06 (dd,J = 17.5, 4.2 Hz, 1H), 2.72 (dd= 17.5, 4.7 Hz, 1H), 1.43 (s, 9HFC NMR (100
MHz, CDCk): U 199130.4, 15&, 1357, 1288, 128.7,128.4, 82.9, 8,775, 772, 76.8, 67.9,
557, 368, 28.0. HRMSESI (m / 2: [M + NaJ]" calcd for G7H22N207Na, 389.1325 Da; found

389.1325 Da.
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Nitroalcohol11:

O NHCbz O  NHCbz

NaBH,

t-BuO NO, CH,Cl,-MeOH, 0 °C t-BuO NO,

10 1"
86%, dr: >6:1

To a stirring solution 010 (10.7 g, 29.23 mmolin a solvent mixture of anhydrous @&l (35

mL) and anhydrous MeOH (25 mL) at 0 °C was added sodium borohydride (1.11 g, 29.23 mmol)
portionwiseover 1 h undea stream oérgon. The reaction mixture was allowed to stir for 30 mins

at 0 °C following the final addition of sodium borohydride. Wimaintaining a temperature 0f

°C, the reaction mixture was quenched by the addition of KB%O;, solution, diluted withHCH,-

Cl> (100 mL) and then extracted with @El> (3 x 50 mL).The combined organic layers were
washed wittH20 (100 mL), dred over sodium sulfate, and concentrated. The crude product was
purified by silica gel chromatography eluting with 5:38:1 hexanes/EtOAD yield 9.3 g (25.25
mmol, 86%) of the nitro alcohdll as a diasterometric mixture of a clear oil (dr: >&H); R (2:1
hexanes/EtOAc) = 0.38; B} +1.88 ¢ = 1.03, CHCL); IR (thin film, cm?): 3339.11, 1697.10,
1554.06, 1368.33, 1253.34, 1154.38, 1039.33, 69%88MR (500 MHz,CDsOD) & i 7.273 8
(m, 5H), 5.12 (d) = 12.3 Hz, 1H), 5.04 (d = 12.5 Hz, 1H), 4.62 (dd,= 12.7, 2.6 Hz, 1H), 4.41

i 4.36 (m, 1H), 4.22 4.16 (m, 1H), 3.95 (td] = 9.6, 3.9 Hz, 1H), 2.74 (dd= 15.4, 4.1 Hz, 1H),

2.38 (ddJ=15.4, 9.9 Hz, 1H), 1.4, 9H):"3C NMR (100 MHzCDsOD) & 172. 1, 158.
1295, 129.0, 128.9, 82.1, 80.2, 22677, 52.6, 38.3, 28.2. HRME&SI (m / 2: [M + NaJ" calcd

for C17H24N207Na,391.1481 Da; foun891.1478Da.

S13



Dicarbamatel 2:

NiCl,-6 H,O, NaBH,
then Boc,0O

t-BuO NO, MeOH-THF. 0223 °C £-BuO NHBoc
OH OH

12

O  NHCbz O  NHCbz

1
85%

To a stirring solution ofil1 (10.85 g, 29.46 mmol) and nickel (Il) chloride hexahydrate (7.00 g,
29.46 mmol) in MeOH (150 mL) and THF (150 mL) was added sodium borohydride (5.57 g,
147.29 mmol) portionwise over 10 mins at O °C under a stream of argon. The reaction mixture was
stirredfor 30 mins and reaction progress was determined by TLC analysis. Upon consumption of
the starting materiadji-tert-butyl dicarbonate (19.29 g, 88.37 mmol) was adate@l °C, stirred at

0 °C for 15 mins, warmed to rt and then stirred for 12 h. A 10%iealof sodium bicarbonate

(200 mL) was added and the reaction mixture was filtered over celite, concentrated to half its
volume and added td>0 (100 mL). The aqueous layer was extracted with EtOAc (3 x 100 mL)
and the combined organic extracts were wasVigdbrine (200 mL)The organic layer was dried

over sodium sulfate, filterednd concentrated to a residue. The crude product was purified by
silica gel chromatography withi11 3:1 hexanes/EtOAc to yield 11.0 g (25.08 mmol, 85%) of a
diasterometric fixture of 12 as a clear oilR (1:1 hexanes/EtOAc, CAM= 0.50;[ &} +25.53

(c = 1.3, CHCLy); IR (thin film, cn?): 3339.78, 2977.37, 1691.67, 1511.36, 1455.14, 1392.20,
1366.47, 1248.80, 1157.12, 1040.71, 845.51, 738.57, 69ABEYIR (500 MHz,CDCl;) & 7. 37
i 7.33 (m, 5H), 5.68 (d] = 9.1 Hz, 1H), 5.46 (bs, 1H), 5.09 (s, 2H), 3i93.88 (m, 1H), 3.65

3.53 (m, 2H), 3.02 (df] = 14.9, 4.7 Hz, 1H), 2.67 (dd= 16.4, 5.8 Hz, 1H), 2.60.2.54 (m, 1H),

1.44 (s, 9H), 1.42 (s, 9HFC NMR (125 MHz,CDClL) U 6,157.8, 1565, 136.3, 128.5, 128.1,
128.0, 81.2, 79.8,3(0, 66.8, 50.2, 42, 362, 284, 27.9. HRMSESI (m / 2: [M + Na]" calcd for

C22H34N207Na,461.2264 Da; found 461.2260 Da.
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Lactaml3:

o}
O NHCbz HCO,H, 60 °C NH
t-BuOJ\/Y\ NHBoc
CbzHN
OH 40% OH

12 13

A stirring solution of1l2(5.33 g, 12.15 mmol) in formic acid (118 mL, 3.11 mol) was heated to 60

°C for 8 h under argon. The solvent was removed under reduced pressure, and the residue was
concentrated in heptane (3LR0 mL) to remove residual formic acid. The residue was diluted in
MeOH (100 mL) and sodium carbonate (12.88 g, 121.54 mmol) was added, and the reaction
mixture was stirred for 1 h. The reaction mixture was dilut€HaCl, (100 mL), filtered through

a cdite pad and concentrated to a residue. The crude product was purified by silica gel
chromatography with 10% MeOH/EtOAc to yield 1.30 g (4.92 mmol, 40%3af a whitesolid:

mp 166171 °C.Rr (12% MeOH/EtOAc, CAM)= 0.28;[ B % -22.17 €= 0.1, M&H); IR (thin

film, cm™): 3307.14, 2922.42, 1699.35, 1649.39 1540.04, 1495.69, 1455.16, 1333.15, 1257.42,
1042.46, 73&5, 697.28'H NMR (500 MHz,CDsOD) u T 7.274r0, 5H), 5.09 (s, 2H), 4.09

(9, J = 2.7 Hz, 1H), 4.02 3.94 (m, 1H), 3.44 (dd] = 13.4, 3.0 Hz, 1H), 3.28 (dd,= 13.4, 2.8

Hz, 1H), 2.52 (ddJ = 17.4, 11.1 Hz, 1H), 2.45 (dd= 17.4, 6.6 Hz, 1H)}*3C NMR (125 MHz,
(CD3)2SO U 169. 0, 155. 5,9 853,634,489, 4602 B.9.HRMSEZIfn. 9 , 12

/ 2): [M + Na]* calcd for GaH16N20O4Na,287.1007 Da; found 287.1005 Da.
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Silyl lactamS1:

o) o}
NH TBSOTY, 2,6-lutidine NH
CbzHN DMF, 0-23°C CbzHN
OH OTBS

13 76% s1

To a stirring solution ofL3 (1.34 g, 5.05 mmol) in anhydrous DMF (21.9 mL) was added 2,6
lutidine (2.37 mL, 20.21 mmol) anert-butyldimethylsilyl trifluoromethanesulfonat@.37 mL,

10.10 mmol) at 0 °C under a stream of argon. After 20 mins, the reaction mixture was warmed to
rt and stirred for 12 h. Upon consumption of starting material determined by TLC, the reaction
was quenched with the addition of brine (50 mL). Ether (50 mL) was added to the mixture and
used to extract the organic layer (3 x 50 mL), and then the organictextrere washed witH.O

(2 x 50 mL) and brine (50 mL). The combined organic layers were dried over sodium sulfate,
fillered, and concentrated to a residue. The crude product was purified by silica gel
chromatography with 2:1 10:1 EtOAc/hexanes to yieltl46 g (3.86 mmol, 76%) of protected
lactamS1as a white solidbmp 5759 °C.R (10:1 EtOAc/hexanes, CAM:= 0.17;] 8% -26.40 ¢

= 1.0, CHCL); IR (thin film, cm'): 2927.82, 1705.17, 1664.49, 1494.26, 1336.45, 1258.41,
1088.70,1047.16, 835.69H NMR (500 MHz,CDCl) U 1 7.303m8, 5H), 6.06 (bs, 1H), 5.10

(s, 2H), 4.83 (dJ = 7.9 Hz, 1H), 4.19 4.15 (m, 1H), 4.08 3.99 (m, 1H), 3.44 (d] = 12.5 Hz,

1H), 3.23 (dtJ = 13.0, 3.0 Hz, 1H), 2.53 (dd,= 17.0, 6.3 Hz, 1H), 2.46 (dd= 17.0, 11.5 Hz,

1H), 0.87 (s, 9H), 0.05 (d, = 7.5 Hz, 6H)*3C NMR (100 MHz,CDCl) & 176 136.3, 155 .
1287, 1284, 128.3, 671, 65.7, 4R, 472,332, 258, 181, -4.6,-4.8. HRMSESI (m / 2: [M +
Na]" calcd for GoH30N204SiNa,401.1872 Da; found 401.1868 Did assignments are included

along the 2 projection for the 2HH COSY spectrum.
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Amino-silyl lactamS2

0 0
NH Hy Pd/C NH
CbzHN MeOH HoN
OTBS OTBS
s1 99% s2

To a stirring solution ofS1 (1.37 g, 3.63 mmol) in anhydrous MeOH (1.77 mL) was added
palladium on carbon (Pd 10% on carbon, 0.386 g). The reaction vessel was evacuated and purged
with argon gas (7x), evacuated and purged with hydrogen gasitkherstirred for 12 h under

a hydrogen atmosphere (balloon). The reaction mixture was filtered over a celite bed, concentrated
to 0.887 g (3.63 mmol, 99%) &2 as a white solid and used directly in the next step without
further purification. mp 12827 °C.R (10:1 EtOAc/hexanes, CAME 0.20;[ B ¥ -24.47 € =

0.3, MeOH); IR (thin film, crit): 3269.06, 2928.20, 2855.92, 1641.22, 1492.71, 1343.97, 1250.63,
1099.55, 1046.55, 991.50, 937.86, 832.82, 773.80, 705.88, 489.AR (500 MHz,CDs;OD)

0 4. 083.1(Hg,,1H), 3.36 (dd] = 13.2, 3.1 Hz, 1H), 3.28 (dd,= 13.2, 3.8 Hz, 1H), 3.15

(ddd, J= 9.7, 5.9, 2.1 Hz, 1H), 2.49 (dd= 17.5, 5.8 Hz, 1H), 2.29 (dd,= 17.5, 9.7 Hz, 1H),

0.93 (s, 9H), 0.16 (s, 3H), 0.15 (s, 3HC NMR (125 MHz,CDCl) 4 171. 7, 68. 2,
37.0, 25.7, 18, -4.5,-4.7. HRMSESI (m / 2: [M + H]" calcd for G1H25N20-Si,245.1685 Da;

found 245.1681 Da.

