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Section A: General I nformation
'H and °C NMR spectra were recorded on a 400, 500 or 600 MHz spectrometer. Chemical shifts

were reported relative to internal tetramethylsilane (6 0.00 ppm) or CDCIl; (6 7.26 ppm) or
CD;0D (8 4.90 ppm) or benzene-ds (8 7.44 ppm) for 'H NMR and CDCl; (8 77.00/77.23 ppm)
or CD;0D (6 49.0 ppm) or benzene-ds (6 128 ppm) for 3C NMR. Infrared (IR) spectra were
obtained on a FT-IR spectrometer. Optical rotations were measured with a digital polarimeter in
the solvent specified. Flash column chromatography was performed on 60-200 or 230-400 mesh
silica gel. Analytical thin-layer chromatography was performed with precoated glass backed
plates and visualized by quenching of fluorescence and by charring after treatment with p-
anisaldehyde or potassium permanganate stain. Ry values were obtained by elution in the stated
solvent ratios. Acetonitrile, diethyl ether, tetrahydrofuran, methylene dichloride and
triethylamine were dried by passing through activated alumina column with argon gas pressure.
Commercial reagents were used without purification unless otherwise noted. Air- and/or
moisture-sensitive reactions were carried out under an atmosphere of argon/nitrogen using oven-

or flame-dried glassware and standard syringe/septa techniques.
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Section B: Experimental Procedures

1-Octyloxy-2,3-didehydro-5-methyl-oxo-pyran (15):

OCgH17
O

—

0]

To a solution of Boc-pyranone 14 (5.0 g, 21.91 mmol) and octan-1-ol (4.28 g, 32.9 mmol) in 30
mL of CH,Cl, at 0 °C was added 4 A molecular sieves (1.3 g) To this mixture was added
Pd,(dba);*CHCIl; (567 mg, 2.5 mol %) and PPh; (576 mg, 10 mol %) solution in CH,Cl,. The
reaction was stirred and warmed from 0 °C to rt. After 2 h the reaction was quenched by adding
30 mL saturated NaHCO3, followed by extraction with Et,O (3 x 300 mL). The organic layers
were combined, washed by 30 mL saturated brine solution, dried over Na,SO,4 and concentrated
under reduced pressure. The crude product was purified using silica gel flash chromatography
eluting with 3-5% EtOAc/hexane to give pyranone 15 (4.9 g, 20.39 mmol, 93%): R (30%
EtOAc/hexane) = 0.65; [o]*’p = + 33.8 (¢=0.39, CH,Cl,); IR (thin film, cm™) 2928, 2857, 1733,
1702, 1467, 1375, 1158, 1086, 1041, 749; 'H NMR (400 MHz, CDCl3) & 6.80 (dd, J=10.4, 3.6
Hz, 1H), 6.01 (d, J=10.0 Hz, 1H), 5.11 (d, J=2.8 Hz, 1H), 4.52 (q, J= 6.4 Hz, 1H), 3.80 (ddd,
J=9.6,7.2, 6.8 Hz, 1H), 3.54 (ddd, J=9.6, 7.2, 6.8 Hz, 1H), 1.57 (m, 2H) 1.33 (d, J= 6.4 Hz,
3H), 1.26 (m, 10H), 0.87 (dd, J= 6.0, 6.0 Hz, 3H); °C NMR (100 MHz, CDCl3) § 197.3, 143.8,
127.4, 93.2, 70.4, 69.7, 32.0, 29.8, 29.5, 29.4, 26.3, 22.8, 15.4, 14.3; HRMS (ESI) calcd for
[C14H2405+ H]™: 241.1745, Found: 241.1732.

1-Octyloxy-2,3-didehydro-a-L-rhamnopyranoside (16):
OCgH47

HO Q2

To a solution of enone 15 (4.9 g, 20.40 mmol) in CH,CIl, (20 mL) at —78 °C was added
CeCl3/MeOH solution (0.4 M in MeOH, 21 mL) and NaBH,4 (926 mg, 24.5 mmol). The reaction
mixture was stirred at —78 °C for 3 h and quenched with 20 mL of saturated NaHCOj5 solution,
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extracted with Et,O (2 x 50 mL) at 0 °C, dried over Na,SQ,4, and concentrated under reduced
pressure. The crude product was purified using silica gel flash chromatography eluting with 10-
12% EtOAc/hexane to give allylic alcohol 16 (3.94 g, 16.3 mmol, 80%): R (30%
EtOAc/hexane) = 0.4; [o]”p = — 62.5 (¢= 1.51, CH,Cl); IR (thin film, cm™) 3391, 2926, 2857,
1459, 1379,1102, 1048, 1002, 887, 748, 724; '"H NMR (400 MHz, CDCl;) & 5.90 (d, J = 10.4
Hz, 1H), 5.73 (ddd, J=10.4, 3.6, 2.0 Hz, 1H), 4.89 (s, 1H), 3.79 (m, 1H), 3.75 (q, J= 6.0 Hz,
1H), 3.67 (ddd, J=19.6, 7.2, 6.8 Hz, 1H), 3.48 (ddd, J=9.6, 7.2, 6.8 Hz, 1H), 2.19 ( m,1H), 1.59
(dd, J=17.3, 6.4 Hz, 1H), 1.57 (dd, J= 7.2, 6.4 Hz, 1H), 1.30 (d, 3H), 1.26 (m, 9H), 0.87 (dd, J
= 6.0, 6.0 Hz, 3H); °C NMR (100 MHz, CDCl;) & 133.7, 126.8, 94.5, 68.8, 69.9, 68.1, 32.0,
30.0, 29.6, 29.5, 26.4, 22.9, 18.2, 14.3; HRMS-MALDI-TOF (CCA) (m/z): [M + Na]" calcd for
[C14H603+Na]": 265.1774, Found: 265.1783.

1-Octyloxy-2,3-didehydro-4- O-hexanoyl-a-L-rhamnopyranoside (16a):
OCgH47
0.2
M(
O

To a stirred solution of allylic alcohol 16 (4.41g, 18.2 mmol) in CH,Cl, was added hexanoic
acid (4.23g, 36.45 mmol) then added DCC (8.273g, 40.1 mmol) and DMAP (0.225g, 1.90
mmol). Stirred from 0 °C to rt for 3 h, Reaction was completed, filtered to remove DCU. The
filterate was washed with NaOH (0.5 N), concentrated under reduced pressure. The crude
product was purified by using flash chromatography, eluting with 5% EtOAc/hexane to give
ester 16a (5.26 g, 15.47 mmol, 85%); R (10% EtOAc/hexane) = 0.7; [a]*p = — 60.9 (¢ = 1.22,
CH,CL,); IR (thin film, cm™) 2957, 2859, 1742, 1711, 1466, 1243, 1168, 1107, 1051, 1027, 749;
'H NMR (400 MHz, CDCl3) & 5.78 (d, J=10.0 Hz, 1H), 5.74 (dd, J= 10.0, 10.0 Hz, 1H), 5.00
(d, J=8.8 Hz, 1H ) 4.88 (s, 1H), 3.94 (dq, J= 9.6, 6.6 Hz, 1H), 3.72 (ddd, J=9.6, 7.2, 6.8 Hz,
1H), 3.44 (ddd, J=9.6, 7.2, 6.8 Hz, 1H), 2.27 (dd, J=7.2, 7.2 Hz, 1H), 1.60 (m, 4H), 1.25 (m,
14H), 1.16 (d, J = 6.8 Hz, 3H), 0.83 (m, 6H); *C NMR (100 MHz, CDCl3) § 173.3, 129.8,
128.0, 94.5, 70.7, 68.8, 64.8, 34.5, 31.9, 31.4, 29.9, 29.5, 29.4, 26.3, 24.8, 22.8, 22.4, 18.1, 14.2,
14.0; HRMS-MALDI-TOF (CCA) (m/z): [M + Na]" calcd for [Cy0Hz3s04 + Na]™: 363.2506,
Found: 363.2510.
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1-Octyloxy-4- O-hexanoyl-a-L-rhamnopyranoside (17a):
OCgH47

(0]
\/\/\g/ e 1,
To a stirred solution of ester 16a (5.5 g, 16.20 mmol) in t-butanol/acetone (1:1, 16.1 mL) at 0 °C
was added a solution of N-methyl morpholine N-oxide/water (50% w/v) (8.1 mL) and OsO4 (206
mg, 5 mol%). The reaction mixture was stirred at rt for 12 h and then concentrated. The residue
was pipetted directly on to a silica gel column; the product was eluted with 10-15%
EtOAc/hexane. Pure fractions were combined and concentrated to afford ester diol 17a (5.3,
14.20 mmol, 88%); R (20% EtOAc/hexane) = 0.28; [a]*p = — 56 (¢ = 1.6, CH,Cl,); IR (thin
film, cm™) 3321, 2956, 2925, 2857, 1732, 1459, 1379, 1246, 1178, 1104, 1085, 984, 835, 794,
645; "H NMR (400 MHz, CDCl3) & 4.80 (s, 1H), 4.77 (dd, J= 9.6, 9.6 Hz, 1H), 3.92 (d, J= 1.6
Hz, 1H), 3.88 (dd, J=9.2, 3.2 Hz, 1H), 3.81 (dq, J= 9.6, 6.4 Hz, 1H), 3.68 (ddd, J= 9.6, 7.2,
6.8 Hz, 1H), 3.43 (ddd, J=9.4, 6.4, 6.4 Hz, 1H), 2.39 (dd, J= 7.2, 7.6 Hz, 1H), 2.37 (dd, J="7.2,
7.2 Hz, 1H) 1.66 (m, 2H), 1.56 (m, 2H ) 1.33 (m, 14H), 1.21 (d, J= 6.0 Hz, 3H), 0.91 (m, 6H);
C NMR (100 MHz, CDCl;) § 175.4, 99.3, 75.6, 71.2, 70.6, 68.1, 65.5, 34.6, 32.0, 31.4, 29.6,
29.5, 29.5, 26.3, 24.8, 22.9, 22.5, 17.7, 14.4, 14.1; HRMS-MALDI-TOF (CCA) (m/z): [M +

Na]" calcd for [CaH3306+Na]™: 397.2561, Found: 397.2594.

1-Octyloxy-2,3-didehydr o-5-methyl-4-oxopyranosyl-(1—3)-4- O-hexanoyl-2-hydr oxy-o-L-
rhamnopyranoside (19 and 20):

OCgH17 OCgHq7

H

Pentcozw Pentcozw
o L. . Ho |
Ee 27
o 0

19
20

To a solution of diol 17a (100 mg, 0.267 mmol) in toluene was added dibutyltinoxide (73 mg,
0.32 mmol, 1.1 eq.) and the reaction was refluxed for 4 h. After 4h, the toluene was evaporated

and added dry CH,Cl, (4 mL), stirred at 0 °C for 15 min and then added Boc-pyranone 14 (68
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mg, 0.29 mmol) followed by addition of Pd,(dba);*CHCI; (7 mg, 2.5 mol%) and PPh; (7.1 mg,
10 mol%) solution in CH,Cl,. After 2 h the reaction was quenched by adding 1.5 mL saturated
NaHCOs;, followed by extraction with EtOAc (3 x 10 mL). The organic layers were combined,
washed by 2 mL saturated brine solution, dried over Na,SO4 and concentrated under reduced
pressure. The crude product was purified using silica gel flash chromatography eluting with 10-
15% EtOAc/hexane to give inseparable mixture of glycosylated product 19 and 20 as C-3 and C-
2 regioisomer in the ratio (5:1) (88 mg, 0.18 mmol, 68%); R(20% EtOAc/hexane) = 0.5; [a]st
=—-31.3 (¢= 0.5, CH,Cl,); IR (thin film, cm™) 3433, 2954, 2931, 2858, 1710, 1613, 1514, 1360,
1248, 1221, 1175, 1035, 819, 735, 529; Major Product 19: 'H NMR (400 MHz, CDCl3) & 6.69
(dd, J=10.4, 3.6 Hz, 1H), 6.10 (d, J=10.4 Hz, 1H), 5.32 (d, J=2.8 Hz, 1H), 5.11 (dd, J= 9.6,
9.6 Hz, 1H), 4.80 (s, 1H), 4.60 (q, J= 6.8 Hz, 1H), 4.10 (dd, J= 9.6, 2.8 Hz, 1H), 4.05 (br, 1H),
3.82 (dq, J= 9.6, 5.6 Hz, 1H), 3.69 (ddd, J= 9.6, 6.4, 6.4 Hz, 1H), 3.47 (ddd, J= 9.6, 6.4, 6.4
Hz, 1H), 2.37 (m, 2H), 1.66 (m, 4H ) 1.40 (d, J= 6.8 Hz, 3H), 1.32-1.25 (m, 14H), 1.19 (d, J=
6.0 Hz, 3H), 0.90-0.88 (m, 6H); °C NMR (100MHz,CDCls) & 196.3, 173.3, 142.5, 127.8, 99.3,
94.8, 77.9, 72.8, 71.3, 70.9, 68.2, 66.3, 34.6, 32.0, 31.5, 29.6, 29.5, 29.4, 26.3, 24.9, 22.8, 22.5,
17.6, 15.4, 14.3, 14.1; HRMS-MALDI-TOF (CCA) (m/z): [M + Na]" calcd for [C,sH4405 +
Na]": 507.2928, Found: 507.2934.

