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1. Supplementary Schemes, Figures, and Tables

Scheme S1. Synthesis of Monolipid 13 from Meldrum’s Acid (S1).
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(A) Pantoea ananatis extract

(B) Ananatoside A

(C) Ananatoside B
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Figure S1. HPLC-CAD chromatograms comparison of (A) crude ethyl acetate Pantoea Ananatis

extract, (B) synthetic ananatoside A (1) and (C) synthetic ananatoside B (2).

Figure S2. Proposed structure of ananatoside B (2) along with key 2D NMR COSY (==) and

HMBC (—) correlations.
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Figure S3. Enlargement of the *H NMR spectrum of Mosher’s ester S5.
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Figure S4. Structures of the in silico modelized compounds.
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40a Ha 42a

408 418 42

Figure S5. MMFF94 conformer populations for the macrolactonized rhamnolipid models 40—42.

Only carbon (grey) and oxygen (red) are displayed for simplicity.
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Figure S6. Size distribution of (A) ananatoside B (2), (B) RhaC10C1o (3), and (C) ananatoside A

(1) measured by DLS.
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Figure S7. Emulsification activity (E24) of kerosene and cyclohexane by ananatoside A (1),

ananatoside B (2), and RhaC10Cio (3).
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Figure S8. Extracellular ROS production following treatment of Arabidopsis petiole with
ananatoside A (1) or ananatoside B (2). Production of reactive oxygen species (ROS) was measured
in Arabidopsis petiole following treatment at 100 uM with ananatoside A (1) and ananatoside B
(2). Methanol (0.5%) was used as a control. ROS production was measured using the
chemiluminescence of luminol and photon counts were expressed as relative luminescence units

(RLUs). Data are mean + SEM (n = 6). Experiments were realized three times with similar results.
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Comparison pair

Classic comparison

Comparison alignment

mPW1PW91/6-31g(d,p)

Predicted Chemical Shifts.

mMPW1PW91/6-311+g(d,p)

B97-2/cc-pVTZ

Table S1. 3C and 'H NMR MAE Values Related to Comparison of Experimental and

13C MAE H MAE 13C MAE 1H MAE 13C MAE 1H MAE
40a 0.90 0.17 3.13 0.08 3.01 0.09
4<_
408 1.62 0.24 3.60 0.15 3.05 0.18
Aa 0.89 0.08 2.77 0.08 2.75 0.09
5a<_
4B 3.06 0.28 3.87 0.30 454 0.26
AMa 1.74 0.23 3.45 0.14 3.04 0.19
58<_
4B 1.39 0.12 2.86 0.12 343 0.10
42a 2.58 0.24 4.05 0.17 3.73 0.19
6a<__
428 3.49 0.25 4.30 0.25 4.69 0.23
42a 3.02 0.31 3.74 0.23 3.08 0.23
68 <
428 1.08 0.12 2.91 0.10 2.96 0.09
S5a— 4a
1.43 0.12 1.25 0.09 1.36 0.08
56— 418
5a Ma
4.67 0.47 5.01 0.42 5.10 0.41
58 > 418
6a—> 42a
2.32 0.24 2.12 0.21 2.14 0.19
68— 428
6a 42a
> 6.38 0.50 6.02 0.45 5.71 0.44
68 4283
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Table S2. Number of Conformers Retained after Each Step of Modeling.

Number of Conformers

Filter

40a 408 Ala 41p A2a 42p
ETKDGV2 100000 100000 100000 100000 100000 100 000
1 RMSD (0.5 A) 420 255 831 710 363 497

MMFF94s energy window
262 133 523 306 238 216
(80 kJemol ™)

2" RMSD (0.25 A) 137 73 367 229 135 114
mPW1PW91/6-31G(d,p)

10 10 15 9 12 5
energy window (10 kJemol™)
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2. General Methods

All starting materials and reagents were purchased from commercial sources and used as received
without further purification. Air and water sensitive reactions were performed in oven-dried
glassware under an Ar atmosphere. Moisture sensitive reagents were introduced via dried syringe.
Anhydrous solvents were either prepared from commercial solvents and dried over heat-gun
activated 4 A molecular sieves (MS) or supplied over MS and used as received. Powdered 4 A MS
were activated before use by heating with a heat gun for approx. 15 min under high vacuum.
Reactions were monitored by thin-layer chromatography (TLC) with silica gel 60 F2s4 0.25 mm
pre-coated aluminum foil plates. Compounds were visualized by using UV2s4 and/or orcinol (1
mgemL1) in 10% aqueous H2SOs solution with heating and/or CAM and/or KMnO4 with heating.
Normal-phase flash column chromatography was performed on silica gel 60 A (15-40 xm). NMR
spectra were recorded at 297 K in the indicated solvent (CDClIs, py-ds) with 400 or 600 MHz
instruments, employing standard softwares given by the manufacturer. *H and *C NMR spectra
were referenced to tetramethylsilane (TMS, dn = dc = 0.00 ppm) as internal reference. Assignments
were based on H, 3C, COSY, HSQC, undecoupled HSQC, and HMBC experiments. High-
resolution mass spectra (HRMS) were recorded on an ESI-Q-TOF mass spectrometer. Optical
rotations [a]o?® were measured on an Anton Paar polarimeter. The retention factors (Rf) were
calculated from silica gel F2s4 0.25 mm pre-coated glass TLC plates. Preparative TLC purification

was accomplished using PLC silica gel F2s4 1 mm pre-coated 20 x 20 cm glass TLC plates.
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3. Experimental Procedures for Isolation and Synthesis

Bacterial Culture for Isolation.

Pre-culture tubes of Pantoea ananatis BRT175 (3 mL) were grown at 30 °C in LB medium with
shaking (240 rpm) in a TC-7 roller drum (New Brunswick, Canada). Under exponential growth
phase, LB medium pre-culture flasks (100 mL, each) were seeded with an initial ODgoo = 0.1 and
cultures were incubated overnight at 30 °C with shaking (150 rpm). Six two-liter flasks, each
containing 500 mL Mineral Salts Medium (MSM), were inoculated at an initial ODsgo = 0.1 and
cultures were grown at 30 °C with shaking (150 rpm) for five days. The MSM contained (gsL™!):
0.9 Na2HPOy4, 0.7 KH2PO4, 2.0 NaNOgz, 0.1 CaCl2¢2H20, 0.4 MgSO4+7H-0, and trace element
solution (2 mL-L™"). The composition of trace element solution was (geL™'): 2.0 FeSO4*7H,0, 1.5

MnSO4¢H,0 and 0.6 (NH4)sM07024+4H20. Dextrose (20 gsL ') was provided as a carbon source.

Isolation of Ananatoside A (1) and Ananatoside B (2).

At the end of the cultivation period, culture supernatant was recovered by centrifugation and
concentrated HCI was added to reach a final pH = 3. Pooled supernatants (3 L total) were then
extracted twice with equal volumes of EtOAc. The organic fractions were then pooled, dried over
anhydrous MgSOg4, and concentrated under reduced pressure. The crude extract (0.2 g) was
suspended in CH3CN/H20O (1:1) and used directly for purification. Semi-preparative HPLC
purification was performed on a Thermo Fisher Scientific Ultimate 3000 HPLC-CAD system
equipped with a Dionex LPG-3400SD pump, a WPS-3000SL autosampler, a TCC-3000SD column
oven, and a charged aerosol detector (CAD) Corona Veo. The power function value was set at 1.0,
the filter at 1 s, the data collection rate at 10 Hz, and the evaporator temperature at 35 °C. Nitrogen
(57.2 psi) was used for nebulization. All data were analyzed using the Thermo Fischer Chromeleon

7.2.9 software. For the purification, a reverse phase column Hypersil Gold (250 x 10 mm) was
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used with a mobile phase consisting of CH3CN/H20 gradient containing 0.1% formic acid. Prior
the injection, the column was equilibrated for 10 min with 50% of CH3CN. The injection volume
was set to 250 uL. The elution gradient started from 50 to 60% CHsCN for 20 min, then to 100%
CH3CN within the next 40 min and hold for 15 min. HPLC flow rate was set to 5.0 mLsmin~' and
the oven temperature was set at 28 °C. A flow splitter was used after the column to deliver only
5% of the mixture to the CAD detector and the remaining to the fraction collector. Fractions
containing ananatoside A (1, 42.0 min) and ananatoside B (2, 23.6 min), respectively, were pooled
and concentrated under reduced pressure to give ananatoside A (1, 37 mg) as a light yellow oil
(physical and analytical data agreed with those published)! and ananatoside B (2, 30 mg) as a white
amorphous powder. Data for ananatoside B (2): [a]®5 +14.6 (c 0.24; EtOAc); *H NMR (600 MHz,
pyr-ds) & (ppm) 5.81-5.77 (m, 1H, H-3""), 4.99 (d, J = 7.7 Hz, 1H, H-1), 4.60-4.58 (m, 1H, H-3"),
452 (d, J = 10.4 Hz, 1H, H-6a), 4.39 (dd, J = 11.6 Hz, J = 5.3 Hz, 1H, H-6b), 4.26-4.21 (m, 2H,
H-3, H-4), 4.03 (t, J = 7.9 Hz, 1H, H-2), 3.95-3.91 (m, 1H, H-5), 3.27 (dd, J24-2»° = 15.0 Hz, J24"-3°
= 5.4 Hz, 1H, H-22"), 3.04 (dd, J20--25 = 15.5 Hz, J2a-3> = 6.9 Hz, H-2a""), 2.87 (dd, J2p--20" =
15.8 Hz, J2»-3 = 5.7 Hz, 1H, H-2b"’), 2.82 (dd, J2p-24' = 15.1 Hz, J24-3- = 7.3 Hz, 1H, H-2b’),
1.84-1.17 (M, 24H, 12 x CHy), 0.85-0.80 (m, 6H, 2 x CHas); 3C NMR (150 MHz, pyr-ds) 5 (ppm)
173.8, 172.0 (2C, C-1°, C-1""), 105.4 (C-1), 79.0, 78.7 (2C, C-5, C-3), 77.8 (C-3"), 75.8 (C-2"),
72.2,72.0 (2C, C-37, C-4), 63.5 (C-6), 42.6 (C-2°), 40.4 (C-2""), 35.8-23.3 (12C, 12 x CHy), 14.7
(2C, 2 x CHa); [¢]*> +103 (c 0.2, CHCI3); HRMS (ESI-TOF) m/z [M + NHq4]* calcd for
C26Hs2NO10 538.3586; found 538.3587; m/z [M + Na]* calcd for CasHagNaO1 543.3140; found

543.3142.
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HPLC Analysis of Natural and Synthetic Compounds. Analytical reversed phase HPLC
analyses were performed using the same equipment as described above. For the separation, a
reverse phase column Hypersil Gold (250 x 4.6 mm) was employed. The method was the same as
described for the semi-preparative purification. The injection volume was set to 50 uL, the flow
rate was 0.8 mLemin~!, oven temperature was set to 28 °C, and detection was accomplished using
the CAD detector. The gradients consisted of: method A: 50 to 60% CH3CN (20 min), 60 to 100%
CH3CN (30 min), and 100% CH3CN (10 min); method B: 50 to 60% CH3CN (10 min), 60 to 100%
CH3CN (25 min), and 100% CHsCN (25 min); method C: 50 to 80% CH3CN (50 min) and 80 to
90% CH3CN (10 min); and method D: 50 to 60% CH3CN (20 min) and 60 to 100% CH3CN (40

min).

S16



Methyl 3-Oxodecanoate (S3).

o]
Cl)W/
s2
) 1) py, S2, DCM
O>< quant. o O
Il 2) MeOH, reflux HSC(HZC)GMOCH3
d s1 92% s3

To a solution of Meldrum’s acid (S1, 7.44 g, 51.64 mmol, 1.05 equiv) in anhydrous DCM (22 mL)
at 0 °C under Ar was slowly added anhydrous pyridine (8.0 mL, 98 mmol, 2.0 equiv). A solution
of octanoyl chloride (S2, 8.00 g, 49.18 mmol, 1.0 equiv) in anhydrous DCM (15 mL) was then
added dropwise, and the mixture was stirred for 1 h at rt under Ar. The solution was washed with
aqueous 2 M HCI (2 x 40 mL), the aqueous layer was extracted with DCM (2 x 15 mL), and the
combined organic phases were washed with aqueous 2 M HCI (2 x 15 mL) and brine (40 mL). The
organic phase was dried over MgSQyg, filtered, and evaporated under reduced pressure to give the
corresponding enol as a brown-red oil (13.3 g, quant.). The latter compound (12.8 g, 47.4 mmol,
1.0 equiv) was solubilized in anhydrous MeOH and the solution was refluxed for 3 h under Ar. The
solution was evaporated under reduced pressure and the residue was purified by silica gel flash
chromatography (Hex/EtOAc 10:0 to 95:5) to give keto-ester S3 as a colorless oil (8.77 g, 92%).

Physical and analytical data of compound S3 agreed with those published.?
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(R)-Methyl 3-Hydroxydecanoate (S4).

Ru-(R)-BINAP
j\j\ Hp, MeOH H/ij\

H3C(H,C)g OCH;  90%,99% ee  H3C(H,C)g OCHg
S3 S4

Preparation of the catalyst: In a heat gun-dried reaction flask under an Ar atmosphere were added
(R)-BINAP (379 mg, 0.608 mmol, 0.024 equiv) and (COD)Ru(2-methylallyl), (162 mg, 0.507
mmol, 0.020 equiv). The reactants were then solubilized in anhydrous acetone (25 mL), which was
previously degassed with Ar. A solution of 48% aqueous HBr (0.13 mL) in degassed anhydrous
MeOH (6.3 mL) was added to the reaction flask, and the mixture was stirred at rt for 30 min under
an Ar atmosphere. The solvents were then evaporated under nitrogen flux.

Preparation of hydroxy-ester: To the previously prepared catalyst was cannulated a solution of
keto-ester S3 (5.07 g, 25.33 mmol, 1.0 equiv) in anhydrous degassed MeOH (51 mL). The solution
was stirred at 55 °C for 18 h under an Hz atmosphere. The solution was then cooled at 0 °C, filtered
over Celite, and evaporated under reduced pressure. The residue was purified by silica gel flash
chromatography (Hex/EtOAc 9:1 to 8:2) to give hydroxy-ester S4 (4.61 g, 90%) as a colorless oil.
Physical and analytical data of compound S4 agreed with those published.? The enantiomeric purity

of compound S4 was determined through the synthesis of Mosher’s ester S5.
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(R)-Methyl a-Methoxy-a-trifluoromethylphenylacetyl-(R)-3-hydroxydecanoate (S5).

H,co, CFs
{_0

Mosher's acid, EDC (R)O o
HO O DMAP, DCE, rt, 16 h R

(R)
H3C(H,C /K)J\OCH H3C(H,C)s OCH3
3C(H2C)s e 3 S5

50%

Methyl ester S4 (15 mg, 0.074 mmol, 1.0 equiv) was solubilized in anhydrous DCE (0.4 mL).
Mosher’s acid (26 mg, 0.11 mmol, 1.5 equiv), EDC (28 mg, 0.15 mmol, 2.0 equiv), and DMAP (2
mg, 0.02 mmol, 0.2 equiv) were successively added to the solution, which was then stirred at rt for
16 h under an Ar atmosphere. The solution was evaporated under reduced pressure and the residue
was purified by silica gel flash chromatography (DCM) to give Mosher’s ester S5 (15 mg, 50%)
as a colorless oil. Physical and analytical data of compound S5 agreed with those published.®
Analysis of this spectrum allowed to determine the enantiomeric purity of methyl ester S4 (99%

ee, see Fig. S3) as previously reported.®
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(R)-3-Hydroxydecanoic Acid (13).

HO O NaOH, H,0 HO O
—_—
H5C(H,C)g OCH;,4 96% H3C(H20)6MOH
sS4 13

Alcohol S4 (4.31 g, 21.3 mmol, 1.0 equiv) was solubilized in aqueous 1 M NaOH (43 mL) at 0 °C.
The mixture was stirred at 0 °C for 1 h, then at rt for an additional 1.5 h. The solution was acidified
with aqueous 2 M HCI until a pH of ~2—3 was reached and the aqueous phase was extracted with
EtOAc (3x). The combined organic layers were washed with brine, dried over anhydrous MgSOea.,
filtered, and evaporated under reduced pressure to give acid 13 (3.84 g, 96%) as a white amorphous

solid without further purification. Physical and analytical data of compound 13 agreed with those

published.?
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(R)-Benzyl 3-Hydroxydecanoate (14).

HO O BnBr, Cs,CO4 HO O

DMF
—_—_—.
ch(HZC)e)})kOH HSC(Hzc)aMOBn

95%
14

Acid 13 (143 mg, 0.761 mmol, 1.0 equiv) was solubilized in anhydrous DMF (3.8 mL) under Ar.
BnBr (0.20 mL, 1.7 mmol, 2.2 equiv) and Cs,COs (347 mg, 1.07 mmol, 1.4 equiv) were
successively added and the mixture was stirred for 21 h at rt under Ar. The suspension was diluted
with DCM and washed with saturated aqueous NH4ClI. The aqueous layer was extracted with DCM
(2x). The combined organic layers were washed with brine, dried over anhydrous MgSOyg, filtered,
and evaporated under reduced pressure. The residue was purified by silica gel flash
chromatography (Hex/EtOAc 95:5 to 85:5) to give benzyl ester 14 (201 mg, 95%) as a colorless
oil: Rf 0.24 (Hex/EtOAc 8:2); [a]® b —15 (c 0.6, CHCI3); *H NMR (600 MHz, CDCl3) 6 (ppm)
7.38-7.32 (m, 5H, 5 x CHgn), 5.15 (S, 2H, CHzgn), 4.04—4.01 (m, 1H, H-3), 2.85 (d, J = 3.5 Hz,
1H, OH), 2.56 (dd, J2a-20 = 16.5 Hz, J2a.3 = 3.0 Hz, 1H, H-2a), 2.46 (dd, Job-2a = 16.5 Hz, Job-3 = 9.1
Hz, 1H, H-2b), 1.54—1.26 (m, 12H, H-4, H-5, H-6, H-7, H-8, H-9), 0.88 (t, J = 7.0 Hz, 3H, H-10);
13C NMR (150 MHz, CDCl3) & (ppm) 173.0 (C-1), 135.7 (Cgn), 128.8 (2C, 2 x CHgn), 1285
(CHagn), 128.4 (2C, 2 x CHgn), 68.2 (C-3), 66.6 (CHagn), 41.5 (C-2), 36.7-22.8 (6C, C-4, C-5, C-
6, C-7, C-8, C-9), 14.2 (C-10); HRMS (ESI-TOF) m/z [M + Na]* calcd for C17H26NaO3 301.1774;

found 301.1764.
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(R)-3-(tert-Butyldimethylsilyloxy)decanoic acid (15).

HO O Im, TBSCI, DMF BsQ 0

H3C(HZC)6/'\13)kOH quant. H3C(H2C)g s OH

Imidazole (904 mg, 13.3 mmol, 10.0 equiv) was added to a solution of TBSCI (701 mg, 4.65 mmol,
3.5 equiv) in anhydrous DMF (2.3 mL) at 0 °C. The mixture was stirred at 0 °C for 15 min under
an Ar atmosphere, after which a solution of acid 13 (252 mg, 1.33 mmol, 1.0 equiv) in anhydrous
DMF (0.5 mL) was added. The solution was stirred at rt for 16 h under an Ar atmosphere, then
transferred to a separatory funnel. Brine was added to the mixture and the latter was extracted with
a Hex/Et20 mixture (3:1 v/v). The organic layer was dried over anhydrous MgSQg, filtered, and
evaporated under reduced pressure. The residue was solubilized in a mixture of MeOH (36 mL)
and THF (18 mL), to which a solution of K.COz (450 mg, 3.26 mmol, 2.45 equiv) in H20 (6 mL)
was added at 0 °C. The mixture was stirred at 0 °C for 1 h after which brine (18 mL) was added.
The solution was acidified with aqueous 1 M HCI until a pH of ~3 was reached. The solution was
extracted with a Hex/Et>O mixture (3:1 v/v), dried over anhydrous MgSQyg, filtered, and evaporated
under reduced pressure. The residue was dried under high vacuum for 16 h (evaporation of the
remaining solvents and TBS alcohol) to give acid 15 (402 mg, quant.) as a colorless oil. Physical

and analytical data of compound 15 agreed with those published.?
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(R)-Benzyl 3-(((R)-3-((tert-Butyldimethylsilyl)oxy)decanoyl)oxy)decanoate (16).

HO ©
Hsc(Hzc)e)\)J\OBn TBSO O
1+4 EDC, DMAP, DCE HaC(HzC)eMO o
TBSO O 9% HsC(HzC)6163' & "0Bn
H3C(HxC)e OH
15

Alcool 14 (91 mg, 0.32 mmol, 1.0 equiv) and acid 15 (121 mg, 0.388 mmol, 1.2 equiv) were
solubilized in anhydrous DCE (3.9 mL) under Ar. EDC (186 mg, 0.970 mmol, 3.0 equiv) and
DMAP (12 mg, 0.10 mmol, 0.3 equiv) were successively added and the mixture was stirred at rt
for 16 h under Ar. The solution was evaporated under reduced pressure and the residue was purified
by silica gel flash chromatography (Hex/EtOAc 95:5) to give dilipid 16 (171 mg, 93%) as a
colorless oil: Ry 0.57 (Hex/EtOAC 8:2); [¢]?*°p +53 (c 0.7, CHCIs); *H NMR (600 MHz, CDCls) §
(ppm) 7.37-7.31 (m, 5H, 5 x CHgn), 5.24-5.20 (m, 1H, H-3"), 5.11 (s, 2H, CHazgn), 4.07 (p, J = 6.8
Hz, 1H, H-3), 2.65 (dd, Jza-2b' = 15.4 Hz, Jza~3' = 7.1 Hz, 1H, H-2a’), 2.57 (dd, J2v-2a' = 15.4 Hz,
Jab-3 = 5.8 Hz, 1H, H-2b"), 2.41 (dd, J2a.2p = 14.8 Hz, J2as = 5.9 Hz, 1H, H-2a), 2.36 (dd, J2b-2a =
14.8 Hz, Ja3 = 6.7 Hz, 1H, H-2b), 1.63—1.24 (m, 24H, 12 x CHy), 0.89-0.86 (m, 15H, H-10, H-
10°, C(CHa)aTas), 0.06 (s, 3H, CHatas), 0.04 (s, 3H, CHaras); 3C NMR (150 MHz, CDCl3) & (ppm)
171.1, 170.3 (2C, C-1, C-1°), 135.9 (Cgn), 128.7, 128.4 (5C, 5 x CHan), 70.7 (C-3), 69.4 (C-3),
66.6 (CHzsn), 42.9 (C-2), 39.3 (C-2°), 37.5-29.3 (8C, 8 x CHy), 26.0 (3C, C(CH3)3tes), 25.3-22.8
(4C, 4 x CH,), 18.2 (C(CHs3)sTss), 14.3, 14.2 (2C, C-10, C-10°), —4.46 (2C, 2 x CHstas); HRMS

(ESI-TOF) m/z [M + Na]" calcd for C17H26NaO3 585.3946; found 585.3928.
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(R)-3-(((R)-3-((tert-Butyldimethylsilyl)oxy)decanoyl)oxy)decanoic acid (10).

TBSO O TBSO O
H3C(H,C)g O O Ha, Pd/C, EtOAC  H.C(H,C)g O o
J N quant. AN
H3C(H2C)e OBn H5C(H5C)g OH
16 10

Dilipid 16 (122 mg, 0.216 mmol, 1.0 equiv) was solubilized in EtOAc under an Ar atmosphere,
and 10% Pd/C (12 mg, 1 mgemg ' of dilipid) was added. The suspension was stirred at rt for 20 h
under an Hz atmosphere. The suspension was filtered over Celite and the solvents were evaporated
under reduced pressure yielding acid 10 (102 mg, quant.) as a colorless oil: R 0.43 (DCM/MeOH
96:4); [¢]?% +19 (c 0.7, CHCI3); *H NMR (600 MHz, CDCls) & (ppm) 5.20 (p, J = 6.0 Hz, 1H, H-
3%),4.09 (p, J = 6.0 Hz, 1H, H-3), 2.65 (dd, Jza-2v' = 15.9 Hz, J2a3- = 6.9 Hz, 1H, H-2a’), 2.57 (dd,
Jon2a> = 15.9 Hz, Jop-3> = 5.8 Hz, 1H, H-2b”), 2.46 (dd, J2a-20 = 14.9 Hz, J2a-3 = 6.0 Hz, 1H, H-2a),
2.41 (dd, J2p-2a = 14.9 Hz, Jan-3 = 6.5 Hz, 1H, H-2b), 1.69-1.26 (m, 24H, 12 x CHy), 0.89-0.85 (m,
15H, H-10, H-10’, C(CH3)sTss), 0.06 (s, 3H, CHaras), 0.05 (s, 3H, CHsras); **C NMR (150 MHz,
CDCl3) § (ppm) 176.2, 171.2 (2C, C-1, C-17), 70.4 (C-3°), 69.3 (C-3), 42.9 (C-2), 38.9 (C-2°), 37.5-
29.3 (8C, 8 X CH>), 26.0 (3C, C(CHa)arss), 25.3-22.8 (4C, 4 x CHy), 18.2 (C(CHa)arss), 14.3, 14.2
(C-10, C-10°), -4.46 (CHatas), -4.52 (CHstas); HRMS (ESI-TOF) m/z [M + H]* calcd for
C26Hs305Si 473.3657; found 473.3653; m/z [M + Na]* calcd for C26Hs2NaOsSi 495.3476; found

495.3465.
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(R)-Benzyl 3-(((R)-3-Hydroxydecanoyl)oxy)decanoate (12).

H;C(H,C)g O O rt, 2 min H;C(H,C)g O O
0,
HaC(H,C)e OBn 94% HSC(HZC)G)\)J\OBn
16 12

A solution of dilipid 16 (192 mg, 0.340 mmol, 1.0 equiv) in DCM (0.7 mL) was added dropwise
in TFA (1.4 mL) during a one-minute period, then the mixture was stirred for one additional
minute. The reaction mixture was quenched with saturated aqueous NaHCOs. The organic layer
was dried over anhydrous MgSOs, filtered, and evaporated under reduced pressure. The residue
was purified by silica gel flash chromatography (Hex/EtOAc 9:1 to 8:2) to give alcohol 12 (143
mg, 94%) as a colorless oil: Rs 0.28 (Hex/EtOAC 8:2); [a]*b —13 (c 0.4, CHCI3); *H NMR (600
MHz, CDCls) & (ppm) 7.38-7.32 (m, 5H, 5 x CHagn), 5.30-5.26 (m, 1H, H-3°), 5.11 (s, 2H, CH2gn),
3.98-3.94 (m, 1H, H-3), 2.95 (br s, 1H, OH), 2.63 (dd, J2a-2o' = 14.2 Hz, J2a-3° = 6.2 Hz, 1H, H-
2a’), 2.60 (dd, Job-2a' = 14.2 Hz, Jan3' = 4.1 Hz, 1H, H-2b), 2.42 (dd, J2a-2p = 15.8 Hz, J2a3 = 2.9
Hz, 1H, H-2a), 2.31 (dd, Jab-2a = 15.8 Hz, Jab-3 = 9.2 Hz, 1H, H-2b), 1.64—1.25 (m, 24H, 12 x CHy),
0.89-0.85 (m, 6H, H-10, H-10"); 3C NMR (150 MHz, CDCls) § (ppm) 172.6, 170.6 (2C, C-1, C-
1°), 135.7 (Can), 128.7 (2C, 2 x CHagy), 128.6 (2C, 2 x CHgn), 128.5 (CHgn), 71.0 (C-3°), 68.4 (C-
3), 66.8 (CHzgen), 41.9 (C-2), 39.3 (C-2°), 36.7-22.8 (12C, 12 x CHy), 14.2 (2C, C-10, C-10°);
HRMS (ESI-TOF) m/z [M + Na]" calcd for C27H44NaOs 471.3081; found 471.3089; m/z [M + K]*

calcd for Co7H440sK 487.2820; found 487.2824.
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para-Methylphenyl 3,4-Di-O-benzyl-6-O-tert-butyldimethylsilyl-1-thio-g-D-glucopyranoside

(S10).
OH TBSCI, DMAP
BnO (@) py, 93% OTBS
! STol BnO 0
BnO ol BnO STol
17 S1OOH

TBSCI (866 mg, 5.54 mmol, 1.5 equiv) and DMAP (45 mg, 0.37 mmol, 0.1 equiv) were
successively added to a solution of diol 174 (1.72 g, 3.69 mmol, 1.0 equiv) in anhydrous pyridine
(5.6 mL). The mixture was stirred at rt under Ar for 3 h, then diluted in toluene (80 mL), washed
with water (30 mL) and brine (30 mL). The organic layer was dried over MgSOs, filtered, and
evaporated under pressure. The residue was purified by silica gel flash chromatography
(Hex/EtOAc 9:1) furnishing alcohol S10 (1994.6 mg, 93%) as a colorless oil: Rf 0.38 (Hex/EtOAC
8:2); [a]®b —21 (c 1.4, CHCI3); *H NMR (600 MHz, CDCls) J (ppm) 7.47-7.45 (m, 2H, 2 x CH-
STol), 7.36-7.27 (m, 10H, 10 x CH-Bn), 7.09-7.08 (m, 2H, 2 x CH-STol), 4.89 (d, J = 11.1 Hz,
1H, CHHgn), 4.85-4.83 (m, 2H, CHHgn, CHHgx), 4.67 (d, J = 10.8 Hz, 1H, CHHgn), 4.40 (d, J =
9.6 Hz, 1H, H-1), 3.90 (dd, Jea-sb = 11.4 Hz, Jeas = 1.8 Hz, 1H, H-6a), 3.87 (dd, Jeb-6a = 11.4 Hz,
Jebs = 3.6 Hz, 1H, H-6b), 3.61 (t, J = 9.1 Hz, 1H, H-4), 3.58 (t, J = 8.6 Hz, 1H, H-3), 3.40 (t, J =
8.9 Hz, 1H, H-2), 3.34 (ddd, Js.« = 9.2 Hz, Js.e0 = 3.5 Hz, Js-6a = 1.8 Hz, 1H, H-5), 2.37 (s, 1H,
OH), 2.33 (s, 3H, CHasTar), 0.92 (s, 9H, C(CH?3)sTss), 0.10 (s, 3H, CHates), 0.09 (s, 3H, CHates);
13C NMR (150 MHz, CDCls) & (ppm) 138.6 (C-Ar), 138.50 (C-Ar), 138.48 (C-Ar), 133.8 (2C, 2 x
CH-STol), 129.8 (2C, 2 x CH-STol), 128.6-127.6 (11C, 1 x C-Ar, 10 x CH-Bn), 88.1 (C-1), 86.1
(C-3), 80.5 (C-5), 77.1 (C-4), 75.5 (CHagn), 75.2 (CHagn), 72.5 (C-2), 62.2 (C-6), 26.1 (3C,
C(CHa3)aTss), 21.3 (CHsstal), 18.5 (C(CH3)atas), -5.0 (CHaras), -5.2 (CHstss); HRMS (ESI-TOF)
m/z [M + NH4]" calcd for C33HasNOsSSi 598.3017; found 598.3019; m/z [M + Na]* calcd for

Ca3H44NaOsSSi 603.2571; found 603.2578.
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para-Methylphenyl  3,4-Di-O-benzyl-6-O-tert-butyldimethylsilyl-2-O-levulinoyl-1-thio-f-D-

glucopyranoside (11).