Dicarbamate lactar:

0 0
NH Boc,O, DMAP NBoc
HoN DMF, 023 °C BocHN
OTBS OTBS
S2 76% 4
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To a stirring solution 052 (0.725 g, 2.97 mmol) in anhydrous DMF (14.8 mL) was adéled
dimethylaminopyridine (0.036 g, 0.297 mmol) at O °@der a stream of argon. The reaction
mixture was stirred for 10 mins beforetdrt-butyl dicarbonat€1.29 g, 5.93 mmol) was added.

The reaction mixture was warmed to rt and stirred for 3 h, cooled again tdtter@i-tert-butyl
dicarbonat€0.647 g, 2.97 mmolvas added. The reaction mixture was warmed to rt, stirred for 3

h and then consumption dbsting material was observed through TLC analysis. The reaction was
guenched with the addition of brine (50 mL). EtOAc (50 mL) was added to the mixture and used
to extract the organic layer (3 x 30 mL), and then the organic extracts were washidgn(#hx

50 mL) and brine (50 mL). The combined organic layers were dried over sodium sulfate, filtered
and concentrated to a residue. The crude product was purified by silica gel chromatography with
5:1 hexanes:EtOAc to yield 1.00 g (2.25 mmol, 76%} aé a off-white solid: mp 107110 °C.

R (2:1 hexanes:EtOAKMNnO4) = 0.50;[ B -22.66 € = 0.5, CHCL,); IR (thin film, cnib):
2930.53, 1774.16, 1714.63, 1501.52, 1391.05, 1367.40, 1298.34, 1253.20, 1158.03, 1095.42,
1070.34, 974.58, 837.56, 778.6A;NMR (500 MHz,CDCls) a0 4J=3PF Hg, 1H), 4.22

4.19 (m, 1H), 3.99 3.94 (m, 1H), 3.92 (ddl= 13.8, 3.3 Hz, 1H), 3.4&ld,J = 13.8, 2.1 Hz, 1H),

2.68 (dd,J = 16.9, 6.4 Hz, 1H), 2.57 (dd,= 17.0, 11.5 Hz, 1H), 1.51 (s, 9H), 1.44 (s, 9H), 0.88

(s, 9H), 0.10 (s, 3H), 0.09 (s, 3HJC NMR (125 MHz,CDCl) & 1 6.@ 158.5, 831, 80.1,

66.1, 50.5, 48.6, 36.4, 28.482, 25.7, 18.1;4.7,-4.8. HRMSESI (m / 2: [M + Na]" calcd for

C21H40N206SiNa,467.2553 Da; found 467.2545 Da.
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U-azidolactani5s:

0 o}
is- Nj.
NBoG KHMDS, Tris-N3 then AcOH 34, NBoc
BocHN THF, -78-23°C BocHN
OTBS OTBS
4 48% 15

To a flame dried, round bottom flask was added freshly distilled THF (14 mL) underveingdn
wasthen cooled te78 °C. Potassium bis(trimethylsilyl)amide (1 M in THF, 6.75 mmol) was added
to the round bottom flask and stirred. A separate solution vegsped by dilutingt (1.00 g, 2.25
mmol) in freshly distilled THF (5.6 mL) and then cimgj to -78 °C in a peashaped flask under
argon. The solution of4 was then added dropwise via cannula to the potassium
bis(trimethylsilyl)Jamide solution and continuatirring for 40 mins. A separate solution was
prepared by diluting 2,4;8iisopropylbenzenesulfonyl azide (1.39 g, 4.5 mmol) in freshly distilled
THF (8.7 mL) and then cooled t@8 °C in a peashaped flask under argon. The newly prepared
solution was lten added via cannula to the reaction mixture and allowed to stir for 2 mins. The
reaction was then quenched with acetic acid (0.592 mL, 10.35 mmaIi8 4C, the cold bath was
removed, and the reaction mixture was warmed to room temperature ovesathrated solution

of sodium bicarbonate (40 mL) was added and then EtOAc was used to extract the organic layer
(3 x50 mL). The organic extracts were washed with brine, dried over sodium sulfate,, fiteted
concentrated to a residue. The crude produast purified by silica gel chromatography with 9:1

hexanes/EtOAc to yield 0.522 g (1.07 mmol, 48%) of azido ladtaas a white solid: mp 135

139 °C.R (4:1 hexanes/EtOAKMNOs) = 0.42;[ B} -68.95 € = 0.2, CHCL); IR (thin film,

cml): 2930.81, 2857.92, 2112.43, 1776.10, 1723.43, 1506.43, 1472.32, 1392.00, 1368.49,
1286.21, 1256.70, 1157.04, 1067.35, 976.29, 837.92, 78B{NMR (500 MHz,CDCls) &4 4. 75

(d,J=7.9 Hz, 1H), 4.32 4.28 (m, 1H), 4.13 (d] = 11.2 Hz, 1H), 3.90 (dd,= 13.8, 3.3 Hz, 1H),
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3.77 (t,J = 9.4 Hz, 1H), 3.47 (dd] = 13.9, 2.0 Hz, 1H), 1.52 (s, 9H), 1.46 (s, 9H), 0.89 (s, 9H),
0.11 (s, 3H), 0.09 (s, 3H$3C NMR (125 MHz,CDCk) U 6, 1857, 1522, 842, 80.5, 664,
624, 54.0, 49.9, 28.4, 28.0, 25.7, 18:4.8, -4.9. HRMSESI (m / 2: [M + NaJ* calcd for
C21H40N206SiNa,508.2567 Da; found 508.2565 Did assignments are included along the f2

projection for the 1HLH COSY spectrum.

Isothiocyanat@:

. PPh3, CS, SCN,
! NBoc

BocHN THF BocHN
OTBS OTBS

15 3
68%

To a stirring solution ol5(0.279 g, 0.574 mmol) in freshly distilled THF (1.15 mL) was added
carbon disulfide (0.288 mL, 4.6 mmol) and triphenylphosphine (0.151 g, 0.574 mmol) at rt. The
reaction vessel was sealed with a glass stopper and stirretbatlt h when consumption of
starting material was observed through TLC analysis. The reaction mixture was concentrated to a
residue and purified by silica gel chromatography with 5% aceton€H#l- in hexanes to yield

0.195 g (0.389 mmol, 68%) Bfasa colorless gunfx (18:1:1 hexanes/aceto@#>Clz, KMnOys)

=0.11;] B%-37.47 €= 0.4, CHCL); IR (thin film, cm?): 2930.00, 2857.64, 2056.47, 1776.99,
1719.43, 1500.65, 1391.79, 1368.15, 1290.56, 1256.15, 1152.22, 1124.77, 1057.84, 969.41,
838.32, 779.85, 491.384 NMR (500 MHz,CDCl) U 4J=B.9 Hz{ 1H), 4.60 (d] = 11.5

Hz, 1H), 4.29 4.26 (m, 1H), 4.08t(J= 9.5 Hz, 1H), 3.87 (dd] = 13.9, 3.2 Hz, 1H), 3.50 (dd,

= 14.0, 2.3 Hz, 1H), 1.51 (s, 9H), 1.47 (s, 9H), 0.88 (s, 9H), 0.12 (s, 3H), 0.09 (S3CHWVR

(125 MHz,CDClz) U 8,158.8, 153, 1411, 844, 809, 666, 60.7, 54.7, 49, 285, 28.0, 25.7,
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18.0,-4.8,-4.9. HRMSESI (m / 2: [M + NaJ* calcd for G2H39N30sSSiNa,524.2227 Da; found
524.2225 Da*H assignments are included along the f2 projection for th& HICOSY spectrum.

MesylateS4:

NHCbz

CDI, NaBH, then MsCI, NEt
HO NHCbz 4 3 NHCbz

mso._J_~__NHcbz

THF, 0—23 °C then CH,Cl,, 0—-23 °C
s3 s4
79%, two steps

To astirring solution of §-2,5-bis(((benzyloxy)carbonyl)amino)pentanoic a8d(0.200 g, 0.50
mmol) in freshly distilled THF (1.7 mL) was added carbonyl diimidazole (0.081 g, 0.50 mmol)
and the solution was stirred at room temperature for 30 mins undeamsif argon. The reaction
mixture was cooled to 0 °C then an aqueous solution of MN&BH M, 0.50 mmol) was added
dropwise over 10 mins. The solution was brought to room temperature and stirred for 1 hour. The
reaction mixture was then neutralized wittM HCI (10 mL) and extracted with EtOAc (3 x 10
mL). The combined organic extracts were washed with brine (50 mL), dried over sodium sulfate
and concentrated under reduced pressure to yield the crude alcohol. To a solution of the crude
alcohol (0.193 gin anhydrousCH2Cl> (2.5 mL) was added triethylamine (0.108 mL, 0.75 mmol).
The mixture was cooled to 0 °C then methanesulfonyl chloride (0.120 mL, 1.55 mmol) was added
dropwise. The solution was then brought to rt and stirred for 12 h under a streayorofThe
reaction mixture was quenched with the additiorg® (10 mL) and extracted witGH.Cl> (3 x
25 mL). The organic layer was dried over sodium sulfate, filteaed concentrated to a residue.
The crude product was purified by silica gel chrorgedphy with 1:1 hexanes/EtOAo yield
0.183 g (0.394 mmol, 79% over 2 steps)3f as a white solidmp 105106 °C.R: (2:1
EtOAc/hexanes, CAM= 0.46;[ B ¥ -16.96 € = 0.3, CHCI); IR (thin film, cm?): 3320.66,
2933.70, 1697.00, 1527.98, 1454.78, 1352.22, 1248.41, 1173.73, 1025.92, 960.74, 820.67, 740.67,

698.10, 528.46H NMR (500 MHz,CDCl) & 1 7.303(m, 10H), 5.11 5.07 (m, 4H), 4.90
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(bs, 1H), 4.24 (dd] = 10.6, 3.8 Hz, 1H), 4.17 (dd= 10.5, 4.1 Hz, 1H), 3.963.88 (m, 1H), 3.23
i 3.16 (M, 2H), 2.95 (s, 3H), 1.631.51 (m, 4H):3C NMR (125 MHz,CDCkL) U 156. 7, 15
136.5, 1363, 128.5, 128.5, 128, 128.1, 128.0, 70.9, 6%.66.6, 49.9, 40.4, 37.1, 27.9, 26.2.