Alternative procedure for regioselective glycosylation at C-3 position:

To a stirred solution of diol 17a (50 mg, 0.135 mmol) in CH3;CN/THF (1:0.1) (2.7 mL, 0.05M),
was added boron catalyst (Ph,BOCH,CH,;NH,) (4.5 mg, 30 mol%) at 0 °C. After 15 min, was
added Boc-pyranone (14) (37 mg, 0.16 mmol) followed by addition of previously mixed solution
of Pd,(dba);*CHCI; (3.5 mg, 2.5 mol%) and PPh; (3.6 mg, 10 mol%) solution in CH3;CN/THF.
Reaction was monitored by TLC, completed in 4 h. Diluted with EtOAc, quenched with water
and extracted. The organic layers were combined and evaporated under reduced pressure. The
crude product was purified using silica gel to elute the desired product with 12-14%
EtOAc/hexane to give inseparable mixture of glycosylated product as C-3 and C-2 regioisomer

in the ratio (7.5:1) of 19 and 20 (48 mg, 0.10 mmol, 74%).
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1-Octyloxy-2,3-didehydro-5-methyl-4-oxo-pyranosyl-(1—3)-2- O-chlor oacetyl-4- O-hexanoyl-
a~L-rhamnopyranoside (21):
OCgH47
0
0

OAcCI
ﬂ
—
(0]

To a mixture of enone 19 and 20 (80 mg, 0.16 mmol) in pyridine (0.33 mL) was added
chloroacetic anhydride (98.8 mg, 0.58 mmol), 10% DMAP (2 mg, 0.016 mmol) at 0 °C. Reaction
was monitored by TLC, completed in 2 h. Diluted with EtOAc and quenched with dil. HCI

PentC02

(0.5N). Extracted the aqueous layer with ether (3 x 30 mL) and concentrated under reduced
pressure. The crude product was subjected to column chromatography using silica gel eluting
with 8-10% EtOAc/hexane to afford mixture 21 and its C-2 regioisomer (83.3 mg, 0.15 mmol,
90%); R (30% EtOAc/hexane) = 0.8 [0]*’p =— 4.1 (¢= 0.75, CH,Cl,); IR (thin film, cm™) 2956,
2926, 2856, 1747, 1704, 1463, 1377, 1238, 1166, 1133, 1088, 1040, 1007, 784; Major Product
21: '"H NMR (400 MHz, CDCl3) § 6.61 (dd, J= 10.4, 2.8 Hz, 1H), 6.06 (d, J= 10.4 Hz, 1H),
5.32(dd, J=2.8, 1.2 Hz, 1H), 5.28 (d, J=2.8 Hz, 1H), 5.08 (dd, J=10.4, 9.6 Hz, 1H), 4.74 (d, J
=1.6 Hz, 1H), 4.52 (q, J= 6.4 Hz, 1H), 4.24 (dd, J=9.6, 2.8 Hz, 1H), 4.14 (s, 2H), 3.84 (dq, J=
9.6, 6.4 Hz, 1H), 3.68 (ddd, J= 9.6, 7.2, 6.8 Hz, 1H), 3.47 (ddd, J= 9.6, 7.2, 6.8 Hz, 1H), 2.34
(m, 2H), 1.65 (m, 4H), 1.37-1.19 (m, 20H), 0.90 (brs, 3H), 0.88 (d, J= 7.2 Hz, 3H); °C NMR
(100 MHz, CDCl3) 6 196.5, 172.8, 167.2, 141.9, 127.9, 97.1, 95.5, 75.5, 73.8, 72.6, 70.8, 68.6,
66.7, 41.0, 34.5, 31.5, 29.9, 29.5, 29.4, 26.3, 24.9, 22.9, 22.5, 17.7, 15.1, 14.3, 14.1; HRMS—
MALDI-TOF (CCA) (m/z): [M + Na]+ caled for [CagHssOoCl + Na]™: 583.2644, Found:
583.2642.

(A MnQO: oxidation was performed on compound 12 to provide pure enone 21, which was fully characterized and the
data is mentioned above in the supporting information). The assignment of the C-3 glycosylation was confirmed by
using chloroacylation which in addition to serving as a protecting group, is also used to assign regioselectivity. The
"H NMR for the chloroacylated major product 21 has a signal for the C-2 position (assigned by coupling constants,
dd, J = 2.8, 1.2 Hz 1H) that has moved downfield (5.32 ppm (21) from 4.05 ppm (19)) from the starting material
(i.e, C-2 position of compound 19). Further proof of the regioselectivity is provided by the conversion of 19 into the
natural products, Mezzettiasides 2-11).
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1-Octyloxy-2,3-didehydr o-a-L-rhamnopyranosyl-(1—3)-2- O-chlor oacetyl-4- O-hexanoyl-a-
L-rhamnopyranoside (12):
OCgH47
0
o]

OAcCI
Hofﬁjl

To a solution of enone 21 and its regioisomer (80 mg, 0.14 mmol) in CH,Cl, (1.4 mL) at —78 °C
was added CeCls/MeOH solution (0.4 M in MeOH, 0.3 mL) and NaBH4 (6.7 mg, 0.17 mmol).

PentCO,

The reaction mixture was stirred at —78 °C for 2 h and quenched with 2 mL of saturated aqueous
NaHCOj; solution, extracted with Et,O (2 x 50 mL), dried over Na,SOy, and concentrated under
reduced pressure. The crude product was purified using silica gel flash chromatography eluting
with 18-20% EtOAc/hexane to give allylic alcohol 12 (68 mg, 0.12 mmol, 85%), the desired
product was obtained in the pure form at this step; R (30% EtOAc/hexane) = 0.4; [OL]25D =-28.5
(c= 1.0, CH,CL,); IR (thin film, cm™) 3454, 2928, 2859, 1744, 1275, 1260, 746; "H NMR (400
MHz, CDCls) ) 6 5.91 (d, J=10.4 Hz, 1H), 5.56 (ddd, J= 9.6, 6.6, 6.4 Hz, 1H), 5.26 (d, J=3.2,
1.6 Hz, 1H), 5.02 (dd, & 10.4, 9.6 Hz, 2H), 4.72 (d, J= 1.6 Hz, 1H), 4.19 (d, J= 5.2 Hz, 2H),
4.14 (dd, J=9.6, 2.8 Hz, 1H), 3.82 (dq, J=9.6, 6.4 Hz, 2H), 3.69 (ddd, J=9.6, 7.2, 6.8 Hz, 1H),
3.63 (m, 1H), 3.46 (ddd, J= 9.6, 7.2, 6.8 Hz, 1H), 2.33 (m, 2H), 1.65 (m, 4H), 1.37-1.25 (m,
19H), 1.19 (d, J = 6.4 Hz, 3H), 0.90 (m, 6H); °C NMR (100 MHz, CDCls) & 172.9, 167.4,
134.3, 125.8, 97.2, 96.7, 74.8, 74.6, 72.7, 69.7, 68.54, 68.54, 66.8, 41.2, 34.5, 32.1, 31.5, 29.6,
29.5, 26.3, 24.9, 22.90, 22.5, 18.0, 17.7, 14.4, 14.1; HRMS-MALDI-TOF (CCA) (m/z): [M +
Na]" calcd for [Co5H47009Cl1 +Na]": 585.2801, Found: 585.2830.

1-Octyloxy-2,3-didehydro-4- O-acetyl-o-L-rhamnopyranosyl-(1—3)-2- O-chlor cacetyl-4- O-
hexanoyl-a-L-rhamnopyranoside (12a):
OCgH17

PentCO, Q

0]

OAcCI
ACO@
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To a solution of allylic alcohol 12 (75 mg, 0.13 mmol) in pyridine (22 uL, 0.27 mmol) at 0 °C
was added acetic anhydride (25.2 pL, 0.27 mmol) and a catalytic amount of 4-
dimethylaminopyridine (2.0 mg, 10 mol%). After being stirred for 2 h, the mixture was diluted
with ether, washed with dil. HCI solution (1 mL) and the solvent was evaporated under reduced
pressure. The crude product was purified by silica gel flash chromatography eluting with 5-7%
EtOAc/hexane to give acetate 12a (73 mg, 0.12 mmol, 91%) as oil: R (20% EtOAc/hexane) =
0.8; [a]*p = — 28 (¢ = 1.06, CH,CL); IR (thin film, cm™) 3591, 2928, 2857, 1746, 1376, 1234,
1165, 1133, 1083, 1039, 1001; "H NMR (400 MHz, CDCI3) & 5.83 (d, J= 9.6 Hz, 1H), 5.61 (dd,
J=10.4, 2.0 Hz, 1H), 5.26 (d, J = 1.2 Hz, 1H ), 5.04 (br, 1H), 5.02 (dd, J= 9.6, 9.6 Hz, 1H),
5.01 (dd, J= 9.6, 9.6 Hz, 1H), 4.72 (s, 1H), 4.21 (d, J= 6.4 Hz, 2H), 4.15 (dd, J=10.4, 2.8 Hz,
1H), 3.83 (dq, J= 9.6, 6.4 Hz, 2H), 3.68 (ddd, J=9.6, 6.8, 6.8 Hz, 1H), 3.45 (ddd, J= 9.6, 6.8,
6.8 Hz, 1H), 2.33 ( m, 2H), 2.08 (s, 3H) 1.65 (m, 4H), 1.32-1.25 (m, 14H), 1.20 (d, J= 6.4 Hz,
3H), 1.19 (d, J= 6.4 Hz, 3H), 0.91 (m, 6H); *C NMR (100 MHz, CDCls) § 172.9, 170.8, 167.3,
130.8, 126.8, 97.2, 96.8, 75.1, 74.5, 72.6, 70.8, 68.5, 66.7, 65.4, 41.2, 34.5, 32.0, 31.5, 29.5,29.4,
26.3, 24.9, 22.9, 22.5, 21.3, 17.97, 17.69, 14.3, 14.0; HRMS (ESI) calcd for [C30H4900Cl +
Na]": 627.2912, Found: 627.2918.

1-Octyloxy-4- O-acetyl-a-L-rhamnopyranosyl-(1—3)-2- O-chlor oacetyl-4- O-hexanoyl-a-L-
rhamnopyranoside (12b):
OCgH47
0
o}

OAcCI
ACO@#
HO

OH

PentCO,

To a stirred solution of acetate 12a (70 mg, 0.12 mmol) in #-butanol/acetone (1:1, 0.6 mL) at 0 °C
was added a solution of N-methyl morpholine N-oxide/water (50% w/v) (50 puL) and OsO4 (1.5
mg, 5 mol%). The reaction mixture was stirred at rt for 8 h and then concentrated. The crude
product was purified using silica gel chromatography, eluting with 22-25% EtOAc/hexane. Pure
fractions were combined and concentrated to afford desired diol 12b (65.1 mg, 0.10 mmol,

88%); R¢(10% MeOH/CH,CL,) = 0.45; [a]*p = — 26.7 (¢ = 2.4, CH,Cl,); IR (thin film, cm™)
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3493, 3394, 2955, 2928, 2858, 1742, 1454, 1376, 1235, 1164, 1132, 1084, 1036; 'H NMR (400
MHz, CDCl3) 6 5.19 (br, 1H), 5.06 (dd, J= 10.4, 10.4 Hz, 1H), 4.93 (s, 1H), 4.76 (dd, J= 9.6,
9.6 Hz, 1H), 4.72 (s, 1H), 4.17 (s, 2H), 4.15 (dd, J=9.6, 2.4 Hz, 1H), 3.80 (m, 3H), 3.67 (ddd, J
=90.6, 6.8, 6,8 Hz, 1H), 3.44 (ddd, J=9.6, 6.8, 6,8 Hz, 1H), 2.31 (m, 2H), 2.13 (s, 3H), 1.62 (m,
4H), 1.30-1.24 (m, 14H), 1.19 (d, J= 5.6 Hz, 3H), 1.17 (d, J= 5.6 Hz, 3H), 0.90 (m, 6H); °C
NMR (100 MHz, CDCl3) ¢ 173.0, 172.7, 167.2, 101.4, 97.0, 75.5, 74.7, 73.8, 72.7, 71.1, 70.1,
68.6, 66.7, 66.6, 41.0, 34.5, 32.0, 31.5, 29.5, 29.4, 26.3, 24.8, 22.9, 22.5, 21.3, 17.6, 17.5, 14.3,
14.1; HRMS-MALDI-TOF (CCA) (m/z): [M + Na]" calcd for [C30Hs;012Cl + Na]": 661.2961,
Found: 661.2994.