Lev,O
OTBS 2 OTBS
OH OLev
S10 1

Alcohol S10 (507 mg, 0.861 mmol, 1.0 equiv) was solubilized in anhydrous pyridine (5.6 mL) and
DMAP (263 mg, 2.15 mmol, 2.5 equiv) was added to the solution. A solution of Lev.O (1.42 g,
6.63 mmol, 7.7 equiv) in anhydrous pyridine (6.6 mL) was added dropwise to the mixture, which
was then stirred at 50 °C for 1 h under an Ar atmosphere. The solvents were then evaporated under
reduced pressure and co-evaporated with toluene. The residue was purified by silica gel flash
chromatography (Hex/EtOAc 9:1 to 8:2) to give fully protected 11 (567 mg, quant.) as a colorless
oil: Rf 0.37 (Hex/EtOAc 7:3); [o]°% +54 (c 0.9, CHCI3); *H NMR (600 MHz, CDCls3) 6 (ppm)
7.40-7.39 (M, 2H, 2 x CHstol), 7.34-7.25 (m, 10H, 10 x CHgy), 7.08-7.07 (M, 2H, 2 x CHsTol),
4.93-4.89 (m, 1H, H-2), 4.79 (d, J = 11.3 Hz, 1H, CHHgy), 4.78 (d, J = 10.9 Hz, 1H, CHHgy), 4.69
(d, J = 11.3 Hz, 1H, CHHgx), 4.67 (d, J = 10.9 Hz, 1H, CHHgn), 4.52 (d, J = 10.0 Hz, 1H, H-1),
3.88 (dd, Jea-6b = 11.4 Hz, Jeas = 1.6 Hz, 1H, H-6a), 3.84 (dd, Jeb-6a = 11.5 Hz, Jep-5s = 3.9 Hz, 1H,
H-6b), 3.69-3.65 (m, 2H, H-3, H-4), 3.34-3.31 (m, 1H, H-5), 2.73-2.71 (m, 2H, CHaLev), 2.57 (dt,
JHa-Hb = 17.2 HZ, JHa-cH2 = 6.6 Hz, 1H, CH?H\ev), 2.48 (dt, JHb-Ha = 17.2 HZ, JHb-cH2 = 7.0 Hz, 1H,
CHHPLey), 2.32 (s, 3H, CHastol), 2,17 (s, 3H, CHaLev), 0.91 (s, 9H, C(CHs)ares), 0.10 (s, 3H,
CHatas), 0.07 (s, 3H, CHaras); C NMR (150 MHz, CDCl3) & (ppm) 206.4 (COLey), 171.5
(COORLev), 138.33 (Car), 138.28 (Car), 138.1 (Car), 133.3-127.8 (15C, Car, 14 x CHar), 86.3 (C-
1), 84.5 (C-3), 80.4 (C-5), 77.5 (C-4), 75.4 (CHagn), 75.2 (CHzgn), 72.4 (C-2), 62.2 (C-6), 38.0

(CHaLev), 30.1 (CHaLev), 28.3 (CHaLev), 26.1 (3C, C(CHa)ztas), 21.3 (CHastal), 18.5 (C(CHs3)stBS),
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-5.0 (CHatgs), -5.2 (CHatas). HRMS (ESI-TOF) m/z [M + K]* calcd for CasHsoKO7SSi 701.2939;

found 701.2940; m/z [M + Na]* calcd for CsgHsoNaO7SSi 717.2678; found 717.2688.
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Benzyl (R)-3-O-[(R)-(3’-O-Decyl)-3,4-di-O-benzyl-6-O-tert-butyldimethylsilyl-2-O-

levulinoyl-g-D-glucopyranosyl]decanoate (8).

O._0OBn
iR, TS come oo T
i il 80% BE?&OWOJ (CH2)eCHs
" OLY (CH,)6CH

Donor 11 (221 mg, 0.326 mmol, 1.2 equiv), acceptor 12 (122 mg, 0.272 mmol, 1.0 equiv), and NIS
(98 mg, 0.44 mmol, 1.6 equiv) were dried under high vacuum for 1 h. Activated 4 A MS (488 mg,
4 mgemg ' of acceptor 12) and anhydrous DCE (5.4 mL) were added and the suspension was stirred
under an Ar atmosphere for 1 h. The mixture was cooled to —10 °C and AgOTf (14 mg, 0.054
mmol, 0.2 equiv) was added while the reaction flask was protected from light with aluminum foil.
The suspension was stirred from —10 to 0 °C for 30 min, quenched with EtsN, and filtered over
Celite. The solvents were evaporated under reduced pressure and the residue was purified by silica
gel flash chromatography (Hex/EtOAc 95:5 to 9:1) to give glucolipid 8 (219 mg, 80%) as a
yellowish oil: R 0.35 (Hex/EtOAc 8:2); [a]*°p -3 (¢ 0.5, CHCls); *H NMR (600 MHz, CDCls) §
(ppm) 7.37-7.28 (M, 15H, 15 X CHgn), 5.23-5.19 (m, 1H, H-3""), 5.10 (s, 2H, CH2cooen), 4.89 (dd,
Joz = 9.2 Hz, J21 = 8.2 Hz, 1H, H-2), 4.80-4.78 (m, 2H, CHHgn, CHHgy), 4.70-4.67 (m, 2H,
CHHgn, CHHagn), 4.41 (d, J = 8.0 Hz, 1H, H-1), 3.90-3.87 (m, 1H, H-3), 3.85 (dd, Jeb-6a = 11.5 Hz,
Jsbs = 3.5 Hz, 1H, H-6b), 3.81 (dd, Jsasb = 11.4 Hz, Jeas = 1.3 Hz, 1H, H-6a), 3.70 (t, J = 9.3 Hz,
1H, H-4), 3.63 (t, J = 9.3 Hz, 1H, H-3), 3.28-3.26 (m, 1H, H-5), 2.89 (dd, J2.-25° = 15.4 Hz, J2u-3°
= 4.1 Hz, 1H, H-2a), 2.71 (dt, JHa-+b = 18.1 Hz, Jna-crz = 7.1 Hz, 1H, CHHLey), 2.66-2.59 (m, 2H,
H-2a”’, CHHLev), 2.56-2.51 (m, 1H, H-2b’), 2.51-2.44 (m, 2H, CHaLey), 2.42-2.37 (m, 1H, H-2b"),
2.15 (s, 3H, CHaLev), 0.89-0.85 (m, 15H, C(CHa)aTas, H-10°, H-10), 0.05 (s, 3H, CHaras), 0.03

(s, 3H, CHarss); *C NMR (150 MHz, CDCls) 5 (ppm) 206.2 (COLev), 1715, 170.8, 170.2 (3C,
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COORLev, C-17, C-17*), 138.5 (Cen), 138.4 (Cen), 135.8 (Can), 128.7-127.8 (15C, 15 X CHgn), 101.8
(C-1), 82.9 (C-3), 77.8, 77.6 (2C, C-4, C-3"), 76.0 (C-5), 75.22 (CHagn), 75.16 (CHagn), 74.0 (C-
2, 70.7 (C-3""), 66.6 (CHzcoon), 62.1 (C-6), 41.4 (C-2°), 39.3 (C-2""), 38.0 (CHave), 34.8-22.8
(13C, CHasLev, 12 X CH>), 28.1 (CHazLev), 26.1 (3C, C(CHa)aras), 18.5 (C(CHs)stes), 14.2 (2C, C-
10°, C-10), -4.9 (CHates), -5.3 (CHstes); HRMS (ESI-TOF) m/z [M + NHa]* caled for
CssHaoNO12Si 1020.6227; found 1020.6229; m/z [M + Na]* calcd for CsgHgsNaO12Si 1025.5781;

found 1025.5783.
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Benzyl (R)-3-O-[(R)-(3’-O-Decyl)-3,4-di-O-benzyl-2-O-levulinoyl-f-D-

glucopyranosyl]decanoate (18).

O.__OBn O._0OBn
OTBS 0. 0O TFA/DH(%?A10:1 OH o O\’j/
n0 0 o 950, o
BnO > (CH2)sCH3 84% BnO > (CH)eCH3
ev ev
(CH2)sCH3 (CH)eCH3
8 18

To a solution of glucolipid 8 (172 mg, 0.172 mmol, 1.0 equiv) in DCM (0.4 mL) was added a
TFA/H20 solution (10:1 v/v, 0.09 mL). The reaction mixture was stirred at rt for 40 min and then
quenched by adding saturated aqueous NaHCOs. The organic layer was dried over MgSOsa, filtered,
and the solvents were evaporated under reduced pressure. The residue was purified by silica gel
flash chromatography (Hex/EtOAc 9:1 to 8:2) to give alcohol 18 (129 mg, 84%) as a white
amorphous solid: Rf 0.28 (Hex/EtOAc 7:3); [¢]* b —12 (c 1.1, CHCI3); *H NMR (600 MHz, CDCls)
d (ppm) 7.37-7.25 (m, 15H, 15 x CHgn), 5.24-5.18 (m, 1H, H-3"), 5.13 (s, 2H, CHacoogn), 4.91
(dd, Jo3 = 9.5 Hz, J21 = 8.1 Hz, 1H, H-2), 4.77 (d, J = 11.3 Hz, 1H, CHHgn), 4.75 (d, J = 10.8 Hz,
1H, CHHen), 4.69 (d, J = 11.4 Hz, 1H, CHHagx), 4.54 (d, J = 10.9 Hz, 1H, CHHgy), 4.41 (d, J = 8.0
Hz, 1H, H-1), 3.99-3.95 (m, 1H, H-3"), 3.84 (dd, Jsa-6b = 11.5 Hz, Jea-s = 3.5 Hz, 1H, H-6a), 3.67-
3.62 (m, 2H, H-3, H-6b), 3.50 (t, J = 9.3 Hz, 1H, H-4), 3.40-3.37 (m, 1H, H-5), 2.94 (br s, 1H,
OH), 2.72-2.56 (M, 5H, CHavev, H-22’", H-2b>*, H-2a"), 2.49-2.46 (M, 2H, CHaLey), 2.36 (dd, J25-
2a» = 15.3 Hz, J2p-3 = 5.0 Hz, 1H, H-2b), 2.15 (s, 3H, CHaLey), 1.62-1.24 (m, 24H, 12 x CHy),
0.89-0.86 (m, 6H, 2 x CHs); *3C NMR (150 MHz, CDCls) § (ppm) 206.1 (COLe), 171.5, 171.4,
170.4 (3C, COORLev, C-1°, C-1°"), 138.4 (Cgn), 137.9 (Csn), 135.9 (Cgn), 128.7-127.8 (15C, 15 x
CHan), 101.1 (C-1), 83.0 (C-3), 78.4 (C-4), 77.8 (C-3°), 75.7 (C-5), 75.2 (2C, 2 X CHagn), 73.9 (C-
2), 71.1 (C-3""), 66.7 (CHzcoogn), 62.3 (C-6), 41.4 (C-2°), 39.1 (C-2""), 37.0 (CHaLev), 35.6-22.8

(13C, 12 x CHa, CHaLey), 28.0 (CHaLev), 14.2 (2C, 2 X CHs); HRMS (ESI-TOF) m/z [M + NH4]*
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calcd for Cs2H76NO12 906.5362; found 906.5365; m/z [M + Na]* calcd for Cs,H72NaO12 911.4916;

found 911.4929.
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Benzyl (R)-3-O-[(R)-(3’-O-Decyl)-3,4-di-O-benzyl-#-D-glucopyranosyl]decanoate (19).

O.__OBn O._0OBn
OH H,NNH,.H,0 H
O5-© HOAc, py © 080
BnO 0 o —— > Bno Q o
BnO ~ (CH32)6CH3 87% BnO (CH)sCH3
ev OH
(CH2)sCH3 (CH)eCH3
18 19

Hydrazine monohydrate (32 uL, 5.0 equiv) and HOAc (0.55 mL) were successively added to a
solution of alcohol 18 (117 mg, 0.131 mmol, 1.0 equiv) in anhydrous pyridine (0.85 mL) at 0 °C.
The mixture was stirred at rt for 16 h under an Ar atmosphere, then co-evaporated with toluene.
The residue was purified by silica gel flash chromatography (Tol/EtOAc 95:5 to 9:1) to give diol
19 (91 mg, 87%) as a white amorphous solid: Rt 0.54 (Tol/EtOAc 8:2); [a]*b —9 (¢ 0.6, CHCl5);
IH NMR (600 MHz, CDCls) J (ppm) 7.37-7.27 (m, 15H, 15 x CHan), 5.25-5.20 (m, 1H, H-3""),
5.12 (d, J = 4.7 Hz, 2H, CHazcooen), 4.93 (d, J = 11.2 Hz, 1H, CHHgx), 4.83 (d, J = 11.1 Hz, 1H,
CHHen), 4.81 (d, J = 10.7 Hz, 1H, CHHagx), 4.56 (d, J = 10.9 Hz, 1H, CHHg»), 4.32 (d, J = 7.8 Hz,
1H, H-1), 4.08-4.04 (m, 1H, H-3), 3.84 (dd, Jea-sb = 11.8 Hz, Jeas = 2.0 Hz, 1H, H-6a), 3.63 (dd,
Jeb-6a = 11.9 Hz, 1H, H-6b), 3.59 (t, J = 8.9 Hz, 1H, H-3), 3.47-3.42 (m, 2H, H-2, H-4), 3.40-3.37
(m, 1H, H-5), 2.67 (dd, J24-2" = 15.5 Hz, J24-3+ = 7.0 Hz, 1H, H-2a""), 2.61-2.56 (m, 2H, H-2b>",
H-2a), 2.43 (dd, J2p-2« = 15.1 Hz, J2p-3° = 4.9 Hz, 1H, H-2b"), 1.56-1.24 (m, 24H, 12 x CHy),
0.89-0.86 (m, 6H, 2 x CH3); *C NMR (150 MHz, CDCls) § (ppm) 171.4, 170.4 (2C, C-1°, C-1"),
138.8 (Cpn), 138.1 (Cgn), 135.8 (Can), 128.7-127.8 (15C, 15 x CHan), 102.3 (C-1), 84.6 (C-3), 78.0
(C-4), 75.7 (C-3"), 75.3 (C-5), 75.2, 75.1 (3C, C-2, 2 x CHagn), 71.1 (C-3""), 66.7 (CHacoosn), 62.4
(C-6), 41.3 (C-2°), 39.2 (C-2"), 35.3-22.8 (12C, 12 x CH>), 14.2 (2C, 2 x CH3); HRMS (ESI-TOF)
m/z [M + NH4]" calcd for Ca7H70NO10 808.4994; found 808.4967; m/z [M + Na]* calcd for

Ca7HesNaO10 813.4548; found 813.4532.
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Synthetic Ananatoside B (2).

(@] OBnN O OH
OH H2, Pd black H
O5-© MeOH/DCE © O5-©
BnO ° o ——————  Ho 0 4
BnO o (CH2)sCH3 90% HO o (CH2)6CH3
(CH2)6CH3 (CH2)6CH3
19 2

Pd black (78 mg, 1 mgemg! of diol 19) was added to a solution of diol 19 (78 mg, 0.099 mmol,
1.0 equiv) in DCE (1 mL) and MeOH (2 mL). The mixture was stirred under an H» atmosphere at
40 °C for 16 h, after which it was filtered over Celite and the solvents were evaporated under
reduced pressure. The residue was purified by silica gel flash chromatography (DCM/MeOH 95:5
to 8:2) to give synthetic ananatoside B (2, 46 mg, 90%) as a white foam. R¢ 0.50 (DCM/MeOH
8:2); [«]*°o +103 (c 0.2, CHCIs). Physical and analytical data of synthetic ananatoside B (2) agreed
with those of the isolated compound. Analytical HPLC analysis was performed using method D

(23.3 min.).
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para-Methylphenyl 2-O-ortho-(Azidomethyl)benzoyl-3,4-di-O-benzyl-6-O-tert-
butyldimethylsilyl-1-thio-f-D-glucopyranoside (S11).

AZMBOH, DMAP

oTBS OTBS
o DCC, DCM, quant. 0
BB(n)O STol BBQO STol
OH

OAZMB
$10 S11

To a solution of alcohol S10 (889 mg, 1.53 mmol, 1.0 equiv) in anhydrous DCM (15.3 mL) were
added DMAP (187 mg, 1.53 mmol, 1.0 equiv), DCC (632 mg, 3.06 mmol, 2.0 equiv), and
AZMBOH (407 mg, 2.30 mmol, 1.5 equiv). The mixture was refluxed for 4 h, after which the
suspension was cooled at 0 °C and filtered over Celite. The solvents were evaporated under reduced
pressure and the residue was purified by silica gel flash chromatography (Hex/EtOAc 95:5) to give
fully protected S11 (1.14 g, quant.) as a colorless oil: Rf 0.46 (Hex/EtOAc 8:2); [«]*°b +5 (c 0.8,
CHCl3); *H NMR (600 MHz, CDCl3) & (ppm) 7.94-7.92 (m, 1H, CH-AZMB), 7.59-7.57 (m, 1H,
CH-AZMB), 7.54-7.53 (m, 1H, CH-Ar), 7.40-7.28 (m, 8H, 8 x CH-Ar), 7.13-7.11 (m, 5H, 5 x CH-
Ar), 7.07-7.05 (m, 2H, 2 x CH-Ar), 5.16 (dd, J = 9.8 Hz, J = 9.0 Hz, 1H, H-2), 4.84-4.77 (m, 3H,
CHHazws, CHagn), 4.72-4.66 (m, 3H, H-1, CHHazms, CHHan), 4.60 (d, J = 11.2 Hz, 1H, CHHgn),
3.93 (dd, Jsa-6b = 11.4 Hz, Jsa-s = 1.7 Hz, H-6a), 3.89 (dd, Jsb-6a = 11.4 Hz, Jeb-s = 3.8 Hz, 1H, H-
6b), 3.81-3.76 (m, 2H, H-3, H-4), 3.41 (ddd, Js.4 = 9.3 Hz, Js.60 = 3.5 Hz, Js.6a = 1.6 Hz, 1H, H-5),
2.32 (s, 3H, CHasTol), 0.83 (s, 9H, C(CHs)stes), 0.13 (s, 3H, CHstas), 0.10 (s, 3H, CHarss); *C
NMR (150 MHz, CDCls) & (ppm) 165.2 (COORazmg), 138.29 (C-Ar), 138.25 (C-Ar), 138.0 (C-
Ar), 137.9 (C-Ar), 133.5-127.8 (20C, 2 x C-Ar, 18 x CH-Ar), 86.3 (C-1), 84.5 (C-3), 80.6 (C-5),
77.7 (C-4), 75.5 (CHzgn), 75.2 (CHzgn), 72.5 (C-2), 62.2 (C-6), 53.0 (CH2azms), 26.1 (3C,
C(CHz3)3Bs), 21.3 (CHsstal), 18.5 (C(CH3)37ss), -4.93 (CHates), -5.21 (CHarss); HRMS (ESI-TOF)
m/z [M + Na]" calcd for C41Ha9NaN3OeSSi 762.3004; found 762.3001; m/z [M + K]* calcd for

Cs1H49N30sKSSi 778.2743; found 778.2779.
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para-Methylphenyl 2-O-ortho-(Azidomethyl)benzoyl-3,4-di-O-benzyl-1-thio-f-D-

glucopyranoside (9).

AcCl, MeOH
OTBS ) OH
BnO o DCM, 80% BnO o
BnO STol BnO STol
OAZMB OAZMB
S11 9

AcCI (1.5 uL, 0.021 mmol, 0.30 equiv) was added to a solution of derivative S11 (52 mg, 0.071
mmol, 1.0 equiv) in anhydrous MeOH (1.42 mL) and anhydrous DCM (0.5 mL) at 0 °C. The
mixture was slowly heated to rt over 3.5 h under Ar, then diluted in DCM (2 mL) and washed with
saturated aqueous NaHCOs3 (5 mL) and brine (5 mL). The organic layers were dried over MgSOs,
filtered, and evaporated under reduced pressure. The residue was purified by silica gel flash
chromatography (Hex/EtOAc 8:2 to 7:3) to give alcohol 9 (35.4 mg, 80%) as a white amorphous
solid: Rr 0.26 (Hex/EtOAc 7:3); [a]®b +26 (c 0.5, CHCIs); *H NMR (600 MHz, CDClIs) § (ppm)
7.93-7.92 (m, 1H, CH-AZMB), 7.59-7.58 (m, 1H, CH-AZMB), 7.55-7.54 (m, 1H, CH-Ar), 7.40-
7.37 (m, 1H, CH-Ar), 7.35-7.28 (m, 7H, 7 x CH-Ar), 7.15-7.12 (m, 5H, 5 x CH-Ar), 7.11-7.09 (m,
2H, 2 x CH-Ar), 5.20 (t, J = 9.6 Hz, 1H, H-2), 4.85-4.81 (m, 2H, CHHgn, CHHazms), 4.78 (d, J =
9.6 Hz, 1H, CHHgn), 4.75 (d, J = 10.0 Hz, 1H, H-1), 4.70 (d, J = 14.9 Hz, 1H, CHHazwms), 4.66 (d,
J =11.0 Hz, 1H, CHHan), 4.63 (d, J = 11.2 Hz, 1H, CHHg,), 3.92 (ddd, Jea.eo = 11.9 Hz, J = 2.7
Hz, J = 2.3 Hz, 1H, H-6a), 3.83 (t, J = 9.1 Hz, 1H, H-3), 3.75-3.71 (m, 1H, H-6b), 3.68 (t, J = 9.4
Hz, 1H, H-4), 3.48 (ddd, Js-4 =9.7 Hz, J5.6a = 4.6 Hz, Js5.60 = 2.6 Hz, 1H, H-5), 2.33 (s, 3H, CHasTa1),
1.91 (t, J = 6.5 Hz, 1H, OH); 3C NMR (150 MHz, CDCls) § (ppm) 165.2 (COORAzms), 138.7 (C-
Ar), 138.0 (C-Ar), 137.8 (2C, 2 x C-Ar), 133.4-127.9 (20C, 2 x C-Ar, 18 x CH-Ar), 86.3 (C-1),
84.2 (C-3), 79.7 (C-5), 77.72 (C-4), 75.4 (CHzgn), 75.3 (CHzgn), 72.5 (C-2), 62.1 (C-6), 53.0
(CH2azmg), 21.3 (CHasstol); HRMS (ESI-TOF) m/z [M + NH4]* calcd for CasH3gN4OsS 643.2585;

found 643.2592; m/z [M + Na]* calcd for CasH3asNaN3OsS 648.2139; found 648.2146.
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para-Methylphenyl 2-0-ortho-(Azidomethyl)benzoyl-3,4-di-O-benzyl-6-O-(R)-3-(((R)-3-

(((tert-butyldimethylsilyl)oxy)decanoyl)oxy)decanoyl-1-thio-£-D-glucopyranoside (7).

6 OTBS
o O (CH2)sCH3
DCE, 95% 0 (CH2)6CH3
H3C(H2C)s o o0 BnO 0
BnO STol
H3C(H2C)e OH OAZMB
10 7

To a solution of alcohol 9 (115 mg, 0.184 mmol, 1.0 equiv) and dilipid 10 (104 mg, 0.221 mmol,
1.2 equiv) in anhydrous DCE (2.2 mL) were successively added DMAP (7 mg, 0.06 mmol, 0.3
equiv) and EDC (106 mg, 0.551 mmol, 3.0 equiv). The mixture was stirred at rt for 16 h under Ar
atmosphere. The solution was then evaporated under reduced pressure and the residue was purified
by silica gel flash chromatography (Hex/EtOAc 95:5 to 90:10) to give compound 7 (188 mg, 95%)
as a colorless oil: Rt 0.5 (Hex/EtOAc 8:2); [¢]*p +8 (c 0.4, CHCI3); *H NMR (600 MHz, CDCls)
o (ppm) 7.94-7.93 (m, 1H, CHazmg), 7.60-7.58 (m, 1H, CHazmg), 7.55-7.54 (m, 1H, CHazmg),
7.41-7.38 (M, 1H, CHazwms), 7.35-7.27 (M, 7TH, 5 x CHen, 2 x CHsTa), 7.15-7.12 (M, 5H 5 x CHan),
7.09-7.08 (M, 2H, 2 x CHsol), 5.24-5.20 (m, 1H, H-3>"), 5.19 (t, J = 9.4 Hz, 1H, H-2), 4.84-4.81
(m, 2H, CHHazms, CHHgn), 4.76 (d, J = 11.1 Hz, 1H, CHHgy), 4.70-4.68 (M, 2H, H-1, CHHazmg),
4.62 (d, J = 11.4 Hz, CHHgn), 4.60 (d, J = 11.3 Hz, 1H, CHHagy), 4.47 (d, J = 11.6 Hz, 1H, H-6a),
4.23-4.21 (m, 1H, H-6b), 4.08 (p, J = 6.1 Hz, 1H, H-3"), 3.83-3.80 (M, 1H, H-3), 3.63-3.59 (M, 2H,
H-4, H-5), 2.66 (dd, J2q -2 = 15.7 Hz, 3243+ = 7.0 Hz, 1H, H-2a""), 2.52 (dd, J2b 22" = 15.7 Hz,
Job3= 6.0 Hz, 1H, H-2b>), 2.45 (dd, J24-2 = 14.8 Hz, J24-3- = 5.9 Hz, 1H, H-2a"), 2.41 (dd, J2»-
20> = 14.9 Hz, 323> = 6.7 Hz, 1H, H-2b"), 2.33 (s, 3H, CHastol), 1.64-1.22 (m, 24H, 24 x CH>),
0.88-0.85 (M, 15H, C(CHs)sres, 2 x CH3), 0.06 (s, 3H, CHarss), 0.05 (s, 3H, CHaras); *C NMR

(150 MHz, CDCls) 6 (ppm) 171.1, 170.1 (2C, C-17, C-1""), 165.1 (COORAzms), 138.5-128.0 (24C,
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6 x Car, 18 x CHay), 86.2 (C-1), 84.5 (C-3), 77.8, 77.2 (2C, C-4, C-5), 75.5 (CH2gn), 75.3 (CH2gn),
72.3(C-2), 70.5 (C-37"), 69.4 (C-3°), 63.2 (C-6), 53.0 (CH2azmg), 42.9 (C-2), 39.0 (C-2""), 37.5-
22.8 (15C, 12 x CH2, C(CHa)atas), 21.3 (CHasTor), 18.2 (C(CHa)atas), 14.25 (CH3), 14.23 (CH3), -
4.42 (CHsrtss), -4.45 (CHstes); HRMS (ESI-TOF) m/z [M + NH4" calecd for
Ce1HgoN4O10SSi 1097.6063;  found  1097.6038; m/z [M + Na]* caled for

Ces1HssNaN301pSSi 1102.5616; found 1102.5600.
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para-Methylphenyl 2-0-ortho-(Azidomethyl)benzoyl-3,4-di-O-benzyl-6-O-(R)-3-(((R)-3-

(hydroxydecanoyl)oxy)decanoyl-1-thio-#-D-glucopyranoside (20).

12 P
o O CH5)gCH O O CH,)sCH
e (CH2)6CH3 TFA, DCM e (CH2)sCH3
(e (CH2)60H3 2 min, 84% (0] (CHz)GCH3
e
(e (e
Bgno&/sm BQS&/STOI
OAZMB OAZMB
7 20

A solution of compound 7 (450 mg, 0.416 mmol, 1.0 equiv) in DCM (0.9 mL) was added dropwise
to TFA (1.8 mL) over a one-minute period. The mixture was stirred for one additional minute and
quenched with saturated aqueous NaHCOz3. The organic layer was dried over MgSOs, filtered, and
the solvents were evaporated under reduced pressure. The residue was purified by silica gel flash
chromatography (Hex/EtOAc 9:1 to 8:2) to give alcohol 20 (338 mg, 84%) as a white amorphous
solid: Rr 0.37 (Hex/EtOAc 7:3); [a]*°o +9 (c 0.4, CHCIs); *H NMR (600 MHz, CDCls3) ¢ (ppm)
7.94-7.93 (m, 1H, 1 CHazmg), 7.60-7.58 (m, 1H, CHazwmg), 7.55-7.54 (m, 1H, CHazmg), 7.40-7.38
(m, 1H, CHazwmg), 7.35-7.26 (M, 7H, 5 x CHan, 2 x CHstol), 7.15-7.11 (m, 5H, 5 x CHgn), 7.09-
7.08 (M, 2H, 2 x CHstal), 5.31-5.27 (m, 1H, H-3""), 5.19 (t, J = 9.6 Hz, 1H, H-2), 4.84-4.81 (m,
2H, CHHazmg, CHHan), 4.76 (d, J = 11.1 Hz, 1H, CHHgx), 4.71 (d, J = 8.4 Hz, 1H, H-1), 4.69 (d,
J =13.1 Hz, 1H, CHHazmg), 4.62 (d, J = 9.2 Hz, 1H, CHHagx), 4.60 (d, J = 8.9 Hz, 1H, CHHagx),
4.47 (d, Jea-6b = 11.5 Hz, 1H, H-6a), 4.21 (dd, Jeb-sa = 11.7 Hz, Jebs = 4.1 Hz, 1H, H-6b), 3.97 (br
s, 1H, H-3"), 3.84-3.81 (m, 1H, H-3), 3.64-3.61 (M, 2H, H-4, H-5), 2.93 (s, 1H, OH), 2.62 (dd, J2a -
ob = 15.5 Hz, Joa-3» = 8.1 Hz, 1H, H-2a’"), 2.55 (dd, J2b'2a = 15.6 Hz, J2,3 = 4.6 Hz, 1H, H-
2b>), 2.45 (dd, J2a-20° = 15.8 Hz, J2a-3- = 3.0 Hz, 1H, H-2a’), 2.37 (dd, J25-24> = 15.8 Hz, J2p-3 =
9.2 Hz, 1H, H-2b"), 2.33 (s, 3H, CHastal), 1.67-1.22 (M, 24H, 12 x CH,), 0.88-0.86 (m, 6H, 2 X

CHs); *C NMR (150 MHz, CDCls3) 6 (ppm) 172.6, 170.4 (2C, C-1°, C-1°), 165.1 (COORAzmg),
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138.6-128.0 (24C, 6 x Car, 18 x CHar), 86.2 (C-1), 84.5 (C-3), 77.4 (2C, C-4, C-5), 75.6 (CH2sn),
75.3 (CHagn), 72.3 (C-2), 70.8 (C-3""), 68.5 (C-3°), 63.3 (C-6), 53.0 (CHaazms), 42.0 (C-2°), 39.1
(C-2""), 36.8-22.8 (12C, 12 x CHy), 21.3 (CHastol), 14.2 (2C, 2 x CH3); HRMS (ESI-TOF) m/z [M
+ NHa4]* calcd for CssH7sN4O10S 983.5198; found 983.5237; m/z [M + Na]® calcd for

CssH71NaN3010S 988.4752; found 988.4781.
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Macrolide 21.