HRMS-ESI (m / : [M + Na]J" calcd for G2H28N207SNa,487.1515 Da; found 487.1509 Da.

Nitrile S5
NHCbz KCN, 18-Crown-6 NHCbz
Mso._I_~__NHCbz MeCN 2390 °C NC A~ NHcbz
S4 S5

95%
To a stirring solution 084 (3.27 g, 7.03 mmol) in MeCKB8 mL) was carefully added i8own
6-ether (2.23 g, 8.4 mmol) and (KCN (1.37 g, 21.1 mmol) at rt. The reaction was warmed to 90 °C
and stirred for 1 h then quenched with a saturated solution of sodium bicarbonate (100 mL) and
extracted with EtOAc (4 x®mL). The organic layer was washed with brine (100 mL), dried over
sodium sulfate, filteredand concentrated to a residue. The crude product was purified by silica
gel chromatography with 5:1 hexanes:EtOAc to yield 2.65 g (6.70 mmol, 9589 axf a whi¢
solid: mp 7879 °C.R (2:1 hexanes/EtOAc, CAM= 0.74;[ B -30.51 €= 0.6, CHCL); IR
(thin film, cml): 3321.76, 2949.49, 1693.77, 1528.55, 1454.28, 1252.72, 1136.00, 1026.37,
739.04, 697.62H NMR (500 MHz,CDCl) & i 7.303n8, 10H), 5.12 5.08 (m, 4H), 4.86 (t,
J=6.2 Hz, 1H), 3.94 3.86 (m, 1H), 3.26 3.17 (m, 2H), 2.72 (dd] = 16.9, 5.5 Hz, 1H), 2.53
(dd,J = 16.8, 4.3 Hz, 1H), 1.64 1.51 (m, 4H);’3C NMR (100 MHz, CDG)) U 158 .6, 15
136.5, 136.1128.6, 128, 128.3, 12&, 128.1, 114, 67.0, 66.7, 47.7, 40.3, 30.26.5, 23.9.

HRMS-ESI (m/ 2: [M + Na]" calcd for G2H2sN304Na,418.1743 Da; found 418.1741 Da.
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AldehydeSé6.

NHCbz DIBAL O  NHCbz
NC\)\/\/NHCbZ CH,Cly-Toluene -78 °C H)J\/l\/\/NHCbZ
S5 S6

46%
To a stirring solution ofS5 (1.00g, 2.53 mmol) in anhydrousH2Cl> (23 mL) was added
diisobutylaluminum hydride (1M in toluene, 7.59 mmol) dropwise7&t °C under a stream of
argon over 15 mins. The reaction mixture was stirred&tC for 3 h until casumption of starting
material was observed through TLC analysis. The reaction was quenched by dropwise addition of
cold MeOH (25 mL) before an aqueous solution of saturated potassium sodium tartrate (50 mL)
was added. The mixture was left to stir for 1thén was extracted withH.Cl, (3 x 25 mL).The
organic layer was dried over sodium sulfate, filter@ud concentrated to a residue. The crude
product was purified by silica gel chromatography with 3% Me&CHHCI> to yield 0.466 g (1.17
mmol, 46%) ofS6as a colorless filmR (5% MeOH/CH.Cl,, CAM) = 0.32;] 8% -14.16 €=
0.7, CHCl); IR (thin film, cm?): 3325.45, 2930.21, 1690.90, 1525.595154.14, 1247.89,
1073.72, 738.43, 697.234 NMR (500 MHz,CDCl) a 9. 73 1(7831 (m116H),5.087 . 36
(s, 2H), 5.07 (s, 2H), 4.87 (bs, 1H), 4i10.04 (m, 1H), 3.22 3.17 (m, 2H), 2.68 2.63 (M, 2H),
1.6071 1.52 (m, 4H);*C NMR (125 MHz,CDCl) u 2086 1586.0, 136.5,6.36, 1286,
1286, 128.2,1282, 1281, 1281, 668, 66.6, 48.8, 46.7, 40.5, 31.26.6. HRMSESI (m / 2: [M

+ NaJ" calcd for GoH26N20sNa,421.1739 Da; found 421.1736 Da.

Partial |l ylysipeb:ot ect ed b

O  NHCbz NaOCl, NaH,PO, O  NHCbz

NHCbz LA~ NHCbz
H t-BuOH/2-methyl-2-butene, HO

S6 23°C 6

97%
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To a stirring solution 086(0.710 g, 1.78 mmol) irtBuOH (60 mL) was added@ethyl2-butene
(3.78 mL, 35.64 mmolhpt rt followed by solutions of NaOCI (1M it20, 15.2 mmol) and
NaHPQ: (1M in H20, 15.2 mmol). The reaction mixture was stirred for 1 h at rt then quenched
with a saurated solution of sodium sulfite (100 mL) and 1 M HCI until the solution was acidic
(pH < 4). The aqueous layer was extracted with EtOAc (3 x 50 mL), washed with brine, then
concentrated to a residue. The crude material was suspendeH-@l> and the rsulting
precipitate was filtered off to afford 0.718 g (1.73 mmol, 97%) a$ a white solidmp 146149

°C (lit. mp 155 °G3.[ B +1.78 €= 0.2, DMF) (lit[ &¥ +1.0 €= 1.0, DMFF?; IR (thin

film, cm1): 3316.39, 2924.52, 1699.32, 1534.47, 1454.56, 1257.86, 1026.56, 738.50, $97.23;
NMR (500 MHz,(CD3)2:SO) U 1 7.283m8, 10H), 7.23 (] = 5.7 Hz, 1H), 7.19 (d] = 8.7 Hz,

1H), 5.00 (s, 4H), 3.85 3.71 (m, 1H), 2.96 (q] = 5.9 Hz, 2H), 2.34 (qd] = 15.4, 6.9 Hz, 2H),
1.4671 1.33 (m, 4H);*C NMR (125 MHz,(CD3),SO t 1 7 2 155.6,1371351873, 128.4,
127.8, 127.8, 127.7, 65.65.1, 479, 403, 31.7, 314, 26.2. HRMSESI (m / 2: [M + Na]* calcd

for Co2H26N20sNa,437.1689 Da; found 437.1683 Da.

D-Glucal ST
OAc OH
o NaOMe o
| |
AcO‘\\ MeOH, 23 °C HO‘\\
OAc OH
16 >99% S7

Sodium methoxide (0.304 g, 7.29 mmol) was added to a solutib6 @5.0 g, 91.83 mmol) in
MeOH (255 mL) and the reaction mixture was stirred at rt for 5 h. The solvent was concentrated
to a residue to yield 13.40 g (13.40 g, >99%) ejlbcal S7as an arber oil and was carried on to

the next step without further purificatioRs (9:1 CHCl/MeOH, CAM)= 0.27;'H NMR (500
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MHz,CD:OD) U 6 J3&1, {.8Ht, 1H), 4.68 (dd,= 6.1, 2.2 Hz, 1H), 4.11 (dd,= 7.1,

2.0 Hz, 1H), 3.88 (dd] = 12.0, 2.5 Hz, 1H), 3.79 (dd,= 12.0, 5.4 Hz, 1H), 3.72 (ddd;= 9.8,

5.5, 2.5 Hz, 1H), 3.56 (dd,= 9.7, 7.1 Hz, 1H)}3C NMR (100 MHz, CBOD) U 1&4. 9,
80.3, 709, 70.5, 62.2. ThéH NMR and'*C NMR data ofS7are in accordance with those reported

previously>3

Benzyl glucalo:

AgZO, thBO(CHz)zNHz,
0 | BnBr 0 |
HO™ MeCN, 23 °C HO™
OH OH
s7 70% 9

Silver oxide (32.06 g, 138.33 mmol) anehthinoethyl diphenylborinaté3.11 g, 13.93 mmol)

were added successively to a stirred solutio8©f20.22 g, 138.33 mmol) diluted in acetonitrile

(680 mL). Benzyl bromide (32.86 mL, 276.66 mmol) was added dropwise via addition funnel, and
the reaction mixture was stirred at rt idt h. Following reaction completion, the reaction mixture
was filtered on a celite pawvashed with EtOAc, and then concentrated to remove most of the
acetonitrile. EtOAc (300 mL) was added and then brine (300 mL) was used to wash the organic
layer. The oganic layer was dried over sodium sulfate, filtegettl concentrated to a residue. The
crude product was purified by silica gel chromatography with 1:1 hexanes:EtOAc t@%i@fdg

(97.22 mmol, 70%) d® as an offwhite solid:mp 3738 °C.Rs (1:1 EDAc/hexanes, CANI= 0.20;

IH NMR (500 MHz,CDCl) & 1 7.3038, 5H), 6.35 (dd] = 6.1, 1.8 Hz, 1H), 4.74 (dd,=

6.1, 2.3 Hz, 1H), 4.65 (d,= 12.0 Hz, 1H), 4.57 (d= 12.0 Hz, 1H), 4.25 (] = 6.4 Hz, 1H), 3.92

(dt,J=9.3, 4.1 Hz, 1H), 3.863.78 (m, 3H)’*C NMR (100 MHz, CDG) & 144.5, 137.
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128.1, 18.0, 1028, 766, 739, 71.6, 698, 695. The'H NMR and®*C NMR data of9 are in

accordance with those reported previously.