1-Octyloxy-2,4- O-diacetyl-a-L-rhamnopyranosyl-(1—3)-2- O-chlor ocacetyl-4- O-hexanoyl-a-
L-rhamnopyranoside (22):
OCgH47
0
o}

OAcCI
Aco@#
HO

OAc
To a solution of diol 12b (60mg, 0.09 mmol) in CH,Cl, (0.45 mL) at 0 °C was added

PentCO,

triethylorthoacetate (51puL, 0.28 mmol) and p-TsOH'H,O (3.0 mg). The reaction was stirred at 0
°C for 1 h and then acetic acid (aq) (90%, 0.2 mL) was added, stirred for another 20 min. The
reaction mixture was diluted with 10 mL EtOAc and washed with saturated aqueous NaHCOj;
solution, extracted with EtOAc (2 x 10 mL), dried Na,SO4, and concentrated under reduced
pressure. The crude product was purified using silica gel flash chromatography eluting with 20-
22% EtOAc/hexane to give C-2 acetate 22 (54.5 mg, 0.08 mmol, 85%) as a thick oily liquid: Ry
(20% EtOAc/hexane) = 0.8; [0]*p = — 30.8 (¢ = 2.3, CH,Cl,); IR (thin film, cm™) 3476, 2956,
2931, 2958, 1744, 1453, 1375, 1237, 1228, 1163, 1134, 1087, 1042, 986; '"H NMR (400 MHz,
CDClI3) 6 5.16 (dd, J=2.8, 1.2Hz, 1H), 5.07 (dd, J=9.6, 9.6 Hz, 1H),4.91 (s, 1H ) 4.85 (dd, J=
3.6, 1.2 Hz, 1H), 4.83 (dd, J=9.6, 9.6 Hz, 1H), 4.72 (s, 1H), 4.18 (d, 2H), 4.10 (dd, J=10.4, 2.8
Hz, 1H), 3.88 (dd, J=10.4, 3.2 Hz, 1H), 3.79 (dq, J=10.4, 6.0 Hz, 2H ) 3.64 (ddd, J= 9.6, 6.4,
6.4 Hz, 1H), 3.42 (ddd, J= 9.6, 6.4, 6.4 Hz, 1H), 2.45 (m, 1H), 2.35 (m, 1H), 2.12 (s, 6H), 1.64
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(m, 4H), 1.32-1.28 (m, 14H), 1.17 (m, 6H), 0.90 (m, 6H); °*C NMR (100 MHz, CDCl;) & 173.3,
171.8, 170.4, 167.2, 99.4, 96.9, 75.4, 74.5, 73.7, 72.9, 72.1, 68.5, 68.2, 66.9, 66.8, 40.9, 34.1,
32.0, 31.47, 29.5, 29.4, 26.2, 24.7, 22.8, 22.5, 21.2, 21.1, 17.6, 17.4, 14.3, 14.1; HRMS (ESI)
caled for [C3,H353013C1 + H]+: 681.3253, Found: 681.3248.

M ezzettiaside-10 (10):
OCgH47
o)
o)

OH
ACO@#
HO OAc
To a solution of diacetate alcohol 22 (30 mg, 0.04 mmol) in THF (0.4 mL) was added thiourea
(21 mg, 0.264 mmol), NaHCO; (13 mg, 0.15 mmol) and n-BusNI (8.2 mg, 0.02 mmol). The

PentC02

reaction mixture was stirred at 60 °C for 3 h. The reaction solution was pipetted directly on to a
silica gel column and eluted with 30-35% EtOAc/hexane to afford Mezzettiaside-10 (10) (23 mg,
0.04 mmol, 86%) as a gum; R;(50% EtOAc/hexane) = 0.3; [a]*’p =— 48.1 (¢=0.10, CHCl;); IR
(thin film, cm™) 3515, 2922, 1740, 1378, 1325, 1266,845, 829, 721; '"H NMR (400 MHz, CDCl5)
0 5.07 (dd, J=9.6, 9.6 Hz, 1H), 4.94 (s, 1H), 4.91 (d, J=1.6 Hz, 1H), 4.88 (dd, J=9.6 9.6 Hz,
1H), 4.76 (s, 1H), 4.04 (dd, J= 9.6, 3.6 Hz, 1H), 3.96 (m, 3H), 3.77 (dq, J= 9.6, 6.0 Hz, 1H),
3.66 (ddd, J= 104, 6.8, 6.8 Hz, 1H), 3.41 (ddd, J= 10.4, 6.4, 6.4 Hz, 1H), 2.44 (m, 1H), 2.36
(m, 1H), 2.13 (s, 3H), 2.12 (s, 3H), 1.65 (m, 4H), 1.32-1.27 (m, 14H), 1.21 (d, J= 6.0 Hz, 3H),
1.18 (d, J= 6.0 Hz, 3H), 0.93 (m, 6H); °C NMR (100 MHz, CDCl3) & 173.5, 171.6, 170.5, 99.4,
99.2, 78.5, 74.5, 73.0, 72.0, 71.2, 68.3, 68.2, 67.0, 66.4, 34.3, 32.0, 31.5, 29.6, 29.5, 29.4, 26.3,
248,229, 22.5,21.20,21.17, 17.6, 17.6, 14.3, 14.1; HRMS-MALDI-TOF (CCA) (m/z): [M +
Na]" calcd for [C30Hs201, +Na]": 627.3351, Found: 627.3378.

NMR Data: 'H NMR (400 MHz, C¢D¢+ CD;OD (4:1)) & 5.46 (dd, J= 10.4 Hz, 1H), 5.27 (dd, J
=10.0, 10.0 Hz, 1H), 5.21 (dd, J= 1.6 Hz, 1H), 5.01 (s, 1H), 4.86 (s, 1H), 4.40 (dd, J= 9.6, 3.6
Hz, 1H), 4.21 (m, 3H), 3.94 (dq, J=10.6, 6.4 Hz, 1H), 3.62 (ddd, J=9.6, 7.6, 7.8 Hz, 1H), 3.28
(ddd, J= 9.6, 6.8, 6.8 Hz, 1H), 2.59 (m, 1H), 2.37 (m, 1H), 1.88 (s, 3H), 1.83 (s, 3H), 1.27 (m,
24H), 0.85 (m, 6H); *C NMR (100 MHz, C¢Ds +CD;OD (4:1)) 5 174.1, 171.3, 170.9, 100.6,
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'100.2, 78.4, 74.6, 73.4,73.0, 71.5, 68.2, 67.4 (2C), 67.2, 34.4, 32.2,31.7, 29.8, 29.7, 29.6, 26.5,
24.9,23.0,22.7, 20.6, 20.4, 17.67, 17.51, 14.2, 14.0.

1-Octyloxy-a-L-rhamnopyranosyl-(1—3)-2- O-chlor cacetyl-4- O-hexanoyl-o-L-
rhamnopyranoside (12c):
OCgH47
0
o

OACcCI
HO@#
HO

OH

PentCO,

To a stirred solution of allylic alcohol 12 (50 mg, 0.08 mmol) in #-butanol/acetone (1:1, 0.8 mL)
at 0 °C was added a solution of Ncmethyl morpholine N-oxide/water (50% w/v) (45 pL) and
0504 (1.2 mg, 5 mol%). The reaction mixture was stirred at rt for 12 h and then concentrated.
The residue was pipetted directly on to a silica gel column and the product was eluted with 2-3 %
MeOH/ CH,Cl,. Pure fractions were combined and concentrated to afford triol 12¢ (42.5 mg,
0.07 mmol, 86%); Rs(10% MeOH/ CH,Cl,) = 0.45; [a]*p = — 32.4 (¢ = 2.1, CH,Cl,); IR (thin
film, cm™) 3464, 3414, 2956, 2929, 2858, 1748, 1457, 1378, 1167, 1134, 1087, 1044, 987, 818;
'H NMR (400 MHz, CDCl3) & 5.21 (br, 1H), 5.04 (dd, J=10.4, 10.4 Hz, 1H), 4.87 (s, 1H), 4.72
(s, 1H), 4.26 (d, J=11.6 Hz, 2H), 4.15 (dd, J=10.4, 3.6 Hz, 1H), 3.81 (m, 2H), 3.67 (m, 3H),
3.44 (ddd, J=9.6, 6.8, 6.8 Hz, 2H), 2.33 (m, 2H), 1.62 (m, 4H), 1.37-1.25 (m, 17H), 1.17 (d, J=
6.4 Hz, 3H), 0.90 (m, 6H); °C NMR (100 MHz, CDCl3) & 173.4, 167.6, 101.7, 97.2, 74.2, 74.0,
73.4, 73.0, 71.6, 71.3, 69.3, 68.7, 66.7, 41.2, 34.7, 32.15, 31.6, 29.64, 29.55, 26.4, 25.0, 23.0,
22.6, 17.72, 17.70, 14.4, 14.2; HRMS-MALDI-TOF (CCA) (m/z): [M + Na]" caled for
[C2sH4901,C1 +Na]": 619.2856, Found: 619.2852.

' Optical rotation for the isolated M ezzettiaside-10: [o]p = — 54.4 (¢=0.10, CHCI;) (Ref. 2).
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1-Octyloxy-2,3,4- O-triacetyl-a-L-rhamnopyranosyl-(1—3)-2- O-chlor oacetyl-4- O-hexanoyl-
o~L-rhamnopyranoside (12d):
OCgH17
0
O

OAcCI
AcO@#
AcO

OAc
To a solution of triol 12¢ (30 mg, 0.05 mmol) in CH,Cl;, (0.5 mL) was added pyridine (24.3 pL,
0.30 mmol) and acetic anhydride (19 pL, 0.20 mmol) at 0 °C followed by addition of DMAP (0.7

PentCO,

mg, 10 mol%). Reaction was continued to stir for 3 h. Monitored by TLC and diluted with ether,
quenched with dil. HCI (I mL, 0.5N), dried over Na,SO4 and the crude product was purified
using column chromatography eluting with 15-20% EtOAc/hexane to give triacetate product
12d (34.2 mg, 0.05 mmol, 94%): Ry (30% EtOAc/hexane) = 0.8; [a]*p = — 17.8 (¢ = 2.3,
CH,Cl,); IR (thin film, cm™) 2956, 2925, 2855, 1749, 1453, 1372, 1228, 1087, 1047, 749 ; 'H
NMR (400 MHz, CDCls) & 5.20 (dd, J= 4.0, 2.4 Hz, 1H), 5.14 (dd, J= 9.6, 3.2 Hz, 1H), 5.09
(dd, J=10.4, 10.4 Hz, 1H), 5.04 (dd, J= 9.6, 9.6 Hz, 1H), 5.01 (dd, J=2.8, 1.2 Hz, 1H), 4.86 (s,
1H), 4.72 (s, 1H), 4.27 (dd, J= 15.6, 9.6 Hz, 2H), 4.14 (dd, J= 9.6, 3.6 Hz, 1H), 3.88 (dq, J=
9.6, 6.4 Hz, 1H), 3.78 (dq, J=9.6, 6.2 Hz, 1H), 3.68 (ddd, J=9.6, 6.8, 6.8 Hz, 1H), 3.43 (ddd, J
=9.6, 6.8, 6.8 Hz, 1H), 2.43 (m, 2H), 2.10 (s, 3H), 2.03 (s, 3H), 1.95 (s, 3H), 1.63 (m, 4H), 1.28
(m, 14H), 1.18 (m, 6H), 0.90 (m, 6H); >C NMR (100 MHz, CDCl;) §173.0, 170.3, 170.1,
169.7,167.4,99.2, 96.9, 75.0, 73.4, 72.2, 70.9, 70.2, 68.6, 68.4, 67.5, 66.8, 41.0, 34.2, 32.0, 31.5,
29.5, 294, 26.2, 24.7, 22.8, 22.4, 21.0, 20.8, 17.6, 17.5, 14.3, 14.1; HRMS-MALDI-TOF
(CCA) (m/z): [M + Na]" calcd for [C34Hs5014Cl1 +Na]+: 745.3173, Found: 745.3188.
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M ezzettiaside-11 (11):
OCgH17
O
0]

PentCO,
OH
AcO Q
A0 Oac

To a solution of the triacetate 12d (20 mg, 0.028 mmol) in THF (0.28 mL) was added thiourea
(6.4 mg, 0.083mmol), NaHCOs3 (9.3 mg, 0.11 mmol) and n-BusNI (2.01 mg, 0.006 mmol). The
reaction mixture was stirred at 60 °C for 4 h. The reaction mixture was pipetted directly to a
silica gel column and eluted with 20-25% EtOAc/hexane to afford Mezzettiaside-11 (11) (14.7
mg, 0.023 mmol, 82%) as a gum: R (40% EtOAc/hexane) = 0.4; [0]”p = — 54.2 (¢ = 0.1,
CHCI3); IR (thin film, em™) 3490, 2952, 2927, 1752, 1371, 1258, 1226, 1137, 1077, 764, 750;
'H NMR (400 MHz, CDCl3) & 5.26 (dd, J= 10.4, 2.6 Hz, 1H), 5.10 (dd, J= 3.6, 1.6 Hz, 1H),
5.08 (dd, J=10.4, 10.4 Hz, 1H), 5.05 (dd, J=10.4, 10.4 Hz, 1H), 4.91 (s, 1H), 4.77 (s, 1H), 4.06
(dd, J=9.6, 2.6 Hz, 1H), 3.96 (m, 2H), 3.78 (dq, J= 9.6, 6.4 Hz, 1H), 3.65 (ddd, J=10.4, 7.2,
7.2 Hz, 1H), 3.42 (ddd, J=10.4, 7.2, 7.2 Hz, 1H), 2.43 (m, 1H), 2.33 (m, 1H), 2.13 (s, 3H), 2.04
(s, 3H), 1.98 (s, 3H), 1.65 (m, 4H), 1.30-1.25 (m, 14H), 1.22 (d, J=6.0 Hz, 3H), 1.19 (d, J=5.6
Hz, 3H), 0.88 (m, 6H); °C NMR (100 MHz, CDCl;) & 173.1, 170.3, 170.1, 169.8, 99.3, 98.9,
78.3, 71.9, 71.2, 71.0, 70.2, 68.9, 68.2, 67.4, 66.6, 34.3, 32.0, 31.5, 29.59, 29.54, 29.45, 26.3,
24.7,22.9,225,21.1,21.0, 20.9, 17.7, 17.6, 14.3, 14.1; HRMS-MALDI-TOF (CCA) (m/z): [M
+ Na]+ caled for [C3,Hs4013 + Na]™: 669.3457, Found: 669.3454.