O OH
: o) (CH,)sCH
O)J\/\ CH CH 2)6 3
o ¢ (CH2CMs s, TMsOTE m o
') (CH,)6CH3 DCE,4AMS,0°Ctort
o)
BhO—~\-0O 86% B0 ©
BnO STol AZMBO
OAZMB (CH,)sCH3
20 21

Compound 20 (71 mg, 0.073 mmol, 1.0 equiv) and NIS (28 mg, 0.12 mmol, 1.6 equiv) were dried
together under high vacuum for 1 h. Activated 4 A MS (300 mg, 4 mgemg™" of substrate) and
anhydrous DCE (7.8 mL) were subsequently added to the reaction flask and the mixture was stirred
at rt for 1 h under an Ar atmosphere, after which TMSOTT (3 pL, 0.003 mmol, 0.2 equiv) was
added at 0 °C. The reaction was stirred for an additional 30 min at 0 °C, then quenched with EtsN.
The suspension was filtered over Celite and the solvents were evaporated under reduce pressure.
The residue was purified by silica gel flash chromatography (Hex/EtOAc 95:5 to 9:1) to give
macrolactone 21 (54 mg, 86%) as a white amorphous solid: R 0.43 (Hex/EtOAc 8:2); [a]*% +21
(c 0.2, CHCI3); 'H NMR (600 MHz, CDCls) & (ppm) 7.96-7.95 (m, 1H, CHazmg), 7.59-7.54 (m,
2H, 2 x CHay), 7.39-7.27 (m, 6H, 6 x CHa;), 7.12-7.10 (m, 5H, 5 x CHay), 5.55-5.50 (m, 1H, H-
37), 5.16 (dd, J2.3 = 9.6 Hz, Jo.1 = 8.4 Hz, 1H, H-2), 4.87 (d, J = 11.2 Hz, 1H, CHHa), 4.81 (d, J
= 15.2 Hz, 1H, CHHazmg), 4.77-4.73 (m, 3H, H-1, CHHgn, CHHAzmg), 4.62-4.56 (m, 2H, CHHan,
CHHen), 4.34 (t, J = 10.8 Hz, 1H, H-6a), 4.14 (td, J = 9.4 Hz, J = 3.6 Hz, 1H, H-3"), 4.08 (dd, Jeb-
6a = 11.3 Hz, Jops = 1.7 Hz, 1H, H-6b), 3.80 (t, J = 9.2 Hz, 1H, H-3), 3.60 (td, Js.4 = 10.0 Hz, Js.6p
= 1.7 Hz, 1H, H-5), 3.38 (t, J = 9.6 Hz, 1H, H-4), 2.67 (dd, Joa-2o' = 18.5 Hz, Joa-3- = 8.7 Hz, 1H,
H-2a’), 2.60-2.56 (M, 2H, H-2""), 2.30 (d, J2»"2.' = 18.4 Hz, 1H, H-2b"), 1.53-0.94 (m, 24H, 12 x
CHy), 0.87 (t, J = 7.0 Hz, 3H, CHs), 0.77 (t, J = 7.3 Hz, 3H, CH3); *C NMR (150 MHz, CDCls) ¢

(ppm) 171.6, 169.6 (C-1°, C-1""), 164.9 (COORAzwms), 138.5 (Car), 137.7 (Car), 137.6 (Car), 133.1-
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127.9 (15C, Car, 14 x CHay), 101.8 (C-1), 82.8 (C-3), 79.0 (C-4), 77.9 (C-3’), 75.3 (CHagn), 75.1
(CHagy), 73.8 (C-2), 72.6 (C-5), 69.7 (C-3°"), 63.9 (C-6), 53.2 (CH2azms), 41.7 (C-2°), 40.5 (C-
2°%), 36.5-22.7 (12C, 12 x CHy), 14.2, 14.1 (2C, C-10°, C-10>"); HRMS (ESI-TOF) m/z [M + NH4]*
calcd for CagHes7N4O10 859.4852; found 859.4877; m/z [M + Na]® caled for

CasHs3NaN301p 864.4406; found 864.4434.
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(R)-3-O-[(R)-(3’-O-Decyl)-3,4-di-O-benzyl-2-O-levulinoyl-#-D-glucopyranosyl] Decanoic acid

(22).
Oy _OBn Oy_OH
OH 0 cylohexadiene OH
© Pd black, EtOH Oy-©
BnO O o — = BnO O o
BnO (CH,)6CH3 81% BnO (CH2)6CH3
OLev OLev
(CH2)6CH3 (CH2)6CH3
18 22

Glucolipid 18 (153 mg, 0.172 mmol, 1.0 equiv) was solubilized in absolute EtOH (3.4 mL) and
one drop of anhydrous DCM was added. To this solution were added 1,4-cyclohexadiene (0.14
mL, 1.7 mmol, 10 equiv) and Pd black (153 mg, 1 mgemg ' of glucolipid 18), and the mixture was
stirred at rt for 4 h under an Ar atmosphere. The mixture was filtered over Celite and the solvents
were evaporated under reduced pressure. The residue was purified by silica gel flash
chromatography (DCM/MeOH 98:2 to 9:1) to give acid 22 (112 mg, 81%) as a white amorphous
solid: Rt 0.36 (DCM/MeOH 95:5); [0]%°b —16 (c 0.6, CHCl3); *H NMR (600 MHz, CDCls) & (ppm)
7.34-7.26 (M, 10H, 10 x CHgy), 5.25-5.21 (m, 1H, H-3""), 4.96 (t, J = 8.5 Hz, 1H, H-2), 4.79 (d, J
=11.0 Hz, 1H, CHHgn), 4.78 (d, J = 11.4 Hz, 1H, CHHgy), 4.69 (d, J = 11.5 Hz, 1H, CHHgx), 4.63
(d, J=10.9 Hz, 1H, CHHgn), 4.42 (d, J = 7.9 Hz, 1H, H-1), 4.04-4.00 (m, 1H, H-3"), 3.89 (dd, Jea-
6b = 12.1 Hz, Jeas = 1.9 Hz, 1H, H-6a), 3.71 (dd, Jev-6a = 11.8 Hz, Jev-s = 5.1 Hz, 1H, H-6b), 3.68-
3.63 (M, 2H, H-3, H-4), 3.40-3.36 (M, 1H, H-5), 2.72-2.61 (M, 2H, CHaLev), 2.59-2.49 (m, 3H, H-
2a’, H-2a", H-2b""), 2.48-2.46 (M, 2H, CHatev), 2.41 (dd, 1H, J2s-2s = 15.3 Hz, J2-3- = 4.3 Hz,
1H, H-2b"), 2.15 (s, 3H, CHaLev), 1.62-1.21 (m, 24H, 12 x CHy), 0.89-0.86 (m, 6H, 2 x CH3); 13C
NMR (150 MHz, CDCls) & (ppm) 206.2 (COLev), 172.1, 171.8 (3C, COORLey, C-1°, C-17"), 138.3
(Can), 138.0 (Cgn), 128.6-127.9 (10C, 10 x CHgn), 100.2 (C-1), 82.8 (C-3), 78.0 (C-4), 77.7 (C-3°),
75.6 (C-5), 75.2 (CHagn), 75.1 (CHzgn), 73.9 (C-2), 71.7 (C-3°"), 61.8 (C-6), 41.0 (2C, C-2’ C-2""),

37.9 (CHaLey), 35.2-22.8 (14C, CHatev, CHatev, 12 x CHy), 14.2 (2C, 2 x CHs); HRMS (ESI-TOF)
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m/z [M + NH4]" calcd for CasH7oNO12 816.4893; found 816.4907; m/z [M + Na]* calcd for

CasHesNaO12 821.4447; found 821.4468.
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Macrolide 23.

O.__OH o (CH)sCH3
DMC, DMAP
OH 0._0 KOTf, DCE 0 0.0
BnO Q B vTyE——
Bn()é@/oﬁj/ (CH3)6CH3 80% BE&&VO\;
OLev
(CHZ)6CH3 OLeV (CH,)6CH;
22 23

To a cooled solution of seco acid 22 (7 mg, 0.009 mmol, 1.0 equiv) in anhydrous DCE (0.5 mL)
were added DMC (4 mg, 0.02 mmol, 2.5 equiv) and KOTf (3 mg, 0.02 mmol, 2.0 equiv). The
mixture was stirred at 0 °C for 1 h under Ar atmosphere. DMAP (54 mg, 0.44 mmol, 50 equiv)
was added and the mixture was stirred for 3h30 while allowing the solution to gradually reach rt.
The solvents were evaporated under reduced pressure. The residue was purified by silica gel flash
chromatography (Hex/EtOAc 95:5 to 8:2) to give macrolactone 23 (5.4 mg, 80%) as a white
amorphous solid: Rf 0.59 (Hex/EtOAc 7:3); [«]®b +11 (c 0.5, CHCI3); *H NMR (600 MHz, CDCls)
J (ppm) 7.34-7.26 (M, 8H, 8 x CHgn), 7.25-7.24 (m, 2H, 2 x CHgn), 5.52-5.47 (m, 1H, H-3"’), 4.91
(dd, Jo.3 = 9.6 Hz, Jo1 = 8.3 Hz, 1H, H-2), 4.83 (d, J= 11.1 Hz, 1H, CHHgy), 4.75 (d, J = 11.3 Hz,
CHHegn), 4.70 (d, J = 11.3 Hz, 1H, CHHgy), 4.57 (d, J =8.2 Hz, 1H, H-1), 4.51 (d, J = 11.2 Hz, 1H,
CHHen), 4.29 (dd, Jea-sb = 11.2 Hz, Jea-s = 10.2 Hz, 1H, H-6a), 4.15-4.11 (m, 1H, H-3"), 4.05 (dd,
Jsb-sa = 11.4 Hz, Jeps = 1.8 Hz, 1H, H-6b), 3.67 (t, J = 9.2 Hz, 1H, H-3), 3.53 (td, Js.4, 5.6a = 10.0
Hz, Js.e = 1.8 Hz, 1H, H-5), 3.29 (t, J = 9.3 Hz, 1H, H-4), 2.75-2.69 (m, 1H, CHHe\), 2.67-2.58
(m, 2H, H-2a’, CHHLev), 2.57-2.45 (M, 4H, CHaLey, H-22*", H-2b"’), 2.32 (d, J2p-2." = 18.5 Hz, 1H,
H-2b%), 2.15 (s, 3H, CHaLey), 1.54-1.23 (M, 24H, 12 x CH>), 0.89-0.86 (m, 6H, 2 x CH3); 13C NMR
(150 MHz, CDCls) & (ppm) 206.1 (COLey), 171.5, 171.4, 169.6 (3C, COORey, C-1°, C-17"), 138.1
(Cen), 137.6 (Cgn), 126.7-128.0 (10C, 10 X CHgn), 101.7 (C-1), 83.0 (C-3), 78.8 (C-4), 77.7 (C-3"),
75.3 (CHagn), 75.1 (CHzgn), 73.7 (C-2), 72.5 (C-5), 69.6 (C-3""), 64.0 (C-6), 41.6 (C-2°), 40.5 (C-

27%), 37.9 (CHaLev), 36.4-22.8 (14C, CHatev, CHaLev, 12 x CHy), 14.2 (2C, 2 x CHs); HRMS (ESI-
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TOF) m/z [M + Na]* calcd for CssHesNaO11 803.4341; found 803.4337; m/z [M + K] calcd for
CasHesKO11 819.4080; found 819.4077. HRMS data for the corresponding dimer: HRMS (ESI-

TOF) m/z [M + Na]" calcd for CooH128NaO,, 1583.8789; found 1583.8749.
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3,4-Di-O-benzylated Macrolide S12.

o (CH,)6CHs o} (CH,)sCH3
&OO 0.0 PPhg, THF; then H,0 OO 0.0
BnO BnO
Bno o 62% BnO 0
AZMBO
(CH2)6CHs OH  (CHp)eCH3
21 S12

Route A: PPhs (24 mg, 0.090 mmol, 1.6 equiv) was added to a solution of macrolactone 21 (48 mg,
0.056 mmol, 1.0 equiv) in anhydrous THF (1.7 mL). The mixture was stirred under an Ar
atmosphere at 60 °C for 2 h, after which H2O (0.2 mL) was added. The solution was stirred at 60
°C for an additional 4 h. The solvents were then evaporated under reduced pressure and co-
evaporated with toluene. The residue was purified by silica gel flash chromatography (Tol/EtOAc

98:2 to 95:5) to give alcohol S12 (24 mg, 62%) as a white amorphous solid.

0 (CH4)sCHs o) (CH)6CHs
Yr HoNNH,.H,0 Yy

0 0.0 HOAc, MeOH/THF 0 0. 0
BnO 0 uant. BnO 0
Bno/g/o\j g Bn&oﬁj
OLeY' (CH,)eCH, OH " (CHp)eCH;
3 S12

Route B: To a solution of macrolide 23 (20 mg, 0.026 mmol, 1.0 equiv) in anhydrous THF/MeOH
(10:1 v/v, 1.8 mL) was slowly added a solution of H2NNH2.H20 (18 L, 0.37 mmol, 14 equiv) and
HOAC (45 uL) in anhydrous THF/MeOH (5:1 v/v, 0.4 mL). The solution was stirred under an Ar
atmosphere for 30 min until a white solid was formed. The suspension was co-evaporated with
toluene and the residue was purified by silica gel flash chromatography (Hex/EtOAc 95:5 to 9:1)
to give alcohol S12 (17 mg, quant.) as a white amorphous solid. R 0.67 (Tol/EtOAc 8:2); [a]*b
+4 (c 0.4, CHCI3); *H NMR (600 MHz, CDCls) & (ppm) 7.37-7.24 (m, 10H, 10 x CHgn), 5.54-5.49
(m, 1H, H-3>"), 4.96 (d, J = 11.1 Hz, 1H, CHHagx), 4.89 (d, J = 11.1 Hz, 1H, CHHagx), 4.80 (d, J =

11.1 Hz, 1H, CHHgy), 4.52 (d, J = 11.2 Hz, 1H, CHHgy), 3.36 (d, J = 8.0 Hz, 1H, H-1), 4.37 (dd,
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Jea-6b = 11.3 Hz, Jeas = 10.1 Hz, 1H, H-6a), 4.27-4.23 (m, 1H, H-3"), 4.03 (dd, Jeb-6a = 11.3 Hz, Jeb-
5 = 1.9 Hz, 1H, H-6b), 3.61 (t, J = 8.9 Hz, 1H, H-3), 3.54 (td, Js6a,54 = 10.0 Hz, Js.6b = 1.9 Hz, 1H,
H-5), 3.48-3.45 (m, 1H, H-2), 3.23 (dd, Jas = 10.0 Hz, Ja3 = 8.7 Hz, 1H, H-4), 2.65 (dd, J24-25' =
18.5 Hz, J2,-3- = 8.8 Hz, 1H, H-2a"), 2.60-2.52 (m, 2H, H-2""), 2.36 (d, J2»-2.’ = 18.3 Hz, 1H, H-
2b%), 2.21 (d, J = 1.8 Hz, 1H, OH), 1.67-1.25 (m, 24H, 12 x CH,); 3C NMR (150 MHz, CDCl3) &
(ppm) 171.3, 169.6 (2C, C-1°, C-1°), 138.6 (Cgn), 137.9 (Cen), 128.6-127.9 (10C, 10 x CHgn),
103.5 (C-1), 84.4 (C-3), 78,4 (C-4), 77.8 (C-3°), 75,3, 75,1 (3C, CHzgn, CH2gn, C-2), 72.8 (C-5),
69.7 (C-3"), 64.1 (C-6), 41.5 (C-2°), 40.5 (C-2""), 36.4-22.8 (12C, 12 x CHy), 14.2 (2C, C-10’, C-
10°”); HRMS (ESI-TOF) m/z [M + Na]" calcd for C40HssNaOg 705.3973; found 705.3988; m/z [M

+ NHa4]" calcd for C40Hs2NO10 700.4419; found 700.4435.
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Synthetic Ananatoside A (1).

0] (CH3)sCH3 OY\((CHZ)GCHs

H,, Pd black
(o) 9] (o) MeOH/DCE (o) 0] (o)
BnO 0 90% HO/&/
Bn(&/‘)\j HO OHO
O (CH,)eCHs (CH)6CH3
S12 1

Route A: Protected macrolide S12 (21 mg, 0.031 mmol, 1.0 equiv) was solubilized in MeOH (0.6
mL) and DCE (0.3 mL) under an Ar atmosphere. Pd black (21 mg, 1 mgemg™"' of substrate) was
added, and the mixture was stirred at 40 °C for 16 h under an Hz atmosphere. The suspension was
filtered over Celite and evaporated under reduced pressure. The residue was purified by silica gel
flash chromatography (DCM/MeOH 99:1 to 95:5) to give ananatoside A (1, 14 mg, 90%) as a
white amorphous solid. Analytical HPLC analysis was performed using method D (41.5 min.).

o (CH5)6CH
O._OH 2)eM3
Novozyme 435 Y\‘/

Og 0 OJ tol, 75 °C, 4 A MS, sw O 0.0
HO 0
Hoéwoj (CH,)sCHs 64% HOo 0

H
290 ChH,)ecH, 1M (CHy)eCH;

Route B: Novozyme 435 (2.4 mg) was dried over activated 4 A MS (90 mg) in a dessicator under
vacuum containing calcium sulfate at 63 °C for 3 days. The enzyme and the molecular sieves were
then added to a suspension of ananatoside B (2, 4.7 mg, 9.0 zmol, 1.0 equiv) and 4 A MS (90 mg)
in anhydrous toluene (0.9 mL). The suspension was stirred at 75 °C under microwave radiations
for 3 h then filtered over a pad of MgSO4 and silica (DCM/MeOH 8:2) to give ananatoside A (1, 3
mg, 64%) as a white amorphous solid. Rf 0.43 (DCM/MeOH 9:1); [a]*°p +19 (c 0.7, CHCI).
Physical and analytical data of synthetic ananatoside A (1) agreed with our previously published

data.’
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para-Methylphenyl 4-O-Levulinoyl-3-O-para-methoxybenzyl-1-thio-a-L-rhamnopyranoside

(S13).
STol Bu,SnO, tol; STol
o then PMBCI 0
LevO " aaor LevO
HO OH 88% PMBO  OH
32 S13

BuzSnO (1.54 g, 6.17 mmol, 1.1 equiv.) was added to a solution of diol 31° (2.07 g, 5.61 mmol,
1.0 equiv.) in toluene (67 mL) and the mixture was refluxed using a Dean-Stark trap for 2 h. The
solution was cooled to rt and CsF (895 mg, 5.89 mmol, 1.05 equiv.), TBAI (2.18 g, 5.89 mmol,
1.05 equiv.), and PMBCI (0.91 mL, 5.9 mmol, 1.2 equiv.) were successively added. The mixture
was stirred under an Ar atmosphere at 40 °C for 16 h. The suspension was cooled at 0 °C, filtered
over Celite, and rinsed with DCM. The solvents were evaporated under reduced pressure. The
residue was purified by silica gel flash chromatography (Hex/EtOAc 9:1 to 7:3) to give compound
S13 (2.41 g, 88%) as a yellow oil: Rt 0.6 (Hex/EtOAc 4 : 6); [¢]?*°o —140 (c 1.2, CHCI3); 'H NMR
(600 MHz, CDCI3) 6 (ppm) 7.33-7.32 (M, 2H, 2 x CHstol), 7.27-7.26 (M, 2H, 2 x CHpmg), 7.12—
7.10 (m, 2H, 2 x CHsol), 6.91-6.89 (M, 2H, 2 x CHpms), 5.46 (d, J = 1.2 Hz, 1H, H-1), 5.08 (t, J
= 9.6 Hz, 1H, H-4), 4.59 (d, J = 11.7 Hz, 1H, CHHpwmg), 4.53 (d, J = 11.8 Hz, 1H, CHHpws), 4.22
(dg, Js4 = 9.9 Hz, Js.6 = 6.2 Hz, 1H, H-5), 4.18 (dd, J2.3 = 3.0 Hz, J2.1 = 1.5 Hz, 1H, H-2), 3.81 (s,
3H, CHapmg), 3.75 (dd, Ja4 = 9.4 Hz, Js2 = 3.3 Hz, 1H, H-3), 2.77-2.72 (M, 2H, CHaLev), 2.59—
2.49 (m, 2H, CHaLev), 2.32 (s, 3H, CHassTol), 2.19 (s, 3H, CHaLev), 1.18 (d, J = 6.3 Hz, 3H, H-6);
13C NMR (150 MHz, CDCI3) ¢ (ppm) 206.5 (COLev), 172.1 (COORLev), 159.6 (Car), 137.8 (Car),
132.1 (2C, 2 x CHsol), 130.0, 129.7 (5C, Car, 2 x CHsol, 2 X CHpmg), 129.6 (Car), 114.1 (2C, 2
x CHpmg), 87.3 (C-1), 76.7 (C-3), 73.0 (C-4), 71.7 (CHzpms), 69.9 (C-2), 67.6 (C-5), 55.4 (CHzpmz),

37.9 (CHaLev), 30.0 (CHsLev), 28.1 (CHavev), 21.2 (CHastal), 17.4 (C-6); HRMS (ESI-TOF) m/z [M
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+ NH4]" calcd for C2sH3sNO7S 506.2207; found 506.2204; m/z [M + Na]* calcd for C2sH32NaO7S

511.1761; found 511.1756.
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para-Methylphenyl 2-O-ortho-(Azidomethyl)benzoyl-4-O-levulinoyl-3-O-para-

methoxybenzyl-1-thio-a-L-rhamnopyranoside (25).

STol AZMBOH, DCC STol
o DMAP, DCM 0
LevO ——— LevO
PMBO QH 95% PMBO  OAZMB
s13 25

AZMBOH (229 mg, 1.29 mmol, 1.6 equiv), EDC (497 mg, 2.59 mmol, 3.3 equiv), and DMAP
(201 mg, 0.863 mmol, 1.1 equiv) were successively added to a solution of alcohol S13 (387 mg,
0.793 mmol, 1.0 equiv) in anhydrous DCM (8.6 mL). The mixture was refluxed under an Ar
atmosphere for 4 h, then cooled at rt, and the solvents were evaporated under reduced pressure.
The residue was purified by silica gel flash chromatography (Hex/EtOAc 95:5 to 7:3) to give fully
protected 25 (490 mg, 95%) as a colorless oil: Rf 0.63 (Hex/EtOAc 1:1); [a]*°0 —24 (c 0.8, CHCls);
IH NMR (600 MHz, CDCls) & (ppm) 8.04-8.03 (m, 1H, CHazms), 7.57-7.54 (m, 1H, CHazws),
7.49-7.48 (M, 1H, CHazmg), 7.41-7.39 (M, 1H, CHazmg), 7.37-7.36 (M, 2H, 2 x CHstol), 7.24-7.22
(M, 2H, 2 x CHpwmg), 7.14-7.12 (M, 2H, 2 x CHsTa), 6.87-6.85 (M, 2H, 2 x CHpmg), 5.77 (dd, J2.3
=3.2Hz, J».1=1.7 Hz, 1H, H-2),5.49 (d, J = 1.5 Hz, 1H, H-1), 5.18 (t, J = 9.7 Hz, 1H, H-4), 4.78
(d, J = 14.6 Hz, 1H, CHHazwms), 4.74 (d, J = 14.6 Hz, 1H, CHHazmg), 4.63 (d, J = 11.8 Hz, 1H,
CHHgn), 4.47 (d, J = 11.8 Hz, 1H, CHHan), 4.33 (dq, Js4 = 9.8 Hz, Js6 = 6.2 Hz, 1H, H-5), 3.90
(dd, Ja4 = 9.7 Hz, J3.2 = 3.2 Hz, 1H, H-3), 3.80 (s, 3H, CHapwmis), 2.79 (ddd, J = 18.3 Hz, J = 8.0
Hz, J = 5.8 Hz, 1H, CHHLe), 2.68 (dt, J = 18.3 Hz, J = 6.0 Hz, 1H, CHHLev), 2.63-2.58 (m, 1H,
CHHev), 2.50 (dt, J = 17.2 Hz, J = 6.1 Hz, 1H, CHHyev), 2.33 (5, 3H, CHasTol), 2.18 (s, 3H, CHaLev),
1.25 (d, J = 6.2 Hz, 3H, H-6); 3C NMR (150 MHz, CDCl3) 6 (ppm) 206.5 (COLey), 172.1
(COORLey), 165.9 (COORAzmz), 159.5 (Car), 138.3 (Car), 137.5-128.4 (14C, 4 x Car, 10 x CHay),
113.9 (2C, 2 x CHpwmg), 86.5 (C-1), 74.4 (C-3), 73.1 (C-4), 71.21, 71.17 (2C, CHazpms, C-2), 68.0

(C-5), 55.4 (CHspmg), 53.2 (CH2azmB), 38.0 (CH2Lev), 30.0 (CHsLev), 28.1 (CHzLev), 21.3 (CHssTol),
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17.5 (C-6); HRMS (ESI-TOF) m/z [M + NH4]" calcd for Ca4Ha1N4OsS 665.2640; found 665.2623;

m/z [M + Na]" calcd for CssH37NaN3OgS 670.2194; found 670.2223.

S53



Benzyl (R)-3-O-[(R)-(3’-O-Decyl)-2-O-ortho-(azidomethyl)benzoyl-4-O-levulinoyl-3-O-para-

methoxybenzyl-a-L-rhamnopyranosyl]decanoate (24).

H3C(HQC)6\/\[(OBH
H3C(HZC)6\_/\H/(:) o)
STol 12, NIS, AgOTf O O
4 AMS, DCE
LevO O 910/0 LevO O
PMBO oazwvB PMBO oazwvB
25 24

Donor 25 (210 mg, 0.324 mmol, 1.2 equiv), acceptor 12 (121 mg, 0.270 mmol, 1.0 equiv) and NIS
(97 mg, 0.43 mmol, 1.6 equiv) were dried under high vacuum for 1 h. Activated 4 A MS (484 mg,
4 mgemg~! of acceptor 12) and anhydrous DCE (5.4 mL) were added and the suspension was stirred
under an Ar atmosphere for 1 h. The mixture was cooled to —10 °C and AgOTf (14 mg, 0.054
mmol, 0.2 equiv) was added while the reaction flask was protected from light with aluminum foil.
The suspension was stirred from to —10 to 0 °C for 1.5 h, quenched with EtsN, and filtered over
Celite. The solvents were evaporated under reduced pressure and the residue was purified by silica
gel flash chromatography (Hex/EtOAc 95:5 to 8:2) to give rhamnolipid 24 (238 mg, 91%) as a
yellow oil: Rf 0.30 (Hex/EtOAc 7:3); [«]®p +8 (¢ 0.6, CHCI3); *H NMR (600 MHz, CDCl3) 6
(ppm) 8.05-8.03 (m, 1H, CHazwms), 7.57-7.54 (m, 1H, CHazwvs), 7.49-7.48 (m, 1H, CHazmg), 7.42-
7.39 (M, 1H, CHazmig), 7.36-7.30 (M, 5H, 5 x CHcoon), 7.18-7.16 (M, 2H, 2 x CHpws), 6.82-6.80
(m, 2H, 2 x CHpwmg), 5.45 (dd, Jo-3 = 3.2 Hz, J21 = 1.9 Hz, 1H, H-2), 5.26-5.21 (m, 1H, H-3""),
5.12-5.10 (m, 3H, CHacoosn, H-4), 5.00 (d, J = 1.7 Hz, 1H, H-1), 4.79 (d, J = 14.7 Hz, 1H,
CHHazmg), 4.73 (d, J = 14.7 Hz, 1H, CHHAzmg), 4.59 (d, J = 11.7 Hz, 1H, CHHpwmg), 4.41 (d, J =
11.7 Hz, 1H, CHHpwmg), 4.08-4.04 (m, 1H, H-3"), 3.93-3.89 (m, 2H, H-3, H-5), 3.77 (s, 3H,
CHapmie), 2.75 (ddd, J = 18.3 Hz, J = 7.8 Hz, J = 6.1 Hz, 1H, CHHLev), 2.68-2.63 (M, 2H, CHH ev,
H-2a’"), 2.61-2.52 (M, 3H, CHHLev, H-2a>, H-2b""), 2.47-2.42 (m, 2H, CHHLev, H-2b"), 2.16 (s,
3H, CHatey), 1.58-1.24 (m, 24H, 12 x CHy), 1.21 (d, J = 6.3 Hz, 3H, H-6), 0.90-0.85 (m, 6H, 2 x
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CHs); 3C NMR (150 MHz, CDCls) & (ppm) 206.5 (COLev), 172.2, 170.6, 170.3 (3C, COOR ey, C-
1’, C-1"’), 166.1 (COORazmg), 159.3 (Car), 137.5 (Car), 135.9 (Car), 133.0-128.4 (13C, 2 x Car,
11 x CHar), 113.8 (2C, 2 x CHpwmg), 96.8 (C-1), 75.3 (C-3°), 74.5 (C-3), 73.1 (C-4), 71.2, 71.0 (2C,
CHazpmsg, C-377), 70.1 (C-2), 67.1 (C-5), 66.6 (CH2coogn), 55.4 (CHspwms), 53.2 (CH2azmB), 40.4 (C-
2%),39.2 (C-2""), 38.0 (CHaLev), 34.0-22.8 (14C, 12 x CH2, CHsLev, CH2Lev), 17.6 (C-6), 14.2 (2C,
2 x CH3); HRMS (ESI-TOF) m/z [M + NH4]" calcd for Cs4H77N4O13 989.5482; found 989.5479;

m/z [M + Na]* calcd for CsaH73sNaN3O13 994.5036; found 994.5053.
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Benzyl (R)-3-O-[(R)-(3’-O-Decyl)-4-O-levulinoyl-3-O-para-methoxybenzyl-a-L-

rhamnopyranosyl]decanoate (S14).