Silyl glucal S8
OBn OBn
o) TBSCI, imidazole, DMAP 0]
| |
HO™ DMF, 0—23 °C Ho™
OH OTBS
9 80% S8

A solution of9 (11.25 g, 47.62 mmol) in anhydrous DMF (112 mL) was cooled to 0 °C with an
ice bath under a stream of argon. Imidazole (6.48 g, 95.23 mmo#-dimdethylaminopyridine

(290 mg, 2.38 mmol) were added successively and allowed to stir for 5 mins. té&éxt,
butyldimethylsilyl chloride (7.37 g, 47.62 mmol) was added and the reaction was stirred for 15
minutes before removing the ice bath. The reaction mixture was stirred for 12 h and reaction
completion was determined through TLC analysis. The reaction mwaseliluted with diethyl

ether (200 mL) and then quenched with brine (200 mL). The brine layer was extracted with diethyl
ether (3 x 100 mL) and the combined organic extracts were washe#i»@t(2 x 300 mL) and

brine (300 mL).The organic layer was ddeover sodium sulfate, filterednd concentrated to a
residue. The crude product was purified by silica gel chromatography with 12:1 hexanes:EtOAc
to yield 13.37 g (38.14 mmol, 80%) §8as a clear oilR (9:1 hexanes/EtOAc, CAM= 0.31 H

NMR (500 MHz,CDCl) U 1 7.273r8, 5H), 6.30 (dd] = 6.1, 1.6 Hz, 1H), 4.64 (dd,= 6.1,

2.5 Hz 1H), 4.63 (dJ = 12.2 Hz, 1H), 4.58 (d] = 12.2 Hz, 1H), 4.22 (df] = 6.5, 2.0 Hz, 1H),

3.99 (ddd, = 8.8, 5.4, 3.3 Hz, 1H), 3.843.76 (m, 3H), @0 (s, 9H), 0.11 (s, 6H}3C NMR (100

MHz, CDCk) 0 3,13¥.8,.1281, 1278, 127.7, 10%, 77.1, 73.5, 70.4, 68.69.0, 25.8, 18, -

4.4,-4.5. The!H NMR and'*C NMR data o58are in accordance with those reported previotisly.
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Mesylglucal 17:

OBn OBn
0 MsClI o)
| |
MsO™ pyridine, 0—23 °C MsO™
OTBS OTBS
S8 84% 17

A solution 0fS8(20.37 g, 58.11 mmoih anhydrous pyridine (118 mL) was cooled to 0 °C with
an ice bath under a stream of argon. Mesyl chloride (9.00 mL, 116x2i) mvas added dropwise

to the reaction mixture, and a color change from light yellow to dark am@seobservetbllowing

the remaining additioriThe reaction was stirred for 15 mins before removing the ice bath, and
stirring was continued for 12 h befaesaction completion was determined through TLC analysis.
The reaction mixture was diluted with diethyl ether (300 mL) and then quencheH:@it(200

mL). The aqueoutayer was extracted with diethyl ether (3 x 100 mL) and the combined organic
extracts were washed witfpO (2 x 300 mL) and 10% cupric sulfate pentahydrate (5 x 100 mL).
The organic layer was dried over sodium sulfate, filtemad concentrated to a rdge. The crude
product was purified by silica gel chromatography with 15:1 hexanes:EtOAc to yield 21.01 g
(49.02 mmol, 84%) af7as a clear oilR: (9:1 hexanes/EtOAc, CAM= 0.15 *H NMR (500 MHz,
CDCL) U 1 7.2738, 5H), 6.39 (dd] = 6.2, 1.1 Hz, 1H), 4.79 4.75 (m, 2H), 4.60 (d] =

11.9 Hz, 1H), 4.56 (d] = 11.9 Hz, 1H), 4.40 4.33 (m, 1H), 4.31 4.26 (m, 1H), 3.82 (dd] =

10.9, 7.1 Hz, 1H), 3.71 (dd,= 10.9, 3.5 Hz, 1H), 3.06 (s, 3H), 0.87 (s, 9H), 0.10 (s, 6¥);
NMR (100 MHz, CDC}) u 5 13V3B 128.4, 12, 1278, 101.5, 772, 75.3, 735, 678, 64.6,

388, 25.7, 1M, -4.5,-4.6. The'H NMR and**C NMR data ofl7 are in accordance with those

reported previously®
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Desilyl glucall8:

OBn OBn
0] TBAF 0]
MsO" THF, 0°C MsO™
OTBS OH
17 99% 18

A solution of17(7.20 g, 16.79 mmol) in THF (80 mL) was cooted °C with an ice bath under

a stream of argonTetran-butylammonium fluoride (1M in THF, 16.79 mmol) was added
dropwise and the solution was stirred®fC for 20 minsbefore reaction completion was
determined through TLC analysis. The reaction mixture was pouredHu@o(100 mL) and
extracted with diethyl ether (3 x 80 mhe organic layer was dried over sodium sulfate, filtered
and concentrated torasidue. The crude product was purified by silica gel chromatography with
2:1 hexanes:EtOAc to yield 5.27 g (16.76 mmol, 99%)&#ds a clear oil which was used in the
next step immediatelyr (1:1 hexanes/EtOAc, CAME 0.29;'"H NMR (500 MHz,CDCl) G 7. 39
i 7.26 (m, 5H), 6.42 (dd] = 6.0, 1.6 Hz, 1H), 4.884.78 (m, 2H), 4.60 (s, 2H), 4.47 (dt= 6.6,

2.3 Hz, 1H), 4.1% 4.07 (dt,J = 9.3, 3.7 Hz, 1H), 3.84 3.78 (m, 2H), 3.11 (s, 3H}*C NMR

(100 MHz, CDC}) u 14.3 128.6,12B3128.0, 102.2, 79, 75.2, A.0, 683, 675, 38.6.

The'H NMR and*3*C NMR data of18 are in accordance with those reported previatisly

Benzyl gulal21:

OBn t-BUOK, BuyN*MezSiO” OBn

0o then H,0 o
| |
MsO" THF, 0 °C HO” ™

OH OH
18 21
67%

A solution of18(6.21g, 19.75mmol) in freshly distilled THF95 mL) was added potassiut@rt-

butoxide £.28g, 20.35mmol) and stirred for 30 mins at rt. Meanwhile, to a solution of-tetra
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butylammonium bromide26.47g, 79.02mmol) in freshly distilled THF 200 mL) was added
potassium trimethylsilanolat&(10.56g, 79.02mmol) and stirred for 10 mins at rt. The reagent
solution was filtered, concentrated to half its volud@(mL), and added dropwise to the solution

of 6-O-(benzyl}4-O-mesyl Dglucal and potassiutert-butoxideover 30 mins at rt. The reaction
mixture was stirred foR4 hbefore reaction completion was determined through TLC analysis.
Diethyl ether 800 mL) was addedand the reaction mixture was poured into brine. The layers
were separated, and the aqueousrlayes extracted with diethyl ether (280 mL). The organic

layer was dried over sodium sulfate, filteradd concentrated to a residue. The crude product was
purified by silica gel chromatography with 1:1 hexanes:EtOAc to yield 3.13 g (13.23 mmol, 67%)
of 21 as an amber solidnp 5652 °C.R (3:7 hexanes/EtOAc, CAM= 0.29;'H NMR (500 MHz,
CDClL) @ i 7.293n7, 5H), 6.62 (d] = 6.1 Hz, 1H), 4.99 (t) = 6.3 Hz, 1H), 4.66 (d] = 11.9

Hz, 1H), 4.60 (dJ = 12.0 Hz, 1H), 3.96 3.85 (m, 5H)3C NMR (125 MHz, CDG)) U 147 . 0,
1373, 128.6, 128.1, 127.9, 100.64.G, 71.6, 71.1, 7@, 63.9. Thé'H NMR and*C NMR data of

21 are in accordance with those reported previotisly.

Silyl glucal S9
OBn OBn
ﬁ/\oj TBSCI, imidazole, DMAP o)
| |
HO Y DMF, 0*>23 QC HO Y
OH OTBS
21 79% s9

A solution of21(5.79g, 24.51mmol) in anhydrous DMF (65 mL) was cooled to 0 °C with an ice
bath under a stream of argdmidazole 8.34g, 49.03mmol) andtert-butyldimethylsilyl chloride
(4.43g, 29.42mmol) were added successively and the reaction was stirred for 15 minutes before

removing the ice bath. The reaction mixture was stirred &in &nd reaction completion was
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determined through TLC analysis. The reaction mixture was diluted with diettgyl @60 mL)

and then quenched with brinBEDOmL). The brine layer was extracted with diethyl ether (3% 10

mL) and the combined organic extracts were washedhigh(2 x 100 mL) and brine %0 mL).

The organic layer was dried over sodium sulfate, fitteamd concentrated to a residue. The crude
product was purified by silica gel chromatography with 4:1 hexanes:EtOAc to yield 6.79 g (19.37
mmol, 79%) ofS9 as a clear oilR: (1:1 hexanes/EtOAGCAM) = 0.63;'H NMR (500 MHz,

CDClL) U 1 7.284m), 5H), 6.55 (d] = 6.1 Hz, 1H), 4.89 4.83 (m, 1H), 4.66 (d] = 12.0 Hz,

1H), 4.59 (dJ = 12.0 Hz, 1H), 4.03 3.98 (m, 1H), 3.93 3.87 (m, 2H), 3.85 (dd] = 10.7, 4.6

Hz, 1H), 3.80i 3.76 (m, 1H), 0.87 (s, 9H), 0.09 (s, 6M3C NMR (125 MHz,CDClk) U 145. 8,
1375, 128.6, 124, 127.9, 108, 74.0, 71.6, 71.6, 71.0, & 25.9, 18, -4.1,-4.5. The'H NMR

and'3C NMR data ofS9are in accordance with those reported previotisly.

Carbomoylated gula?2:

ﬁ/\oj 2,4-DMBI, DBU o o
I I
HO” ™ CHyCly, 23°C DMBHNJ\O -
OTBS OTBS
s9 96% 22

To a stirring solution 0659 (3.93 g, 11.21 mmolin anhydrousCH.Cl> (44 mL) was added a
solution of freshly prepared 2dimethoxybenzyl isocyanat®(4.33 g, 22.43 mmol) in anhydrous
CH.Cl> (44 mL) and stirred for 1 h atunder a stream of argon. H@S analysis was performed
to determine reaction progress and upon completion, the reaction mixture was diluteHxdith
(50 mL) and quenched with a 10% solution of sodium bicarbonate (100Tim&)aqueous layer
was extracted witiCH.Cl, (3 x 30 mL) and the combined organic extracts were washedia@h

(200 mL).The organic layer was dried over sodium sulfate, filtemed concentrated to a residue.
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The crude product was purified by silica gel chromatography with 13:1 hexanes:EtOAc to yield
5.83 g (10.73 mmol, 96%) &2 as a clear oilR (5:1 hexanes/EtOACAM) = 0.39;[ 8%
+66.11 ¢ = 0.8, CHCl); IR (thin film, cmY): 2929.00, 2856.11, 1723.17, 1643.20, 1614.24,
1590.10, 1507.05, 1462.80, 1289.74, 1244.63, 1208.27, 1156.46, 1130.89, 1040.03, 937.34,
863.09, 836.22, 778.39, 739.13, 698 2O NMR (500 MHz,CDCkL) U i 7.263rB, 5H), 7.16
(d,J=8.2 Hz, 1H), 6.51 (d] = 6.1 Hz, 1H), 6.46 6.38 (m, 2H), 5.17 (t} = 6.0 Hz, 1H), 4.83 (t,
J=5.4 Hz, 1H), 4.78 4.73 (m, 1H), 4.59 (d] = 12.1 Hz, 1H), 4.52 (dl = 12.2 Hz, 1H), 4.29

4.23 (m, 3H), 3.93 (ddl = 5.4, 2.5 Hz, 1H), 3.80 (s, 3H), 3.79 (s, 3H), 3.67 {dd10.3, 7.6 Hz,

1H), 3.62 (dd,J = 10.5, 4.6 Hz, 1H), 0.89 (s, 9H), 0.13 (s, 3H), 0.10 (s, HE)NMR (125 MHz,
CDCl) U 160. 6, U5187.95130.2112851287, 12164 B 8.9088, 1017, 98.5,
73.4,71.3, 70, 69.4, 62.0, 58, 553, 407, 25.8, 18.0;44, -4.5. HRMSESI (m / 2: [M + Na]*

calcd for GgH41NO;SiNa,566.2550Da; found 566.2545 Da.