NMR Data:'"H NMR (400 MHz, C4Ds + CD;0D (4:1)) & 5.65 (dd, J=10.4, 2.8 Hz, 1H), 5.53
(dd, J=10.4, 10.4 Hz, 1H), 5.40 (t, J=9.6, 9.6 Hz, 1H), 5.38 (m, 1H), 4.96 (s, 1H), 4.89 (s, 1H),
4.37 (dq, J= 8.8, 6.4 Hz, 1H), 4.19 (m, 2H), 3.95 (dq, J= 9.6, 6.0 Hz, 1H), 3.63 (m, 1H), 3.29
(m, 1H), 2.51 (m, 1H), 2.33 (m, 1H), 1.72 (s, 3H), 1.68 (s, 6H), 1.50 (m, 2H), 1.30-1.20 (m,
22H), 0.88 (m, 6H); °C NMR (100 MHz, C¢Dg + CD;0D (4:1)) & 173.7, 170.3, 170.29, 100.6,
99.8, 78.9, 72.7, 71.6, 71.3, 70.8, 69.6, 68.2, 67.5, 67.3, 34.4, 32.2, 31.7, 29.8, 29.7, 29.7, 26.6,

24.9,23.0,22.6,20.23 (2C), 20.2, 17.7, 17.4, 14.2, 14.0.
2

? Optical rotation for the isolated M ezzettiaside-11: [a]p = — 48.6 (¢=0.10, CHCl;) (Ref. 2).
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1-Octyloxy-4- O-chlor oacetyl-a-L-rhamnopyranosyl-(1—3)-2- O-chlor oacetyl-4- O-hexanoyl-
o~L-rhamnopyranoside (12¢):
OCgH47
0
o}

OACcCI
ClAco@#
HO

OH

PentCO,

To a stirred solution of allylic alcohol 12 (80 mg, 0.14 mmol) in pyridine (40 pL) was added
chloroacetic anhydride (73 mg, 0.43 mmol) and 4-dimethylaminopyridine (1.8 mg, 10 mol%).
After stirring for 1 h, the mixture was diluted with ether, quenched with dil. HCI solution and the
solvent was evaporated under reduced pressure. The crude product was directly used for carrying
out dihydroxylation reaction. To a stirred solution of di-chloroacetate (74 mg, 0.12 mmol) in t-
butanol/acetone (1:1, 1.1 mL) at 0 °C was added a solution of A-methyl morpholine N-
oxide/water (50% w/v) (115 uL) and OsOq4 (1.5 mg, 5 mol%). The reaction mixture was stirred at
rt for 10 h and then concentrated under reduced pressure. The crude product was subjected to
column chromatography with 22-25% EtOAc/hexane elution. Pure fractions were combined and
concentrated to afford desired diol 12e (73.7 mg, 0.11 mmol, 77%); [a]*p = — 48.4 (¢ = 0.32,
CH,Cl); IR (thin film, cm™) 3413, 2956, 2928, 2858, 1748, 1277, 1168, 1135, 1087, 1029, 764,
749; "TH NMR (400 MHz, CDCl3) & 5.20 (dd, J= 2.8, 1.2 Hz, 1H), 5.06 (dd, J= 9.6, 9.6 Hz, 1H),
4.93 (s, 1H), 4.87 (dd, J=10.4, 10.4 Hz, 1H), 4.72 (s, 1H), 4.16 (s, 2H), 4.13 (d, J= 1.6 Hz, 2H),
3.82 (m, 5H), 3.67 (ddd, J=9.6, 6.8, 6.8 Hz, 1H), 3.45 (ddd, J= 9.6, 6.8, 6.8 Hz, 1H), 2.33 (dd,
J=1.6, 7.2 Hz, 2H), 1.64 (m, 4H), 1.31-1.25 (m, 14H), 1.21 (m, 6H), 0.91 (m, 6H); °C NMR
(100 MHz, CDCls) 6 173.0, 168.3, 167.2, 101.4, 97.0, 76.8, 74.8, 73.7, 72.7, 71.2, 69.8, 68.6,
66.6, 66.5, 41.0, 41.0, 34.5, 32.0, 31.5, 31.2, 29.5, 29.4, 26.3, 24.8, 22.9, 22.5, 17.6, 17.5, 14.3,
14.1; HRMS-MALDI-TOF (CCA) (m/z): [M + Na]" calcd for [C3oHs001,Cl, + Na]": 695.2572,
Found: 695.2589.
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1-Octyloxy-2,3-O-diacetyl-4- O-chlor cacetyl-a-L -rhamnopyranosyl-(1—3)-2-O-
chlor oacetyl-4- O-hexanoyl-a-L -rhamnopyranoside (12f):
OCgH47
PentCO, Q
Q  oacc

CIACO Q
AcO OAc

To a solution of diol 12e (60 mg, 0.089 mmol) in pyridine (0.1 mL) at 0 °C was added acetic
anhydride (34 pL) and a catalytic amount of 4-dimethylaminopyridine (1.2 mg, 10 mol%). After
stirring for 3 h the mixture was diluted with ether, washed with 1N dil. HCI solution (0.5 mL)
and the solvent was evaporated. The crude product was purified by silica gel flash
chromatography eluting with 12-14% EtOAc/hexane to give diacetate 12f (63.9 mg, 0.084 mmol,
95%) as oil: Ry (20% EtOAc/hexane) = 0.6; [a]*p = — 45.6 (¢= 0.9, CH,CL); IR (thin film, cm™
") 2956, 2930, 2858, 1751, 1371, 1280, 1239, 1164, 1137, 1088, 1045, 749; 'H NMR (400 MHz,
CDCl3) 6 5.22 (d, J= 1.6 Hz, 1H), 5.18 (dd, J= 9.6, 2.8 Hz, 1H), 5.10-5.04 (m, 3H), 4.89 (s,
1H), 4.73 (s, 1H), 4.23 (dd, J=10.4, 2.0 Hz, 2H), 4.14 (dd, J= 9.6, 2.8 Hz, 1H), 4.03 (s, 2H),
3.94 (dq, J=9.6, 6.4 Hz, 1H), 3.79 (dq, J=9.6, 6.4 Hz, 1H), 3.67 (ddd, J=9.6, 6.4, 6.4 Hz, 1H),
3.44 (ddd, J=9.6, 6.4, 6.4 Hz, 1H), 2.42 (m, 2H), 2.13 (d, J= 2.0 Hz, 3H), 1.97 (d, J=2.0 Hz,
3H), 1.61 (m, 4H), 1.30 (m,14H), 1.21 (d, J= 6.0 Hz, 3H), 1.91 (d, J= 6.0 Hz, 3H), 0.88 (m,
6H); *C NMR (100 MHz, CDCl3) & 173.0, 170.1, 169.8, 167.5, 167.0, 99.1, 97.0, 75.2, 73.4,
72.9,72.2,70.2, 68.5, 68.4, 67.1, 66.8, 41.0, 40.8, 34.2, 32.0, 31.5, 29.5, 29.5,29.4, 26.3, 24.7,
229, 22.5, 21.0, 20.9, 17.6, 17.5, 14.3, 14.1; HRMS (ESI) caled for [C34Hs4014Cl, + H]":
757.2969, Found: 757.3000.

M ezzettiaside-9 (9):

OCgHq7
9]

OOH

Pent002

HO- LR
AcO OAc
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To a solution of diacetate 12f (25 mg, 0.033 mmol) in THF (0.3 mL) was added thiourea (31 mg,
0.40 mmol), NaHCO; (17 mg, 0.20 mmol) and n-BuyNI (12.2 mg, 0.03mmol). The reaction
mixture was stirred at 60 °C for 3 h and then mixture was pipetted directly on to a silica gel
column, eluting with 25-35% EtOAc/hexane to afford product Mezzettiaside-9 (9) (17.4 mg,
0.03 mmol, 87%) as a gummy oil: R¢(50% EtOAc/hexane) = 0.4; [oc]25D =—-47 (c= 1.0, CHCl);
IR (thin film, cm™) 3477, 2925, 2859, 1745, 1377, 1275, 1260, 1232, 1138, 1076, 1051, 764,
750; "H NMR (400 MHz, CDCl3) & 5.15 (dd, J= 10.0, 1.2 Hz, 1H), 5.10 (dd, J= 9.6, 9.6 Hz,
1H), 5.02 (dd, J= 2.8, 1.2 Hz, 1H), 4.87 (s, 1H), 4.78 (s, 1H), 3.98 (m, 1H), 3.93 (dd, J=10.4,
2.8 Hz, 1H), 3.90 (dq, J= 9.6, 6.4 Hz, 1H), 3.77 (dq, J= 9.6, 6.4 Hz, 1H), 3.67 (m, 2H), 3.43
(ddd, J= 8.8, 6.8, 6.8 Hz, 1H), 2.45 (m, 1H), 2.34 (m, 1H), 2.11 (s, 3H), 2.08 (s, 3H), 1.62 (m,
4H), 1.37-125 (m, 17H), 1.18 (d, J= 6.0 Hz, 3H), 0.90 (m, 6H); "CNMR(400MHz, CDCl;) &
173.3, 171.6, 170.1, 99.4, 99.1, 78.1, 72.1, 72.0, 71.6, 71.0, 70.5, 69.7, 68.1, 66.5, 34.3, 32.0,
31.5, 29.6, 29.6, 29.5, 26.3, 24.8, 22.9, 22.5, 21.1, 21.1, 17.8, 17.7, 14.3, 14.1; HRMS—
MALDI-TOF (CCA) (m/z): [M + Na]" caled for [C30Hs5,012 +Na]+: 627.3351, Found: 627.3387.
NMR Data: 'H NMR (400 MHz, C¢Dg + CD;0D (4:1)) & 5.52 (dd, J = 9.6, 2.8 Hz, 1H), 5.50
(dd, J=10.4, 10.4 Hz, 1H), 5.36 (d, J= 2.4 Hz, 1H), 5.00 (s, 1H), 4.88 (s, 1H), 4.21 (m, 4H),
3.93 (m, 1H), 3.83 (dd, J= 9.6, 9.6 Hz, 1H), 3.61 (m, 1H), 2.51 (m, 2H), 1.83 (s, 3H), 1.73 (s,
3H), 1.47 (d, J= 6.0 Hz, 6H), 1.29 (m, 18H), 0.87 (m, 6H); °C NMR (100 MHz, C4Ds+ CD;0D
(4:1)) 6 173.7, 171.1, 170.3, 100.6, 100.0, 78.4, 72.9, 71.9, 71.4, 71.3, 71.1, 69.9, 68.2, 67.3,
34.4,32.2,31.6,29.8,29.7,29.7, 26.6, 24.9, 23.1, 22.7, 20.5, 20.3, 17.8, 17.7, 14.2, 14.0.