HgC(HzC)6v\n/OBn H30(H20)6v\n/08n
H3C(HZC)6W6 0 H3C(H20)6\/Y6 0
5 o PPhs, THF 5 o
then H,O
—_—>

LevO Q 89% LevO Q
PMBO OAZMB PMBO QOH

24 S14

To a solution of rhamnolipid 24 (360 mg, 0.371 mmol, 1.0 equiv) in anhydrous THF (11 mL) was
added PPhz (156 mg, 0.593 mmol, 1.6 equiv). The mixture was stirred at 60 °C under an Ar
atmosphere for 2 h, after which water (1.5 mL) was added. The mixture was heated at 60 °C for 4
h, then co-evaporated with toluene. The residue was purified by silica gel flash chromatography
(Hex/EtOAc 9:1 to 65:35) to give alcohol S14 (269 mg, 89%) as a yellowish oil: R 0.37
(Hex/EtOAc 6:4); [a]Pp —17 (c 0.6, CHCI3); 'H NMR (600 MHz, CDCls) & (ppm) 7.36-7.30 (m,
5H, 5 x CHcooen), 7.23-7.21 (M, 2H, 2 x CHpwmg), 6.87-6.86 (m, 2H, 2 x CHpwmg), 5.25-5.21 (m,
1H, H-3>"), 5.11 (s, 2H, CHacooen), 5.01 (t, J = 9.7 Hz, 1H, H-4), 4.92 (d, J = 1.3 Hz, 1H, H-1),
4.55 (d, J = 11.7 Hz, 1H, CHHpwms), 4.49 (d, J = 11.6 Hz, 1H, CHHpwmg), 4.05-4.01 (m, 1H, H-3"),
3.92 (brs, 1H, H-2), 3.86-3.82 (M, 1H, H-5), 3.79 (s, 3H, CHapmg), 3.71 (dd, J3.4 = 9.5 Hz, Js.2 =
3.3 Hz, 1H, H-3), 2.71-2.62 (M, 3H, CHaLev, H-2a’"), 2.59-2.54 (m, 2H, H-2b*’, H-2a"), 2.50-2.46
(M, 2H, CHawey), 2.42 (dd, J = 15.2 Hz, J = 6.0 Hz, 1H, H-2b"), 2.16 (s, 3H, CHaLev), 1.62-1.22
(24H, 12 x CHy), 1.16 (d, J = 6.3 Hz, 3H, H-6), 0.90-0.86 (M, 6H, 2 x CH3); 3C NMR (150 MHz,
CDCls3) 6 (ppm) 206.4 (COvev), 172.1,170.6, 170.2 (3C, COORLey, C-17, C-17), 159.5 (Car), 135.8
(Car), 130.0-128.4 (8C, Car, 7 x CHar), 113.9 (2C, 2 x CHpwmg), 98.0 (C-1), 76.7 (C-3), 74.6 (C-
3%), 72.9 (C-4), 71.7 (CH2pms), 70.9 (C-3°"), 68.9 (C-2), 66.5 (2C, CH2coosn, C-5), 55.3 (CHzpwms),

40.3 (C-2), 39.1 (C-2""), 37.9 (CHaLev), 33.9-22.7 (14C, CHatev, CHaLev, 12 x CHy), 17.3 (C-6),
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14.19 (CHs), 14.17 (CHs); HRMS (ESI-TOF) m/z [M + NH.]* calcd for CasH72NO12 830.5049

found 830.5056; m/z [M + Na]* calcd for CssHssNaO12 835.4603; found 835.4616.
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Benzyl (R)-3-O-[(R)-(3’-O-Decyl)-3-O-para-methoxybenzyl-a-L-rhamnopyranosyl]decanoate
(33).

H3C(H2C)6V\H/OBn HSC(HZC)GV\H/OBn

H3C(H,C)g O O H3C(H,C)g O O
E/W H,NNH,.H,0 \O/W

© HOAc, MeOH/THF ©
LevO Q 83% HO Q
PMBO (oH PMBO (OH
S14 33

To a solution of compound S14 (212 mg, 0.261 mmol, 1.0 equiv) in anhydrous THF/MeOH (10:1
vlv, 18.3 mL) was slowly added a solution of H_2NNH2.H20 (177 L, 3.66 mmol, 14 equiv) and
HOAC (444 L) in anhydrous THF/MeOH (5:1 v/v, 3 mL). The solution was stirred under an Ar
atmosphere for 45 min until a white solid was formed. The suspension was co-evaporated with
toluene and the residue was purified by silica gel flash chromatography (Hex/EtOAc 9:1 to 7:3) to
give diol 33 (155 mg, 83%) as a colorless o0il: Rf 0.52 (Hex/EtOAc 1:1); [a]?°0 —19 (c 0.6, CHCl3);
IH NMR (600 MHz, CDCls) 6 (ppm) 7.36-7.31 (m, 5H, 5 x CHcoogn), 7.27-7.26 (m, 2H, 2 x
CHpwmg), 6.88-6.86 (M, 2H, 2 x CHpms), 5.25-5.21 (m, 1H, H-3>"), 5.10 (d, J = 1.1 Hz, 2H,
CHacoosn), 4.91 (d, J = 1.4 Hz, 1H, H-1), 4.60 (d, J = 11.2 Hz, 1H, CHHpwms), 4.53 (d, J = 11.2 Hz,
1H, CHHpwg), 4.11-4.07 (m, 1H, H-3"), 3.94 (dd, J23 = 3.1 Hz, J21 = 1.6 Hz, 1H, H-2), 3.79 (s,
3H, CHapm), 3.74 (dq, Js4 = 9.6 Hz, Js:6 = 6.5 Hz, 1H, H-5), 3.60 (dd, J3.4 = 9.2 Hz, Js.2 = 3.3 Hz,
1H, H-3), 3.50 (t, J = 9.4 Hz, 1H, H-4), 2.65 (dd, J = 15.6 Hz, J = 7.6 Hz, 1H, H-2a""), 2.60-2.53
(m, 2H, H-2b>*, H-2a), 2.41 (dd, J = 15.3 H, J = 5.6 Hz, 1H, H-2b"), 1.62-1.26 (m, 27H, H-6, 12
x CHy), 0.90-0.86 (M, 6H, 2 x CH3); 3C NMR (150 MHz, CDCls) § (ppm) 170.8, 170.6 (2C, C-
1°, C-1"), 159.6 (Car), 135.7 (Car), 130.1-128.4 (8C, Car, 7 x CHay), 114.2 (2C, 2 x CHpwmg), 97.9
(C-1), 79.7 (C-3), 73.9 (C-3"), 72.0 (C-4), 71.6 (CHzpmg), 70.9 (C-3°"), 68.5 (C-2), 68.2 (C-5), 66.7
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(CHzcoogn), 55.4 (CHapmg), 40.2 (C-2°), 39.2 (C-2°"), 34.1-22.8 (12C, 12 x CHy), 17.7 (C-6), 14.23
(CHs), 14.21 (CHs); HRMS (ESI-TOF) m/z [M + Na]* calcd for Ca1Hs2NaO10 737.4235; found

737.4245; m/z [M + Na]" calcd for C41He2KO10 753.3975; found 753.3982.
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Rhamnolipid 3.

H3C(H2C)6v\[(08n H3C(H2C)6WoH
Hsc(Hzc>e\/Y5 0 Hsc(Hzc)e\/\n/é 0
= Hy, Pd/C =

© 0 MeOH/DCM @ 0
—_—
HO Q quant. HO 2
PMBO QOH HO OH
33 3

Pd black (12 mg, 1 mgemg" of diol 33) was added to a solution of diol 33 (12 mg, 17 zmol, 1.0
equiv) in MeOH (0.34 mL) and DCE (0.17 mL). The suspension was stirred under an H:
atmosphere at 40 °C for 16 h. The mixture was then filtered over Celite and the solvents were
evaporated under reduced pressure. The residue was purified by silica gel flash chromatography
(DCM/MeOH 95:5 to 8:2) to give C10-C10 rhamnolipid 3 (7.9 mg, quant.) as a colorless oil. R 0.61
(DCM/MeOH 8:2); [a]*p —45 (¢ 0.7, CHCI3); HRMS (ESI-TOF) m/z [M + NHa]* calcd for
Co6Hs52NOg 522.3637; found 522.3639; m/z [M + Na]* calcd for CasHagsNaOg 527.3191; found
527.3189. Physical and analytical data of C10-C10 rhamnolipid (3) agreed with those published.®

Analytical HPLC analysis was performed using method C (36.3 min.).
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para-Methylphenyl 2-O-ortho-(Azidomethyl)benzoyl-3,4-0O-(2,3-dimethoxybutan-2,3-diyl)-1-
thio-a-L-rhamnopyranoside (S7).

STol  AzMBOH, EDC STol
MeO DMAP, DCM, 77% MeO.7~0o

WS WS
O OH O OAzMB
OMe s OM

6 S7

To a solution of compound S67 (129 mg, 0.33 mmol, 1.0 equiv) in anhydrous DCM (3.3 mL) were
successively added DMAP (78 mg, 0.050 mmol, 1.0 equiv), EDC (129 mg, 1.00 mmol, 3.0 equiv),
and AZMBOH (89 mg, 0.37 mmol, 1.5 equiv). The mixture was refluxed for 4 h under an Ar
atmosphere, then cooled at rt and the solvents were evaporated under reduced pressure. The residue
was purified by silica gel flash chromatography (Hex/EtOAc 98:2 to 95:5) to give compound S7
(141 mg, 77%) as a white amorphous solid: Rf 0.67 (Hex/EtOAc 8:2); [a]*°o —164 (c 0.5, CHCls);
IH NMR (600 MHz, CDCls) & (ppm) 8.04-8.02 (m, 1H, CHazmg), 7.58-7.53 (m, 2H, 2 x CHazws),
7.41-7.38 (M, 3H, CHazwms, 2 x CHsol), 7.12-7.11 (m, 2H, 2 x CHsrol), 5.53-5.52 (m, 2H, H-1, H-
2), 4.87 (d, J = 15.2 Hz, 1H, CHHazmg), 4.81 (d, J = 15.2 Hz, 1H, CHHazmg), 4.37 (dq, Js4 = 9.6
Hz, Js. = 6.1 Hz, 1H, H-5), 4.19 (dd, Js4 = 10.2 Hz, Ja» = 3.1 Hz, 1H, H-3), 3.90 (t, J = 10.0 Hz,
1H, H-4), 3.33 (s, 3H, CHzowme), 3.31 (s, 3H, CHowme), 2.32 (s, 3H, CHasTal), 1.35 (S, 3H, CH3), 1.31-
1.30 (m, 6H, H-6, CHs); 3C NMR (150 MHz, CDCl3) & (ppm) 166.7 (COORazmz), 138.1-128.0
(12C, 4 x Cas, 8 x CHar), 100.4 (2C, 2 x C(O)2CHs), 86.7 (C-1), 73.9 (C-2), 69.4 (C-4), 67.9 (C-
5), 66.9 (C-3), 53.2 (CHzazms), 48.3 (CHsome), 47.9 (CHsome), 21.2 (CHsstol), 17.9 (CHs), 17.7
(CHs), 16.7 (C-6); HRMS (ESI-TOF) m/z [M + Na]* calcd for C27H33NaN3O7S 566.1931; found

566.1953; m/z [M + K] calcd for C27H33KN307S 582.1671; found 582.1687.
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1-O-{Benzyl (R)-3-O-[(R)-(3’-O-Decyl)-2-O-ortho-(azidomethyl)benzoyl-[3,4-0O-(2,3-

dimethoxybutan-2,3-diyl)]-a-L-rhamnopyranosyl} Decanoate (S8).

HBC(HZC)G\/\H/OBn
H30(H2C)6\/\n/6 o)

STol 12, NIS, AgOTf o O
MeO 4 AMS,DCE, 94% MeO

W W
O oAzmB O o0AzMB
OMe OMe
S S8

7

Donor S7 (85 mg, 0.16 mmol, 1.2 equiv), acceptor 12 (59 mg, 0.13 mmol, 1.0 equiv), and NIS (47
mg, 0.21 mmol, 1.6 equiv) were dried under high vacuum for 1 h. Activated 4 A MS (234 mg, 4
mgemg~! of acceptor 12) and anhydrous DCE (2.6 mL) were added and the suspension was stirred
under an Ar atmosphere for 1 h. The mixture was cooled to —10 °C and AgOTf (7 mg, 0.03 mmol,
0.2 equiv) was added while the reaction flask was protected from light with aluminum foil. The
suspension was stirred from —10 to 0 °C for 1.5 h, quenched with EtsN, and filtered over Celite.
The solvents were evaporated under reduced pressure and the residue was purified by silica gel
flash chromatography (Tol/EtOAc 99:1 to 985:15) to give compound S8 (106 mg, 94%) as a
colorless oil: Rf 0.56 (Tol/EtOAC 95:5); [¢]* b —74 (¢ 0.6, CHCI3); 'H NMR (600 MHz, CDCls) ¢
(ppm) 8.05-8.04 (M, 1H, CHazmg), 7.59-7.55 (M, 2H, 2 x CHazms), 7.42-7.39 (m, 1H, CHazws),
7.35-7.31 (M, 5H, 5 x CHazmg), 5.25-5.21 (m, 1H, H-3""), 5.18 (dd, J2.3 = 3.2 Hz, J2.1 = 1.5 Hz,
1H, H-2), 5.11 (s, 2H, CHacoosn), 4.99 (d, J = 1.1 Hz, 1H, H-1), 4.89 (d, J = 15.2 Hz, 1H,
CHHazms), 4.82 (d, J = 15.3 Hz, 1H, CHHazms), 4.14 (dd, Js.4 = 10.2 Hz, J32 = 3.3 Hz, 1H, H-3),
4.08-4.04 (m, 1H, H-3"), 3.94-3.90 (m, 1H, H-5), 3.79 (t, J = 10.0 Hz, 1H, H-4), 3.28 (s, 3H,
CHaome), 3.27 (s, 3H, CHsome), 2.69 (dd, J = 15.5 Hz, J= 7.0 Hz, 1H, H-2a""), 2.64-2.56 (m, 2H,
H-2b>, H-2a’), 2.42 (dd, J = 15.3 Hz, J = 6.9 Hz, 1H, H-2b"), 1.59-1.23 (m, 33H, 12 x CHy, 2 x

CHs, H-6), 0.89-0.85 (M, 6H, 2 x CHs); 3C NMR (150 MHz, CDCls) 6 (ppm) 170.5, 170.3 (2C,
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C-1°, C-1°"), 166.9 (COORAzmg), 137.3-128.0 (12C, 3 x Car, 9 x CHay), 100.3 (C(0)2CHz), 99.9
(C(0)2CH3), 97.3 (C-1), 75.7 (C-3°), 72.7 (C-2), 70.9 (C-3>), 69.2 (C-4), 67.1 (C-5), 66.6, 66.2
(2C, CHacoogn, C-3), 53.3 (CH2azmg), 48.2 (CHsome), 47.8 (CHszowme), 40.6 (C-27), 39.2 (C-27),
34.0-22.8 (12C, 12 x CHy), 17.9, 17.8 (2C, 2 x CHs), 16.7 (C-6), 14.2 (2C, 2 x CHa); HRMS (ESI-
TOF) m/z [M + NHg4]" calcd for C47H77N4O12 885.5220 found 885.5225; m/z [M + Na]* calcd for

Ca7HsgNaN3012 890.4774; found 890.4779.
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Benzyl (R)-3-O-[(R)-(3’-O-Decyl)-a-L-rhamnopyranosyl]decanoate (S9).

H3C(HZC)6\/\H/OBn H3C(H2C)s OBn

HgC(HZC)G\:/\n/O o) 1) TFA, DCM H3C(HZC)5\;/\H/O o)
5 o 2) PPh,, THF, then 5 O
MeO H,0, 56% (2 steps)
Wi Ho-Z72
O OAzMmB HO OH

OMe

S8 S9

TFA (223 uL) and H20 (12 uL) were added to a solution of compound S8 (20 mg, 23 xzmol, 1.0
equiv) in DCM (230 xL). The mixture was stirred at rt for 1 h and quenched with saturated aqueous
NaHCOs. The organic layer was washed with brine, dried over MgSOyg, filtered, and the solvents
were evaporated under reduced pressure. The residue was filtered over silica gel, then solubilized
in anhydrous THF (0.7 mL). PPh3z (9 mg, 40 pmol, 1.6 equiv) was added and the mixture was
stirred under an Ar atmosphere at 60 °C for 2 h. H>O (90 «L) was then added and the solution was
stirred at 60 °C for 4 h. The solution was co-evaporated with toluene and the residue was purified
by silica gel flash chromatography (DCM/MeOH 99:1 to 97:3) to give triol S9 (8 mg, 56%) as a
colorless oil: Rt 0.38 (DCM/MeOH 95:5); [¢]*o —60 (¢ 0.1, CHCI3); *H NMR (600 MHz, CDCls)
J (ppm) 7.38-7.32 (m, 5H, 5 x CHcooen), 5.28-5.22 (m, 1H, H-3""), 5.11 (s, 2H, CHacoosn), 4.88
(d,J = 1.4 Hz, 1H, H-1), 4.21-4.15 (m, 1H, H-3"), 3.86-3.80 (M, 1H, H-2), 3.76-3.68 (m, 2H, H-3,
H-5), 3.38-3.32 (m, 1H, H-4), 2.66 (dd, J2."-2" = 16.1 Hz, J2,-3= 8.4 Hz, 1H, H-2a’"), 2.59 (dd,
Jop2a = 16.1 Hz, J2p3 = 4.2 Hz, 1H, H-2b*"), 2.47 (dd, J2¢-25° = 15.4 Hz, J24-3» = 8.5 Hz, 1H,
H-2a’), 2.40 (dd, J25-24' = 15.4 Hz, J2s-3 = 4.2 Hz, 1H, H-2b"), 1.52-1.45 (m, 2H, CH2), 1.31 (d, J
= 6.2 Hz, 3H, H-6), 1.26-1.21 (m, 22H, 11 x CH,), 0.89-0.84 (m, 6H, 2 x CHs); 13C NMR (150
MHz, CDCls) 6 (ppm) 171.2 (2C, C-1°, C-1°"), 135.5 (Ccoosn), 128.8-128.3 (5C, 5 x CHcoogn),
96.9 (C-1), 74.0 (C-4), 72.9 (C-3°), 72.0 (C-3’), 71.3 (C-2), 70.9 (C-3’"), 68.2 (C-5), 67.0

(CHacoosn), 40.0 (C-2°), 39.2 (C-27), 34.2-22.8 (12C, 12 x CHy), 17.4 (C-6), 14.2 (2C, 2 x CHa);
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HRMS (ESI-TOF) m/z [M + NH4]" calcd for CasHssNOg 612.4106; found 612.4100; m/z [M + Na]*

calcd for C33Hs4NaOg 617.3660; found 617.3657.
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Rhamnolipid 3 from compound S9.

H3C(H2C)GWOBn Hac(HZC)GWOH

H5C(H,C)s O O H3C(H,C)s O O

o MeGH/DCM o
HO Q quant. HO 2
HO OH HO OH

s9 3
Pd black (11 mg, 1 mgemg ! of triol S9) was added to a solution of triol S9 (11 mg, 19 zmol, 1.0
equiv) in MeOH (0.38 mL) and DCE (0.19 mL). The suspension was stirred under an H;
atmosphere at 40 °C for 16 h. The mixture was then filtered over Celite and the solvents were
evaporated under reduced pressure. The residue was purified by silica gel flash chromatography
(DCM/MeOH 95:5 to 8:2) to give C1o-C1o rhamnolipid 3 (9.5 mg, quant.) as a colorless oil. Physical

and analytical data of C10-C10 rhamnolipid (3) agreed with those published.®
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para-Methylphenyl 3-O-Benzyl-4-O-levulinoyl-1-thio-a-L-rhamnopyranoside (30).

STol Bu,SnO, tol; STol
then BnBr
LevO Q PV LevO Q
HO OH 94% BnO QOH
32 30

Bu2SnO (128 mg, 0.514 mmol, 1.1 equiv) was added to a solution of diol 32° (172 mg, 0.467 mmol,
1.0 equiv) in anhydrous toluene (5.6 mL). The suspension was refluxed with a Dean-Stark
apparatus for 2 h and cooled to rt. CsF (75 mg, 0.49 mmol, 1.05 equiv), TBAI (181 mg, 0.491
mmol, 1.05 equiv), and BnBr (67 xL, 0.56 mmol, 1.2 equiv) were then added to the mixture and
the latter was stirred at 40 °C for 16 h under an Ar atmosphere. The suspension was cooled at 0 °C,
filtered over Celite, and the solvents were evaporated under reduced pressure. The residue was
purified by silica gel flash chromatography (Hex/EtOAc 9:1 to 6:4) to give alcohol 30 (201 mg,
94%) as a white amorphous solid: R 0.48 (Hex/EtOAc 1:1); [¢]*°o —149 (c 0.9, CHCIs); *H NMR
(600 MHz, CDCl3) 6 (ppm) 7.39-7.36 (M, 2H, 2 x CHgy), 7.34-7.31 (M, 5H, 2 x CHsrol, 3 x CHgn),
7.12-7.11 (m, 2H, 2 x CHstal), 5.47 (d, J = 1.5 Hz, 1H, H-1), 5.11 (t, J = 9.6 Hz, 1H, H-4), 4.67 (d,
J =12.0 Hz, 1H, CHHagy), 4.60 (d, J = 12.0 Hz, 1H, CHHay), 4.26-4.21 (m, 2H, H-2, H-5), 3.77
(dd, J34 = 9.4 Hz, J3-» = 3.3 Hz, 1H, H-3), 2.79-2.68 (m, 2H, CHaLey), 2.59-2.48 (M, 2H, CHaLev),
2.33 (s, 3H, CHasto), 2.18 (s, 3H, CHaiev), 1.19 (d, J = 6.3 Hz, 3H, H-6); 3C NMR (150 MHz,
CDCls) d (ppm) 206.5 (COLev), 172.2 (COORLev), 137.9 (Car), 137.6 (Car), 132.1-128.1 (10C, Car,
9 x CHar), 87.3 (C-1), 77.0 (C-3), 73.0 (C-4), 72.1 (CH2gn), 69.9 (C-2), 67.6 (C-5), 38.0 (CH2Lev),
30.0 (CHaLev), 28.1 (CHatev), 21.2 (CHsstol), 17.4 (C-6); HRMS (ESI-TOF) m/z [M + NH4]" calcd
for CasH3aNOeS 476.2101; found 476.2115; m/z [M + Na]* calcd for CasH3zoNaOsS 481.1655;

found 481.1670.
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para-Methylphenyl 2-O-ortho-(Azidomethyl)benzoyl-3-O-benzyl-4-O-levulinoyl-1-thio-a-L-

rhamnopyranoside (S15).

STol AZMBOH STol
0 DCC, DMAP 0
LevO T ono,  LevO
BnG  OH 96% BnG  0AzMB
30 S$15

To a solution of alcohol 30 (380 mg, 0.828 mmol, 1.0 equiv) in anhydrous DCM (8.3 mL) were
added DMAP (101 mg, 0.828 mmol, 1.0 equiv), DCC (342 mg, 1.66 mmol, 2.0 equiv), and
AZMBOH (220 mg, 1.24 mmol, 1.5 equiv). The solution was refluxed under an Ar atmosphere for
4 h, then cooled at 0 °C, filtered over Celite, and the solvents were evaporated under reduced
pressure. The residue was purified by silica gel flash chromatography (Hex/EtOAc 9:1 to 8:2) to
give compound S15 (493 mg, 96%) as a colorless oil: Ry 0.51 (Hex/EtOAc 6:4); [a]* b —22 (c 2.2,
CHCl3); *H NMR (600 MHz, CDCls) § (ppm) 8.05-8.03 (m, 1H, CHazwms), 7.56-7.54 (m, 1H,
CHazwmg), 7.49-7.47 (m, 1H, CHazwmB), 7.42-7.39 (m, 1H, CHazmg), 7.37-7.36 (m, 2H, 2 x CHsrol),
7.34-7.37 (M, 5H, 5 x CHan), 7.14-7.12 (M, 2H, 2 x CHsto1), 5.79 (dd, J2.3 = 3.2 Hz, Jo.1 = 1.7 Hz,
1H, H-2), 5.50 (d, J = 1.5 Hz, 1H, H-1), 5.21 (t, J = 9.7 Hz, 1H, H-4), 4.77 (d J = 14.6 Hz, 1H,
CHHazwms), 4.74-4.70 (m, 2H, CHHazme, CHHgn), 4.54 (d, J = 12.1 Hz, 1H, CHHg»), 4.34 (dq, Js-
4=9.9 Hz, Js;5 = 6.2 Hz, 1H, H-5), 3.92 (dd, J34 = 9.7 Hz, Js-2 = 3.2 Hz, 1H, H-3), 2.80 (ddd, J =
18.1 Hz, J = 8.0 Hz, J= 5.7 Hz, 1H, CHHLey), 2.69-2.58 (M, 2H, CHHLev, CHHLey), 2.49 (dt, J =
17.2 Hz, J = 6.0 Hz, 1H, CHHUey), 2.33 (5, 3H, CHastol), 2.17 (5, 3H, CHaLev), 1.26 (d, J = 6.2 Hz,
3H, H-6); 3C NMR (150 MHz, CDCls)  (ppm) 206.5 (COiey), 172.1 (COORLey), 165.9
(COORAzmz), 138.3 (Car), 137.6 (Car), 137.5 (Car), 133.1-128.0 (15C, 2 x Car, 12 x CHa), 86.4
(C-1), 75.0 (C-3), 73.1 (C-4), 71.6 (CH2gn), 71.1 (C-2), 68.0 (C-5), 53.1 (CH2azmg), 38.0 (CHaLev),
29.9 (CHsLev), 28.1 (CHaLev), 21.3 (CHasTor), 17.5 (C-6); HRMS (ESI-TOF) m/z [M + NH4]" calcd
for Ca3H3zgN4O7S 635.2534; found 635.2540.
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para-Methylphenyl 2-O-ortho-(Azidomethyl)benzoyl-3-O-benzyl-1-thio-a-L-

rhamnopyranoside (29).

STol STol
Lo o H>NNH,.HOAC, PY  Ho 0
0,
BnO  OAZMB 91% BnO oOaAzZMB
s15 29

AcOH (2.4 mL) and hydrazine monohydrate (139 xL, 2.87 mmol, 5.0 equiv) were successively
added to a solution of compound S15 (409 mg, 0.662 mmol, 1.0 equiv) in anhydrous pyridine (3.7
mL) at 0 °C. The mixture was stirred at rt for 16 h under an Ar atmosphere then co-evaporated with
toluene. The residue was purified by silica gel flash chromatography (Hex/EtOAc 9:1 to 8:2) to
give alcohol 29 (313 mg, 91%) as a yellow oil: R; 0.67 (Hex/EtOAc 6:4); [¢]*°0 —23 (¢ 1.1, CHCls);
IH NMR (600 MHz, CDCl3) & (ppm) 8.02-8.01 (m, 1H, CHazmg), 7.57-7.55 (m, 1H, CHazms),
7.59-7.48 (m, 1H, CHazwmg), 7.41-7.38 (m, 3H, CHazms, 2 x CHstol), 7.32-7.29 (m, 5H, 5 x CHgn),
7.14-7.12 (m, 2H, 2 x CHsTol), 5.82 (dd, Jo-3 = 2.7 Hz, Jo.1 = 1.6 Hz, 1H, H-2), 5.50 (br s, 1H, H-
1), 4.79 (d, J = 11.3 Hz, 1H, CHHan), 4.74 (s, 2H, CH2azmg), 4.54 (d, J = 11.3 Hz, 1H, CHHa),
4.27 (dq, Js4 = 9.3 Hz, Js.6 = 6.2 Hz, 1H, H-5), 3.83 (dd, J3.4 = 9.4 Hz, J3» = 3.1 Hz, 1H, H-3),
3.74 (t, J = 9.4 Hz, 1H, H-4), 2.33 (s, 3H, CHasra), 1.38 (d, J = 6.2 Hz, 3H, H-6); 1*C NMR (150
MHz, CDCl3)  (ppm) 165.8 (COORazwms), 138.2 (Car), 137.5 (Car), 137.4 (Car), 133.2-128.3
(14C, Ca, 13 x CHay), 86.7 (C-1), 78.1 (C-3), 72.4 (C-4), 71.7 (CHzgn), 70.7 (C-2), 69.4 (C-5),
53.1 (CHzazmg), 21.3 (CHsstal)), 17.9 (C-6); HRMS (ESI-TOF) m/z [M + Na]* calcd for
Ca2sH20NaN30sS 542.1720; found 542.1731; m/z [M + K]* calcd for CsH29KN30sS 558.1460;

found 558.1470.
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para-Methylphenyl 2-0-ortho-(Azidomethyl)benzoyl-3-O-benzyl-4-O-(R)-3-(((R)-3-

hydroxydecanoyl)oxy)decanoyl-1-thio-a-L-rhamnopyranoside (34).