Diol 23;

OBn

OBn
O .OH
o o} 0s0,, NMO o
J\ | THF/t-BuOH/H,0, 23 °C )J\
DMBHN (6] Y -bu 2% DMBHN (6] Y OH

oTBS oTBS
22 88% 23

To a stirring solution 022 (13.0 g, 23.91 mmol) in THF (70 mL}BuOH (40 mL) and KO (10

mL) was addedN-methylmorpholineN-oxide (8.4 g, 71.73 mmol) and osmium tetraoxide (4% in
H20, 15.2 mL) and continued to stir for 12 h. Consumption of startingrrahtvas determined
through TLC analysis, and-B (200 mL) was used to dilute the reaction mixture. Sodium sulfite
(15.1 g, 119.54 mmol) was added to the reaction mixture and stirred for an additioG.Zh.

(3 x 100 mL) was used to extract the aqueous layerrendambined organic layers were washed
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with H20 (150 mL), dried over sodium sulfate, filterezhd concentrated to a residue. The crude
product was purified by silica gel chromatography with 4:1 hega@&tOAc to yield 12.12 g (21.01
mmol, 88%) of23as a clear, colorless of (1:1 hexanes/EtOAc, CAM= 0.46;] 8% +0.22 ¢

= 0.4, CHCL); IR (thin film, cm?): 3367.52, 2929.15, 2857.12, 1725.89, 1614.46, 1590.21,
1508.14, 1463.29, 1253.58208.47, 1156.50, 1095.17, 1035.67, 937.15, 838.52, 780.83, 736.80,
698.78:!H NMR (500 MHz,CDCls, 8:1 mixture of anomeir727 r epol
(m, 5H), 7.14 (dJ = 8.2 Hz, 1H), 6.44 (d] = 2.3 Hz, 1H), 6.39 (dd] = 8.3, 2.4 Hz, 1H), 5.32 (t,
J=6.0 Hz, 1H), 4.99 (d] = 113 Hz, 1H), 4.660 4.62 (m, 1H), 4.52 (d] = 11.8 Hz, 1H), 41 (d,
J=11.9 Hz, 1H), 4.27 (dd,= 6.1, 2.9 Hz, 2H), 4.22 (8,= 6.0 Hz,1H), 4.16 4.13 (m, 1H), 3.97
(d,J=11.7 Hz, 1H), 3.80 (s, 3H), 3.78 (s, 3H), 3.59 (1d,10.0, 6.6 Hz, 1H), 3.53 (dd= 10.0,

5.9 Hz, 1H), 3.42 (d] = 8.9 Hz, 1H), 2.64d, J= 10.5 Hz, 1H), 0.88 (s, 9H), 0.16 (s, 3H), 0.12 (s,
3H); ®C NMR (125 MHzCDCls) & 16 0. 59, 137851839, 428.3,1%.,127.7,118.8,
1039, 986, 93.0, 73, 72.0, 70.8, 69.9, 69.2, 69.1, 55.3, 55.3, 40.4, 25.6, ¥ B;5.2.HRMS-

ESI (m/2: [M + NaJ* calcd for GoH4aNOeSiNa,600.2605 Da; found 600.2602 Da.

Alloc-modified Burgess reaget:

o 0oOo0 \/\OH then NEts )o]\

S \ 7/ \ 7/

h S /S\ N - /S\ +
Nie CH,Cly/benzene, 023 °C 07N NEL
S10 24

89%, two steps
To a stirring solution of chlorosulfonylisocyan&#0(1.4 mL, 16.07 mmol) in anhydrous QEl>
(4 mL) was added a solution of allyl alcohol (1.16 mL, 16.88 mmol) in anhydrouSI&@ mL)
over 30 mins at 0 °C under a stream of argon. Upon complete addition, the reaction mixture was
immediately concentratdd a residue and then diluted in anhydrous benzene (32 mL). This newly

prepared solution was added dropwise to a solution of triethylamine (5.03 mL, 36.07 mmol) in
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anhydrous benzene (20 mL) over 10 mins at rt under a stream of argon. The reaction nature w
stirred for 1 h at rt and then cooled to 4 °C for 20 mins before being filtered. The filtrate was
concentrated to a residue to yield 3.98 g (14.3 mB&% over 2 steps) &4 as a clear oil that
solidified upon standingd NMR (500 MHz,CDCls) U d8it,J8 $.3,(10.8, 5.6 Hz, 1H), 5.23

(d,J=17.3 Hz, 1H), 5.11 (dl = 10.5 Hz, 1H), 4.47 (dl = 5.8 Hz, 2H), 3.37 (q] = 7.3 Hz, 6H),

1.31 (t,J= 7.3 Hz, 9H);**C NMR (100 MHz,CDG)) U 157 . 4, 980%5,96/,Thel 138 .

'H NMR and**C NMR daa of 24 are in accordance with those reported previotiSly.

b-sulfamidateB:

)J\ O\\//O OBn Al
oC
i/\[ \/\o NEt3 o ﬁ/\o/\EN 0
sz
DMBHNJ\ THF, 80 °C DMBHNJ\O <0 o
6TBS OTBS
23 28% 8

To a stirring solution 023 (1.07g, 1.86mmol) in freshly distilled THF{9 mL) was added allec
modified burgess reage?b (1.43g, 4.64mmol) which wasmmediately placed in an oil bath pre
warmed ta80 °C. The reaction mixture was refluxed for 2 h aadsumption of starting material

was determined through TLC analysis. Upon cooling to rt, the reaction mixture was diluted with
CH2Cl2 (40 mL) and was adstl toasaturated ammonium chloridelution(100 mL). The aqueous

layer was extracted witGH.Cl> (3 x40 mL) and the combined organic extracts were washed with
H>0O (80 mL). The organic layer was dried over sodium sulfate, filtered, and concentrated to a
residue. The crude product was purified by silica gel chromatography with 15:1 hexanes:EtOAc

to yield 0.375 g (0.518 mmol, 28%) &fas a clear oilR (3:1 hexanes/EtOAKMNO4) = 0.36;

% -14.99 € = 0.3, CHCL); IR (thin film, cnil): 2928.66, 2856.86, 1754.50, 1722.04,

1614.36, 1590.41, 1508.24, 1455.92, 1388.06, 1321.81, 1288.54, 1258.51, 1207.50, 1102.98,
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1036.88, 1000.58, 937.10, 837.22, 809.56, 784.38, 699.03, 57 NKR (500 MHz,CDCl;) i
7.331 7.26 (m, 5H), 7.15 (d] = 8.2Hz, 1H), 6.45 (dJ = 2.3 Hz, 1H), 6.43 6.36 (m, 2H), 5.93
(ddt,J = 16.3, 10.8, 5.4 Hz, 1H), 5.715.68 (m, 1H), 5.44 (d] = 16.7 Hz, 1H), 5.35 (1) = 5.8
Hz, 1H), 5.30 (dJ = 10.3 Hz, 1H), 4.83 (dd,= 13.4, 5.4 Hz, 1H), 4.78 (dd= 13.4, 5.4 Hz, 1H),
4.617 4.58 (m, 1H), 4.54 (dJ = 12.0 Hz, 1H), 4.43 (d] = 12.1 Hz, 1H), 4.40 4.38 (m, 2H),
4.28 (d,J = 6.0 Hz, 2H), 4.22 (1) = 6.2 Hz, 1H), 3.81 (s, 3H), 3.79 (s, 3H), 3i62.55 (M, 2H),
0.90(s, 9H), 0.21 (s, 3H), 0.17 (s, 3HJC NMR (125 MHzCDCl;) U 7, 1587 1553, 148.8,
137.9, 130.4, 130.0, 128.5, 187127.7, 119, 118.7, 103.8, 98, 80.3, 77.3, 73.5, 70.2, 68.6,
673, 64.6, 5%, 55.4, 40.9, 28, 25.6, 17.9;4.8,-5.2. HRMS-ESI (m / 2: [M + Na]* calcd for

Ca3H46N2012SSiNa,745.2438 Dafound 745.2439 Da.

Azide S11
OBn Al OBn
oC
0 © N o NaNj then HSO4 o O.___NHAlloc
A S0 P )y ]
DMBHN™ 07 "0 DMF, 60 °C—23 °C DMBHN" 07 ™" “N,
OTBS OTBS
8 45% S11

To a stirring solution 08 (1.77 g, 2.44 mmol) in anhydrous DMF (24.4 mL) was added sodium
azide (0.794 g, 12.22 mmol) at rt under a stream of argon. The reaction mixture was warmed to 60
°C and stirred for 3 h. L®IS analysis was performed to determine reaction progress and upon
completion, the reaction mixture was cooled to rt and quenched with 10% sulfuric acid (24 mL).
The reaction mixture was stirred for an additional 30 mins and then poured into brine (50 mL).
The brine layer was extracted with EtOAc (3 x 50 mL) and the cadbanganic extracts were
washed withH2O (2 x 100 mL) and brine (100 mLJ.he organic layer was dried over sodium

sulfate, filtered and concentrated to a residue. The crude product was purified by silica gel
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chromatography with 0.5% MeOKIH.Cl> to yield 0.757 g (1.10 mmol, 45%) &1las a clear

oil. R (0.5% MeOHCH,Clz, KMnO4) = 0.20;] B -9.19 €= 0.5, CHCL); IR (thin film, cn

1): 3334.46, 2930.09, 2857.73, 2106.69, 1728.42, 1614.49, 1589.84, 1508.46, 1463.25, 1255.31,
1209.04, 1131.78, 1099.57, 1037.30, 939.59, 835.55, 780.02, 737.55,, 648NMR (500 MHz,
(CD2)2:CO) U 71=36 HZ IH), 7.32 7.25 (m, 5H), 7.15 (d] = 8.3 Hz, 1H), 6.54 (d] =

2.3 Hz, 1H), 6.53 6.49 (m, 1H), 6.42 (dd] = 8.3, 2.3 Hz, 1H), 5.95 (ddi,= 16.2, 10.5, 5.3 Hz,

1H), 5.35 5.29 (m, 2H), 5.18 (d] = 10.5 Hz, 1H), 4.77 (dl = 2.2 Hz, 1H)A4.58 (d,J = 5.4 Hz,

2H), 4.53 (d,J = 12.2 Hz, 1H), 4.48 (dl = 12.1 Hz, 1H), 4.33 (] = 2.8 Hz, 1H), 4.29 (¥ = 6.7

Hz, 1H), 4.25 (dJ = 6.1 Hz, 2H), 3.83 (s, 3H), 3.77 (s, 3H), 3.62Jd,8.9 Hz, 1H), 3.58 3.51

(m, 2H), 0.98 (s, 9H), 0.25 (8H), 0.23 (s, 3H)*3C NMR (100 MHz,(CDs),CO) & 161 .3, 15
1564, 156.3, 139, 134.0, 129.9, 128.9, 128.1, 128.1, 120.0,8,1104.8, 98.9, 78.5, 73.5, B2.
71.3,70.7, 69, 659, 60.3, 557, 55.5, 40.3, 26.1, 18.54.7,-5.0. HRMSESI (m / 2: [M + NaJ

calcd for G3H47Ns509SiNa,708.3041 Da; found 708.3040 Da.