* Optical rotation for the isolated M ezzettiaside-9: [o]p = — 56.4 (¢= 0.10, CHCl;) (Ref. 2).
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1-Octyloxy-2,3-didehydro-5-methyl-4-oxopyranosyl-(1—3)-2,4- O-diacetyl-a-L-
rhamnopyranosyl-(1-3)-2- O-chlor oacetyl-4- O-hexanoyl-a-L-rhamnopyranoside (13):
OCgH17

O
O

OACcCI
Aco@ﬁ
o

OAc
o7

To a stirred solution of alcohol 22 (250 mg, 0.37 mmol) in CH,CI, (1.8 mL, 0.2M) at 0 °C was
added Boc-pyranone 14 (251.3 mg, 1.10 mmol) followed by addition of Pd,(dba);*CHCI; (10.0
mg, 2.5 mol%) and PPh; (10.2 mg, 10 mol%) solution in CH,Cl,. The reaction was stirred and

PentCO,

warmed from 0 °C to rt. After 5 h, reaction was quenched by 10 mL saturated NaHCOj solution,
followed by extraction with Et;O (3 x 300 mL). The organic layers were combined, washed with
5 mL saturated brine, dried over Na,SO, and concentrated under reduced pressure. The crude
product was purified using silica gel flash chromatography eluting with 15-18% EtOAc/hexane
to give trisaccharide enone 13 (198 mg, 0.25 mmol, 68%): Rf(30% EtOAc/hexane) = 0.8; [a]*D
=—34.4 (c= 0.3, CH,Cl,); IR (thin film, cm™) 3487, 2927, 2856, 1792, 1746, 1457, 1375, 1239,
1135, 1088, 1045, 987; 'H NMR (400 MHz, CDCl3) & 6.65 (dd, J=10.4, 3.6 Hz, 1H), 6.05 (d, J
=10.4 Hz, 1H), 5.24 (d, J= 3.6 Hz, 1H), 5.20 (d, J= 1.2 Hz, 1H), 5.09 (m, 2H), 5.04 (dd, J=
9.6, 9.6 Hz, 1H), 4.87 (s, 1H), 4.72 (s, 1H), 4.41 (q, J= 6.8 Hz, 1H), 4.21 (d, J= 8.0 Hz, 2H),
4.12 (dd, J=10.4, 3.6 Hz, 1H), 4.09 (dd, J= 10.4, 2.8 Hz, 1H), 3.81 (dq, J= 9.6, 5.6 Hz, 2H),
3.67 (ddd, J=9.6, 6.8, 6.8 Hz, 1H), 3.43 (ddd, J=9.6, 5.6, 5.6 Hz, 1H), 2.45 (m, 1H), 2.35 (m,
1H), 2.09 (s, 6H), 1.64 (m, 4H), 1.33-1.16 (m, 17H), 1.19 (m, 6H), 0.89 (m, 6H); °C NMR (100
MHz, CDCl;) 6 196.7, 173.2, 170.4, 170.1, 167.3, 142.2, 127.8, 99.4, 97.0, 95.5, 75.5, 75.4,
73.6,72.4,72.1, 71.9, 70.8, 68.5, 67.6, 66.7, 41.0, 34.2, 32.0, 31.5, 29.5, 29.4, 26.3, 24.7, 22.9,
22.5,21.2, 21.1, 17.59, 17.57, 15.0, 14.3, 14.1; HRMS (ESI) calcd for [C3gHs00;5C1 + H]™
791.3621, Found: 791.3656.
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1-Octyloxy-2,3-didehydro-a-L-rhamnopyranosyl-(1-3)-2,4- O-diacetyl-o.-L-
rhamnopyranosyl-(1-3)-2- O-chlor oacetyl-4- O-hexanoyl-a-L-rhamnopyranoside (13a):
OCgH47

O
O

OAcCI
Acoﬂﬁ
? OAc
107227

To a solution of trisaccharide enone 13 (150 mg, 0.19 mmol) in CH,Cl, (1.5 mL) at — 78 °C was
added CeCl3/MeOH solution (0.4 M in MeOH, 0.38 mL) and NaBH,4 (15 mg, 0.38 mmol). The

Pent002

reaction mixture was stirred at — 78 °C for 3 h. The reaction mixture was quenched with 3 mL
saturated NaHCO; solution, extracted with Et;O (3 x 30 mL), dried over Na,SO4, and
concentrated under reduced pressure. The crude product was purified using silica gel
chromatography eluting with 22-25% EtOAc/hexane to give trisaccharide allylic alcohol 13a
(131mg, 0.17 mmol, 87%): Ry (30% EtOAc/hexane) = 0.4; [a]”p = — 36.6 (¢= 1.8, CH,Cl,); IR
(thin film, cm™) 3503, 2929, 2858, 1745, 1375, 1292, 1135, 1088, 1044, 986; 'H NMR (400
MHz, CDCl3) 6 5.90 (d, J=10.4 Hz, 1H), 6.05 (ddd, J=10.4, 3.0, 2.4 Hz, 1H), 5.20 (d, J=1.2
Hz, 1H), 5.09 (dd, J= 9.6, 9.6 Hz, 1H), 5.02 (d, J= 1.2 Hz, 1H), 5.00 (dd, J= 9.6, 9.6 Hz, 1H),
4.96 (s, 1H), 4.86 (s, 1H), 4.72 (s, 1H), 4.21 (d, J= 9.6 Hz, 2H), 4.11 (dd, J= 9.6, 3.2 Hz, 1H),
3.95 (dd, J=10.0, 3.6 Hz, 1H), 3.80 (m, 3H), 3.67 (ddd, J=9.6, 7.2, 7.2 Hz, 1H), 3.56 (dq, J=
8.8, 6.0 Hz, 1H), 3.43 (ddd, J= 9.6, 6.4, 6.4 Hz, 1H), 2.49-2.28 (m, 2H), 2.11 (s, 3H), 2.07 (s,
3H), 1.64 (m, 4H), 1.32-1.24 (m, 17H), 1.18 (m, 6H ), 0.89 (m, 6H); *C NMR (100 MHz,
CDCl3) 6 173.2, 170.6, 170.2, 167.3, 134.0, 126.0, 99.4, 97.0, 96.7, 75.2, 74.7, 73.7, 72.6, 72.5,
72.1, 69.7, 68.5, 68.4, 67.7, 66.7, 41.0, 34.2, 32.0, 31.5, 29.5, 29.4, 26.3, 24.7, 22.9, 22.5, 21.3,
21.10, 17.8, 17.6, 14.3, 14.1; HRMS-MALDI-TOF (CCA) (m/z): [M + Na]® calcd for
[C33Hg10;15C1 +Na]™: 815.3591, Found: 815.3575.
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1-Octyloxy-a-L-rhamnopyranosyl-(1—3)-2,4- O-diacetyl-a-L-rhamnopyranosyl-(1-3)-2-O-
chlor oacetyl-4- O-hexanoyl-a-L-rhamnopyranoside (13b):

OCgH17

PentCO, Q
o

OACCI
Aco@#
Q OAc
HO

OH

To a solution of allylic alcohol 13a (120 mg, 0.15 mmol) in +BuOH/acetone (1.5 mL) at 0 °C
was added a solution of (50% w/v) of Nemethyl morpholine N-oxide / water (75 puL) followed by
addition of crystalline OsO4 (2 mg, 5 mol%), stirred for 8 h. The reaction mixture was
concentrated and was pipetted directly on to a silica gel column using CH,Cl,, the crude product
was purified using silica gel column chromatography eluting with 95% EtoAc/hexane to get triol
13b (113.9 mg, 0.14 mmol, 91%) R; (10% MeOH/DCM) = 0.55; [a]*p = — 52.1 (¢ = 1.17,
CH,Cl); IR (thin film, cm™) 3433, 3309, 2930, 2859, 1746, 1375, 1229, 1138, 1088, 1045, 987;
'H NMR (400 MHz, CDCl3) & 5.18 (d, J= 2.4 Hz, 1H), 5.06 (dd, J= 10.4, 10.4 Hz, 1H), 4.98
(dd, J=10.4, 10.4 Hz, 1H), 4.94 (s, 1H), 4.85 (brs, 1H), 4.82 (s, 1H), 4.71 (s, 1H), 4.26 (d, J=
12.4 Hz, 2H), 4.10 (dd, J=10.4, 2.8 Hz, 1H), 3.92 (dd, J= 9.6, 3.2 Hz, 1H), 3.78 (m, 3H), 3.66
(dq, J=9.6, 6.4 Hz, 2H), 3.55 (dq, J= 8.8, 6.8 Hz, 1H), 3.42 (ddd, J=9.6, 6.8, 6.8 Hz, 2H), 3.31
(brs, 1H), 3.21 (brs, 1H), 2.48-2.34 (m, 2H), 2.11 (s, 3H), 2.08 (s, 3H), 1.63 (m, 4H), 1.29-1.22
(m, 17H), 1.20 (m, 6H), 0.88 (m, 6H); *C NMR (100 MHz, CDCl;) § 173.2, 170.6, 170.5, 167.4,
102.0, 99.4,97.0, 75.4, 74.8, 73.7, 73.07, 72.6, 72.2, 71.9, 71.6, 71.2, 69.1, 68.5, 67.4, 66.7, 41.0,
34.2,31.99, 31.47, 31.11, 29.48, 29.38, 26.2, 24.7, 22.82, 22.44, 21.1, 17.58, 17.47, 17.39, 14.2,
14.1; HRMS (ESI) calcd for [C33sHg30,7C1 + H]: 827.3832, Found: 827.3837.
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1-Octyloxy-2- O-acetyl-a-L-rhamnopyranosyl-(1—3)-2,4- O-diacetyl-a-L-rhamnopyranosyl-
(1—>3)-2- O-chlor oacetyl-4- O-hexanoyl-a-L-rhamnopyranoside (13c):

OCgH7
O
(0]

OAcCI
ACO@#
0 OAc
HO

OAc

PentCO,

To a solution of triol 13b (32 mg, 0.04 mmol) in 1.0 mL CH,CI, was added p-TsOH*H,O (2 mg)
and triethylorthoacetate (22 pL, 0.12 mmol) at 0 °C. After stirring at 0 °C for 30 min, 0.1 mL
90% AcOH (aq.) was added and the reaction mixture was stirred for another 30 min at 0 °C. The
reaction mixture was diluted with 5 mL EtOAc and washed with 2 mL saturated NaHCO;
solution, followed by washing with 3 mL saturated brine, dried over Na,SO4. The combined
organic layers were concentrated under reduced pressure to give crude product. The crude
product was purified by flash chromatography on silica gel eluting with 50-55% EtOAc/hexane
to give diol 13¢(26.6 mg, 0.031 mmol, 79%): R¢(70% EtOAc/hexane) = 0.4; [0]*p =—33.7 (c=
0.42, CH,Cl,); IR (thin film, cm™) 3462, 2955, 2927, 2858, 1745, 1479, 1376, 1235, 1138, 1046,
978, 749; 'H NMR (400 MHz, CDCls) & 5.18 (d, J= 2.4 Hz, 1H), 5.08 (dd, J=10.4, 10.4 Hz,
1H), 5.03 (dd, J= 9.6, 9.6 Hz, 1H), 4.93 (d, J= 3.2 Hz, 1H), 4.89 (d, J= 2.0 Hz, 1H), 4.85 (s,
1H), 4.84 (s, 1H), 4.72 (s, 1H), 4.20 (d, J= 7.2 Hz, 2H), 4.10 (dd, J= 10.4, 2.8 Hz, 1H), 3.93
(dd, J=10.4, 2.8 Hz, 1H), 3.78 (dq, J= 9.6, 6.0 Hz, 3H), 3.67 (ddd, J= 9.6, 6.4, 6.4 Hz, 1H),
3.61 (dd, J=9.6, 2.8 Hz, 1H), 3.44 (ddd, J= 9.6, 6.4, 6.4 Hz, 1H), 3.40 (m, 1H), 2.47-2.27 (m,
2H), 2.14 (s, 9H), 1.64 (m, 4H), 1.31-1.25 (m, 17H), 1.19 (m, 6H), 0.91 (m, 6H); *C NMR (100
MHz, CDCls) 6 173.1, 170.71, 170.42, 167.3, 99.57, 99.54, 97.0, 75.6, 74.7, 73.73, 73.48, 72.51,
72.27,72.14,71.9, 70.1, 68.98, 68.53, 67.6, 66.7, 41.0, 34.2, 32.0, 31.5, 29.92, 29.5, 29.43, 26.3,
24.7, 22.87, 22.51, 21.17, 21.07, 17.62, 17.51, 17.44, 14.3, 14.1; HRMS (ESI) calcd for
[C40Hgs015C1 + H]'™: 869.3936, Found: 869.3936.
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M ezzettiaside-8 (8):
OCgH17

PentCO, Q

o]

OH
ACO@#
? OAc
HO

OAc

To a stirred solution of diol 13¢ (20 mg, 0.023 mmol) in THF (0.1 mL) was added thiourea (10.5
mg, 0.138 mmol), NaHCO3 (6.8 mg, 0.08 mmol) and n-BuyNI (4.2 mg, 0.01 mmol). The reaction
mixture was stirred at 60 °C for 6 h. The reaction mixture was pipetted directly to a silica gel
column and eluted with 65-70% EtOAc/hexane to afford Mezzettiaside-8 (8) (15.5 mg, 0.019
mmol, 85%) as a gum: Ry (100% EtOAc/hexane) = 0.5; [oc]ZSD =—-40 (c= 0.1, CHCIl3); IR (thin
film, cm™) 3454, 2925, 2854, 1741, 1459, 1376, 1264, 1236, 1076, 1046, 736, 704; '"H NMR
(400 MHz, CDCls) ¢ 5.06 (dd, J=9.6, 9.6 Hz, 1H), 5.04 (dd, J=10.0, 10.0 Hz, 1H), 4.99 (dd, J
=3.2,2.4 Hz, 1H), 4.88 (s, 3H), 4.76 (s, 1H), 4.06 (dd, J=10.4, 3.6 Hz, 1H), 3.94 (m, 3H), 3.80
(m, 2H), 3.66-3.60 (2H), 3.45 (m, 2H), 2.42 (m, 1H), 2.34 (1H), 2.14 (s, 3H), 2.13 (s, 3H), 2.12
(s, 3H), 1.62 (m, 4H), 1.29 (m, 24H), 1.19 (m, 6H), 0.88 (brs, 6H);*C NMR (100 MHz, CDCl5)
6 173.3, 170.8, 170.7, 170.5, 99.5, 99.4 (2C), 78.9, 74.9, 73.4, 72.5,72.4, 71.9, 71.9, 71.2, 69.9,
69.1, 68.2, 67.5, 66.4, 34.3, 32.0, 31.5, 29.9, 29.9, 29.5, 29.4, 26.3, 24.7, 22.9, 22.5, 21.2, 21.0,
17.6, 17.4, 14.3, 14.1; HRMS (ESI) calcd for [C3gHg4O17+ H]": 793.4222, Found: 793.4253.