HO
H3C(H20)s’<’/<0
0
H3C(H2C)e 0
STol  1)10, DCC, DMAP Tol
HO R 2) TFA, DCM 0 L2
BnO OAZMB 78% (2 steps) BnO OAZMB
29 34

Alcohol 29 (195 mg, 0.375 mmol, 1.0 equiv) and acid 10 (248 mg, 0.525 mmol, 1.4 equiv) were
solubilized in anhydrous DCE (4.5 mL). To this solution were successively added DMAP (5 mg,
0.04 mmol, 0.1 equiv) and DCC (232 mg, 1.13 mmol, 3.0 equiv). The mixture was refluxed for 1
h under an Ar atmosphere, then cooled at 0 °C, filtered over Celite, and the solvents were
evaporated under reduced pressure. The residue was filtered over silica gel to remove most of the
impurities, then solubilized in DCM (3.7 mL). TFA (3.6 mL) was added to the latter solution and
the reaction mixture was stirred at rt for 10 min after which it was quenched with saturated aqueous
NaHCOs. The organic layer was dried over MgSOs, filtered, and evaporated under reduced
pressure. The residue was purified by silica gel flash chromatography (Hex:EtOAc 9:1 to 8:2) to
give alcohol 34 (245 mg, 78% over 2 steps) as a colorless oil: Rf 0.63 (Hex/EtOAc 7:3); [a]*°p —20
(c 0.7, CHCI3); 'H NMR (600 MHz, CDCls) & (ppm) 8.05-8.03 (m, 1H, CHazmg), 7.57-7.55 (m,
1H, CHazmg), 7.49-7.48 (m, 1H, CHazmg), 7.44-7.41 (m, 1H, CHazmg), 7.37-7.36 (m, 2H, 2 x
CHstot), 7.32-7.26 (M, 5H, 5 x CHan), 7.14-7.12 (m, 2H, 2 x CHsol), 5.79 (dd, J23 = 3.2 Hz, J21
= 1.8 Hz, 1H, H-2), 5.51 (d, J = 1.6 Hz, 1H, H-1), 5.27-5.20 (m, 2H, H-4, H-3"), 4.77-4.69 (m,
3H, CH2azms, CHHan), 4.52 (d, J = 12.1 Hz, 1H, CHHan), 4.33 (dg, Js.4 = 9.8 Hz, Js6 = 6.2 Hz,
1H, H-5), 4.00-3.96 (m, 1H, H-3"), 3.93 (dd, Ja-« = 9.7 Hz, J32 = 3.2 Hz, 1H, H-3), 2.61 (dd, J2."-

= 16.0 Hz, Joar3» = 7.2 Hz, 1H, H-2a’"), 2.51 (dd, J25"-2.> = 16.0 Hz, 353 = 5.4 Hz, 1H, H-
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2b%), 2.45 (dd, J2a-2 = 16.1 Hz, J2a-3> = 2.9 Hz, 1H, H-2a’), 2.36-2.32 (m, 4H, H-2b’, CHasal),
1.62-1.24 (m, 27H, H-6, 12 x CHy>), 0.89-0.86 (m, 6H, 2 x CH3); 3C NMR (150 MHz, CDCl3) ¢
(ppm) 172.5, 169.7 (2C, C-1°, C-1°"), 165.9 (COORAzmg), 138.4 (Car), 137.6 (Car), 137.5 (Car),
133.2-127.8 (15C, 2 x Car, 13 x CHa), 86.4 (C-1), 75.2 (C-3), 73.2 (C-4), 71.5 (CH2sn), 71.0, 70.9
(2C, C-2, C-37), 68.3 (C-3’), 67.8 (C-5), 53.1 (CH2azmg), 41.8 (C-2°), 38.9 (C-2""), 36.7-22.8
(12C, 12 x CHy), 21.3 (CHastal), 17.7 (C-6), 14.2 (2C, 2 x CHs); HRMS (ESI-TOF) m/z [M +
NH4]" calcd for CasHsasN4OoS 877.4780; found 877.4756; m/z [M + Na]* calcd for

CasHssNaN30OoS 882.4334; found 882.4313.
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Macrolide 35.

HO

H30<Hzc>6'{_/<0 O~ (CHaRCHg
0 H3C(H2C)s- O
H3C(H2C)e 0 Tol NIS, TMSOTf 0
DCE, 4 A MS
0 Q 74% o Q
BnO  5azmB BnO  oazvB
34 35

Alcohol 34 (101 mg, 0.116 mmol, 1.0 equiv) and NIS (42 mg, 0.19 mmol, 1.6 equiv) were dried
under high vacuum for 1 h. Activated 4 A MS (400 mg, 4 mgemg™" of alcohol 39) and anhydrous
DCE (11.6 mL) were added and the suspension was stirred under an Ar atmosphere for 1 h. The
mixture was cooled to 0 °C and TMSOTT (8 xL, 0.05 mmol, 0.4 equiv) was added. The suspension
was stirred at 0 °C for 1 h, quenched with EtsN, and filtered over Celite. The solvents were
evaporated under reduced pressure and the residue was purified by silica gel flash chromatography
(Hex/EtOAc 9:1) to give macrolactone 35 (63 mg, 74%) as a colorless oil: Rt 0.70 (Hex/EtOAc
7:3); [a]*p —50 (c 0.6, CHCI3); *H NMR (600 MHz, CDCls) § (ppm) 8.11-8.10 (m, 1H, CHazwms),
7.60-7.57 (m, 1H, CHazms), 7.51-7.50 (m, 1H, CHazmg), 7.40-7.37 (m, 1H, CHazwms), 7.21-7.19
(M, 3H, 3 x CHgn), 7.16-7.13 (M, 2H, 2 x CHan), 5.43-5.39 (m, 1H, H-3""), 5.20 (s, 1H, H-1), 5.15
(d, J =5.7 Hz, 1H, H-2), 4.81 (d, J = 4.0 Hz, 1H, H-4), 4.75 (d, J = 14.6 Hz, 1H, CHHazms), 4.70
(d, J = 14.6 Hz, 1H, CHHazms), 4.63 (d, J = 11.8 Hz, 1H, CHHgx), 4.49 (d, J = 11.8 Hz, 1H,
CHHan), 4.29 (br t, J = 4.9 Hz, 1H, H-3), 4.25-4.21 (m, 1H, H-3"), 3.96 (q, J = 6.8 Hz, 1H, H-5),
2.57 (dd, J2a>-20 = 12.7 Hz, J2a-3» = 11.1 Hz, 1H, H-2a>), 2.50-2.41 (m, 3H, H-2b>’, H-2a’, H-
2b%), 1.69-1.53 (M, 4H, 2 x CHy), 1.47 (d, J = 6.8 Hz, 3H, H-6), 1.31-1.21 (m, 20H, 10 x CHy),
0.88 (t, J = 7.0 Hz, 3H, CHa), 0.83 (t, J = 7.0 Hz, 3H, CHs); 3C NMR (150 MHz, CDCl3) & (ppm)
172.8, 170.9 (2C, C-1°, C-1""), 165.6 (COORAzwvis), 137.9-128.1 (12C, 3 x Car, 9 x CHa/), 94.3

(C-1, Nern = 173 Hz), 73.5 (CHasn), 73.2 (C-2), 72.2 (C-3), 71.5, 71.4, 71.1 (3C, C-3’, C-3”, C-
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4), 68.4 (C-5), 53.1 (CHzazmg), 41.4 (C-27), 40.3 (C-2), 35.5-22.7 (12C, 12 x CH3), 20.9 (C-6),
14.22 (CHs), 14.17 (CHs); HRMS (ESI-TOF) m/z [M + Na]* calcd for C41Hs7NaNsOg 758.3987;

found 758.4010; m/z [M + K] calcd for C41Hs7KN3Og 774.3726; found 774.3742.
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Macrolide S16.

o) (CH,)6CH3 o (CH,)6CH3
HaC(H2C)e j)/\( HaC(H2C)e j)/\ca(
Og PPhs, THF, then H,0 Oﬁj
022 72% o\‘ﬁ\zo
BnO  5azmB BnO oy
35 s16

PPh3 (30 mg, 0.12 mmol, 1.6 equiv) was added to a solution of compound 35 (53 mg, 0.072 mmol,
1.0 equiv) in anhydrous THF (2.2 mL). The mixture was stirred at 60 °C for 2 h under an Ar
atmosphere, after which H>O (0.3 mL) was added. The solution was stirred at 60 °C for 4 h and
co-evaporated with toluene. The residue was purified by silica gel flash chromatography
(Hex/EtOAc 95:5 to 9:1) to give compound S16 (30 mg, 72%) as a colorless oil: Rf 0.61
(Hex/EtOAC 7:3); [a]*°0 —90 (c 0.2, CHCI3); *H NMR (600 MHz, CDCls) 6 (ppm) 7.38-7.31 (m,
5H, 5 x CHgn), 5.40-5.36 (m, 1H, H-3"), 4.94 (s, 1H, H-1), 4.82 (d, J = 3.8 Hz, 1H, H-4), 4.77 (d,
J =11.4 Hz, 1H, CHHgy), 4.55 (d, J = 11.4 Hz, 1H, CHHgx), 4.19-4.14 (m, 2H, H-3"), 3.93 (dd, J
= 6.0 Hz, 3.9 Hz, 1H, H-3), 3.87-3.81 (m, 2H, H-2, H-5), 3.17 (d, J = 10.9 Hz, 1H, OH), 2.52 (dd,
Joa-ap = 12.8 Hz, J2ar-3» = 11.0 Hz, 1H, H-2a""), 2.47 (dd, J2a-25> = 13.0 Hz, J2a-3- = 3.2 Hz, 1H,
H-2a’), 2.43-2.40 (m, 2H, H-2b’, H-2b>), 1.71-1.44 (m, 4H, 2 x CHy), 1.40 (d, J = 6.8 Hz, 3H, H-
6), 1.30-1.26 (m, 20H, 10 x CH>), 0.88 (t, J = 6.7 Hz, 6H, 2 x CH3); 3C NMR (150 MHz, CDCls)
J (ppm) 172.8, 170.9 (2C, C-1°, C-1""), 136.8 (Cgn), 128.9 (2C, 2 x CHgn), 128.5 (Cen), 128.3 (2C,
2 x CHgn), 97.8 (C-1), 73.8 (C-3), 73.6 (CH2gn), 71.4, 71.0, 70.8 (3C, C-3’, C-3, C-4), 68.4 (C-
2),67.5 (C-5), 41.4 (C-2"), 40.4 (C-2°), 35.4-22.8 (12C, 12 x CH2), 20.9 (C-6), 14.2 (2C, 2 x CH3);
HRMS (ESI-TOF) m/z [M + Na]* calcd for C3sHs2NaOsg 599.3554; found 599.3564; m/z [M + K]*

caled for Ca3Hs,KOg 615.3294; found 615.3302.
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(1—4)-Macrolactonized Rhamnolipid (4).

o) (CH5)6CH3 o) (CHy)6CH3
H3C(H2C)e~ O O H3C(HxC)se O O
H,, Pd black
Oﬁj MeOH/DCM Og
022 88% 022
BnO OH HO OH
S16 4

Pd black (41 mg, 1 mgemg™! of alcohol S16) was added to a solution of alcohol S16 (41 mg, 0.072
mmol, 1.0 equiv) in DCE (0.7 mL) and MeOH (1.4 mL). The suspension was stirred under H>
atmosphere at 40 °C for 16 h, filtered over Celite, and evaporated under reduced pressure. The
residue was purified by silica gel flash chromatography (Hex/EtOAc 9:1 to 6:4) to give diol 4 (31
mg, 88%) as a colorless oil: Rs 0.28 (Hex/EtOAc 6:4); [a]*o —71 (c 0.5, CHCI3); *H NMR (600
MHz, CDCls) 6 (ppm) 5.43-5.39 (m, 1H, H-3""), 4.97 (s, 1H, H-1), 4.73 (d, J = 4.1 Hz, 1H, H-4),
4.17-4.13 (m, 1H, H-3"), 3.88-3.84 (m, 2H, H-2, H-5), 2.80 (d, J = 8.4 Hz, 1H, OH), 2.54-2.41 (m,
5H, OH, H-2a’’, H-2b’’, H-2a’, H-2b"), 1.73-1.47 (m, 4H, 2 x CHy), 1.43 (d, J = 6.9 Hz, 3H, H-6),
1.30-1.26 (M, 20H, 10 x CHy), 0.89-0.86 (M, 6H, 2 x CHa); 3C NMR (150 MHz, CDCls) & (ppm)
172.7, 170.8 (2C, C-1°, C-1""), 97.8 (C-1), 73.9 (C-4), 71.6 (C-3’"), 71.2 (C-3’), 69.0, 68.2, 67.8
(3C, C-2, C-3, C-5), 41.3, 40.4 (2C, C-2°, C-2"), 35.4-22.8 (12C, 12 x CH3), 21.4 (C-6), 14.2 (2C,
2 x CH3); HRMS (ESI-TOF) m/z [M + NH4]* calcd for C26HsoNOsg 504.3531; found 504.3525; m/z
[M + Na]* calcd for CasHasNaOsg 509.3085; found 509.3078. Analytical HPLC analysis was

performed using method A (39.4 min.).
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para-Methylphenyl 3-0-Benzyl-2-0-(R)-3-(((R)-3-((tert-

butyldimethylsilyl)oxy)decanoyl)oxy)decanoyl-4-O-levulinoyl-1-thio-a-L-rhamnopyranoside

STol 10, DCC Tol
0 DMAP, DCE
LevO 90% —> LevO O
BnO OH ° BnO

(CH2)6CH3
30 27 O\ﬂ/\/

o O (CH4)sCH3

O OTBS

7).

DMAP (5 mg, 0.04 mmol, 0.1 equiv) and DCC (244 mg, 1.18 mmol, 3.0 equiv) were added to a
solution of alcohol 30 (181 mg, 0.394 mmol, 1.0 equiv) and acid 10 (261 mg, 0.551 mmol, 1.4
equiv) in anhydrous DCE (4.7 mL). The suspension was refluxed for 1 h under an Ar atmosphere
then cooled at 0 °C, filtered over Celite, and the solvents were evaporated under reduced pressure.
The residue was purified by silica gel flash chromatography (Hex/EtOAc 97:3 to 92:8) to give
compound 27 (323 mg, 90%) as a colorless oil: R 0.46 (Hex/EtOAc 8:2); [¢]*°o —20 (c 0.6, CHCls);
IH NMR (600 MHz, CDCls) & (ppm) 7.35-7.32 (m, 4H, 2 x CHsrol, 2 x CHen), 7.30-7.28 (m, 3H,
3 x CHgn), 7.12-7.11 (m, 2H, 2 x CHsTor), 5.60 (dd, J2.3 = 3.2 Hz, J2.1 = 1.7 Hz, 1H, H-2), 5.33 (d,
J=15Hz, 1H, H-1), 5.18-5.14 (m, 1H, H-3"), 5.04 (t, J = 9.7 Hz, 1H, H-4), 4.64 (d, J = 12.0 Hz,
1H, CHHgn), 4.43 (d, J = 12.0 Hz, 1H, CHHan), 4.26 (dq, Js.4 = 9.6 Hz, Js:6 = 6.1 Hz, 1H, H-5),
4.07-4.03 (m, 1H, H-/"), 3.79 (dd, J3.4 = 9.7 Hz, Js- = 3.3 Hz, 1H, H-3), 2.81-2.76 (M, 1H, CHHL=),
2.71-2.56 (M, 4H, H-2a’*, H-2b>*, CHHLev, CHHLev), 2.50-2.44 (M, 1H, CHHLey), 2.42 (dd, J20-2"
=148 Hz, J2.-3'=5.9 Hz, 1H, H-22’), 2.37 (dd, J2-24' = 14.8 HZ, J2»-3- = 6.8 Hz, 1H, H-2b’), 2.32
(s, 3H, CHastol), 2.17 (s, 3H, CHavev), 1.59-1.21 (m, 27H, 12 x CHa, H-6), 0.90-0.82 (m, 15H, 2 x
CHs, C(CH3)sas), 0.03 (s, 3H, CHatas), 0.02 (s, 3H, CHaras); 13C NMR (150 MHz, CDCl3) ¢
(ppm) 206.5 (COvrev), 172.0, 171.1, 169.8 (3C, C-1’, C-1"’, COORLev), 138.2 (Car), 137.7 (Car),
132.4-128.0 (10C, Car, 9 x CHar), 86.4 (C-1), 75.0 (C-3), 72.9 (C-4), 71.6 (CH2gn), 70.5, 70.3 (2C,
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C-3,C-2),69.4 (C-3’), 67.9 (C-5), 42.9 (C-2°), 38.9 (C-2"), 38.0 (CH2Lev), 37.4-22.8 (17C, 12 x
CHa, CHaLev, CHaLev, C(CH3)3Tas), 18.2 (C(CH3)stas), 17.5 (C-6), 14.2 (2C, 2 x CHg), -4.5 (2C, 2
x CHasrgs); HRMS (ESI-TOF) m/z [M + NH4]" calcd for CsiHsasNO10SSi 930.5580; found

930.5605; m/z [M + Na]" calcd for Cs1HsoNaO10SSi 935.5134; found 935.5159.
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para-Methylphenyl 3-0-Benzyl-2-0O-(R)-3-((R)-3-(hydroxydecanoyl)oxy)decanoyl-4-O-

levulinoyl-1-thio-a-L-rhamnopyranoside (36).

Tol Tol
TFA, DCM
LevO@; o LevO 2
70% BnO

°° o (CHa)sCHs O A~ ACHRICHs
27 W(CHZ)GCHa % 5 6\“/\/(CH2)6CH3
O OTBS O OH

TFA (2.7 mL) was added to a solution of compound 27 (256 mg, 0.280 mmol, 1.0 equiv) in DCM
(2.8 mL). The mixture was stirred at rt for 10 min and quenched with saturated aqueous NaHCO:s.
The organic layer was dried over MgSOs, filtered, and the solvents were evaporated under reduced
pressure. The residue was purified by silica gel flash chromatography (Hex/EtOAc 9:1 to 8:2) to
give alcohol 36 (158 mg, 70%) as a colorless oil: R 0.39 (Hex/EtOAc 7:3); [a]?°> —26 (c 0.9,
CHCl3); 'H NMR (600 MHz, CDCl3) 6 (ppm) 7.36-7.32 (m, 4H, 2 x CHgn, 2 X CHsTol), 7.30-7.28
(m, 3H, 3 x CHgn), 7.12-7.11 (m, 2H, 2 x CHsta1), 5.60 (dd, J2.3 = 3.2 Hz, J>.1 = 1.7 Hz, 1H, H-2),
5.35 (d, J = 1.4 Hz, 1H, H-1), 5.25-5.21 (m, 1H, H-3""), 5.04 (t, J = 9.8 Hz, 1H, H-4), 4.64 (d, J =
12.0 Hz, 1H, CHHgn), 4.43 (d, J = 12.0 Hz, 1H, CHHan), 4.26 (dq, Js4 = 9.9 Hz, Js6 = 6.2 Hz, 1H,
H-5), 3.95-3.91 (m, 1H, H-3"), 3.79 (dd, Ja.4« = 9.7 Hz, Js2= 3.3 Hz, 1H, H-3), 2.79 (ddd, J = 18.3
Hz, J=8.0 Hz, J = 5.8 Hz, 1H, CHHLey), 2.69-2.64 (M, 3H, CHHLey, H-22’", H-2b>’), 2.58 (ddd, J
=17.2 Hz,J=8.0 Hz, J = 5.5 Hz, 1H, CHHLe), 2.48 (dt, J = 17.2 Hz, J = 6.2 Hz, 1H, CHHL_ev),
2.37 (dd, J2a-25° = 15.9 Hz, J24-3» = 3.3 Hz, 1H, H-2a’), 2.34-2.29 (m, 4H, CHastol, H-2b"), 2.18 (s,
3H, CHaLev), 1.59-1.21 (m, 27H, H-6, 12 x CH2), 0.89-0.86 (m, 6H, 2 x CH3); *C NMR (150 MHz,
CDClIs) 6 (ppm) 206.5 (COLev), 172.6, 172.0, 170.0 (3C, COORLev, C-17, C-1""), 138.2 (Car), 137.6
(Car), 132.4-128.0 (10C, Car, 9 x CHar), 86.3 (C-1), 74.9 (C-3), 72.9 (C-4), 71.6 (CH2gn), 70.9 (C-

37), 70.4 (C-2), 68.3 (C-3), 67.9 (C-5), 41.8 (C-2"), 39.1 (C-2""), 38.0 (CHaLev), 36.7-22.7 (14C,
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12 X CHa, CHatev, CHaLev), 17.4 (C-6), 14.2 (2C, 2 x CH3); HRMS (ESI-TOF) m/z [M + Na]* calcd

for C4sHesNaO10S 821.4269; found 821.4270.
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Macrolide 37.

Tol NIS,TMEOTf 0., ACH3)gCH3
DCE, 4 A MS
LevO_Zo82 — |_evo$2ff 0
BnO ° BnO

o (CH2)6CH3 0 <0
36 W

o O (CH,)sCHs3 O (CHy)sCHs
m 37 (15:85 o/ mixture)

Alcohol 36 (120 mg, 0.150 mmol, 1.0 equiv) and NIS (54 mg, 0.24 mmol, 1.6 equiv) were dried
under high vacuum for 1 h. Activated 4 A MS (480 mg, 4 mgemg™" of alcohol 36) and anhydrous
DCE (15 mL) were added and the suspension was stirred under an Ar atmosphere for 1 h. The
mixture was cooled to —10 °C and TMSOTf (11 xL, 0.06 mmol, 0.4 equiv) was added. The
suspension was stirred at —10 °C for 35 min, quenched with EtsN, and filtered over Celite. The
solvents were evaporated under reduced pressure and the residue was purified by silica gel flash
chromatography (Hex/EtOAc 9:1 to 8:2) to give macrolactone 37 (78 mg, 77%) as a 15:85 o/
mixture as a colorless oil: R 0.20 (Hex/EtOAc 7:3); *H NMR (600 MHz, CDCls) 6 (ppm) (data for
major p-anomer) 7.37-7.27 (m, 5H, 5 x CHagn), 5.55-5.49 (m, 1H, H-3""), 5.42 (dd, J2-3 = 3.7 Hz,
Jo1 = 1.9 Hz, 1H, H-2), 4.97 (t, J = 9.0 Hz, 1H, H-4), 4.78 (d, J = 12.2 Hz, 1H, CHHan), 4.67 (d, J
= 1.9 Hz, 1H, H-1), 4.50 (d, J = 12.2 Hz, 1H, CHHgn), 3.92-3.88 (m, 1H, H-3"), 3.58 (dd, J3.4 = 9.2
Hz, J3-» = 3.7 Hz, 1H, H-3), 3.49 (dq, Js-4 = 8.7 Hz, Js.6 = 6.3 Hz, 1H, H-5), 2.80-2.75 (m, 1H,
CHHey), 2.72-2.66 (M, 2H, CHHLev, H-2a>), 2.60-2.49 (M, 4H, CHarev, H-2b>’, H-22"), 2.38 (dd,
Jopraar = 12.3 Hz, Jop-3> = 2.2 Hz, 1H, H-2b"), 2.17 (s, 3H, CHaLey), 1.73-1.26 (m, 27H, 12 x CHy,
H-6), 0.88 (t, J = 4.9 Hz, 6H, 2 x CHs); *3C NMR (150 MHz, CDClIs) ¢ (ppm) (data for major /-
anomer) 206.5 (COLev), 172.1, 171.9, 171.8 (3C, C-1°, C-1>*, COORLev), 137.8 (Cagn), 128.5 (2C, 2
x CHan), 128.1 (2C, 2 x CHay), 127.9 (Cgn), 96.1 (C-1, W11 = 162 Hz), 76.6 (C-3°), 75.8 (C-3),
72.32, 72.30 (2C, C-3”, C-4), 71.4 (CHzgn), 70.9 (C-5), 68.7 (C-2), 41.5, 41.3 (2C, C-2°, C-2""),
38.0 (CHaLev), 34.7-22.7 (14C, 12 x CHa, CHaLev, CHaLev), 18.1 (C-6), 14.2 (2 x CH3); HRMS (ESI-
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TOF) m/z [M + NHa]" calcd for C3sHs2NO10 692.4368; found 692.4374; m/z [M + Na]" calcd for

CsgHssNaO10 697.3922; found 697.3928.

S81



Macrolides S17f and S17a.

O... (CH2)sCH3 (CH3)sCH3 O, (CH32)6CH3
H,NNH,.HOAG )
Levo\mff [(o THF/MeOH HO@Z\ o i Ho@z i
BnO BnO + BnO

(6] 0 (0] Q (6] 0O O O
O (CHpsCHsz OM«:HZ)GCHs OM(CH»GCHs
37 (15:85 a/p mixture) S178 (74%) S$17a (21%)

To asolution of compound 37 (66 mg, 0.098 mmol, 1.0 equiv) in anhydrous THF/MeOH (10:1 v/v,
6.9 mL) was slowly added a solution of hydrazine monohydrate (67 «L, 1.4 mmol, 14 equiv) and
HOACc (167 xL) in anhydrous THF/MeOH (5:1 v/v, 1.4 mL). The solution was stirred under an Ar
atmosphere for 1 h until a white solid was formed and TLC showed complete conversion. The
suspension was co-evaporated with toluene and the anomers were rapidly purified by silica gel
flash chromatography (Tol/EtOAc 95:5 to 9:1) to give macrolides S178 (5-anomer, 42 mg, 74%)
and S17a (a-anomer, 11.6 mg, 21%, contaminated with 15% of compound 37) as colorless oils.

Data for compound S178: Rs 0.50 (Tol/EtOAc 8:2); [«]* b +10 (c 0.6, CHCI3); *H NMR (600 MHz,
CDCl3) 6 (ppm) 7.35-7.30 (M, 5H, 5 x CHan), 5.56-5.52 (M, 1H, H-3""), 5.43 (dd, Jo-3 = 3.1 Hz, J2.
1= 1.4 Hz, 1H, H-2), 4.93 (d, J = 11.0 Hz, 1H, CHHagx), 4.65 (d, J = 1.3 Hz, 1H, H-1), 4.43 (d, J =
11.0 Hz, 1H, CHHan), 3.89-3.85 (m, 1H, H-3"), 3.50 (t, J = 9.3 Hz, 1H, H-4), 3.42 (dd, J3.« = 9.5
Hz, J3» = 3.5 Hz, 1H, H-3), 3.36 (dq, Js4 = 9.0 Hz, Js6 = 6.1 Hz, 1H, H-5), 2.69 (dd, J2o"2p" =
13.2 Hz, 23 = 12.1 Hz, 1H, H-2a>"), 2.56-2.52 (m, 2H, H-2b>’, H-2a"), 2.38 (dd, J24-2»' = 12.1
Hz, J2a-3- = 2.1 Hz, 1H, H-2b"), 2.32 (s, 1H, OH), 1.54-1.21 (m, 4H, 2 x CHy), 1.37 (d, J = 6.1 Hz,
3H, H-6), 1.31-1.26 (M, 20H, 10 x CH>), 0.89-0.87 (m, 6H, 2 x CH3); 13C NMR (150 MHz, CDCls)
J (ppm) 172.2, 172.1 (2C, C-1°, C-1°"), 137.3 (Cgn), 128.8 (2C, 2 x CHgy), 128.6 (2C, 2 x CHan),
128.3 (CHan), 96.0 (C-1, Wcin1 = 156 Hz), 79.3 (C-3), 76.0 (C-3°), 72.5, 72.4 (2C, C-5, C-3""),

71.6 (CHagn), 71.0 (C-4), 68.6 (C-2), 41.4, 41.2 (2C, C-2°, C-2""), 34.7-22.8 (12C, 12 x CH5), 18.0
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(C-6), 14.2 (2C, 2 x CHz3); HRMS (ESI-TOF) m/z [M + NH4]"* calcd for C33sHssNOg 594.4000;
found 594.4013; m/z [M + Na]* calcd for Cs3Hs2NaOg 599.3554; found 599.35609.

Partial data for compound S17a (contaminated with 15% of compound 43): R¢ 0.34 (Tol/EtOAc
8:2); HRMS (ESI-TOF) m/z [M + NHa]" calcd for C33Hs6NOg 594.4000; found 594.3999; m/z [M

+ Na]" calcd for CazHs2NaOg 599.3554; found 599.3556.
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(1—2)-Macrolactonized Rhamnolipid 58.

CH,)sCH
(CH2)sCH3 H,, Pd black (‘ 2)6CH3
HO@Z\O‘“ MeOH/DCE, 86%  HO @(0“
HO
BnO o o Yo 5 (_) o
(@) (CH5)6CH3 (@] (CH5)6CH3
s17p 58

To a solution of S174 (12.3 mg, 0.0260 mmol, 1.0 equiv) in MeOH (0.5 mL) and DCE (0.3 mL)
was added Pd black (12.3 mg, 1 mgemg™' of alcohol S178). The suspension was stirred at 40 °C
under an atmosphere of H, for 16 h then filtered over Celite. The solvents were evaporated under
reduced pressure and the residue was purified by silica gel flash chromatography (Hex/EtOAc 8:2
to 1:1) to give macrolactone 54 (9 mg, 86%) as a colorless oil: Rt 0.38 (DCM/MeOH 95:5); [a]*b
—22 (c 1.3, CHCIl3); *H NMR (600 MHz, CDCls) 6 (ppm) 5.37-5.33 (m, 1H, H-3"), 4.96 (dd, J =
1.5 Hz, 3.3 Hz, 1H, H-2), 4.68 (d, J = 1.0 Hz, 1H, H-1), 3.92-3.89 (m, 1H, H-3"), 3.71-3.69 (m,
1H, H-3), 3.45-3.41 (m, 2H, H-4, H-5), 2.68 (t, J = 11.7 Hz, 1H, H-2a""), 2.52 (t, J = 12.6 Hz, 1H,
H-2a’), 2.47 (dd, J2p-20 = 12.1 Hz, Jap--3 = 1.7 Hz, 1H, H-2b""), 2.38 (dd, J2p 20" = 12.9 Hz, Iz~
5= 1.9 Hz, 1H, H-2b"), 1.72-1.54 (m, 4H, 2 x CH_), 1.39 (d, J = 5.1 Hz, 3H, H-6), 1.30-1.26 (m,
20H, 10 x CHy), 0.89-0.87 (m, 6H, 2 x CHs); 13C NMR (150 MHz, CDCls) 6 (ppm) 174.3, 172.9
(2C, C-1°, C-17), 97.2 (C-1), 76.5 (C-3°), 73.8 (C-2), 73.1, 73.0, 72.8 (3C, C-3, C-4, C-5), 72.3
(C-3),41.13,41.12 (2C, C-2°, C-2""), 35.0-22.7 (12C, 12 x CHy), 18.1 (C-6), 14.2 (2C, 2 x CHa);
HRMS (ESI-TOF) m/z [M + NHa]"* calcd for C26HsoNOg 504.3531; found 504.3534; m/z [M + Na]*
calcd for CosHasNaOg 509.3085; found 509.3087. Analytical HPLC analysis was performed using

method B (32.1 min.).
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(1—2)-Macrolactonized Rhamnolipid 5a.