Gulosaminer:
OBn OBn
o YJNHAIIOC PPhs, H,0 o Héo;rNHAlloc
DMBHNJ\O =Ny THF, 50 °C DMBHNJ\O <"""NH,
OTBS oTBS
S11 98% 7

To a stirring solution 0811(0.864 g, 1.26 mmol) in THF (11.3 mL) akdO (1.1 mL) was added
triphenylphosphine (0.991 g, 3.78 mmol) at rt. The reaction mixture was warmed to 50 °C and
stirred for 12 h. LCMS analysis was performed to determine reaction progress and upon
completion, the reaction mixture was cooled to rt andelilwith EtOAc (30 mL). The reaction

mixture was added tbloO (100 mL) and extracted with EtOAc (3 x 30 mL). The organic layer
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was washed with brine (100 mL), dried over sodium sulfate, filfareticoncentrated to a residue.

The crude product was purified by silica gel chromatography with 1:1 hexanes:EtOAc, 0.1% TEA
to yield 0.812 g (1.23 mmol, 98%) @fas a clear 0ilR: (1:1 hexanes/EtOAc, 0.1% TESAM)

=0.34;] B%-42.10 €=0.5, CHCL); IR (thin film, cm®): 3310.39, 2928.59, 1726.67, 1615.08,
1536.41, 1507.72, 1463.10, 1364.15, 1233.74, 1208.36, 1135.05, 1074.18, 1036.27, 935.86,
836.06, 779.83, 739.16, 698;68/ NMR (500 MHz,CDCls) a 1 7.243t, 5H), 7.10 (d] =

8.0 Hz, 1H), 6.43 6.38 (m, 2H), 6.27 (s, 1H), 5.87 (ddt= 16.3, 10.5, 5.5 Hz, 1H), 5.29 (@=

17.3 Hz, 1H), 5.19 (dd] = 10.5, 1.6 Hz, 1H), 5.03 (3,= 10.1 Hz, 1H), 4.84 4.80 (m, 1H), 4.61

i 4.53 (m, 2H), 61 (d,J = 11.8 Hz, 1H), 4.41 (d] = 12.0 Hz, 1H), 4.34 (dd} = 15.0, 6.0 Hz,

1H), 4.30i 4.24 (m, 2H), 4.06 4.01 (m, 1H), 3.78 (s, 3H), 3.77 (s, 3H), 3i6&.51 (M, 2H), 2.96

(d, J=8.7 Hz, 1H), 0.90 (s, 9H), 0.18 (s, 3H), 0.00 (s, 3f0;NMR (15 MHz,CDCls) & 160. 1,
158.0, 156.7, 140, 137.9, 134, 128.8, 128.4, 127.9, 1271194, 1177, 1039, 987, 81.7, 735,
721,70.7,70.1, 68, 65.7, 55.4, 58, 50.7, 39.5, 25.8,810, -4.6,-5.3. HRMSESI (m / 2: [M +

H]* calcd for GsHsoN30eSi,660.3316 Da; found 660.3317 Da.

Protet¢ e dysybgulosamine5:

OBn OBn

(0] NHAIlloc . 0 NHAlIoG
j\ij 6, EDCI-HCI, DMAP j\ij Aloo
DMBHN" 07> “'NH, CH,CL/DMF, 23°C pyBHN” 07 g PN AN~ NHCbz
OTBS otesH
7 94% 25

To a stirring solution of (0.220 g, 0.333 mmol) in anhydroG$1>Cl> (2 mL) and anhydrous DMF
(1 mL) was addegartiallyp r o t e-lgsin@6d0.162 g, B67 mmol) 4-dimethylaminopyridine
(0.049 g, 0.40 mmol) anADCI-HCI (0.128 g, 0.667 mmol) at rt under a stream of argoe.

reaction mixture was stirred for 12 h and reaction completion was determined through TLC
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analysis. The reaction mixture was dilditgith EtOAc (20 mL) and then poured into brine (50mL).
The brine layer was extracted with EtOAc (3 x 25 mL) and the combined organic extracts were
washed withH-O (2 x 30 mL) and brine (30 mLJ.he organic layer was dried over sodium sulfate,
fillered, and concentrated to a residue. The crude product was purified by silica gel
chromatography with 1:1 hexanes:EtOAc to yield 0.330 g (0.312 mmol, 9425)sfa clear oil.

R (1:1 hexanes/EtOAKMNO,) = 0.24;[ 8% -26.76 € = 0.6, CHCL); IR (thin film, cnib):
3324.27, 2930.02, 1719.94, 1614.75, 1509.23, 1455.22, 1253.78, 1209.49, 1101.76, 1040.73,
834.99, 779.19, 738.28, 697;98| NMR (500 MHz,CDClL) U 1 7.273m8, 12H), 7.26 7.23

(m, 3H), 7.14 (dJ = 8.2 Hz, 1H), 6.45 (d] = 2.3 Hz, 1H), 6.38 (dd] = 8.2, 2.4 Hz, 1H), 5.96 (d,
J=8.5Hz, 1H), 5.91 5.87 (m, 1H), 5.87 5.79 (m, 1H), 5.40 (d] = 8.6 Hz, 1H), 5.33 (= 6.1

Hz, 1H), 5.2d, J = 17.1 Hz, 1H), 5.15 5.11 (m, 2H), 5.08 (s, 2H), 5.044.98 (m, 2H), 4.96

4.89 (m, 1H), 4.76 (d] = 3.6 Hz, 1H), 4.56 4.44 (m, 3H), 4.40 (d] = 12.2 Hz, 1H), 4.27 (dd,

= 6.0, 3.9 Hz, 2H), 4.21 (§,= 6.4 Hz, 1H), 4.14 4.09 (m, 1H), 4.04t, J = 3.0 Hz, 1H), 3.96

3.89 (m, 1H), 3.81 (s, 3H), 3.78 (s, 3H), 3.54 (#d,9.7, 6.0 Hz, 1H), 3.51 3.44 (m, 1H), 3.20

i 3.15 (m, 2H), 2.44 (d] = 12.0 Hz, 1H), 2.36 (dl = 11.5 Hz, 1H), 1.57 1.49 (m, 4H), 0.94 (s,

9H), 0.23 (s, 3H), 0.16 (8H); 3C NMR (100 MHz, CDGJ) U 1 7 B,.13878, 156b,6.55.0,

155.9, 15%, 138.1, 136.7, 136, 132.5, 130.3, 128.6, 128.3, 128128.1, 127.6, 128, 118.7,

117.9, 103.9, 98,69.9, 73.3, 74, 69.8, 69.7, 67.7, 66.8, 66.6, 65.9, 55.4, 55.48,483, 41.0,

40.8, 40.6, 34, 26.7, 29, 18.0, -4.4, -49. HRMSESI (m / 2: [M + NaJ* calcd for

CssH73Ns014SiNa,1078.4821 Da; found 1078.4835 Da
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b-lysyl-gulosamine5:

OBn Pd(OAc),, Et,NH, OBn

O.__NHAlloc o NH;
iﬁ/\j’ 0 " NHCbz TPPTS j\ﬁ/\j O  NHCbz
DMBHN" 07 ™ ""NJ\/l\/\/NHCbZ MeCN/H,0,23°C  DMBHN~ ~07 > " NJ\/'\/\/NHCbZ
6tesH otesH
25 85% 26

To a stirring solution 025 (0.410 g, 0.388 mmol) diluted in MeCN (3.5 mL) argD (3.5 mL)

was added diethylamine (1.61 mL, 15.53 mmol) at rt. The reaction mixture was stirred for 10 mins,
and then triphenylphosphirge, 3-thisulBoiNacid trisodium at (0.044 g, 0.078 mmol) was
added at rt and stirred for 1 h. Consumption of starting matgaaldetermined through TLC
analysis, the reaction mixture was diluted with EtOAc (20 mL) and poure#ii@¢50 mL). The
agueoudayer was extracted with EtOAc (3 x 25 mL) and the combined organic extracts were
washed with brine (100 mL)lhe organic layer was dried over sodium sulfate, filtepsd
concentrated to a residue. The crude product was purified by silica gel chrapagowgith 3%
iPrOH/CHCI, to yield 0.321 g (0.330 mmol, 85%) d&f6 as a colorless gumR: (3%
iPrOH/CH,Cl2, CAM) = 0.15;[ 8% -25.07 € = 0.6, CHCl); IR (thin film, cm?): 3304.97,
2928.37,1700.19, 1508.82, 1454.60, 1253.08, 12091231.19, 1028.68, 833.75, 778.42, 737.72,
697.75 'H NMR (500 MHz,CD30D) U i 7.233m6, 15H), 7.12 (dl = 8.3 Hz, 1H), 6.49 (d]

= 2.3 Hz, 1H), 6.40 (dd] = 8.3, 2.4 Hz, 1H), 5.05 (s, 4H), 4.73 (t5 2.5 Hz, 1H), 4.49 (d] =

11.8 Hz, 1H), 4.44 () = 11.9 Hz, 1H), 4.33 (d1 = 9.7 Hz, 1H), 4.20 (s, 2H), 4.16 {t= 6.6 Hz,

1H), 4.08 (tJ = 3.4 Hz, 1H), 3.99 3.95 (m, 1H), 3.87 (d] = 9.7 Hz, 1H), 3.79 (s, 3H), 3.74 (s,
3H), 3.57i 3.49 (m, 2H), 3.14 3.08 (m, 2H), 2.43 (dd] = 14.2, 6.1 Hz1H), 2.37 (dd,) = 14.3,

6.8 Hz, 1H), 1.62 1.54 (m, 2H), 1.52 1.44 (m, 2H), 0.94 (s, 9H), 0.16 (s, 3H), 0.11 (s, 3fQ;

NMR (100 MHz, CDC4) U 6,16040,.158.7, 156, 1562, 155.2, 138.0, 138, 136.7, 130.3,

1286, 128.5, 128.4, 128.1, 128.128.0, 128.0, 127.7, 118.103.9, 98.6, 82.9, 73.5, 71.6, 70.6,
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69.9, 69.2, 66.6, 55, 55.4, 50.7, 48.5, 41.314, 40.7, 31.4, 28, 26.8 25.8, 18.0-/4.4,-5.0.