('"H NMR (600 MHz, CDCl3) § 5.04 (dd, J=9.7, 9.7 Hz, 1H), 5.04 (dd, J=9.7, 9.7 Hz, 1H),
4.98 (dd, J=3.4, 1.8 Hz, 1H), 4.89 (dd, J= 3.6, 1.6 Hz, 1H), 4.87 (d, J= 1.8 Hz, 1H), 4.87 (d, J
=1.6 Hz, 1H), 4.75 (d, J= 1.8 Hz, 1H), 4.04 (dd, J=9.7, 3.4 Hz, 1H), 3.94 (dd, J=9.9, 3.3 Hz,
1H), 3.93 (dd, J=3.3, 1.5 Hz, 1H), 3.92 (dq, J=9.7, 6.3 Hz, 1H), 3.78 (dd, J=9.4, 3.5 Hz, 1H),
3.76 (dq, J=9.7, 6.3 Hz,1H), 3.65 (ddd, J=9.6, 6.8, 6.8 Hz, 1H), 3.60 (dq, J= 9.6, 6.2 Hz, 1H),
3.43 (dd, J=9.6, 9.4 Hz, 1H), 3.40 (ddd, J=10.4, 6.8, 6.8 Hz, 1H), 2.42 (m, 1H), 2.36 (m, 1H),
2.14 (s, 6H), 2.12 (s, 3H), 1.62 (m, 4H), 1.29 (m, 24H), 1.19 (m, 6H), 0.88 (brs, 6H); °*C NMR
(150 MHz, CDCl3) 6 173.0, 170.5, 170.4, 170.2, 99.3, 99.2, 99.2, 78.7, 74.7, 73.3, 72.5, 72.3,
71.9,71.9, 71.0, 69.8, 69.1, 68.2, 67.3, 66.2, 34.1, 31.8, 31.3, 29.4, 29.3, 29.2, 28.1, 24.5, 22.6,
22.3,21.0,20.9,20.8,17.4,17.2,17.4, 14.1, 14.9.
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NMR Data: (‘"H NMR, CD;0D + C¢Dg (6:1))  5.34 (dd, J=9.6, 9.6 Hz, 1H), 5.22 (br, 1H), 5.19
(dd, J= 9.6 9.6 Hz, 1H), 5.07 (s, 1H) 4.98 (s, 1H), 4.97 (s, 1H), 4.85 (s, 1H), 4.42 (dd, J= 9.6
Hz, 1H), 4.24 (dq, J= 8.8, 6.8 Hz, 1H), 4.07 (m, 1H), 4.04 (d, J= 9.6 Hz, 1H), 3.94 (dq, J= 9.6,
6.0 Hz, 2H), 3.81 (ddd, J= 9.6, 6.8, 6.8 Hz, 1H), 3.74 (dq, J= 8.8, 6.0 Hz, 1H), 3.56 (ddd, J=
9.6, 6.4, 6.4 Hz, 1H), 2.67 (m, 1H), 2.51 (m, 1H), 2.25 (s, 3H), 2.19 (s, 3H), 2.18 (s, 3H), 1.76
(m, 4H), 1.41 (m, 17H), 1.31 (brm, 6H), 1.02 (m, 6H); (*C NMR, CD;OD + C¢Ds (6:1)) &
173.9, 171.4, 171.0, 100.6, 100.3, 100.1, 78.7, 75.6, 73.3, 73.04, 72.98, 72.65, 72.57, 71.3, 69.8,

694, 68.1, 67.3, 67.1, 34.2, 32.2, 31.6, 30.0, 29.7, 29.6, 26.5, 24.8, 22.9, 22.6, 20.2, 20.1, 20.0,
17.2,17.0, 13.8, 13.6.

* Optical rotation for the isolated M ezzettiaside-8: [o]p = — 66.4 (c=0.10, CHCI3) (Ref. 1).
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M ezzettiaside-8: Comparison of '°C NMR spectra of isolated vs synthetic material

8/ppm &/ppm Synthetic in . &/ppm
Natural CD;0D+C¢Dj (6:1) Difference Synthetic
CD,0D+CyDj (6:1) (100 MHz) (ppm) CDCl, (150 MHz)
173.1 174.6 -1.5 173.0
172.1 172.1 0.0 170.5
172.1 172.1 0.0 170.4
171.6 171.7 -0.1 170.2
101.3 101.3 0.0 99.3
101.0 101.1 -0.1 99.2
100.8 100.8 0.0 99.2
79.4 79.5 0.1 787
76.3 76.3 0.0 74.7
74.1 74.1 0.0 73.3
73.8 73.8 0.0 72.5
73.7 73.7 0.0 72.3
734 73.4 0.0 71.9
73.3 73.3 0.0 71.9
72.0 72.0 0.0 71.0
70.5 70.5 0.0 69.8
70.1 70.1 0.0 69.1
68.0 68.8 -0.8 68.2
67.9 68.0 -0.1 67.3
67.8 67.8 0.0 66.2
34.1 34.9 -0.8 341
31.8 329 -1.1 31.8
31.3 324 -1.1 31.3
29.3 30.4 -1.1 294
29.1 30.4 -1.3 29.3
29.0 304 -1.4 29.2
26.1 273 -1.2 28.1
24.5 255 -1.0 24.5
22.7 23.7 -1.0 22.6
223 23.4 -1.1 223
21.0 20.9 0.1 21.0
21.0 20.9 0.1 20.9
20.8 20.8 0.0 20.8
17.4 17.9 -0.5 17.4
17.4 17.9 -0.5 17.2
17.2 17.7 -0.5 17.4
14.1 14.5 -0.4 14.1
13.9 14.3 -0.4 14.9

Note:- If we add (+ 0.7 ppm) to the above difference row, then everything falls within the range of +/- 0.8 ppm.
We think the difference is due to the solvent ratio of the NMR used for the isolated material.
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M ezzettiaside-8: Comparison of "H NMR spectra of isolated material vs synthetic.

Natural Data
6/J ppm in
CDg+CD3OD (1:6)

Synthetic data
(8/3 ppm in C¢D¢+CD30D (1:6))

Synthetic data
(8/J ppm in 600 CDCI,)

5.16 t,1=9.7

5.05

5.04 t,J=99

4.84 brs

4.84 brs

489 dd,J= 32,15
4.71 brs

426 dd,J= 9.6,3.4
4.07 dq,J=9.9,6.2
3.92

3.90

3.78 dq,1=9.6,6.3
374 dd,J=9.6,3.2
3.57 dq,J=9.6,6.2
339 t,J=96

127 d,71=62

1.16 d,71=62

1.15 d,J=6.2

3.66
2.52
2.12
2.08
2.06
1.68-1.15
0.89 m

5.34 (dd, J = 9.6, 9.6 Hz, 1H)
5.22 (br, 1H)

5.19 (dd, J = 9.6 9.6 Hz, 1H)
5.07 (s, 1H)

4.98 (s, 1H)

4.97 (s, 1H)

4.85 (s, 1H)

4.42 (dd, J = 9.6 Hz, 1H)
4.24 (dq, J = 8.8, 6.8 Hz, 1H)
4.07 (m, 1H)

4.04 (d, ] = 9.6 Hz, 1H)

3.94 (dq, J = 9.6, 6.0 Hz, 2H)
3.81 (ddd, J = 9.6, 6.8, 6.8 Hz, 1H)
3.74 (dq, T = 8.8, 6.0 Hz, 1H)
3.56 (ddd, J = 9.6, 6.4, 6.4 Hz, 1H)
2.67 (m, 1H)

2.51 (m, 1H)

2.25 (s, 3H)

2.19 (s, 3H)

2.18 (s, 3H)

1.76 (m, 4H)

1.41 (m, 17H)

1.31 (brm, 6H)

1.02 (m, 6H)
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5.04 (dd, J=9.7,9.7 Hz, 1H)
5.04 (dd, J=9.7,9.7 Hz, 1H)
4.98 (dd, J=3.4, 1.8 Hz, 1H)
4.89 (dd, J=3.6, 1.6 Hz, 1H)
4.87 (d, J=1.8 Hz, 1H)

4.87 (d, J=1.6 Hz, 1H)

4.75 (d, J=1.8 Hz, 1H)

4.04 (dd, J=9.7, 3.4 Hz, 1H)
3.94 (dd, J=9.9, 3.3 Hz, 1H)
3.93 (dd, J=3.3, 1.5 Hz, 1H)
3.92 (dq, J=9.7, 6.3 Hz, 1H)
3.78 (dd, J=9.4,3.5 Hz, 1H)
3.76 (dq, J=9.7, 6.3 Hz,1H)
3.65 (ddd, J=9.6, 6.8, 6.8 Hz, 1H)
3.60 (dq, J=9.6, 6.2 Hz, 1H)
3.43(dd, J=9.6,9.4 Hz, 1H)
3.40 (ddd, J=10.4, 6.8, 6.8 Hz, 1H)
2.42 (m, 1H)

2.36 (m, 2H)

2.14 (s, 6H)

2.12 (s, 3H)

1.62 (m, 4H)

1.29 (m, 24H)

1.19 (d, J =5.2 Hz, 6H)

0.88 (brs, 6H)



1-Octyloxy-2,3-didehydro-4- O-acetyl-a-L-rhamnopyranosyl-(1—3)-2,4- O-diacetyl-o-L-
rhamnopyranosyl-(1-3)-2- O-chlor oacetyl-4- O-hexanoyl-o-L-rhamnopyranoside (13d):

OCgH47

PentCO, Q

Q OAcCI

AcO Q

O

OAc
Acow

To a solution of allylic alcohol 13a (60 mg, 0. 076 mmol) in CH,Cl, (0.5 mL), added pyridine
(15 pL), acetic anhydride (10.8 pL, 0.11 mmol) and 4-dimethylaminopyridine (1.0 mg, 10
mol%) at 0 °C. After stirring for 2 h, the mixture was diluted with ether, washed with 1N dil. HC1
solution (1 mL) and the solvent was evaporated under reduced pressure. The crude product was
purified by silica gel flash chromatography eluting with 8-10% EtOAc/hexane to give allylic
acetate 13d (51.3 mg, 0.06 mmol 81%) as oil: R (30% EtOAc/hexane) = 0.75; [a]*p =— 54.2 (¢
= 0.67, CH,CL); IR (thin film, cm™) 2955, 2856, 1744, 1376, 1228, 1159, 1137, 1087, 1041,
1003; "H NMR (400 MHz, CDCl3) § 5.81 (d, J= 10.0 Hz, 1H), 5.62 (d, J=10.0 Hz, 1H), 5.20
(d, J=12Hz 1H), 5.10 (dd, J=9.6, 9.6 Hz, 1H), 5.02 (dd, J= 9.6, 9.6 Hz, 1H), 4.99 (br, 2H),
4.96 (dd, J=10.4, 10.4 Hz, 1H), 4.85 (s, 1H), 4.72 (s, 1H), 4.24 (d, J= 7.2 Hz, 2H), 4.12 (dd, J
=9.6, 3.6 Hz, 1H), 3.95 (dq, J=10.4, 2.8 Hz 1H), 3.81 (dq, J=10.4, 6.8 Hz, 3H), 3.67 (ddd, J=
9.6, 6.4, 6.4 Hz, 1H), 3.43 (9.6, 6.8, 6.8 Hz, 1H), 2.43-2.34 (m, 2H), 2.13 (s, 3H), 2.07 (s, 6H),
2.07 (s, 3H), 1.64 (m, 4H), 1.32-1.24 (m, 14H), 1.19 (m, 9H), 0.90 (br, 6H); *C NMR (100
MHz, CDCls) 6 173.1, 170.7, 170.6, 170.1, 167.3, 130.5, 127.0, 99.3, 97.0, 96.9, 75.2, 74.9, 73.6,
72.5,72.5,72.1,70.9, 68.5, 67.7, 66.7, 65.2, 41.0, 34.2, 32.0, 31.5, 29.9, 29.5, 29.4, 26.3, 24.7,
22.9,22.5,21.3,21.1, 17.8, 17.6, 14.3, 14.1; HRMS (ESI) calcd for [C49Hs3016+ H]': 835.3883,
Found: 835.3919.
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1-Octyloxy-4- O-acetyl-a-L-rhamnopyranosyl-(1—3)-2,4- O-diacetyl-a-L-rhamnopyranosyl-
(1—3)-2- O-chlor oacetyl-4- O-hexanoyl-a-L-rhamnopyranoside (23):
OCgH47

PentCO, Q

0]