O, . (CH,)sCH3 O, ,(CH2)sCHs
o H,, Pd black
How MeOH/DCE, 85%  HO/+<
BnO > HO
o 0o o o0
o (CH3)6CH3 ¢} (CH,)sCH3
S17a 5a

To a solution of S17a (8.8 mg, 0.015 mmol, 1.0 equiv) in MeOH (0.3 mL) and DCE (0.2 mL) was
added Pd black (8.8 mg, 1 mgemg! of alcohol S17a). The suspension was stirred at 40 °C under
an atmosphere of H» for 16 h then filtered over Celite. The solvents were evaporated under reduced
pressure and the residue was purified by silica gel flash chromatography (Hex/EtOAc 8:2 to 6:4)
to give macrolactone 5a (6.3 mg, 85%) as a colorless oil: Rt 0.36 (DCM/MeOH 95:5);[a]*°> —54
(c 0.5, CHCI3); *H NMR (600 MHz, CDCl3) 6 (ppm) 5.37-5.35 (m, 1H, H-3""), 5.15 (dd, J».1 = 6.8
Hz, J23 = 2.6 Hz, 1H, H-2), 5.04 (d, J = 6.8 Hz, 1H, H-1), 4.26-4.24 (m, 1H, H-3"), 3.88 (br s, 1H,
H-5), 3.83 (p, J = 6.5 Hz, 1H, H-5), 3.56 (d, J = 6.8 Hz, 1H, H-4), 2.57-2.52 (m, 2H, H-2a’’, H-
2a’),2.44 (dd, Jzp-2a = 11.8 Hz, J2p-3 = 2.7 Hz, 1H, H-2b*’), 2.33 (dd, J2p-24' = 14.5 Hz, J2p3
= 3.0 Hz, H-2b%), 1.79-1.33 (m, 6H, 3 x CH?), 1.30 (d, J = 6.4 Hz, 3H, H-6), 1.22-1.19 (m, 18H, 9
x CHy), 0.81 (t, J = 6.9 Hz, 6H, 2 x CH3); *C NMR (150 MHz, CDClIs) 6 (ppm) 170.9, 170.2 (2C,
C-17, C-1°"), 91.9 (C-1), 76.8 (C-4), 76.3 (C-3°), 73.8 (C-3), 72.7 (C-2), 71.4 (C-3>*), 71.0 (C-5),
41.1 (C-2), 38.8 (C-27), 35.2-22.8 (12C, 12 x CHy), 19.1 (C-6), 14.2 (2 x CH3); HRMS (ESI-
TOF) m/z [M + NHa]" calcd for C26HsoNOsg 504.3531; found 504.3532; m/z [M + Na]* calcd for
CasHasNaOg 509.3085; found 509.3086. Analytical HPLC analysis was performed using method

B (47.3 min.).
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para-Methylphenyl 2-0O-ortho-(Azidomethyl)benzoyl-4-O-levulinoyl-1-thio-a-L-

rhamnopyranoside (31).

STol DDQ STol
DCM/H,0
LevO Q 4’930/ 2 LevO Q
PMBO (QAZMB ° HO o0OAzMB
25 31

To a solution of rhamnoside 25 (248 mg, 0.383 mmol, 1.0 equiv) in DCM/H.0 (10:1, 8.4 mL) was
added DDQ (174 mg, 0.766 mmol, 2.0 equiv). The reaction mixture was stirred at rt for 4 h then
quenched with saturated aqueous NaHCOz. The aqueous phase was extracted with DCM (3x) and
the combined organic layers were washed with saturated aqueous NaHCO3 and brine. The organic
phase was dried over MgSOs, filtered, and the solvents were evaporated under reduced pressure.
The residue was purified by silica gel flash chromatography (Hex:EtOAc 9:1 to 65:35) to give
alcohol 31 (187 mg, 93%) as a colorless oil: Rf 0.42 (Hex/EtOAc 1:1); [a]*°> —99 (c 0.3, CHCIs);
IH NMR (600 MHz, CDCls) & (ppm) 8.06-8.04 (m, 1H, CHazms), 7.58-7.55 (m, 1H, CHazws),
7.47-7.46 (M, 1H, CHazmg), 7.44-7.42 (M, 1H, CHazmg), 7.39-7.38 (M, 2H, 2 x CHsTol), 7.14-7.12
(m, 2H, 2 x CHsol), 5.62 (dd, Jo-3 = 3.4 Hz, J21 = 1.5 Hz, 1H, H-2), 5.54 (d, J = 1.3 Hz, 1H, H-1),
5.08 (t, J = 9.8 Hz, 1H, H-4), 4.83 (d, J = 14.4 Hz, 1H, CHHazmg), 4.70 (d, J = 14.4 Hz, 1H,
CHHazws), 4.40 (dg, Js4 = 9.8 Hz, Js6 = 6.2 Hz, 1H, H-5), 4.18 (dd, Js.4 = 9.8 Hz, Js2 = 3.3 Hz,
1H, H-3), 3.22 (br s, 1H, OH), 2.89-2.78 (M, 2H, CHaLey), 2.67-2.61 (M, 2H, CHaLev), 2.33 (s, 3H,
CHasTol), 2.20 (s, 3H, CHaLev), 1.28 (d, J = 6.2 Hz, 3H, H-6); 13C NMR (150 MHz, CDCls) & (ppm)
207.3 (COLev), 173.2 (COOR ev), 166.2 (COORAzME), 138.3 (Car), 137.1 (Car), 133.3-128.5 (10C,
2 x Car, 8 x CHay), 86.2 (C-1), 75.4-75.2 (C-2, C-4), 69.3 (C-3), 67.4 (C-5), 53.6 (CH2azwvs), 38.3
(CH2Lev), 29.9 (CHaLev), 28.3 (CHaLev), 21.3 (CHsstar), 17.5 (C-6); HRMS (ESI-TOF) m/z [M +
NH4]* calcd for Ca2sH33sN4O7S 545.2065; found 545.2070; m/z [M + Na]® calcd for
C26H29NaN307S 550.1618; found 550.1619.
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para-Methylphenyl 2-0-ortho-(Azidomethyl)benzoyl-3-O-(R)-3-(((R)-3-((tert-

butyldimethylsilyl)oxy)decanoyl)oxy)decanoyl-4-O-levulinoyl-1-thio-a-L-rhamnopyranoside

(28).
STol  10,DCC Tol
o DMAP, DCE o
LevO 5 quant > LevO
OAZMB " H3C(HxC)s O oazmB
31 Y

H3C(HZC)6Y\”/O )
TBSO O 28

DMAP (4 mg, 0.03 mmol, 0.1 equiv) and DCC (206 mg, 0.996 mmol, 3.0 equiv) were successively
added to a solution of alcohol 31 (175 mg, 0.332 mmol, 1.0 equiv) and acid 10 (220 mg, 0.465
mmol, 1.4 equiv) in anhydrous DCE (4 mL). The reaction mixture was refluxed for 2 h under an
Ar atmosphere then cooled at 0 °C, filtered over Celite, and the solvents were evaporated under
reduced pressure. The residue was purified by silica gel flash chromatography (Hex/EtOAc 97:3
to 87:13) to give compound 28 (326 mg, quant.) as a colorless oil: R 0.44 (Hex/EtOAc 8:2); [a]*b
-3 (c 0.4, CHCl3); *H NMR (600 MHz, CDCls) 6 (ppm) 8.06-8.05 (m, 1H, CHazwms), 7.60-7.57 (m,
1H, CHazms), 7.52-7.51 (m, 1H, CHazmg), 7.45-7.42 (m, 1H, CHazmg), 7.39-7.38 (m, 2H, 2 x
CHsrol), 7.14-7.13 (M, 2H, 2 x CHsta), 5.71 (dd, J23 = 3.3 Hz, Jo.1 = 1.6 Hz, 1H, H-2), 5.48 (d, J
= 1.3 Hz, 1H, H-1), 5.40 (dd, J3.4 = 10.1 Hz, Js» = 3.3 Hz, 1H, H-3), 5.28 (t, J = 9.9 Hz, 1H, H-4),
5.14-5.10 (m, 1H, H-3"’), 4.82 (d, J = 14.7 Hz, 1H, CHHazwg), 4.79 (d, J = 14.7 Hz, 1H,
CHHazms), 4.46 (dq, Js4 = 12.4 Hz, Jss = 6.2 Hz, 1H, H-5), 4.08-4.04 (m, 1H, H-3"), 2.82-2.71
(M, 2H, CHaLey), 2.57-2.55 (M, 4H, CHaLev, H-22"", H-2b>), 2.45 (dd, J2a-20° = 14.8 Hz, J2023° =
5.8 Hz, 1H, H-2a%), 2.37 (d, J2p-2." = 14.8 Hz, J2-3- = 6.9 Hz, 1H, H-2b"), 2.33 (s, 3H, CHssTol),
2.18 (s, 3H, CHaLey), 1.56-1.19 (M, 27H, 12 x CHa, H-6), 0.88-0.85 (m, 15H, 2 x CH3, C(CH3)37as),
0.06 (s, 3H, CHaras), 0.04 (s, 3H, CHatas); 3C NMR (150 MHz, CDCls) & (ppm) 206.3 (COLev),
172.0, 171.1, 169.6 (3C, C-1°, C-1°°, COORLey), 165.5 (COORAzmE), 138.4 (Car), 137.7 (Car),
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133.4-128.0 (10C, 2 X Car, 8 X CHar), 86.1 (C-1), 72.5 (C-2), 71.5 (C-4), 70.2 (C-3°"), 69.7, 69.4
(2C, C-3, C-3°), 67.9 (C-5), 53.2 (CH2azmg), 42.9 (C-2°), 38.8 (C-2""), 37.9 (CHaLev), 37.4-22.8
(16C, 12 x CH2, CHatev, C(CHa)atss), 21.3 (CHsstal), 18.2 (C(CHs3)artas), 17.5 (C-6), 14.3 (CHa),
142 (CHs), 45 (2C, 2 x CHares); HRMS (ESI-TOF) m/z [M + H]* caled for
Cs2HgoN3011SSi 982.5277;  found  982.5286; m/z [M + Na]* caled for

Cs2H79NaN3011SSi 1004.5097; found 1004.5111.

S88



para-Methylphenyl 2-0-ortho-(Azidomethyl)benzoyl-3-O-(R)-3-((R)-3-(hydroxy

decanoyl)oxy)decanoyl-4-O-levulinoyl-1-thio-a-L-rhamnopyranoside (38).

Tol Tol
LevO Q M LevO Q
H3C(H2C)6\‘/\[(O OAZMB 84% HsC(HzC)eWO OAZMB
H3C(HoC)g 0O O H3C(H20)6Y\”/O o
TBSO O 28 HO O 38

TFA (3 mL) was slowly added to a solution of compound 28 (307 mg, 0.313 mmol, 1.0 equiv) in
DCM (3.1 mL). The reaction mixture was stirred at rt for 10 min then quenched with saturated
aqueous NaHCOz3. The organic layer was dried over MgSQOg, filtered, and the solvents were
evaporated under reduced pressure. The residue was purified by silica gel flash chromatography
(Hex/EtOAcC 9:1 to 7:3) to give alcohol 38 (227 mg, 84%) as a colorless oil: Rt 0.51 (Hex/EtOAc
6:4); [a]*°p —28 (c 0.7, CHCl3); *H NMR (600 MHz, CDCl3) J (ppm) 8.06-8.05 (m, 1H, CHazwms),
7.61-7.58 (m, 1H, CHazms), 7.52-7.51 (m, 1H, CHazwig), 7.46-7.43 (m, 1H, CHazwms), 7.40-7.38
(m, 2H, 2 x CHstol), 7.14-7.13 (m, 2H, 2 x CHsra), 5.73 (dd, J2-3 = 3.3 Hz, J21 = 1.6 Hz, 1H, H-
2), 5.47 (d, J = 1.4 Hz, 1H, H-1), 5.41 (dd, J3.4 = 10.1 Hz, Js-> = 3.3 Hz, 1H, H-3), 5.27 (, J = 9.9
Hz, 1H, H-4), 5.22-5.18 (m, 1H, H-3""), 4.82 (d, J = 14.6 Hz, 1H, CHHazms), 4.77 (d, J = 14.6 Hz,
1H, CHHazmg), 4.46 (dq, Js4 = 9.9 Hz, Js.6 = 6.1 Hz, 1H, H-5), 3.99-3.95 (m, 1H, H-3), 2.77-2.75
(M, 2H, CHaLey), 2.64-2.52 (M, 4H, CHaLev, H-2a"’, H-2b>), 2.45 (dd, J2a-20° = 15.8 Hz, J2aw3° =
3.2 Hz, 1H, H-2a’), 2.39 (dd, J2p-2. = 15.8 Hz, J2p-3- = 8.9 Hz, 1H, H-2b"), 2.33 (s, 3H, CHasTa),
2.18 (s, 3H, CHaev), 1.60-1.21 (M, 27H, H-6, 12 x CHy), 0.88-0.85 (m, 6H, 2 x CH3); *C NMR
(150 MHz, CDCl3) § (ppm) 206.3 (COLey), 172.6, 172.1, 170.0 (3C, COORLey, C-1°, C-1°), 165.6
(COORAzms), 138.4 (Car), 137.7 (Car), 133.4-128.0 (10C, 2 X Car, 8 x CHar), 86.1 (C-1), 72.4 (C-
2), 71.5 (C-4), 70.6 (C-3""), 69.8 (C-3), 68.4 (C-3), 67.9 (C-5), 53.2 (CH2azms), 41.9 (C-2°), 38.8
(C-27), 37.8 (CHaLev), 36.8-22.7 (14C, 12 x CH2, CHaLev, CHsLev), 21.3 (CHastal), 17.5 (C-6),
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14.23 (CHs), 14.20 (CHs): HRMS (ESI-TOF) m/z [M + NHa]" calcd for CasHgsN4O11S 885.4678;

found 885.4691; m/z [M + Na]* calcd for CasHessNaN3011S 890.4232; found 890.4252.
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Macrolides 394 and 39a.

(0] H5)sCH
Tol Lev )K/(i 2)6CH3
NIS, TMSOTf o)

HC(H,C (o} o)
LevO 29 DCE, 4 AMS | " (H2C)s
HSC(HZC)GY\”/O OAZMB o AgMBOO/,, (CH2)6CH3 LGVW
H3C(HZC)6Y\”/O o} 0 2 OAZMB
HO O 394 (39%)
38 H3C(HC)y O
398 (24%)

Alcohol 38 (209 mg, 0.241 mmol, 1.0 equiv) and NIS (87 mg, 0.39 mmol, 1.6 equiv) were dried
under high vacuum for 1 h. Activated 4 A MS (836 mg, 4 mgemg™" of alcohol 38) and anhydrous
DCE (24 mL) were added and the suspension was stirred under an Ar atmosphere for 1 h. The
mixture was cooled to —10 °C and TMSOTTf (17 uL, 96 pmol, 0.4 equiv) was added. The suspension
was stirred at —10 to 0 °C for 45 min, quenched with EtsN, and filtered over Celite. The solvents
were evaporated under reduced pressure and the residue was purified by silica gel flash
chromatography (Hex/EtOAc 9:1 to 7:3) to give macrolactone 398 (f-anomer, 43 mg, 24%) and
macrolactone 39« (a-anomer, 71 mg, 39%) as yellow oils.

Data for compound 398: R 0.60 (Hex/EtOAc 6:4); [a]*°0—38 (c 0.7, CHCIl3); *H NMR (600 MHz,
CDCl3) ¢ (ppm) 8.13-8.11 (m, 1H, CHazwmi), 7.59-7.56 (M, 1H, CHazmg), 7.50-7.47 (m, 2H, 2 x
CHazwg), 5.44 (brt, J =3.6 Hz, 1H, H-3), 5.31 (t, J = 3.7 Hz, 1H, H-2), 5.18-5.14 (m, 1H, H-3"),
5.08 (d, J=3.3 Hz, 1H, H-1), 5.05 (t, J = 3.2 Hz, 1H, H-4), 4.93 (d, J = 14.6 Hz, 1H, CHHAzmg),
4.77 (d, J = 14.6 Hz, 1H, CHHazwmg), 4.09-4.05 (m, 1H, H-5), 3.92-3.87 (m, 1H, H-3"), 2.87-2.61
(m, 5H, 2 x CHaLev, H-2a""), 2.48 (dd, J2425 = 12.0 Hz, J245 = 3.3 Hz, 1H, H-2a"), 2.41-2.34 (m,
2H, H-2b’, H-2b""), 2.21 (s, 3H, CHaLev), 1.90-1.86 (m, 1H, CHH), 1.62 (d, J = 7.3 Hz, 3H, H-6),
1.52-1.24 (m, 23H, 11 x CH,, CHH), 0.88 (t, J = 6.9 Hz, 6H, 2 x CH3); 3C NMR (150 MHz,
CDCl3) ¢ (ppm) 206.4 (COe), 171.7, 1715, 1705 (3C, C-1°, C-1’, COORLe), 166.0

(COORAzm), 138.0 (Cazwmg), 133.2-127.6 (5C, Cazms, 4 x CHazug), 95.4 (C-1, YJc1.+1 = 168 Hz),
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79.3 (C-3%), 73.1 (C-4), 714, 71.2 (2C, C-5, C-3"’), 67.9, 67.8 (2C, C-3, C-2), 53.3 (CH2azwmB),
41.4 (C-2%), 40.6 (C-2"), 38.1 (CHaLev), 36.0-22.8 (14C, CHaLev, CHaLev, 12 x CHy), 20.9 (C-6),
14.2 (2C, 2 x CH3); HRMS (ESI-TOF) m/z [M + NH4]* calcd for C3gHe1N4O11 761.4331; found
761.4339; m/z [M + Na]" calcd for C3gHs7NaN3O11 766.3885; found 766.3891.

Data for compound 39a: Rs 0.51 (Hex/EtOAc 6:4); [¢]*°o—8 (¢ 0.3, CHCI3); *H NMR (600 MHz,
CDCls) 6 (ppm) 8.12-8.10 (m, 1H, CHazwmg), 7.61-7.58 (m, 1H, CHazwms), 7.54-7.53 (m, 1H,
CHazwms), 7.47-7.44 (m, 1H, CHazwms), 5.64 (dd, J3-4 = 10.0 Hz, J3» = 3.6 Hz, 1H, H-3), 5.40 (dd,
Jo-3 = 3.7 Hz, Jo1 = 1.4 Hz, 1H, H-2), 5.22-5.17 (m, 2H, H-3"", H-4), 5.03 (br s, 1H, H-1), 4.87 (d,
J =14.7 Hz, 1H, CHHazwms), 4.84 (d, J = 14.7 Hz, 1H, CHHazmg), 4.29 (dq, Js.4 = 12.4 Hz, Js.6 =
6.2 Hz, 1H, H-5), 4.26-4.22 (m, 1H, H-3"), 2.76-2.74 (m, 2H, CHHLev, CHHLev), 2.65-2.60 (m, 2H,
H-2a’’, H-2a"), 2.58-2.56 (M, 2H, CHHLev, CHHLey), 2.45 (dd, J26 20" = 6.6 Hz, Jop-3 = 4.1 Hz,
1H, H-2b’’%*), 2.43 (dd, J2p2a' = 6.5 Hz, J2-3» = 4.1 Hz, 1H, H-2b’*), 2.17 (s, 3H, CHaLev), 1.65-
1.20 (m, 27H, 12 x CHz, H-6), 0.87-0.85 (m, 6H, 2 x CH3); 3C NMR (150 MHz, CDCls) § (ppm)
206.5 (COLev), 172.4, 171.2, 168.8 (3C, C-1°, C-1"", COOR\ev, 165.8 (COORAzmz), 137.6-128.5
(6C, 2 x Cazwms, 4 x CHazmg), 94.2 (C-1, Yc1-n1 = 170 Hz), 72.24, 72.15, 71.8 (3C, C-2, C-4, C-
3),70.7 (C-3), 66.5 (C-5), 53.2 (CH2azwms), 38.8, 38.4, 37.9 (3C, C-2°, C-2”’, CHaLey), 34.2-22.8
(14C, CHaLev, CHaLev, 12 x CHy), 17.3 (C-6), 14.2 (2C, 2 x CHs); HRMS (ESI-TOF) m/z [M + H]*
calcd for CasgHssN3O11 744.4066; found 744.4068;, m/z [M + NH4]* calcd for

CagHe1N4O11 761.4331; found 761.4338.
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Macrolide S18p.

Lev Lev
(0] (0]
I PPhs, THF I
@) A%)MBOO/,, (CHz)GCH3 then Hzo, 50% (0) 0] HOO/,, (CH2)60H3
.\\\O “\\O
H3C(HC)s O HaC(HC)s O
398 S18p

PPh3 (16 mg, 0.060 mmol, 1.2 equiv) was added to a solution of compound 394 (38 mg, 50 x#mol,
1.0 equiv) in anhydrous THF (1.5 mL). The mixture was stirred at 60 °C for 2 h under an Ar
atmosphere, after which H2O (0.2 mL) was added. The solution was stirred at 60 °C for 4 h and
co-evaporated with toluene. The residue was purified by silica gel flash chromatography
(Hex/EtOAC 9:1 to 75:25) to give the corresponding O-2 alcohol S188 (15 mg, 50%) as a colorless
0il. R 0.35 (Hex/EtOAC 6:4); [¢]Pb +61 (¢ 0.3, CHCl3); 'H NMR (600 MHz, CDCls) 6 (ppm) 5.54-
5.48 (m, 1H, H-3""), 5.18 (t, J = 3.9 Hz, 1H, H-3), 4.97 (t, J = 3.8 Hz, 1H, H-4), 4.89 (d, J = 2.5
Hz, 1H, H-1), 4.10-4.06 (m, 1H, H-3"), 3.99 (dt, J-on = 12.6 Hz, J2-1, -3 = 3.6 Hz, 1H, H-2), 3.93-
3.87 (m, 1H, H-5), 3.40 (d, J = 12.6 Hz, 1H, OH), 2.82-2.46 (m, 8H, 2 x CHaLey, H-2a’’, H-2b”’,
H-2a’, H-2b%), 2.18 (s, 3H, CHaLey), 1.80-1.52 (M, 4H, 2 x CHy), 1.40 (d, J = 7.0 Hz, 3H, H-6),
1.30-1.26 (M, 20H, 10 x CHy), 0.90-0.87 (m, 6H, 2 x CHa); 3C NMR (150 MHz, CDCls) & (ppm)
206.3 (COLey), 175.1, 171.6, 170.1 (3C, C-1°, C-1"", COORLey), 98.2 (C-1), 78.5 (C-3’), 73.4 (C-
4), 71.2 (C-3), 70.8 (C-3""), 70.1 (C-5), 66.9 (C-2), 41.3, 40.9 (2C, C-2’, C-2"), 38.0 (CH2Lev),
35.7-22.8 (14C, CHaLev, CHaLev, 12 x CHy), 20.5 (C-6), 14.2 (2C, 2 x CH3); HRMS (ESI-TOF) m/z
[M + NH4]" calcd for CsiHs6NO10 602.3899; found 602.3904; m/z [M + Na]* calcd for

Cs1Hs2NaO10 607.3453; found 607.3454.
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(1—3)-Macrolactonized Rhamnolipid 68.

Lev H
e} (0]
| H,NNH,.HOAC .
Lo Lo
H3C(H2C)g (0] H3C(H,C)g (0]
S184 65

To a solution of alcohol S18# (13 mg, 22 xmol, 1.0 equiv) in anhydrous THF/MeOH (10:1 v/v, 1.5
mL) was added a solution of hydrazine monohydrate (15 xL, 0.30 mmol, 14 equiv) and HOAc (37
uL) in anhydrous THF/MeOH (5:1 v/v, 0.3 mL). The solution was stirred at rt under an Ar
atmosphere for 30 min until a white precipitate was formed. The suspension was co-evaporated
with toluene and the residue was purified by silica gel flash chromatography (Hex/EtOAc 8:2) to
give macrolactone 68 (f-anomer, 8.3 mg, 79%) as a colorless oil: Rf 0.47 (Hex/EtOAc 6 :4); [a]*p
—47 (c 0.6, CHCI3); *H NMR (600 MHz, CDCls) 6 (ppm) 5.59-5.55 (m, 1H, H-3""), 4.80 (d, J =
0.9 Hz, 1H, H-1), 4.68 (dd, J3» = 5.6 Hz, J3.4 = 3.9 Hz, 1H, H-3), 4.10-4.04 (m, 3H, H-2, H-3’,
OH), 3.71-3.65 (M, 2H, H-4, H-5), 3.36 (d, J = 12.8 Hz, 1H, OH), 2.80 (dd, J24--25 = 18.3 Hz, J24"-
3»=11.3 Hz, 1H, H-2a’"), 2.66 (dd, 32524 = 18.3 Hz, J2p--3» = 1.4 Hz, 1H, H-2b""), 2.55 (dd, J2a-
2 =134 Hz, 32,3 = 3.8 Hz, 1H, H-2a"), 2.44 (dd, J2p-2a' = 13.4 Hz, J2p-3- = 11.4 Hz, 1H, H-2b’),
1.73-1.26 (m, 27H, 12 x CHy, H-6), 0.89-0.83 (m, 6H, 2 x CH3); 175.0, 171.8 (2C, C-1°, C-1"),
99.6 (C-1), 79.5, 79.2 (2C, C-3, C-3°), 74.9 (C-4), 69.3, 69.1 (2C, C-3"’, C-5), 66.9 (C-2), 40.9 (C-
2%), 39.6 (C-2""), 35.0-22.8 (12C, 12 x CHy), 19.9 (C-6), 14.2 (2C, 2 x CHs); HRMS (ESI-TOF)
m/z [M + NHa]" calcd for C2sHsoNOg 504.3531; found 504.3537; m/z [M + Na]" calcd for
C2sHaeNaOg 509.3085; found 509.3094. Analytical HPLC analysis was performed using method

B (45.4 min.).
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Macrolide S18a.

O H5)sCH (0] CH5)sCH
)J\/(i et PPhs, THF M *
H3C(H2C)s 0 then H‘ZO 50% H3C(H2C)e O 0
LevO@z \Re\’/w
O oazvB O oH
(@) (@]
39« S18a

PPhs (30 mg, 0.12 mmol, 1.2 equiv) was added to a solution of macrolactone 39« (71 mg, 95 zmol,
1.0 equiv) in anhydrous THF (2.9 mL). The mixture was stirred at 60 °C for 2 h under an Ar
atmosphere, after which H>O (0.4 mL) was added. The solution was stirred at 60 °C for 4 h and
co-evaporated with toluene. The residue was purified by silica gel flash chromatography
(Tol/EtOAC 95:5 to 85:15) to give O-2 alcohol S18a (28 mg, 50%) as a colorless oil: Rf 0.32
(Tol/EtOAC 8:2); [a]*°o —60 (c 0.9, CHCIs); *H NMR (600 MHz, CDCl3) 6 (ppm) 5.45 (dd, Ja4 =
9.9 Hz, Js2 = 3.6 Hz, 1H, H-3), 5.31-5.28 (m, 1H, H-3""), 5.08 (t, J = 10.0 Hz, 1H, H-4), 4.90 (s,
1H, H-1), 4.25-4.23 (m, 1H, H-3"), 4.10-4.05 (m, 2H, H-2, H-5), 2.75-2.70 (M, 3H, CHaLev, H-
2a’"), 2.60-2.54 (m, 3H, CHavev, H-2b""), 2.47-2.43 (m, 2H, H-2a>, H-2b"), 2.29 (d, J = 2.6 Hz, 1H,
OH), 2.17 (s, 3H, CHaLev), 1.65-1.21 (m, 27H, 12 x CHa, H-6), 0.89-0.86 (m, 6H, 2 x CH3); 13C
NMR (150 MHz, CDCl3) 6 (ppm) 206.5 (COLev), 172.3, 170.8, 169.0 (3C, C-1°, C-1"’, COORLey),
95.5 (C-1), 71.83, 71.75, 71.5 (3C, C-3, C-4, C-3""), 70.3 (C-3), 69.7 (C-5), 66.3 (C-2), 39.4, 38.8
(C-2’,C-27"), 37.9 (CHzLev), 34.4-22.8 (14C, CHaLev, CHaLev, 12 x CH2), 18.3 (C-6), 14.24 (CHj),
14.23 (CHz3); HRMS (ESI-TOF) m/z [M + NHa4]* calcd for Ca1HssNO1o 602.3899; found 602.3907;

m/z [M + Na]" calcd for C31Hs2,NaO19 607.3453; found 607.3459.
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(1—3)-Macrolactonized Rhamnolipid 6a.