HRMS-ESI (m / 2: [M + H]" calcd for GiH70Ns5012Si,972.4790 Da; found 972.4805 Da.

Thiourea2:

NHCbz

O N2 3 HN__S
j\ O NHCbz OBn
DMBHN" ~07 > "~ J\/'\/\/NHCbz CH,Cly, 0 °C—23 °C H//\OINH
o7 >

68%

To a stirring solution 026 (0.104 g, 0.209 mmol) in anhydro@$1.Cl, (0.420 mL) was added a
solution 0f3 (0.190 g, 0.195 mmol) in anhydroG@$1>Cl> (1.5 mL) at 0 °C under a stream of
argon. The reaction mixture was stirred for 15 mins, warmed to rt, fitted with a glass shmplper
stirred for 12 h. The reaction mixture was concentrated to a residue and the crude product was
purified by silica gel cromatography with 1% MeOH/CHglo yield 0.197 g (0.062 mmaol,

68%, 76% brsm) o2 as an offwhite solid: mp 6863 °C.Rs (3% MeOH/CHC}, KMnOa4) =

0.21;[ B$%-17.93 €=0.2, CHCL); IR (thin film, cntl): 3333.63, 2927.44, 2855.55717.94,
1534.49, 1456.32, 1368.54, 1256.13, 1132.01, 1038.53, 835.55, 779.68, 738.06,T688.07
dimensional nuclear magnetic resonasectra were recorded at ambient temperainras00
MHz BrukerNMR spectrometertH NMR (500 MHz,CDCl;) & 7 7.717n6, 1H), 7.57

7.54 (m, 1H), 7.43 7.40 (m, 1H), 7.36 7.28 (m, 16H), 7.23 (dl = 6.7 Hz, 1H), 7.16 (d] =

8.1 Hz, 1H), 6.45 (s, 1H), 6.40 (@= 9.5 Hz, 1H), 6.11 6.00 (m, 1H), 5.17 5.11 (m, 2H),

5.107 5.04 (m, 2H), 4.81 4.77 (m, 1H), 4.67 (d] = 12.1 Hz, 1H), 4.46 4.36 (m, 2H), 4.33

4.25 (m, 5H), 4.13 4.09 (m, 3H), 3.99 3.89 (m, 1H), 3.81 (s, 3H), 3.79 (s, 3H), 3i73.76

(m, 1H), 3.60i 3.57 (m, 1H), 3.51 3.41 (m, 1H), 3.26 3.11 (m, 2H), 2.60 2.47 (m, 1H),
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2.347 2.24 (m, 1H), 1.74 1.72 (m, 2H), 1.64 1.62 (m, 2H), 1.34 (s, 9H), 1.27 (s, 9H), 0.96 (s,
9H), 0.92 (s, 9H), 0.23 (s, 3H), 0.16 (s, 3H), 0.14 (s, 3H), 0,08 °C NMR (100 MHz,
CDCl) U 2,1A.7,16®8, 1607, 158.6, 156.8, 156.6, 155.6, 135151.8, 1381, 136.9,

136.8, 132.5, 131.0, 1R).128.9, 12&, 128.5, 128.3, 128.2, 128.127.9, 127.7, 123, 119.0,
103.9, 98.6, 83, 797, 774, 734, 719, 69.8, 68.1, 68, 66.5, ®.0, 555,55.4, 50.5, 4%, 408,
32.0, 29.8, 2%, 285, 27.9, 27.8, 26.5, 25.9, 3223, 19.2, 18.1, 18, 14.2,-4.5,-4.8, -4.9.
HRMS-ESI (m / 2: [M + NaJ* calad for CrsH10dNs01sSSkNa, 1495.693Da; found 1495.6983
Da.'H assignments are included along the f2 projection fotHirtd COSY, the'H-*C HSQC,
and the'H-3C HMBC spectral®C assignments are not included to prevent the assignment of

ambiguous signals.

Protected guanidin28:

HN__S TFA, then HgCl,, NEts HN___NH

OBn \f OBn T
o. NH CH,Clo/DMF, 0 °C—23 °C o_ N
o} o) NHCbz o (0] NHCbz
JJ\ """ JJ\/l\/\/NHCbZ H NJJ\O """ JJ\/l\/\/NHCbZ
DMBHN" O™ N 73%, two steps 2 E H
oTBsH OTBS
2 28

To a stirring solution o (0.074 g, 0.050 mmoln anhydrousCHxCl> (5 mL) was added TFA
(2.5 mL)at 0 °C under a stream of argon. The reaction mixture was stirred for 4 h at 0 °C, and
consumption of starting material was observed through TLC analysis. While maintaining a
temperature of 0 °C, the reaction mixture was quenched through the additicsanfrated
solution of sodium bicarbonate (20 mL). The reaction mixture was warmed to rt, diluted with

EtOAc (20 mL) and extracted with EtOAc (3 x 20 mL). The organic extracts were washed with
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brine (100 mL), dried over sodium sulfate, filtered, and commatad to a residue. The crude amine
(0.064 g) was used directly in the next step. To a stirring solution of crude amine (0.064 g) in
anhydrous DMF (1.2 mL) was added triethylamine (0.024 mL, 0.171 mmol) and mercury (ll)
chloride (0.046 g, 0.171 mmol) sessivelyat 0 °C under a stream of argon. The reaction mixture
was stirred for 15 mins, warmed to rt and stirred for 3 h when consumption of starting material
was observed through TLC analysis. The reaction mixture was diluted with EtOAc (10 mL),
filtered through celite, and then poured into brine (25 mill)e brine layer was extracted with
EtOAc (3 x 10 mL) and the combined organic extracts were washedHg@H3 x 50 mL) and

brine (50 mL).The organic layer was dried over sodium sulfate, filtered, andectdrated to a
residue. The crude product was purified by silica gel chromatography with 6% @&E4 to

yield 0.045 g (0.041 mmol, 73%, 2 stepsp8fas a white filmRs (12% MeOHCH,Clz, KMnOy)

= 0.49;] B¥-4.56 €= 0.8, MeOH; IR (thinfilm, cmY):; 3295.76, 2925.21, 2854.12, 2030.25,
1983.45, 1965.40, 1700.21, 1538.76, 1462.74, 1255.35, 1074.39, 836.14, 780.42, 697.90, 472.31
IH NMR (500 MHz,CDsOD) & 1 7.293r, 15H), 5.13 (d] = 12.5 Hz, 1H), 5.07 (d] = 8.9

Hz, 3H), 5.01 (dJ = 9.0 Hz, 1H), 4.73 4.68 (m, 1H), 4.68 4.61 (m, 1H), 4.58 4.54 (m, 3H),

4.427 4.39 (m, 1H), 4.19 (t) = 3.3 Hz, 1H), 4.11 (d) = 9.2 Hz, 1H), 3.99 (] = 8.1 Hz, 1H),

3.91 (d,J = 14.5 Hz, 1H), 3.71 3.64 (m, 2H), 3.61 (dd] = 13.9, 4.7 Hz, 1H)3.23 (dJ = 13.9

Hz, 1H), 3.15 3.09 (M, 2H), 2.41 (dd}= 13.4, 4.3 Hz, 1H), 2.18 (dd= 13.4, 9.7 Hz, 1H), 1.60

i 1.54 (m, 2H), 1.52 1.45 (m, 2H), 0.97 (s, 9H), 0.92 (s, 9H), 0.18 (s, 3H), 0.15 (s, 3H), 0.14 (s,
3H), 0.11 (s, 3H)¥*C NMR (100 MHz, CDGJ))  2.0,167.8, 163.2, 150, 156.9, 155.9, 136.9,
136.8, 136, 1286, 128.5, 1281, 1282, 128.0, 127.9, 127.8, 127.6, 127.5, B78.7, 73.8, 72,

70.2, 69.3, 68.6, 66.5, 66.3, 62.9,4154.5, 50, 50.8, 50.7, 49, 40.4, 31.8, 2@, 25.8, 25.7,

181,17.9,-45,-4.7,-4.9,-52. HRMS-ESI (m / 2: [M + H]" calcd for G4Hg1NgO12Si», 1089.5512

Al



Da; found 1089.5528 D&H assignments are included along the 2 projection fotHR# COSY

and the'H-*C HSQC.'3C assignments are not included to prevent the assignment of ambiguous

signals.
Guanidine29:
HN HN
oﬁoms OQOH
Hl\i NH TBAF Hl\i NH
OBn he T OBn T
o_-N THF, 0 °C o_ N
j\ O NHCbz i O  NHCbz
NH J\/l\/\/
HN™ O : 'NJ\/'\/\/ Cbz 0% H,N~ Y0 : ‘N NHCbz
oTBsH OH H
28 29

To a stirring solution 028 (0.051 g, 0.047 mmolh freshly distilled THH3.5 mL)was added
tetran-butylammonium fluoride (1M in THF0.500 mL) dropwise and the solution was stirred at

0 °C for 20 mindefore reaction completion was determined through TLC analysis. The reaction
mixture was poured into bri@0 mL)and extracted with EtOA x 10 mL) The organic layer

was dried over sodium date, filtered, and concentrated to a residue. The crude product was
purified by silica gel chromatography with 12% Me@H-Cl> to yield 0.032 g (0.037 mmol,
79%) of29as a white filmRr (12% MeOHCH:Cl2, CAM) = 0.33;] 8% -6.20 ¢=0.3, MeOH;

IR (thin film, cm?): 2922.25, 2852.48, 1659.57, 1463.04H NMR (500 MHz,CDsOD) U 17 . 36
7.32 (m, 12H), 7.30 7.26 (m, 3H), 5.12 (dJ = 12.5 Hz, 1H), 5.07 5.02 (m, 4H), 4.78 (d] =

2.1 Hz, 1H), 4.57 (d] = 14.4 Hz, 1H), 4.54 (s, 2H), 4.514.46 (m, 1H), 4.42 () = 6.2 Hz, 1H),

4.16 (ddJ= 9.7, 2.9 Hz, 1H), 4.00 (§,= 3.3 Hz, 1H), 3.97 3.93 (m, 1H), 3.86 (dd}= 14.6, 2.5

Hz, 1H), 3.66 (d,J = 6.2 Hz, 2H), 3.64 3.59 (m, 1H), 3.30 3.26 (m, 1H) 3.10 (t,J = 5.9 Hz,

2H), 2.471 2.40 (m, 1H), 2.30 (dd] = 13.8, 8.8 Hz, 1H), 1.57 1.47 (m, 4H)::*C NMR (150

MHz, CDsOD) 13i7.06, 136.94, 129.45, 128.16, 128.09, 127.92, 127.78, 127.67, 127.57, 127.37,
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127.32,127.28,125.57,76.87, 73.39, 73.2587, 69.52, 66.16, 65.99, 65.61, 59.58, 58.14, 58.11,
54.87, 48.18, 48.04, 47.90, 47.76, 47.61, 47.47, 47.33, 47.19, 31.67, 29.54, 29.43, 29.39, 29.35,
29.25, 29.23, 29.20, 29.07, 29.05, 28.94, 28.93, 26.71, 25.53, 23.56, 23.42, 22.63, 22.34, 19.33,
13.05 12.56. HRMS-ESI (m / 2: [M + H]* calcd for G2Hs3NsgO12, 861.3783 Da; found 861.3785

Da. H assignments are included along the 2 projection for'ithéH COSY and théH-13C

HSQC.*3C assignments are not included to prevent the assignmantiiguous signals.