OAcCI
ACO@#
0 OAc
Aco\mf
HO

OH

To a solution of allylic acetate 13d (50 mg, 0.06 mmol) in -BuOH/acetone (0.5 mL) at 0 °C was
added a solution of (50% w/v) of N-methyl morpholine N-oxide/water (60 pL) and crystalline
0504 (0.8 mg, 5 mol%). The reaction was stirred for 6 h. The reaction mixture was quenched
with saturated sodium sulfite solution (0.1 mL), concentrated under reduce pressure and pipetted
directly on to a silica gel column. The crude product was purified using silica gel column
chromatography eluting with 40-45% EtOAc/hexane to get diol 23 (44.2 mg, 0.051 mmol, 85%)
as liquid; Ry (70% EtOAc/hexane) = 0.5; [0]*p = — 53.3 (¢ = 0.8, CH,Cl,); IR (thin film, cm™)
3441, 2931, 2927, 1745, 1727, 1264, 1235, 749, 731, 702; '"H NMR (400 MHz, CDCl;) & 5.15
(d, J=1.6 Hz, 1H), 5.03 (dd, J=9.6, 9.6 Hz, 1H), 4.98 (dd, J=9.6, 9.6 Hz, 1H), 4.89 (d, J=2.4
Hz, 1H), 4.83 (s, 1H), 4.82 (s, 1H), 4.77 (dd, J=10.4, 10.4 Hz, 1H), 4.68 (s, 1H), 4.18 (d, J=9.6
Hz, 2H), 4.07 (dd, J=10.4, 2.8 Hz, 1H), 3.91 (dd, J=9.6, 3.2Hz, 1H), 3.75 (m, 2H), 3.74 (dd, J
=10.4 Hz, 1H ), 3.67 (d, J=2.8 Hz, 1H), 3.65 (m, 1H), 3.62 (ddd, J= 9.6, 6.8, 6.8 Hz, 1H), 3.38
(ddd, J=9.6, 6.8, 6.8 Hz, 1H), 3.07 (brs, 1H), 2.44 -2.22 (m, 2H), 2.09 (s, 3H), 2.07 (s, 3H), 2.04
(s, 3H), 1.60 (m, 4H), 1.28-1.24 (m, 14H), 1.15 (m, 9H), 0.86 (brs, 6H); °C NMR (100 MHz,
CDCl3) 6 172.1, 170.34, 170.31, 167.3, 101.7, 99.3, 96.9, 75.4, 74.8, 74.6, 73.5, 72.4, 72.1, 71.8,
71.1, 69.9, 68.4, 67.4, 66.7, 66.6, 40.9, 34.1, 31.9, 31.4, 29.4, 29.3, 26.2, 24.6, 22.8, 22.4, 21.2,
21.1, 21.0, 17.5, 17.4, 17.2, 14.2, 14.0; HRMS (ESI) calcd for [C4oHgs015Cl + H]": 869.3936,
Found: 869.3936.
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M ezzettiaside-4 (4):
OCgH,7

PentCO, Q

Q OH
ACO@#
@ OAc
Aco\mf
HO

OH

To a solution of diol 23 (30 mg, 0.035 mmol) in THF (1.5 mL) was added thiourea (15.7 mg,
0.21 mmol), NaHCO;3 (10.1 mg, 0.12 mmol) and n-BusNI (12.7 mg, 0.035 mmol) and the
mixture was stirred at 60 °C for 2 h. The reaction mixture was pipetted directly to a silica gel
column and eluted with 55-60% EtOAc/hexane to afford Mezzettiaside-4 (4) (22.5 mg, 0.028
mmol, 82%) as a gum: R (70% EtOAc/hexane) = 0.3; [a]*p = — 56.9 (c¢= 0.46, CHCl;); IR (thin
film, cm™) 3414, 3231, 2928, 2856, 1742, 1457, 1375, 1231, 1137, 1076, 1045, 980; 'H NMR
(400 MHz, CDCls) 5.06 (dd, J= 9.6, 9.6 Hz, 1H), 5.03 (s, 1H), 5.02 (dd, J= 9.6, 9.6 Hz, 1H),
4.97 (dd, J=3.6, 1.2 Hz, 1H), 4.85 (s, 1H), 4.79 (s, 1H), 4.78 (dd, J=9.6, 9.6 Hz, 1H), 4.18 (dd,
J=104, 3.6 Hz, 1H), 3.98 (m, 2H), 3.90 (dd, J=9.6, 3.6 Hz, 1H), 3.85 (d, J= 2.0 Hz, 1H), 3.79
(dq, J=9.6, 6.2 Hz, 1H), 3.73 (dd, J= 9.6, 3.2 Hz, 1H), 3.70 (dq, J= 9.6, 6.2 Hz, 1H), 3.65
(ddd, J=9.6, 6.2, 6.2 Hz, 1H), 3.42(ddd, J= 9.6, 6.2, 6.2 Hz, 1H), 2.44-2.35 (m, 2H), 2.12 (s,
3H), 2.11 (s, 3H), 2.07 (s, 3H), 1.63 (m, 4H), 1.31 (m, 14H), 1.24 (m, 6H), 1.14 (d, J= 6.8 Hz,
3H), 0.89 (m, 6H); °C NMR (100 MHz, CDCl3) § 174.1, 172.3, 170.5, 170.3, 101.8, 99.7, 99.5,
79.4,75.3,75.2, 72.5, 72.3, 72.0, 71.2, 71.1, 69.9, 68.2, 67.4, 66.7, 66.4, 34.3, 32.0, 31.5, 29.6,
29.5,294,263,24.7,229, 225, 21.3,21.2, 21.1, 17.62, 17.63, 17.3, 14.3, 14.1; HRMS (ESI)
caled for [C3gHgsO17 +H]+: 793.4222, Found: 793.4226.

NMR Data: "H NMR (600 MHz, CDCl3) § 5.04 (dd, J=9.9, 9.8 Hz, 1H), 5.03 (dd, J=9.9, 9.8
Hz, 1H), 5.01 (d, J= 1.6 Hz, 1H), 4.99 (dd, J= 3.4, 1.8 Hz, 1H), 4.86 (d, J= 1.8 Hz, 1H), 4.78
(d, J=1.6 Hz, 1H), 4.75 (dd, J= 9.7, 9.7 Hz, 1H), 4.14 (dd, J=9.9, 3.4 Hz, 1H), 3.96 (dd, J=
3.3, 1.6 Hz, 1H), 3.95 (dq, J=19.8, 6.3 Hz, 1H), 3.90 (dd, J= 9.8, 3.3 Hz, 1H), 3.84 (dd, J=3.5,
1.6 Hz, 1H), 3.77 (dq, J=9.9, 6.3 Hz, 1H), 3.73 (dd, J=9.7, 3.5 Hz, 1H), 3.70 (dq, J=9.7, 6.3
Hz, 1H), 3.65 (ddd, J= 9.6, 6.8, 6.8 Hz, 1H), 3.41(ddd, J= 9.6, 6.8, 6.8 Hz, 1H), 2.44-2.35 (m,
2H), 2.12 (s, 3H), 2.11 (s, 3H), 2.07 (s, 3H), 1.63 (m, 4H), 1.31 (m, 14H), 1.24 (m, 6H), 1.14 (d,
J= 6.8 Hz, 3H), 0.89 (m, 6H); '"H NMR (150 MHz, CDCls) § 173.5, 172.1, 170.2, 170.0, 101.4,
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99.4,99.3, 79.1, 75.1, 74.9, 72.3, 71.9, 71.7, 71.0, 71.0, 69.8, 67.2, 66.5, 66.2, 34.1, 31.8, 31.3,
29.4,29.3,29.2,26.1,24.5,22.6,22.3,21.1,21.0,20.8, 17.4, 17.4, 17.3, 14.1, 13.9.

'"H NMR (500 MHz, CD;0D + C¢Dg (6:1)) & 5.67 (dd, J= 10.0, 10.0 Hz, 1H), 5.58 (dd, J= 1.5,
1.5 Hz, 1H), 5.55 (dd, J=10.0, 10.0 Hz, 1H), 5.47 (dd, J= 10.0, 10.0 Hz, 1H), 5.38 (s, 1H), 5.32
(s, 1H), 5.21 (s, 1H), 4.81 (dd, J= 9.5, 3.5 Hz, 1H), 4.61 (dg, J=9.5, 6.0 Hz, 1H), 4.43 (m, 2H),
4.29 (m, 2H), 4.26-4.22 (dq, J= 9.5, 6.0 Hz, 2H) 4.15 (m, 1H), 3.89 (m, 1H), 2.94 (m, 1H), 2.84
(m, 1H), 2.54 (s, 3H), 2.51 (s, 6H), 2.12-2.03 (m, 4H), 1.84 (m, 14H), 1.66 (m, 9 H), 1.39 (m,
6H); '°C NMR (100 MHz, CD;OD + C¢Dg (6:1)) & 173.9, 171.7, 171.0, 170.9, 103.0, 100.7,
100.2, 78.9, 75.0, 74.6, 73.4 72.7, 72.5, 71.7, 71.4, 69.8, 68.1, 67.7, 67.4, 67.2, 34.3, 32.3, 31.7,
29.8,29.7,26.7, 24.9, 23.0, 22.7, 20.4, 20.2, 20.1, 17.4, 17.3, 17.1, 13.9, 13.7.

> Optical rotation for the isolated M ezzettiaside-4: [o]p = — 54 (¢= 0.46, CHCl;) (Ref. 1).
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M ezzettiaside-4: Comparison of >C NMR spectra of natural vs synthetic

&/ppm &/ppm Difference d/ppm
Natural Synthetic in (ppm) Synthetic in
CD;0D+C¢Dg (~ 6:1)  CD30D+CgDg (6:1) (150 MHz CDCl;)
173.9 173.9 0.0 173.5
171.8 171.7 0.1 172.1
170.9 171.0 -0.1 170.2
170.8 170.9 -0.1 170.0
103.1 103.0 0.1 101.4
100.8 100.7 0.1 99.4
100.4 100.2 0.2 99.3
79.4 78.9 0.5 79.1
75.4 75.0 0.4 75.1
75.1 74.5 0.5 74.9
73.6 73.4 0.2 72.3
73.1 72.7 0.4 71.9
72.8 72.5 0.3 71.7
72.0 71.7 0.3 71.0
71.9 71.4 0.5 71.0
70.3 69.4 0.5 69.8
68.3 68.1 0.2 67.2
67.9 67.7 0.2 66.5
67.9 67.4 0.5 66.2
67.4 67.2 0.2 34.1
34.8 343 0.5 31.8
32.4 32.3 0.1 31.3
31.9 31.7 0.2 29.4
30.1 29.8 0.3 29.3
29.9 29.7 0.2 29.2
29.8 29.7 0.1 26.1
26.8 26.6 0.2 24.5
25.2 24.9 0.3 22.6
23.2 23.0 0.2 22.3
22.9 22.7 0.2 21.1
20.9 20.3 0.5 21.0
20.7 20.1 0.5 20.8
20.4 20.1 0.3 17.4
17.9 17.3 0.5 17.4
17.8 17.1 0.5 17.3
17.6 17.1 0.5 14.1
14.4 13.9 0.5 13.9
14.2 13.7 0.5

Note:- Here, if we substract 0.2 ppm from the above difference, the everything falls within
a range of +/- 0.3 ppm.
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M ezzettiaside-4: Comparison of "H NMR spectra of natural vs synthetic

Natural Data
6/J ppm in

C¢D¢+CD;0D (1:6)

Synthetic data
C¢D¢+CD;0D (1:6)

Synthetic data

(6/J ppm in CDCl;) (600 MHz)

5.67
5.59
5.53
5.44
5.38
5.21
5.13
4.75
4.49
4.40
4.38
4.27
4.26
4.23
4.17
3.84
3.53
2.78
2.57
1.09
1.06
2.18
2.06
1.96
1.57
1.51

9.8-9.9,9.7-9.9
9.8-9.9,9.7-9.9
3.0-3.5, 1.0-2.02
9.8-9.9,9.7-9.9
1.0-2.02
1.0-2.02
1.0-2.02
9.7-9.9, 3.0-3.5
9.8-9.9, 6.1-6.4
3.0-3.5, 1.0-2.02
9.7-9.9,3.0-3.5
3.0-3.5, 1.0-2.02
9.7-9.9,3.0-3.5
9.8-9.9, 6.1-6.4
9.8-9.9, 6.1-6.4

s, 3H
s, 3H
s, 3H
6.1-6.4
6.1-6.4

5.67 (dd, J =10.0, 10.0 Hz, 1H)

5.58 (dd, J = 1.5, 1.5 Hz, 1H)

5.55 (dd, ] =10.0, 10.0 Hz, 1H)
5.47 (dd, J = 10.0, 10.0 Hz, 1H)

5.38 (s, 1H)
5.32 (s, 1H)

5.21 (s, 1H)

4.81(dd, J=9.5,3.5 Hz, 1H)
4.61 (dg, J=9.5, 6.0 Hz, 1H)
4.43 (m, 2H)

4.29 (m, 2H)

4.26-4.22 (dg, J = 9.5, 6.0 Hz, 2H)

4.15 (m, 1H)
3.89 (m, 1H)
2.94 (m, 1H)
2.84 (m, 1H)
2.54 (s, 3H)

2.51 (s, 6H)
2.12-2.03 (m, 4H)
1.84 (m, 14H)
1.66 (m, 9 H)
1.39 (m, 6H)
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5.04 (dd,J=9.9, 9.8 Hz, 1H)
5.03 (dd,J=9.9, 9.8 Hz, 1H)
501 (d,J=1.6 Hz, 1H)

4.99 (dd,J=3.4, 1.8 Hz, 1H

4.86 (d,J= 1.8 Hz, 1H)

478 (d,J= 1.6 Hz, 1H)

4.75 (dd,J=9.7,9.7 Hz, 1H)
4.14 (dd,J=9.9, 3.4 Hz, 1H)
3.96 (dd, J=3.3,1.6 Hz, 1H)