M2)6CH3 MZMCH
H,NNH,.HOA
HaC(H2C)e- O o MeoH/THF, 63%  H3C(H2C)en .0 o
Levow \@—W
J O oH z O oH
S18a 6a

To a solution of alcohol S18a (25 mg, 42 umol, 1.0 equiv) in anhydrous THF/MeOH (10:1 v/v, 3
mL) was added a solution of hydrazine monohydrate (29 xL, 0.59 mmol, 14 equiv) and HOAc (72
uL) in anhydrous THF/MeOH (5:1 v/v, 0.6 mL). The solution was stirred at rt under an Ar
atmosphere for 30 min until a white precipitate was formed. The suspension was co-evaporated
with toluene and the residue was purified by preparative TLC (DCM/MeOH 94:6) to give
macrolactone 6e (a-anomer, 13 mg, 63%) as a colorless oil: Rf 0.45 (DCM/MeOH 95 :5); [a]*’b —
16 (c 0.8, CHCI3); *H NMR (600 MHz, CDCl3) 6 (ppm) 5.26 (dd, Jz.4 = 9.6 Hz, J3.2 = 3.4 Hz, 1H,
H-3), 5.17-5.12 (m, 1H, H-3""), 4.86 (s, 1H, H-1), 4.28-4.26 (m, 1H, H-3"), 3.92-3.87 (m, 2H, H-
2, H-5), 3.44 (t, J = 9.7 Hz, 1H, H-4), 2.74 (dd, J2,-2" = 16.0 Hz, J2 -3 = 2.6 Hz, 1H, H-2a""),
2.66 (dd, 325724 = 16.0 Hz, J2»--3- = 10.7 Hz, 1H, H-2b"), 2.46 (dd, J2a20° = 15.8 Hz, J2a-3 = 2.3
Hz, 1H, H-2a%), 2.40 (dd, J2p-20° = 15.9 Hz, J2-3- = 10.1 Hz, 1H, H-2b"), 1.72-1.46 (m, 4H, 2 x
CHa), 1.33 (d, J = 6.2 Hz, 3H, H-6), 1.28-1.26 (m, 20H, 10 x CHy), 0.88 (t, J = 6.8 Hz, 6H, 2 x
CHs); 3C NMR (150 MHz, CDCls) 6 (ppm) 171.4, 170.5 (2C, C-1°, C-1°"), 96.7 (C-1), 74.7 (C-
3), 73.0 (C-37), 72.6 (C-4), 71.3 (C-37), 70.7, 68.4 (2C, C-2, C-5), 39.3 (C-2°), 39.1 (C-2""), 34.2-
22.8 (12C, 12 x CHy), 17.2 (C-6), 14.2 (2C, 2 x CH3); HRMS (ESI-TOF) m/z [M + H]* calcd for
C26H470g 487.3265; found 487.3976. Analytical HPLC analysis was performed using method B

(32.8 min.).
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4. Experimental Procedures for Biological Evaluation and Surfactant Properties.

Antimicrobial Activity and Synergy Testing. Minimum inhibitory concentration (MIC)
determinations and synergy testing were performed for Pseudomonas aeruginosa PA14 (ED14),
Pseudomonas aeruginosa LESB58 (ED639), Staphylococcus aureus MRSA (ED711),
Staphylococcus aureus Newman (ED94), Escherichia coli DH5a (ED78), Bacillus subtilis PY79
(ED66), Candida albicans ATCC 10231 (ED3866), and Candida albicans LSPQ 0199 (ED3867)
by the checkerboard method in 96 well plates with Mueller-Hinton broth. Kanamycin and
tetracyclin (antibiotics used as controls) were tested at concentrations ranging from 3.125 to 37.5
ugemL~!, and ananatoside A (1), ananatoside B (2), and RhaCioCio (3) were tested at
concentrations ranging from 1.5625 to 37.5 ugemL!. The biosurfactants were serially diluted along
the ordinate, while the antibiotics were diluted along the abscissa. Overnight cultures of each
microorganism were diluted by 1000-fold in Mueller-Hinton broth, and added to each well with
the corresponding combination of compounds. The plates were incubated aerobically overnight at
30 °C and 200 rpm. Control wells were included with each run. Fractional inhibitory concentrations
(XFICs) were calculated as follows: ZFIC = FIC A + FIC B, where FIC A is the MIC of compound
A in the combination/MIC of compound A alone, and FIC B is the MIC of compound B in the
combination/MIC of compound B alone. The combination is considered synergistic when the ZFIC

is <0.5, indifferent when the XFIC is »0.5 to <2, and antagonistic when the ZFIC is >2 8

Cell Culture. Human lung carcinoma (A549), human colorectal adenocarcinoma (DLD-1), and
human normal skin fibroblasts (WS1) cell lines were obtained from the American Type Culture

Collection (ATCC). All cell lines were cultured in minimum essential medium containing Earle’s
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salts and L-glutamine (Mediatech Cellgro, VA), to which were added 10% foetal bovine serum
(Hyclone), vitamins (1x), penicillin (100 IUsmL™), streptomycin (100 zgemL™!), essential amino
acids (1x), and sodium pyruvate (1x) (Mediatech Cellgro, VA). Cells were kept at 37 °C in a

humidified environment containing 5% CO..

Cytotoxicity Assay. Exponentially growing A549, DLD-1 or WSL1 cells were plated in 96-well
microplates (Costar, Corning Inc.) at a density of 5 x 102 cells per well in 100 zL of culture medium
and were allowed to adhere for 16 h prior treatment. Increasing concentrations of each compound
in biotech DMSO (Sigma-Aldrich) were then added (100 L per well) and the cells were incubated
for 48 h. The final concentration of DMSO in the culture medium was maintained at 0.5% (v/v) to
avoid solvent toxicity. Cytotoxicity was assessed using resazurin® on an automated 96-well
Fluoroskan Ascent F1™ plate reader (Labsystems) using excitation and emission wavelengths of
530 and 590 nm, respectively. Fluorescence was proportional to the cellular metabolic activity in
each well. Survival percentage was defined as the fluorescence in experimental wells as compared
to that in control wells after subtraction of blank values. Each experiment was carried out three

times in triplicate. ICso results were expressed as means * standard deviation.

Hemolytic Activity. The hemolytic activity of the synthetic surfactants was evaluated as
previously described with small modifications.'® Defibrinated sheep blood (Oxoid) was centrifuged
at 1000 x g for 5 min. The pellet containing erythrocytes was washed once and suspended in 1X
PBS to obtain a 1% erythrocytes suspension. All samples were suspended in DMSO/PBS (5:1 v/v)
and serially diluted in a 96-well plate to obtain a range of concentrations from 1 mM to 7.8 puM.

The erythrocytes suspension (160 pL) was added to 40 pL of samples to obtain final concentrations
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ranging between 200 uM and 1.56 puM. Triton X-100 was used as a positive hemolysis control.
The plate was then incubated at 37 °C with agitation at 150 rpm for 1 h and centrifuged at 1500 x
g for 5 min. The supernatant was transferred in an empty plate and absorbance was measured at
540 nm using a Cytation3 microplate reader (Biotek). HCso was calculated in comparison with the

positive control. The experiment was performed in triplicate and repeated three times.

Plant Material and Growth Conditions. Tomato plants (Solanum lycopersicum L var. Ailsa
craig, Scotland) were grown on soil in growth chamber with white fluorescent light [200 zumole(m™2
s ], under 16 h/8 h light/dark regime, 60% relative humidity, and a temperature of 24/20 °C during
four weeks prior treatment. Arabidopsis thaliana plants (ecotype Col-0) were grown on soil in
growth chambers with white fluorescent light (150 zmol m™2 s™!), under 12 h/12 h light/dark

regime, 60% relative humidity, and a temperature of 20/20 °C during six weeks prior treatment.

Reactive Oxygen Species (ROS) Production. ROS assays were performed on four-week old
tomato plants or six-week old Arabidopsis plants. Briefly, tomato leaf disks of 6 mm diameter or
Arabidopsis petiole sections of 5 mm long were cut and placed in a 96-well plate (Optiplate TM-
96 white, PerkinElmer) containing 150 pL of distilled H2O and then incubated at rt for 24 h to
reduce the wounding response.!! The elicitation solution containing 0.2 pgemL™! luminol (A4685-
5 g, Sigma), 20 uM horseradish peroxidase (P6782, Sigma) and the tested glycolipids (1, 2, 3, 4,
5a, 58, 6a or 6f) at 100 uM was prepared. Methanol (0.5%) was used as negative control. Prior
elicitation, the incubating distilled H>O was carefully removed from each well, avoiding any tissue
damage or desiccation. Then, the elicitation solution (150 L) was quickly added to each well

containing a leaf disk or a petiole. Luminescence (relative light units, RLU) was measured every 4
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min during 720 min with a luminometer (Tecan SPARK 10M). Data are mean + SEM (n = 6) and

experiments were realized three times.

Surface Tension of Biosurfactants. The surface tensions of ananatoside A (1), ananatoside B (2),
and RhaC10C1o (3) were measured in 20 mL aliquots by the du Notiy ring method using a Fisher
tensiometer model 20 (Fisher Scientific, Pittsburgh, PA). The instrument was calibrated against
water and measurements were performed in triplicate at rt. The critical micelle concentration
(CMC) was determined from a plot of surface tension against each concentration, where the CMC
value corresponds to the intersection between the regression straight line of the linearly dependent

region and the straight line passing through the plateau.?

Emulsification Analysis. The emulsification activity of culture extracts was tested against
kerosene, n-hexadecane, and cyclohexane. Aliquots (5 mg) of ananatoside A (1), ananatoside B
(2), and RhaC10Cio (3) were mixed with 5 mL of each solvent and vortexed at high speed for 2
min. After 24 h, the height of the stable emulsion layer was measured. The emulsification activity
(E24) is calculated as the ratio of the height of the emulsion layer and the total height of liquid after

24 h 13

Particles Size Analysis. Size measurements were performed in triplicate for ananatoside A (1),
ananatoside B (2), and RhaC10C1o (3) in pure water using dynamic light scattering (DLS) on a
Malvern Zetasizer Nano-ZS (Malvern Instruments, Malvern, UK). Samples were irradiated with
red light (HeNe laser, wavelength 4 = 632.8 nm) and the intensity fluctuations of the scattered light
(using an angle of 173°) analysed to obtain an autocorrelation function. The Z-Ave value was

reported as the mean diameter of nanoparticles where the cumulant method was adopted for data
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analysis, data was acquired in automatic mode, the software incorporated a data quality report that

indicated good quality for all data obtained.*
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5. Molecular Modeling

Model compounds of macrolactonized rhamnolipids 4 to 6 were generated with ethyl groups
instead of heptyl side chains (40 to 42) because we supposed that they would only increase the
degree of liberty without improving the precision of the prediction for the chemical shifts. Both
anomers were built in Avogadro'® and files were exported in MDL mol file.® The RDKit
ETKDGV2 algorithm®”- 8 was invoked in python to generate 1 000 conformers which were pruned
with a RMSD threshold of 0.25 A. The conformers were minimized using the MMFF94s force
field and filtered with an energy windows of 80 kJsmol™! followed by a RMSD threshold of 0.25 A.
Following this step, the conformers of each isomer were aligned and inspected visually to ensure
that the conformational space was thoroughly covered (Fig. S5). The conformers were further
optimized at the mPW1PW91/6-31G(d,p) level of theory®® using Gaussian 16 (rev. C.01)?° after
which a last filtration was accomplished using a 10 kJsmol™! window. All the DFT calculations
were performed with the polarizable continuum model using the integral equation formalism
variant (IEFPCM) to consider the solvent effect (chloroform) and an ultrafine grid for the integrals.

The number of conformers retained after each step is presented in Table S2.

The retained geometries were optimized at two additional levels of theory, mPW1PW91/6-
311+G(d,p) and B97-2/cc-pVTZ,2L 22 after which the vibrational frequencies and thermochemical
parameters were computed at each corresponding level of theory. NMR shielding tensors were
computed using the gauge-independent atomic orbital (GIAO) method?® and averaged using a
Boltzmann-weighting function based on the thermal free energies at 25 °C of each conformer.?*
Shielding tensors for acetone and TMS were calculated at the same levels of theory and then used

to compute NMR chemical shifts based on a multi-standard approach.?> 26 A regression analysis
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between experimental and referenced values was also performed to reduce systematic errors,?* but

it led to the same conclusion.

The experimental and calculated chemical shifts were compared following two schemes, a classical
one in which each experimental NMR dataset was separately compared against both in silico
anomers, and the combination scheme as developed by Lauro,?” in which one pair of isolated
anomers (ex. 5a/5f) was compared against their in silico analogs (e.g., 41a/41p or 414/41a). The
comparison criterium was the maximum absolute error (MAE) in both schemes, and the H and

13C chemical shifts were treated separately.

The conformers were categorized in conventional cyclohexane conformations assessed based on
the six torsional angles of the sugar ring.?® The relative abundances of these conformations were
evaluated for each model compounds at each level of theory. 3D representations of the most
abundant conformer in each category were rendered with PyMol, while the pie charts were crafted

using the ggplot2 module in R.

Raw DFT calculation results for model compounds 40-42 are available on the preprint server

ChemRxiv following this link: https://chemrxiv.org/ndownloader/files/26536706.
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6. NMR Spectra for New Compounds
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Figure S9 | *H NMR spectrum (CDCls, 600 MHz) of (R)-benzyl 3-hydroxydecanoate (14).
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Figure S10 | COSY NMR spectrum (CDCls, 600 MHz) of (R)-benzyl 3-hydroxydecanoate (14).
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Figure S11 | £3C NMR spectrum (CDCls, 150 MHz) of (R)-benzyl 3-hydroxydecanoate (14).
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Figure S12 | HSQC NMR spectrum (CDCls, 600 MHz) of (R)-benzyl 3-hydroxydecanoate (14).
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Figure S13 | *H NMR spectrum (CDCls, 600 MHz) of (R)-benzyl 3-(((R)-((tert-butyldimethylsilyl)oxy)decanoyl)oxy)decanoate (16).
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Figure S14 | COSY NMR spectrum (CDCls, 600 MHz) of (R)-benzyl 3-(((R)-((tert-butyldimethylsilyl)oxy)decanoyl)oxy)decanoate

(16).

I A “l J J [

| MC145 DCI3 ' -0

TBSO O ‘
1 r1
= OO0 o ' ' 30‘

AN ‘ g
; H3C(H2C)6 OBn ‘ ' “.

- 1 ‘ 4 4 n
£
[al
=Y
Lg 57
! N (1] ® *

-6

-7

— '

95 90 85 80 75 70 65 60 55 50 45 40 35 3.0 25 20 15 1.0 05 00
f2 (ppm)

S110



Figure S15 | 13C NMR spectrum (CDCls, 150 MHz) of (R)-benzyl 3-(((R)-((tert-butyldimethylsilyl)oxy)decanoyl)oxy)decanoate (16).
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Figure S16 | HSQC NMR spectrum (CDCls, 600 MHz) of (R)-benzyl 3-(((R)-((tert-butyldimethylsilyl)oxy)decanoyl)oxy)decanoate

(16).
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Figure S17 | *H NMR spectrum (CDCls, 600 MHz) of (R)-3-(((R)-3-((tert-butyldimethylsilyl)oxy)decanoyl)oxy)decanoic acid (10).
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Figure S18 | COSY NMR spectrum (CDCls, 600 MHz) of (R)-3-(((R)-3-((tert-butyldimethylsilyl)oxy)decanoyl)oxy)decanoic acid

(10).
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Figure S19 | 13C NMR spectrum (CDCls, 600 MHz) of (R)-3-(((R)-3-((tert-butyldimethylsilyl)oxy)decanoyl)oxy)decanoic acid (10).
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Figure S20 | HSQC NMR spectrum (CDCls, 600 MHz) of (R)-3-(((R)-3-((tert-butyldimethylsilyl)oxy)decanoyl)oxy)decanoic acid

(10).
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Figure S21 | *H NMR spectrum (CDCls, 600 MHz) of (R)-benzyl 3-(((R)-3-hydroxydecanoyl)oxy)decanoate (12).
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Figure S22 | COSY NMR spectrum (CDCls, 600 MHz) of (R)-benzyl 3-(((R)-3-hydroxydecanoyl)oxy)decanoate (12).

|
|

i

il

Bl | S Y

MC150 (D CI3

HO O

H3C(H2C)6MO o)

H3C(H2C)6MOBH

A

oo U

, o

' N

" " "
. .

-

T T T T
95 90 85 80 7Z5 70 65

60 55 50 45
f2 (ppm)

T T T T
40 35 30 25 20 15 1.0 0S5

0.0

f1 (ppm)

S118



Figure S23 | 3C NMR spectrum (CDCls, 150 MHz) of (R)-benzyl 3-(((R)-3-hydroxydecanoyl)oxy)decanoate (12).
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Figure S24 | HSQC NMR spectrum (CDCls, 600 MHz) of (R)-benzyl 3-(((R)-3-hydroxydecanoyl)oxy)decanoate (12).
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Figure S25 | *H NMR spectrum (CDCls, 600 MHz) of para-methylphenyl 3,4-di-O-benzyl-6-O-tert-butyldimethylsilyl-1-thio-A-D-

glucopyranoside (S10).
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Figure S26 | COSY NMR spectrum (CDCls, 600 MHz) of para-methylphenyl 3,4-di-O-benzyl-6-O-tert-butyldimethylsilyl-1-thio-5-D-

glucopyranoside (S10).
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Figure S27 | 13C NMR spectrum (CDCls, 600 MHz) of para-methylphenyl 3,4-di-O-benzyl-6-O-tert-butyldimethylsilyl-1-thio-s-D-

glucopyranoside (S10).
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Figure S28 | HSQC NMR spectrum (CDCls, 600 MHz) of para-methylphenyl 3,4-di-O-benzyl-6-O-tert-butyldimethylsilyl-1-thio-4-D-

glucopyranoside (S10).
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Figure S29 | *H NMR spectrum (CDCls, 600 MHz) of para-methylphenyl 3,4-di-O-benzyl-6-O-tert-butyldimethylsilyl-2-O-

levulinoyl-1-thio-f-D-glucopyranoside (11).
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Figure S30 | COSY NMR spectrum (CDCls, 600 MHz) of para-methylphenyl 3,4-di-O-benzyl-6-O-tert-butyldimethylsilyl-2-O-

levulinoyl-1-thio-f-D-glucopyranoside (11).
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Figure S31 | 13C NMR spectrum (CDCls, 600 MHz) of para-methylphenyl 3,4-di-O-benzyl-6-O-tert-butyldimethylsilyl-2-O-

levulinoyl-1-thio-f-D-glucopyranoside (11).

MG457 CDCI3

45
-4.97
5.23

O o wo— o
NNNNNN

0 0 MmC oo P
MMM, NNt NN
i G- o B da S R B @ @

—206
— 17148
75.18
\72.36
—62.20
—38.04

=%
%
©

W o L B

' T T X T T T T T T T T T T T T
10 200 190 180 170 160 150 140 130 120 110 : %00 ) 90 80 70 60 50 40 30 20 10 0 -1
1 (ppm

S127



Figure S32 | HSQC NMR spectrum (CDCls, 600 MHz) of para-methylphenyl 3,4-di-O-benzyl-6-O-tert-butyldimethylsilyl-2-O-

levulinoyl-1-thio-f-D-glucopyranoside (11).
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Figure S33 | 'H NMR spectrum (CDCIs, 600 MHz) of benzyl (R)-3-O-[(R)-(3’-O-decyl)-3,4-di-O-benzyl-6-O-tert-butyldimethylsilyl-

2-O-levulinoyl-g-D-glucopyranosyl]decanoate (8).
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Figure S34 | COSY NMR spectrum (CDCl3, 600 MHz) of benzyl (R)-3-O-[(R)-(3’-O-decyl)-3,4-di-O-benzyl-6-O-tert-

butyldimethylsilyl-2-O-levulinoyl--D-glucopyranosyl]decanoate (8).
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Figure S35 | 3C NMR spectrum (CDCls, 600 MHz) of benzyl (R)-3-O-[(R)-(3’-O-decyl)-3,4-di-O-benzyl-6-O-tert-butyldimethylsilyl-

2-O-levulinoyl-g-D-glucopyranosyl]decanoate (8).
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Figure S36 | HSQC NMR spectrum (CDCls, 600 MHz) of benzyl (R)-3-O-[(R)-(3’-O-decyl)-3,4-di-O-benzyl-6-O-tert-

butyldimethylsilyl-2-O-levulinoyl--D-glucopyranosyl]decanoate (8).
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Figure S37 | *H NMR spectrum (CDCls, 600 MHz) of benzyl (R)-3-O-[(R)-(3’-O-decyl)-3,4-di-O-benzyl-2-O-levulinoyl-p-D-

glucopyranosyl]decanoate (18).
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Figure S38 | COSY NMR spectrum (CDCls, 600 MHz) of benzyl (R)-3-O-[(R)-(3’-O-decyl)-3,4-di-O-benzyl-2-O-levulinoyl-$-D-

glucopyranosyl]decanoate (18).
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Figure S39 | 13C NMR spectrum (CDCls, 600 MHz) of benzyl (R)-3-O-[(R)-(3’-O-decyl)-3,4-di-O-benzyl-2-O-levulinoyl-4-b-

glucopyranosyl]decanoate (18).

MCZ98 CDCI3 nee ReB3308s2358 = seenkozegasn ssszssspensaan
| G/ V7 Sttt 1 B & P
Oy _OBn
OH 0.0
BnO 0 (CH2)6CH3
OLev
(CH3)6CH3
. |
| :|‘
| | I [ L
_—— | oL . - NININE IR \
T T T T T T T T T T T T T T T T T T T T T T T
10 200 190 180 170 160 150 140 130 120 110 f(wo) 90 80 70 60 50 40 30 20 10 ]
1 (ppm

S135



Figure S40 | HSQC NMR spectrum (CDCls, 600 MHz) of benzyl (R)-3-O-[(R)-(3’-O-decyl)-3,4-di-O-benzyl-2-O-levulinoyl-$-D-

glucopyranosyl]decanoate (18).
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Figure S41 | *H NMR spectrum (CDCls, 600 MHz) of benzyl (R)-3-O-[(R)-(3’-O-decyl)-3,4-di-O-benzyl-p-D-

glucopyranosyl]decanoate (19).
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Figure S42 | COSY NMR spectrum (CDCls, 600 MHz) of benzyl (R)-3-O-[(R)-(3°-O-decyl)-3,4-di-O-benzyl-5-D-

glucopyranosyl]decanoate (19).
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Figure S43 | 3C NMR spectrum (CDCls, 600 MHz) of benzyl (R)-3-O-[(R)-(3’-O-decyl)-3,4-di-O-benzyl-p-D-

glucopyranosyl]decanoate (19).
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Figure S44 | HSQC NMR spectrum (CDCls, 600 MHz) of benzyl (R)-3-O-[(R)-(3°-O-decyl)-3,4-di-O-benzyl-4-D-

glucopyranosyl]decanoate (19).
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Figure S45 | 'H NMR spectrum (pyr-ds, 600 MHz) of synthetic ananatoside B (2).
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Figure S46 | COSY NMR spectrum (pyr-ds, 600 MHz) of synthetic ananatoside B (2).
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Figure S47 | 3C NMR spectrum (pyr-ds, 600 MHz) of synthetic ananatoside B (2).
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Figure S48 | HSQC NMR spectrum (pyr-ds, 600 MHz) of synthetic ananatoside B (2).
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Figure S49 | HMBC NMR spectrum (pyr-ds, 600 MHz) of synthetic ananatoside B (2).
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Figure S50 | *H NMR spectrum (pyr-ds, 600 MHz) of natural ananatoside B (2).
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Figure S51 | 'H NMR spectrum (CDCls, 600 MHz) of para-methylphenyl 2-O-ortho-(azidomethyl)benzoyl-3,4-di-O-benzyl-6-O-tert-

butyldimethylsilyl-1-thio-S-D-glucopyranoside (S11).
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Figure S52 | COSY NMR spectrum (CDCls, 600 MHz) of para-methylphenyl 2-O-ortho-(azidomethyl)benzoyl-3,4-di-O-benzyl-6-O-

tert-butyldimethylsilyl-1-thio-f-D-glucopyranoside (S11).
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Figure S53 | 3C NMR spectrum (CDCls, 600 MHz) of para-methylphenyl 2-O-ortho-(azidomethyl)benzoyl-3,4-di-O-benzyl-6-O-tert-

butyldimethylsilyl-1-thio-S-D-glucopyranoside (S11).
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Figure S54 | HSQC NMR spectrum (CDCl3, 600 MHz) of para-methylphenyl 2-O-ortho-(azidomethyl)benzoyl-3,4-di-O-benzyl-6-O-

tert-butyldimethylsilyl-1-thio-f-D-glucopyranoside (S11).
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Figure S55 | *H NMR spectrum (CDCls, 600 MHz) of para-methylphenyl 2-O-ortho-(azidomethyl)benzoyl-3,4-di-O-benzyl-1-thio-4-

D-glucopyranoside (9).
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Figure S56 | COSY NMR spectrum (CDClIs, 600 MHz) of para-methylphenyl 2-O-ortho-(azidomethyl)benzoyl-3,4-di-O-benzyl-1-

thio-p-D-glucopyranoside (9).
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Figure S57 | 3C NMR spectrum (CDCls, 600 MHz) of para-methylphenyl 2-O-ortho-(azidomethyl)benzoyl-3,4-di-O-benzyl-1-thio-4-

D-glucopyranoside (9).
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Figure S58 | HSQC NMR spectrum (CDCl3, 600 MHz) of para-methylphenyl 2-O-ortho-(azidomethyl)benzoyl-3,4-di-O-benzyl-1-

thio-p-D-glucopyranoside (9).
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Figure S59 | *H NMR spectrum (CDCIs, 600 MHz) of para-methylphenyl 2-O-ortho-(azidomethyl)benzoyl-3,4-di-O-benzyl-6-O-(R)-

3-((R)-3-(((tert-butyldimethylsilyl)oxy)decanoyl)oxy)decanoyl-1-thio-f-D-glucopyranoside (7).
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Figure S60 | COSY NMR spectrum (CDCls, 600 MHz) of para-methylphenyl 2-O-ortho-(azidomethyl)benzoyl-3,4-di-O-benzyl-6-O-

(R)-3-((R)-3-(((tert-butyldimethylsilyl)oxy)decanoyl)oxy)decanoyl-1-thio-5-D-glucopyranoside (7).
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Figure S61 | 3C NMR spectrum (CDCls, 600 MHz) of para-methylphenyl 2-O-ortho-(azidomethyl)benzoyl-3,4-di-O-benzyl-6-O-(R)-

3-((R)-3-(((tert-butyldimethylsilyl)oxy)decanoyl)oxy)decanoyl-1-thio-f-D-glucopyranoside (7).
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Figure S62 | HSQC NMR spectrum (CDCls, 600 MHz) of para-methylphenyl 2-O-ortho-(azidomethyl)benzoyl-3,4-di-O-benzyl-6-O-

(R)-3-((R)-3-(((tert-butyldimethylsilyl)oxy)decanoyl)oxy)decanoyl-1-thio-5-D-glucopyranoside (7).
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Figure S63 | 'H NMR spectrum (CDCls, 600 MHz) of para-methylphenyl 2-O-ortho-(azidomethyl)benzoyl-3,4-di-O-benzyl-6-O-(R)-

3-((R)-3-(hydroxydecanoyl)oxy)decanoyl-1-thio-S-D-glucopyranoside (20).
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Figure S64 | COSY NMR spectrum (CDCls, 600 MHz) of para-methylphenyl 2-O-ortho-(azidomethyl)benzoyl-3,4-di-O-benzyl-6-O-

(R)-3-((R)-3-(hydroxydecanoyl)oxy)decanoyl-1-thio-f-D-glucopyranoside (20).
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Figure S65 | 3C NMR spectrum (CDCls, 600 MHz) of para-methylphenyl 2-O-ortho-(azidomethyl)benzoyl-3,4-di-O-benzyl-6-O-(R)-

3-((R)-3-(hydroxydecanoyl)oxy)decanoyl-1-thio-4-D-glucopyranoside (20).
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Figure S66 | HSQC NMR spectrum (CDCls, 600 MHz) of para-methylphenyl 2-O-ortho-(azidomethyl)benzoyl-3,4-di-O-benzyl-6-O-

(R)-3-((R)-3-(hydroxydecanoyl)oxy)decanoyl-1-thio-f-D-glucopyranoside (20).
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Figure S67 | *H NMR spectrum (CDCls, 600 MHz) of macrolide 21.
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Figure S68 | COSY NMR spectrum (CDCl3, 600 MHz) of macrolide 21.
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Figure S69 | 3C NMR spectrum (CDCls, 600 MHz) of macrolide 21.
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Figure S70 | HSQC NMR spectrum (CDCl3, 600 MHz) of macrolide 21.
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Figure S71 | *H NMR spectrum (CDCls, 600 MHz) of (R)-3-O-[(R)-(3’-O-decyl)-3,4-di-O-benzyl-2-O-levulinoyl-4-b-glucopyranosyl]

decanoic acid (22).
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Figure S72 | COSY NMR spectrum (CDCls, 600 MHz) of (R)-3-O-[(R)-(3’-O-decyl)-3,4-di-O-benzyl-2-O-levulinoyl-4-D-

glucopyranosyl] decanoic acid (22).

UJM

1l
N

MC235 (DCI3 O OH
"
I— :: Bno% CH2 6CH3 A &; '
¥ (CH,)6CHs
_______;aé 4 | "‘
J TH
:% ' a' ¢! " '
we— TR
- M
= " K
= 1

7.5 7.0 6.5 6.0 5.5 50 45 40 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0
f2 (ppm)

-2

-4

r7

fl (ppm)

5168



Figure S73 | 13C NMR spectrum (CDCls, 600 MHz) of (R)-3-O-[(R)-(3’-O-decyl)-3,4-di-O-benzyl-2-O-levulinoyl-p-D-

glucopyranosyl] decanoic acid (22).
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Figure S74 | HSQC NMR spectrum (CDClIs, 600 MHz) of (R)-3-O-[(R)-(3’-O-decyl)-3,4-di-O-benzyl-2-O-levulinoyl-$-D-

glucopyranosyl] decanoic acid (22).
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Figure S75 | *H NMR spectrum (CDCls, 600 MHz) of macrolide 23.
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Figure S76 | COSY NMR spectrum (CDCls, 600 MHz) of macrolide 23.
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Figure S77 | 3C NMR spectrum (CDCls, 600 MHz) of macrolide 23.
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Figure S78 | HSQC NMR spectrum (CDCl3, 600 MHz) of macrolide 23.
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Figure S79 | *H NMR spectrum (CDCls, 600 MHz) of macrolide S12.