Streptothricin Fsulfate 1:

HN HN
OﬁOH OﬁOH

HN__NH H, Pd/C then sto4
OBn |
o_N AcOH/HZO/MeOH 0°C
j\ O  NHCbz )J\ )J\/I\/\/
HN 07y A A A~ NHCD2 49%
oH H

streptothricin F (1
29 p (1)

To a stirring solution 029 (0.020 g, 0.023 mmol) in AcOH (0.4 mLHi>O (0.4 mL) and MeOH

(0.2 mL) was added palladium (10% on carbon, 5 mipg reaction vessel was evacuated and
purged with argon gas (7x), evacuated, and purged with hydrogen gas (7x) and then stirred
overnight under a hydrogen atmosphere (balloon). Theioeawas filtered through a 0.45 pym
PVDF filter, the filter was washed with.O (2 x 1 mL) and concentrated to a residue. The crude
product was diluted 20 (0.5 mL) and purified by Sephadex (L20) size exclusion gel with a
mobile phase of 90%-0 and D% methanol at a rate of 0.47 mL / min. Fractions testing positive
for the ninhydrin stain were analyzed by IMS. Pure fractions were collected and freeze dried
overnight, isolating the acetate salt. To a stirring solution eF $itetate irH20 (0.5 mL)was

added 1 M HSQy dropwise until pH = 2. The resulting solution was added dropwise to vigorously

stirring MeOH (20 mL) and ED (10 mL). The slurry was stirred for 20 mins and then solids were
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collected by centrifugation, washed with 1:1 MeOH@E(10 mL) and EO (10 mL). The resulting
precipitate was collected by centrifugation to yield 5.71 mgBfssifatel (0.00823 mmol, 49%)
as a white solid: mp >210 °¢. 8 ¥ -43.45 ¢ = 0.1, HO). Additional'H NMR, 3C NMR, and
two-dimensionahuclear magnetic resonanggectra were recorded at ambient temperature
600MHz Bruker NMR spectrometefoperating at 150 MHz for®C NMR). *H NMR (500 MHz,
D:O) U 5J=08 Hz IH), 4.75 (d] = 3.4 Hz, 1H), 4.73 4.69 (m, 1H), 4.61 () = 14.7
Hz, 1H), 4.32 (tJ = 5.9 Hz, 1H), 4.24 (dd] = 9.8, 3.0 Hz, 1H), 4.15 (§,= 3.5 Hz, 1H), 4.06 (d,
J=13.8 Hz, 1H), 3.79 (dd} = 14.6, 5.7 Hz, 1H), 3.71 (d,= 5.7 Hz, 2H), 3.69 3.66 (M, 1H),
3.38 (d,J = 14.6 Hz, 1H), 3.05 3.01 (m, 2H), 2.79 (dd] = 16.7, 4.4 Hz, 1H), 2.67 (dd= 16.7,
8.3 Hz, 1H), 1.8 1.74 (m, 4H). HRMSESI (m / 2; [M + H]* calcd for GoHasNgOs, 503.2577
Da; found 503.2574 Da. THel NMR data of SF are in accordance with those reported previously

and the isolated samples of streptothricin F pleas@aigle S for an indepth analysis®
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Streptothricin isolation:

Purification to separate streptothricin compounds of the nourseottuutiate mixture was
performed through modification of a previously reported metfiddglass column (150 cm x 2.4
cm) was packed with Sephadex 120 size exclusion gel using a mobile phase of 10% methanol
/ H20. The flow rate was adjusted using compressed air to 0.6 mL / min. Purifications were run in
batches of appximately 300 mg of nourseothricin sulfate. Nourseothricin sulfate was diluted in
0.6 mL ofH20 and loaded dropwise directly onto the top of the column. A mobile phase of 10%
methanol H2O was used for elution and fraction sizes3ahL were collectedrractions testing
positive for the ninhydrin stain were analyzed for purity byMS. Pure streptothricin D began
eluting after approximately 120 mL of mobile phase, followed by mixed fractions of streptothricin
D / E / F, and finally pure streptothricin Pure fractions for streptothricin D were combined,
frozen, and lyophilized to give a powdery,-ofhite solid. Pure fractions for streptothricin F were

combined, frozen, and lyophilized to give a powderyvdiite solid.
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Streptothricin F elemental analysis results:

Sample: DM1 ST-F

o H N o)
31.41 % 5.49 % 15.00 % 35.78 %
S
7.06 %

Figure S Elemental analysis of isolated streptothricin F from commercsallyced
nourseothricin sulfate. The percent compositiargsconsistenwith a molecular formula of
CioHaaNsOs A 3 4S@, A H 30. THhese resultalign with the previoushdescribecelemental
analysis and molecular formubd streptothricin From Taniyamaet al>®
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Streptothricin F analytical data comparison: previously reported, synthetic, isolated:

OH hd
OeN o NH,
HN"T07 'I,N)JN%'S\MN)/NHz
on M
Streptothricin F (1)
o J, g'og;:aléoJ (fz")t";’g;_qﬁy 0)- Synthetic S-F, 500 MHz Isolated S-F, 500 MHz Isolated S-F, 600 MHz
o H (ppm) mult J (Hz) 6 H (ppm) mult J (Hz) ® H (ppm) mult J (Hz) 0 H (ppm) mult J (Hz)

H-2 464 d 14 461 d 13.7 461 d 14.4 463 d 13
H-3 4.1 d 14 4.06 d 13.8 4.06 d 15 4.08 d 14.3
H-4 474 m - 473 m - 471 m - 473 m -
H-5, 3.83 dd 6,15 3.79 dd 57,147 | 379 dd 57,147 | 3.81 dd 57,14.7
H-5, 3.42 15 3.38 14.6 3.38 14.6 3.39 14.6
H-7 5.11 10 5.09 98 5.1 9.8 5.11 98
H-8 428 dd 3,10 424 dd 26,98 423 dd 28,99 424 dd 28,98
H-9 418 t 3 415 t 3 4.15 t 32 417 t 33
H-10 479 m - 475 d 34 475 m : 476 m -
H-11 435 t 6 432 t 6 4.31 t 6 433 t 6.1
H-12, 375 6 3.71 d 57 371 57 | 375364 m :
H-12, 375 d 6 371 d 57 3.71 d 57 | 375364 m -
H-15, 2.82 dd 4,16 279 dd 42,165 | 279 dd 43,167 | 281 dd 43,16.7
H-15, 27 dd 4,16 267 dd 81,163 | 268 dd 83,165 | 270 dd 8.3, 16.6
H-16 3.71 m : 3.69 m . 3.68 m . 3.75-3.64 m :
H-17 1.81 m - 1.82-1.73 m - 1.79 m - 1.80 m -
H-18 1.81 m : 1.82-1.73 m 3 1.79 m : 1.80 m :
H-19 3.07 m : 3.05 m - 3.04 m . 3.04 t 6.8
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Streptothricin F analytical data comparison: previously reported, synthetic, isolated:

Table . 3C NMR comparison of Streptothricin ¥.

HN—
0= 9=OH
HN_s_NH
T
0 17 O NH,
HZN%O Qs s'uN)uJNM!N%N&NHz
on M
Streptothricin F (1)
oosition Ji ’gbgt??g;'(fz"’)f"’?’gé_qgf’ 0). Isolated S-F, 600 MHz
S (ppm) o (ppm)

1 172.5 172.5
2 56.9 56.8
3 63.4 63.3
4 63.4 62.7
5 518 51.6
6 165.3 165.1
7 813 81.1
8 51.4 51.5
9 69 68.9
10 726 72.4
11 76.1 76.0
12 62.9 62.6
13 160.4 160.3
14 174.6 1745
15 38.8 38.7
16 50.8 50.7
17 316 31.43
18 255 253
19 415 414
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Streptothricin F analytical data comparison: previously reported, synthetic, isolated:

Table S. Optical rotation comparison of Stogpricin F>19512

o) Ae

Sour ce

Synt hetic
Streptothric
(Manet sgh L

in F Sul fate [U]21-4345
ab

Il sol ated
Streptothricin F Sulfate 244106

(Manet sgh Lab

Streptothricin F Hydlrochloride

PecRet. al
JAmChe.Bo0.Cc

194695),7 707 7.6

[J2°-513

Streptothricin F Hydlfrochloride

Kawamurea . al
JAntiAdéal.o
1975%598),8 418 4.6

2 %4 a

Streptothricin F Hydlrochloride

Kusumé8ted . al
JAnti.Oidal.o
198257),92® 2.7

294 e
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Antibacterial Procedures.

Minimal inhibitory concentration analysis was perfornusthg the broth microdilution reference
method according t€linical Laboratory and Standis Institutes(CLSI)S'® with the exception

that antibiotics were added to microwell plates using digital dispensing technology as described
by our group:14516We previously demonstrated that this inkjet printitigpensingmethodfor
addition of antimicrobials to microplat@gas as accurate and more precise that manwakrefe
methods of preparing doubling dilution MIC pandss.anthracisSterne 9131 was previously
described'?1®> The methodlogy has since been adopted the United States Centers for Disease
Center and Prevention at its Antibiotic Resistance Laboratory Network basma oeports’'®

Per standard reference procedure, doubling dilutions of antibiotic were added to mictspates
inkjet printing technologyfollowed by bacteria at ~2@olony forming units per mL based on
dilutions froma 0.5 McFarland standard in catiadjusted Mueller Hinton broth3 After
overnight growth at 3% for 1620 hours, minimal inhibitory concentrat®were recordedsthe
concentration that inhibited growtiased on an &o of 0.08, which corresponds to the reference
standardinhibition of visual growthfor MIC determinatios, on a TECAN M1000 plate reader,

as previously described®S“B. cenocpaciaK56-2 was provided by John Lipuma (University of
Michigan). Other strains and isolatesre from the American Type Culture Collection (ATCC,
Manassas, VA), BEI Resources (Manassas, VA), the-EIDX Antimicrobial Resistance Isolate

Bank, and the WalteReed Army Institute of Research.
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Catalog of nuclear magnetic resonance spectra:
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