98' 0
£8'04
£8' 0+
880

680

6804
ST
& L
821+
62 T
0€" T+
1€ 7
w14
b Ty
&' T+
E'1
b1
12'29
e
bE'C
LE'C
55°¢
&'T
5T
85" ("
E9'¢C
e
9'C
Q9T
12 €
ETE /
ETE
vm.m.\.
WE

—

L i

8y e
25 £
ES'E
bS €
SE
95°E
09°€-
19E
e
T’
w0
£0' b
bO'p
STh
s¢
se'p
Ev
EY
66 b
b b
b
15b
£5 b
6 b
18 b
b
68 b
56
6
156

55
bz £
52 ¢
5244

92 &4
e
&2 ¢
8z £
8z
62¢

o€ ¢
1€
184
e ]

e s
& 4

e

\(;/r |
(CH2)6CH3

R
174
: 213

660
66'0
QD¢
180

00’1
1T
on't
£0°71

00’1
[N

0T [

w'T

o

0’1
£0°T

=007

bl
T

w'T

1.0 0.5 0.0

15

85 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0
f1 (ppm)

9.0

9.5

S175



Figure S80 | COSY NMR spectrum (CDCl3, 600 MHz) of macrolide S12.
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Figure S81 | 3C NMR spectrum (CDCls, 600 MHz) of macrolide S12.
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Figure S82 | HSQC NMR spectrum (CDCl3, 600 MHz) of macrolide S12.
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Figure S83 | 'H NMR spectrum (pyr-ds, 600 MHz) of ananatoside A (1).
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Figure S84 | 'H NMR spectrum (CDCls, 600 MHz) of para-methylphenyl 4-O-levulinoyl-3-O-para-methoxybenzyl-1-thio-a-L-

rhamnopyranoside (S13).
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Figure S85 | COSY NMR spectrum (CDCls, 600 MHz) of para-methylphenyl 4-O-levulinoyl-3-O-para-methoxybenzyl-1-thio-a-L-

rhamnopyranoside (S13).
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Figure S86 | 13C NMR spectrum (CDCls, 600 MHz) of para-methylphenyl 4-O-levulinoyl-3-O-para-methoxybenzyl-1-thio-a-L-

rhamnopyranoside (S13).
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Figure S87 | HSQC NMR spectrum (CDCls, 600 MHz) of para-methylphenyl 4-O-levulinoyl-3-O-para-methoxybenzyl-1-thio-a-L-

rhamnopyranoside (S13).
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Figure S88 | 'H NMR spectrum (CDCls, 600 MHz) of para-methylphenyl 2-O-ortho-(azidomethyl)benzoyl-4-O-levulinoyl-3-O-para-

methoxybenzyl-1-thio-a-L-rhamnopyranoside (25).

STol

0
PMBO  oAzmB \H

LevO

|
|

(i
l‘ l' |I‘

‘,
|

—86'C

~S0'€
= 90E
50T
i
T
501

=10'E
=860

=507
860
el
00T
107

=p0

P07

=007

=50z

60'C
w\‘ﬁ:
Tz
w0
T
A

=001

0.5

9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0
f1 (ppm)

9.5

S184



Figure S89 | COSY NMR spectrum (CDCls, 600 MHz) of para-methylphenyl 2-O-ortho-(azidomethyl)benzoyl-4-O-levulinoyl-3-O-

para-methoxybenzyl-1-thio-a-L-rhamnopyranoside (25).
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Figure S90 | 13C NMR spectrum (CDCls, 600 MHz) of para-methylphenyl 2-O-ortho-(azidomethyl)benzoyl-4-O-levulinoyl-3-O-

para-methoxybenzyl-1-thio-a-L-rhamnopyranoside (25).
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Figure S91 | HSQC NMR spectrum (CDCls, 600 MHz) of para-methylphenyl 2-O-ortho-(azidomethyl)benzoyl-4-O-levulinoyl-3-O-

para-methoxybenzyl-1-thio-a-L-rhamnopyranoside (25).
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Figure S92 | *H NMR spectrum (CDCls, 600 MHz) of benzyl (R)-3-O-[(R)-(3’-O-decyl)-2-O-ortho-(azidomethyl)benzoyl-4-O-

levulinoyl-3-O-para-methoxybenzyl-a-L-rhamnopyranosyl]decanoate (24).

OBn

H3C(H,C)se

H3C(H,C)s

0
PMBO oazMmB

LevO

L

Il
)

= 99
- T
~erze

= 't

= [E'E

- E€T
T OE
a1z
s 34

8rr

01’
£T°C
Ery

wot)

00'1
960
£0°1
S0°1
w6'0
SLT
ar't
00’1

T o 8 B

L
!

or'e

Q0
s
a1t
10T
ar

PILTES

£0°1

1.0 0.5 0.0 -0.

1.5

9.0 8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0
f1 (ppm)

9.5

S188



Figure S93 | COSY NMR spectrum (CDCls, 600 MHz) of benzyl (R)-3-O-[(R)-(3’-O-decyl)-2-O-ortho-(azidomethyl)benzoyl-4-O-

levulinoyl-3-O-para-methoxybenzyl-a-L-rhamnopyranosyl]decanoate (24).
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Figure S94 | 3C NMR spectrum (CDCls, 600 MHz) of benzyl (R)-3-O-[(R)-(3’-O-decyl)-2-O-ortho-(azidomethyl)benzoyl-4-O-

levulinoyl-3-O-para-methoxybenzyl-a-L-rhamnopyranosyl]decanoate (24).
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Figure S95 | HSQC NMR spectrum (CDCls, 600 MHz) of benzyl (R)-3-O-[(R)-(3’-O-decyl)-2-O-ortho-(azidomethyl)benzoyl-4-O-

levulinoyl-3-O-para-methoxybenzyl-a-L-rhamnopyranosyl]decanoate (24).
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Figure S96 | *H NMR spectrum (CDCls, 600 MHz) of benzyl (R)-3-O-[(R)-(3’-O-decyl)-4-O-levulinoyl-3-O-para-methoxybenzyl-a-

L-rhamnopyranosyl]decanoate (S14).
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Figure S97 | COSY NMR spectrum (CDCls, 600 MHz) of benzyl (R)-3-O-[(R)-(3°-O-decyl)-4-O-levulinoyl-3-O-para-

methoxybenzyl-a-L-rhamnopyranosyl]decanoate (S14).
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Figure S98 | 13C NMR spectrum (CDCls, 600 MHz) of benzyl (R)-3-O-[(R)-(3’-O-decyl)-4-O-levulinoyl-3-O-para-methoxybenzyl-a-

L-rhamnopyranosyl]decanoate (S14).
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Figure S99| HSQC NMR spectrum (CDCl3, 600 MHz) of benzyl (R)-3-O-[(R)-(3’-O-decyl)-4-O-levulinoyl-3-O-para-methoxybenzyl-

a-L-rhamnopyranosyl]decanoate (S14).
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Figure S100 | *H NMR spectrum (CDCls, 600 MHz) of benzyl (R)-3-O-[(R)-(3’-O-decyl)-3-O-para-methoxybenzyl-a-L-

rhamnopyranosyl]decanoate (33).
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Figure S101 | COSY NMR spectrum (CDCls, 600 MHz) of benzyl (R)-3-O-[(R)-(3’-O-decyl)-3-O-para-methoxybenzyl-a-L-

rhamnopyranosyl]decanoate (33).
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Figure S102 | 13C NMR spectrum (CDCls, 600 MHz) of benzyl (R)-3-O-[(R)-(3’-O-decyl)-3-O-para-methoxybenzyl-o-L-

rhamnopyranosyl]decanoate (33).
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Figure S103 | HSQC NMR spectrum (CDCls, 600 MHz) of benzyl (R)-3-O-[(R)-(3’-O-decyl)-3-O-para-methoxybenzyl-a-L-

rhamnopyranosyl]decanoate (33).
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Figure S104 | *H NMR spectrum (CDCIl3/CD3s0D, 600 MHz) of (R)-3-O-[(R)-(3’-O-decyl)-a-L-rhamnopyranosyl]decanoic acid (3).
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Figure S105 | *H NMR spectrum (CDCls, 600 MHz) of para-methylphenyl 2-O-ortho-(azidomethyl)benzoyl-3,4-0-(2,3-

dimethoxybutan-2,3-diyl)-1-thio-a-L-rhamnopyranoside (S7).
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Figure S106 | COSY NMR spectrum (CDCls, 600 MHz) of para-methylphenyl 2-O-ortho-(azidomethyl)benzoyl-3,4-O-(2,3-

dimethoxybutan-2,3-diyl)-1-thio-a-L-rhamnopyranoside (S7).
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Figure S107 | 13C NMR spectrum (CDCls, 600 MHz) of para-methylphenyl 2-O-ortho-(azidomethyl)benzoyl-3,4-0-(2,3-

dimethoxybutan-2,3-diyl)-1-thio-a-L-rhamnopyranoside (S7).
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Figure S108 | HSQC NMR spectrum (CDCls, 600 MHz) of para-methylphenyl 2-O-ortho-(azidomethyl)benzoyl-3,4-O-(2,3-

dimethoxybutan-2,3-diyl)-1-thio-a-L-rhamnopyranoside (S7).
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Figure S109 | *H NMR spectrum (CDCls, 600 MHz) of benzyl (R)-3-O-[(R)-(3’-O-decyl)-2-O-ortho-(azidomethyl)benzoyl-[3,4-O-

(2,3-dimethoxybutan-2,3-diyl)]-a-L-rhamnopyranosyl]decanoate (S8).
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Figure S110 | COSY NMR spectrum (CDCl3, 600 MHz) of benzyl (R)-3-O-[(R)-(3’-O-decyl)-2-O-ortho-(azidomethyl)benzoyl-[3,4-

0O-(2,3-dimethoxybutan-2,3-diyl)]-a-L-rhamnopyranosyl]decanoate (S8).
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Figure S111 | 13C NMR spectrum (CDCls, 600 MHz) of benzyl (R)-3-O-[(R)-(3’-O-decyl)-2-O-ortho-(azidomethyl)benzoyl-[3,4-O-

(2,3-dimethoxybutan-2,3-diyl)]-a-L-rhamnopyranosyl]decanoate (S8).
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Figure S112 | HSQC NMR spectrum (CDCl3, 600 MHz) of benzyl (R)-3-O-[(R)-(3’-O-decyl)-2-O-ortho-(azidomethyl)benzoyl-[3,4-

0O-(2,3-dimethoxybutan-2,3-diyl)]-a-L-rhamnopyranosyl]decanoate (S8).
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Figure S113 | *H NMR spectrum (CDCls, 600 MHz) of benzyl (R)-3-O-[(R)-(3’-O-decyl)-a-L-rhamnopyranosyl]decanoate (S9).

pa o
58' 0+
98'0
&80
88'0

fEp

b1

9T

om.ﬁ\
i ef o

sl*
151

w N.J

(44
b Ty
&'T
19'¢

[4 % N%

€927
59 N.\.

EE'E
bEE
SE'E
9E'E

T4 Ex
€36\
mm‘m_/.
a1’

m_.vv

81
m—.v\

88'h
88 v/
s

(44 m/
€S
€2
bZ'S
¥ 5
ST
%S
95
&S
sl
8z s

ST L
'L
EE'L
EE'L
PE£

Jr

SE'L:
9E'&
€L
LE'L
LE L
8E'E

M1P61 CDCI3

T 681
= £6'0

- 30

oot
o 46T
o 0

= s

8.5 8.0 75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2:5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

9.0

9.5

S209



Figure S114 | COSY NMR spectrum (CDClIs, 600 MHz) of benzyl (R)-3-O-[(R)-(3’-O-decyl)-a-L-rhamnopyranosyl]decanoate (S9).
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Figure S115 | 13C NMR spectrum (CDCls, 600 MHz) of benzyl (R)-3-O-[(R)-(3’-O-decyl)-a-L-rhamnopyranosyl]decanoate (S9)
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Figure S116 | HSQC NMR spectrum (CDClIs, 600 MHz) of benzyl (R)-3-O-[(R)-(3’-O-decyl)-a-L-rhamnopyranosyl]decanoate (S9).
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Figure S117 | *H NMR spectrum (CDCls, 600 MHz) of para-methylphenyl 3-O-benzyl-4-O-levulinoyl-1-thio-a-L-rhamnopyranoside

(30).
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Figure S118 | COSY NMR spectrum (CDClIs, 600 MHz) of para-methylphenyl 3-O-benzyl-4-O-levulinoyl-1-thio-a-L-

rhamnopyranoside (30).
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Figure S119 | 13C NMR spectrum (CDCls, 600 MHz) of para-methylphenyl 3-O-benzyl-4-O-levulinoyl-1-thio-a-L-rhamnopyranoside

(30).
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Figure S120 | HSQC NMR spectrum (CDCl3, 600 MHz) of para-methylphenyl 3-O-benzyl-4-O-levulinoyl-1-thio-a-L-

rhamnopyranoside (30).
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Figure S121 | *H NMR spectrum (CDCls, 600 MHz) of para-methylphenyl 2-O-ortho-(azidomethyl)benzoyl-3-O-benzyl-4-O-

levulinoyl-1-thio-a-L-rhamnopyranoside (S15).
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Figure S122 | COSY NMR spectrum (CDCls, 600 MHz) of para-methylphenyl 2-O-ortho-(azidomethyl)benzoyl-3-O-benzyl-4-O-

levulinoyl-1-thio-a-L-rhamnopyranoside (S15).
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Figure S123 | 13C NMR spectrum (CDCls, 600 MHz) of para-methylphenyl 2-O-ortho-(azidomethyl)benzoyl-3-0-benzyl-4-O-

levulinoyl-1-thio-a-L-rhamnopyranoside (S15).
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Figure S124 | HSQC NMR spectrum (CDCls, 600 MHz) of para-methylphenyl 2-O-ortho-(azidomethyl)benzoyl-3-O-benzyl-4-O-

levulinoyl-1-thio-a-L-rhamnopyranoside (S15).
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Figure S125 | *H NMR spectrum (CDCIs, 600 MHz) of para-methylphenyl 2-O-ortho-(azidomethyl)benzoyl-3-O-benzyl-1-thio-o-L-

rhamnopyranoside (29).
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Figure S126 | COSY NMR spectrum (CDCl3, 600 MHz) of para-methylphenyl 2-O-ortho-(azidomethyl)benzoyl-3-O-benzyl-1-thio-a-

L-rhamnopyranoside (29).
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Figure S127 | 13C NMR spectrum (CDCls, 600 MHz) of para-methylphenyl 2-O-ortho-(azidomethyl)benzoyl-3-O-benzyl-1-thio-a-L-

rhamnopyranoside (29).
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Figure S128 | HSQC NMR spectrum (CDCl3, 600 MHz) of para-methylphenyl 2-O-ortho-(azidomethyl)benzoyl-3-O-benzyl-1-thio-a-

L-rhamnopyranoside (29).
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Figure S129 | *H NMR spectrum (CDCls, 600 MHz) of para-methylphenyl 2-O-ortho-(azidomethyl)benzoyl-3-O-benzyl-4-O-(R)-3-

(((R)-3-hydroxydecanoyl)oxy)decanoyl-1-thio-a-L-rhamnopyranoside (34).
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Figure S130 | COSY NMR spectrum (CDCl3, 600 MHz) of para-methylphenyl 2-O-ortho-(azidomethyl)benzoyl-3-O-benzyl-4-O-(R)-

3-(((R)-3-hydroxydecanoyl)oxy)decanoyl-1-thio-a-L-rhamnopyranoside (34).
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Figure S131 | 13C NMR spectrum (CDCls, 600 MHz) of para-methylphenyl 2-O-ortho-(azidomethyl)benzoyl-3-0-benzyl-4-O-(R)-3-

(((R)-3-hydroxydecanoyl)oxy)decanoyl-1-thio-a-L-rhamnopyranoside (34).
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Figure S132 | HSQC NMR spectrum (CDCl3, 600 MHz) of para-methylphenyl 2-O-ortho-(azidomethyl)benzoyl-3-O-benzyl-4-O-(R)-

3-(((R)-3-hydroxydecanoyl)oxy)decanoyl-1-thio-a-L-rhamnopyranoside (34).
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Figure S133 | 'H NMR spectrum (CDCIs, 600 MHz) of macrolide 35.
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Figure S134 | COSY NMR spectrum (CDCl3, 600 MHz) of macrolide 35.
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Figure S135 | 13C NMR spectrum (CDCls, 600 MHz) of macrolide 35.

abt
2o
98'0z
€422
srzz>
omeNuM
£6°57
V62
LL6T
b 0E4r
e

ba'1E
9’SE
DE"O
GE'TY

Er'es—

95'89
eﬁ_mgz
omANWw
1574

arzeg

-

spesd

EPe—

90'8Z1
mﬁ.mNﬂ)
mmmm_wv
9 8Z1-
08 621
8L TET \
e EeT
mmmm_§w

164674

09'591T—

08 04T—
6L LT

MC241 CDCI3

(CH2)sCH3

OAZMB

200 190 180 170 160 150 140 130 120 110 : %00 ) 90 80 70 60 50 40 30 20 10
1 (ppm

10

S231



Figure S136 | HSQC NMR spectrum (CDCl3, 600 MHz) of macrolide 35.
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Figure S137 | undecoupled HSQC NMR spectrum (CDCls, 600 MHz) of macrolide 35.
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Figure S138 | 'H NMR spectrum (CDCls, 600 MHz) of macrolide S16.
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Figure S139 | COSY NMR spectrum (CDCls, 600 MHz) of macrolide S16.
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Figure S140 | 13C NMR spectrum (CDCls, 600 MHz) of macrolide S16.
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Figure S141 | HSQC NMR spectrum (CDCl3, 600 MHz) of macrolide S16.
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Figure S142 | *H NMR spectrum (CDCIs, 600 MHz) of (1—4)-macrolactonized rhamnolipid 4.
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Figure S143 | COSY NMR spectrum (CDClIs, 600 MHz) of (1—4)-macrolactonized rhamnolipid 4.
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Figure S144 | 3C NMR spectrum (CDCls, 600 MHz) of (1—4)-macrolactonized rhamnolipid 4.
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Figure S145 | HSQC NMR spectrum (CDCl3, 600 MHz) of (1—4)-macrolactonized rhamnolipid 4.
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Figure S146 | 'H NMR spectrum (CDCls, 600 MHz) of para-methylphenyl 3-O-benzyl-2-O-(R)-3-(((R)-3-(tert-

butyldimethylsilyl)oxy)decanoyl)oxy)decanoyl-4-O-levulinoyl-1-thio-a-L-rhamnopyranoside (27).
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Figure S147 | COSY NMR spectrum (CDCl3, 600 MHz) of para-methylphenyl 3-O-benzyl-2-O-(R)-3-(((R)-3-(tert-

butyldimethylsilyl)oxy)decanoyl)oxy)decanoyl-4-O-levulinoyl-1-thio-a-L-rhamnopyranoside (27).
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Figure S148 | 3C NMR spectrum (CDCls, 600 MHz) of para-methylphenyl 3-O-benzyl-2-O-(R)-3-(((R)-3-(tert-

butyldimethylsilyl)oxy)decanoyl)oxy)decanoyl-4-O-levulinoyl-1-thio-a-L-rhamnopyranoside (27).
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Figure S149 | HSQC NMR spectrum (CDCl3, 600 MHz) of para-methylphenyl 3-O-benzyl-2-O-(R)-3-(((R)-3-(tert-

butyldimethylsilyl)oxy)decanoyl)oxy)decanoyl-4-O-levulinoyl-1-thio-a-L-rhamnopyranoside (27).
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Figure S150 | *H NMR spectrum (CDCls, 600 MHz) of para-methylphenyl 3-O-benzyl-2-O-(R)-3-(((R)-3-

(hydroxydecanoyl)oxy)decanoyl-4-O-levulinoyl-1-thio-a-L-rhamnopyranoside (36).
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Figure S151 | COSY NMR spectrum (CDCl3, 600 MHz) of para-methylphenyl 3-O-benzyl-2-O-(R)-3-(((R)-3-

(hydroxydecanoyl)oxy)decanoyl-4-O-levulinoyl-1-thio-a-L-rhamnopyranoside (36).
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Figure S152 | 13C NMR spectrum (CDCls, 600 MHz) of para-methylphenyl 3-O-benzyl-2-O-(R)-3-(((R)-3-

(hydroxydecanoyl)oxy)decanoyl-4-O-levulinoyl-1-thio-a-L-rhamnopyranoside (36).
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Figure S153 | HSQC NMR spectrum (CDCl3, 600 MHz) of para-methylphenyl 3-O-benzyl-2-O-(R)-3-(((R)-3-

(hydroxydecanoyl)oxy)decanoyl-4-O-levulinoyl-1-thio-a-L-rhamnopyranoside (36).
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Figure S154 | *H NMR spectrum (CDCI3, 600 MHz) of macrolide 37.
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Figure S155 | COSY NMR spectrum (CDCl3, 600 MHz) of macrolide 37.
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Figure S156 | 13C NMR spectrum (CDCls, 600 MHz) of macrolide 37.
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Figure S157 | HSQC NMR spectrum (CDClIs, 600 MHz) of macrolide 37.
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Figure S158 | undecoupled HSQC NMR spectrum (CDCl3, 600 MHz) of macrolide 37.
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Figure S159 | *H NMR spectrum (CDCls, 600 MHz) of macrolide S17p.
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Figure S160 | COSY NMR spectrum (CDCl3, 600 MHz) of macrolide S17p.
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Figure S161 | 13C NMR spectrum (CDCls, 600 MHz) of macrolide S178.
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Figure S162 | HSQC NMR spectrum (CDCl3, 600 MHz) of macrolide S17p.
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Figure S163 | undecoupled HSQC NMR spectrum (CDCls, 600 MHz) of macrolide S178.
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Figure S164 | *H NMR spectrum (CDCIs, 600 MHz) of (1—2)-macrolactonized rhamnolipid 58.
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Figure S165 | COSY NMR spectrum (CDCls, 600 MHz) of (1—2)-macrolactonized rhamnolipid 5f.
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Figure S166 | 3C NMR spectrum (CDCls, 600 MHz) of (1—2)-macrolactonized rhamnolipid 58.
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Figure S167 | HSQC NMR spectrum (CDCl3, 600 MHz) of (1—2)-macrolactonized rhamnolipid 58.
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Figure S168 | *H NMR spectrum (CDCIs, 600 MHz) of (1—2)-macrolactonized rhamnolipid 5e.
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Figure S169 | COSY NMR spectrum (CDCl3, 600 MHz) of (1—2)-macrolactonized rhamnolipid 5a.
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Figure S170 | $3C NMR spectrum (CDCls, 600 MHz) of (1—2)-macrolactonized rhamnolipid 5a.
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Figure S171 | HSQC NMR spectrum (CDCls, 600 MHz) of (1—2)-macrolactonized rhamnolipid 5a.
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Figure S172 | *H NMR spectrum (CDCls, 600 MHz) of para-methylphenyl 2-O-ortho-(azidomethyl)benzoyl-4-O-levulinoyl-1-thio-a-

L-rhamnopyranoside (31).

MIP40 CDCI3 2833 LHBRRBGEICOARATNILILS Z8I3RS TSSRRRTALN 55533 85
FEBH MR LML AN NEN SN SRR NG NANE BT TTY TYTTITIII QAN N o -
TN N LU YU P R s Y
STol |
O
LevO
|
HO oAzmB | [
| o
) ( ] |
[ \‘ f [ ] |
|| |;I‘ | H - 'l [ '|
i I 3 U ! i)
i
(M
|
|
|
. l»_ . LJ_ L_\JL L. AU~ A -
1! /"-)\dd\ l ’)‘ lli W ~ll I'4 'l ¥ f J 'lw Ilt l'( T W
2 2335 W S £ 38 & 3 S fA o mm -
T T T T T T T T T 1 T T T T T T T T T T
9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 50 45 40 35 3.0 25 2.0 1.5 1.0 05 0.0 0.5
f1 (ppm)

S268



Figure S173 | COSY NMR spectrum (CDCls, 600 MHz) of para-methylphenyl 2-O-ortho-(azidomethyl)benzoyl-4-O-levulinoyl-1-

thio-a-L-rhamnopyranoside (31).
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Figure S174 | 13C NMR spectrum (CDCls, 600 MHz) of para-methylphenyl 2-O-ortho-(azidomethyl)benzoyl-4-O-levulinoyl-1-thio-a-

L-rhamnopyranoside (31).
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Figure S175 | HSQC NMR spectrum (CDCls, 600 MHz) of para-methylphenyl 2-O-ortho-(azidomethyl)benzoyl-4-O-levulinoyl-1-

thio-a-L-rhamnopyranoside (31).
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Figure S176 | *H NMR spectrum (CDCls, 600 MHz) of para-methylphenyl 2-O-ortho-(azidomethyl)benzoyl-3-O-(R)-3-(((R)-3-((tert-

butyldimethylsilyl)oxy)decanoyl)oxy)decanoyl-4-O-levulinoyl-1-thio-a-L-rhamnopyranoside (28).
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Figure S177 | COSY NMR spectrum (CDCls, 600 MHz) of para-methylphenyl 2-O-ortho-(azidomethyl)benzoyl-3-O-(R)-3-(((R)-3-

((tert-butyldimethylsilyl)oxy)decanoyl)oxy)decanoyl-4-O-levulinoyl-1-thio-a-L-rhamnopyranoside (28).
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Figure S178 | 13C NMR spectrum (CDCls, 600 MHz) of para-methylphenyl 2-O-ortho-(azidomethyl)benzoyl-3-0-(R)-3-(((R)-3-((tert-

butyldimethylsilyl)oxy)decanoyl)oxy)decanoyl-4-O-levulinoyl-1-thio-a-L-rhamnopyranoside (28).
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Figure S179 | HSQC NMR spectrum (CDCl3, 600 MHz) of para-methylphenyl 2-O-ortho-(azidomethyl)benzoyl-3-O-(R)-3-(((R)-3-

((tert-butyldimethylsilyl)oxy)decanoyl)oxy)decanoyl-4-O-levulinoyl-1-thio-a-L-rhamnopyranoside (28).
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(R)-3-(((R)-3-

Figure S180 | *H NMR spectrum (CDCls, 600 MHz) of para-methylphenyl 2-O-ortho-(azidomethyl)benzoyl-3-O

(hydroxydecanoyl)oxy)decanoyl-4-O-levulinoyl-1-thio-a-L-rhamnopyranoside (38).
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Figure S181 | COSY NMR spectrum (CDCls, 600 MHz) of para-methylphenyl 2-O-ortho-(azidomethyl)benzoyl-3-O-(R)-3-(((R)-3-

(hydroxydecanoyl)oxy)decanoyl-4-O-levulinoyl-1-thio-a-L-rhamnopyranoside (38).
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Figure S182 | 13C NMR spectrum (CDCls, 600 MHz) of para-methylphenyl 2-O-ortho-(azidomethyl)benzoyl-3-O-(R)-3-(((R)-3-

(hydroxydecanoyl)oxy)decanoyl-4-O-levulinoyl-1-thio-a-L-rhamnopyranoside (38).
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Figure S183 | HSQC NMR spectrum (CDCl3, 600 MHz) of para-methylphenyl 2-O-ortho-(azidomethyl)benzoyl-3-O-(R)-3-(((R)-3-

(hydroxydecanoyl)oxy)decanoyl-4-O-levulinoyl-1-thio-a-L-rhamnopyranoside (38).
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Figure S184 | *H NMR spectrum (CDCls, 600 MHz) of macrolide 398.
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Figure S185| COSY NMR spectrum (CDCls, 600 MHz) of macrolide 398.
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Figure S186 | 3C NMR spectrum (CDCls, 600 MHz) of macrolide 398.
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Figure S187 | HSQC NMR spectrum (CDClIs, 600 MHz) of macrolide 394.
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Figure S188 | undecoupled HSQC NMR spectrum (CDCl3, 600 MHz) of macrolide 394.
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Figure S189 | *H NMR spectrum (CDCls, 600 MHz) of macrolide 39a.
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Figure S190 | COSY NMR spectrum (CDCl3, 600 MHz) of macrolide 39a.
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Figure S191 | 13C NMR spectrum (CDCls, 600 MHz) of macrolide 39a.
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Figure S192 | HSQC NMR spectrum (CDCl3, 600 MHz) of macrolide 39a.
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Figure S193 | undecoupled HSQC NMR spectrum (CDCls, 600 MHz) of macrolide 39a.
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Figure S194 | *H NMR spectrum (CDCIs, 600 MHz) of macrolide S184.
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Figure S195 | COSY NMR spectrum (CDCl3, 600 MHz) of macrolide S18p.
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Figure S196 | 3C NMR spectrum (CDCls, 600 MHz) of macrolide S184.
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Figure S197 | HSQC NMR spectrum (CDClIs, 600 MHz) of macrolide S18p.
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Figure S198 | *H NMR spectrum (CDCls, 600 MHz) of (1—3)-macrolactonized rhamnolipid 6.
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Figure S199 | COSY NMR spectrum (CDCls, 600 MHz) of (1—3)-macrolactonized rhamnolipid 6f.
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Figure S200 | 13C NMR spectrum (CDCls, 600 MHz) of (1—3)-macrolactonized rhamnolipid 6.
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Figure S201 | HSQC NMR spectrum (CDCl3, 600 MHz) of (1—3)-macrolactonized rhamnolipid 6p.
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Figure S202 | *H NMR spectrum (CDCl3, 600 MHz) of macrolide S18a.
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Figure S203 | COSY NMR spectrum (CDCls, 600 MHz) of macrolide S18a.
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Figure S204 | 13C NMR spectrum (CDCls, 600 MHz) of macrolide S18a.
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Figure S205 | HSQC NMR spectrum (CDCl3, 600 MHz) of macrolide S18a.
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Figure S206 | *H NMR spectrum (CDCls, 600 MHz) of (1—3)-macrolactonized rhamnolipid 6a.
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Figure S207 | COSY NMR spectrum (CDCl3, 600 MHz) of (1—3)-macrolactonized rhamnolipid 6¢.
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Figure S208 | $3C NMR spectrum (CDCls, 600 MHz) of (1—3)-macrolactonized rhamnolipid 6a.
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Figure S209 | HSQC NMR spectrum (CDCls, 600 MHz) of (1—3)-macrolactonized rhamnolipid 6a.
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7. HPLC Chromatograms of Synthetic and Natural Surfactants
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(A) Synthetic ananatoside B (2)

(B) Synthetic ananatoside A (1)

(C) Natural ananatoside B

(D) Natural ananatoside A
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Figure S210. HPLC-CAD chromatograms of (A) synthetic ananatoside B (2); (B) synthetic ananatoside A (1); (C) natural ananatoside

B (2); and (D) natural ananatoside A (1).
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Figure S211. HPLC-CAD chromatograms of synthetic compounds (A) 3; (B) 4; (C) 5a; (D) 5p; (E) 6a and (F) 6.
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