3.95 (dq,J=9.8, 6.3 Hz, 1H)
3.90 (dd,J=9.8,3.3 Hz, 1H)
3.84 (dd,J=3.5, 1.6 Hz, 1H)
3.77 (dq,J=9.9, 6.3 Hz, 1H)
3.73 (dd,J=9.7,3.5 Hz, 1H)
3.70 (dq,J=9.7, 6.3 Hz, 1H)
3.65 (ddd, J = 9.6, 6.2, 6.2 Hz,
3.42(ddd, J=9.6, 6.2, 6.2 Hz,
2.44-2.35 (m, 2H)

2.13 (s, 3H)

2.11 (s, 3H)

2.08 (s, 3H)

1.63 (m, 4H)

1.31 (m, 14H)

1.24 (m, 6H)

1.14 (d, J = 6.8 Hz, 3H)

0.89 (m, 6H)



1-Octyloxy-2,4- O-diacetyl-a-L-rhamnopyranosyl-(1-3)-2,4- O-diacetyl-a-L-
rhamnopyranosyl-(1-3)-2- O-chlor oacetyl-4- O-hexanoyl-o-L-rhamnopyranoside (23a):
OCgH17

PentCO, Q

0]

OAcCI
ACO@#
0 OAc
Aco\mf
HO

OAc

To a stirred solution of diol 23 (15mg, 0.017 mmol) in CH,Cl, (0.2 mL) at 0 °C was added
triethylorthoacetate (9.5 pL, 0.052 mmol) and p-TsOH'H,O (2 mg). The reaction was stirred at 0
°C for 45 min and then aqueous acetic acid (90%, 0.15 mL) was added, stirred for another 20
min. The reaction mixture was diluted with 10 mL EtOAc and washed with saturated NaHCO3
solution, extracted with EtOAc (2 x 10 mL), dried over Na,SO,, and concentrated under reduced
pressure. The crude product was purified using silica gel flash chromatography eluting with 30-
35% EtOAc/hexane to give desired acetate 23a (13.0 mg, 0.014 mmol, 84%) as oily liquid: Ry
(70% EtOAc/hexane) = 0.7; [o]*’p = — 43.5 (¢ = 2.0, CH,Cl,); IR (thin film, cm™) 3470, 2937,
1754, 1745, 1612, 1584, 1231, 1139, 1093, 1042; 'H NMR (400 MHz, CDCl5) 8 5.17 (d, J=2.0
Hz, 1H), 5.07 (dd, J=9.2,9.2 Hz, 1H), 5.02 (dd, J=9.2, 9.2 Hz, 1H), 491 (d, J=1.6 Hz, 1H ),
4.86 (br, 2H), 4.83 (br, 1H), 4.79 (dd, J= 10.6, 10.6 Hz, 1H), 4.71 (s, 1H), 4.19 (d, J= 8.8 Hz,
2H), 4.09 (dd, J= 9.6, 2.8 Hz, 1H), 3.93 (dd, J=10.4, 2.8 Hz, 1H), 3.85 (dd, J=10.4, 3.2 Hz,
1H), 3.78 (dq, J= 9.6, 6.8 Hz, 3H ) 3.65 (ddd, J= 8.8, 6.4, 6.4 Hz, 1H), 3.41 (ddd, J= 9.6, 6.4,
6.4 Hz, 1H), 2.45 (m, 1H), 2.35 (m, 1H), 2.14 (s, 3H), 2.13 (brs, 6H), 2.11 (s, 3H), 1.63 (m, 4H),
1.28-1.15 (m, 23 H), 0.88 (m, 6H); *C NMR (100 MHz, CDCls) & 173.0, 171.8, 170.7, 170.5,
170.4, 167.3,99.5,99.2,96.9, 75.5, 74.7, 74.5, 73.6, 72.9, 72.2,72.2, 71.8, 68.5, 68.4, 67.7, 66.9,
66.7,40.9,34.2,32.0,31.5,29.49, 29.41, 26.2, 24.7,22.8,22.5,21.2,21.1,21.0, 17.6, 17.5, 17.3,
14.3, 14.1; HRMS (ESI) calcd for [C4,Hg7010C1 + H]™: 911.4043, Found: 911.4037.
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M ezzettiaside-2 (2):
OCgH47

PentCO, Q

O

OH
ACO@#
0 OAc
ACO@#
HO

OAc

To a stirred solution of chloroacetate 23a (10 mg, 0.011 mmol) in THF (0.1 mL) was added
thiourea (5.0 mg, 0.0654 mmol), NaHCOs3 (3.2 mg, 0.038 mmol) and n-BuyNI (2.01 mg, 0.006
mmol). The mixture was stirred at 60 °C for 4 h. The reaction solution was pipetted directly to a
silica gel column and eluted with 38-40% EtOAc/hexane to afford Mezzettiaside-2 (2) (7.1 mg,
0.009 mmol, 77%) as a gum: R (70% EtOAc/hexane) = 0.65; [01]2513 =-30.2 (c=0.25, CHCl5);
IR (thin film, cm™) 3453, 2956, 2927, 2859, 1745, 1462, 1452, 1378, 1234, 1137, 1076, 986,
832, 764; "H NMR (400 MHz, CDCl3) & 5.08 (dd, J=9.6, 9.6 Hz, 1H), 5.06 (dd, J= 9.6, 9.6 Hz,
1H), 4.97 (dd, J=3.2, 1.6 Hz, 1H ), 4.93 (s, 1H), 4.87 (dd, J= 3.6, 1.6 Hz, 1H), 4.86 (s, 1H),
4.83 (dd, J=10.4, 9.6 Hz, 1H), 4.75 (s, 1H), 4.06 (dd, J= 9.6, 3.2 Hz, 1H), 3.93 (m, 2H), 3.91
(dd, J= 8.0, 3.6 Hz, 1H), 3.87 (dd, J=10.4, 3.6 Hz, 1H), 3.78 (dq, J= 9.6, 6.4 Hz, 2H ), 3.67
(ddd, J=9.2, 6.4, 6.4 Hz, 1H), 3.42 (ddd, J=9.2, 6.4, 6.4 Hz, 1H), 2.41 (m, 1H), 2.36 (m, 1H),
2.15 (s, 6H), 2.14 (brs, 3H), 2.13 (s, 3H), 1.64 (m, 4H), 1.32 (m, 23H), 0.88 (m, 6H); *C NMR
(100 MHz, CDCls) 6 173.2, 171.8, 170.6, 170.5, 170.4, 99.4, 99.2, 78.9, 74.9, 74.5, 73.0, 72.3,
71.9, 71.8, 71.2, 68.4, 68.2, 67.6, 66.9, 66.4, 34.3, 32.0, 31.5, 29.6, 29.5, 29.4, 26.3, 24.7, 22.9,
22.5,21.2,21.2,21.0,17.6, 17.3, 14.3, 14.1; HRMS (ESI) calcd for [C4oHesO15 +H]": 835.4327,
Found: 835.4338.

NMR Data: "H NMR (400 MHz, C¢Ds+ CD;0D (1:6)) & 5.31 (dd, J= 9.6, 9.6 Hz, 2H), 5.21 (br,
2H), 4.95 (s, 1H), 4.85 (s, 1H), 4.81 (s, 1H), 4.47 (d, J= 10.0 Hz, 1H), 4.23 (m, 1H), 4.10 (br,
3H), 3.93 (dq, J= 7.2 Hz, 2H), 3.78 (m, 1H), 3.51 (m, 1H), 2.60 (m, 1H), 2.49 (m, 1H), 2.26 (s,
3H), 2.20 (s, 3H), 2.17 (s, 6H), 1.75 (m, 4H), 1.40 (brm, 17H), 1.30 (m, 6H), 1.02 (br, 6H); "°C
NMR (100 MHz, CsD¢+ CD;OD (1:6)) 6 174.5, 172.2, 172.1, 172.0, 171.5, 101.3, 101.0, 100.6,
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79.7,75.7,75.0, 74.0, 73.8, 73.4, 73.1, 72.0, 68.8, 68.2, 68.1, 68.0, 67.8, 35.0, 32.9, 32.4, 30.41,
30.35,27.3, 25.6, 23.7, 23.4,20.9, 20.8,20.7, 17.9, 17.7, 17.7, 14.5, 14.3.°

1-Octyloxy-3,4- O-diacetyl-o-L-rhamnopyranosyl-(1—3)-2,4- O-diacetyl-a-L-
rhamnopyranosyl-(1-3)-2- O-chlor oacetyl-4- O-hexanoyl-a-L-rhamnopyranoside (23b):

OCgH,7

PentCO, Q

)

OAcCI
Aco@#
0 OAc
Acoﬂ#
AcO

OH
To a solution of trisaccharide diol 23 (19 mg, 0.02 mmol) in CH;CN/THF (1:0.1, 0.1 mL), added
boron catalyst (Ph,BOCH,CH;NH,) (0.7 mg, 15 mol%), the reaction was stirred at 0 °C for 20
min. To the reaction then added acetyl chloride (2.3 uL, 0.033 mmol) followed by addition of
DIPEA (5.7 uL, 0.033 mmol). The reaction mixture was stirred at at 0 °C for 2 h then diluted
with ethyl acetate and washed with water. The organic layers were combined, dried over Na,SO4
and concentrated under reduced pressure. The crude product was purified using silica gel flash
chromatography eluting with 30-32% EtOAc/hexane to give alcohol as oil 23b (14.2 mg, 0.016
mmol, 71%): R(70% EtOAc/hexane) = 0.8; [a]25D= —45.4 (c=0.32, CH,Cl,); IR (thin film, cm
1) 3491, 2955, 2856, 1744, 1373, 1226, 1136, 1088, 1042, 987; 'H NMR (400 MHz, CDCls) &
5.18 (br, 1H), 5.08 (m, 2H), 5.03 (dd, J= 9.6, 9.6 Hz, 3H), 5.04 (br, 1H), 4.96 (br, 1H), 4.87
(brs, 2H), 4.72 (s, 1H), 4.20 (d, J= 7.2 Hz, 2H), 4.10 (dd, J= 9.6, 2.8 Hz, 1H), 3.98 (dd, J=
10.4, 2.8 Hz, 1H), 3.91 (d, J= 1.2 Hz, 1H), 3.80 (dq, J= 8.8, 6.8 Hz, 3H), 3.67 (ddd, J=8.8, 6.4,
6.4 Hz, 1H), 3.43 (ddd, J= 8.8, 6.4, 6.4 Hz, 1H), 2.45 (m, 1H), 2.34 (m, 1H), 2.15 (s, 3H), 2.08
(s, 3H), 2.05 (s, 3H), 2.03 (s, 3H), 1.64 (m, 4H), 1.29 (m, 17H), 1.19 (m, 6H), 0.88 (br, 6H); °C
NMR (100 MHz, CDCI3) 6 173.2, 170.5, 170.4, 170.3, 169.9, 167.4, 101.0, 99.4, 97.0, 75.5,

® Optical rotation for the isolated M ezzettiaside-2: [a]p = — 31 (¢= 0.25, CHCl;) (Ref. 1).
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74.6, 73.7, 72.5, 72.2, 71.6, 71.2, 69.8, 68.5, 67.6, 67.3, 66.7, 41.0, 34.3, 32.0, 31.5, 29.5, 29.4,
26.3, 24.7, 229, 22.5, 21.2, 21.14, 21.1, 21.06, 17.6, 17.5, 17.4, 143, 14.3; HRMS-
MALDI-TOF (CCA) (m/z): [M + Na]® caled for [C4Hs010Cl + Na]™; 933.3857, Found:
933.3839.
M ezzettiaside-3 (3):

OCgH17

PentCO, Q

O

OH
ACO@#
0 OAc
Acoﬂ#
AcO

OH

To a stirred solution of alcohol 23b (11 mg, 0.012 mmol) in THF (0.5 mL) was added thiourea
(5.51 mg, 0.072 mmol), NaHCOs3 (3.55 mg, 0.042 mmol) and n-BuyNI (2.2 mg, 0.006 mmol).
The reaction mixture was stirred at 60 °C for 1 h, then the mixture was diluted with ethyl acetate
and extracted (3 x SmL). The combined organic layers were concentrated and the crude product
was purified using column chromatography, eluting with 40-42% EtOAc/hexane to afford
Mezzettiaside-3 (3) (8.3 mg, 0.01 mmol, 82%) as a gum: R¢(70% EtOAc/hexane) = 0.6; [o]*p =
—56.7 (c= 0.44, CHCLy); IR (thin film, cm™) 3492, 3278, 2925, 2855, 1740, 1372, 1165, 1136,
1074, 1044, 987; "H NMR (500 MHz CDCls3) § 5.08 (m, 5H), 4.92 (d, J= 2.0 Hz, 1H), 4.89 (d, J
=2.0 Hz, 1H), 4.76 (d, J= 1.5 Hz, 1H), 4.12 (dd, J=10.0, 3.5 Hz,1H), 3.96 (m, 3H), 3.92 (dd, J
=10.0, 3.0 Hz, 1H), 3.83 (dq, J=10.0, 6.5 Hz, 2H), 3.67 (ddd, J= 9.5, 6.5, 3.0 Hz, 1H), 3.43
(ddd, J=10.0, 6.5, 3.0 Hz, 1H), 2.45 (m, 1H), 2.35 (m, 1H), 2.16 (s, 3H), 2.08 (s, 3H), 2.06 (s,
3H), 2.03 (s, 3H), 1.65 (m, 4H), 1.32 (m, 17H), 1.20 (d, J= 6.0 Hz, 3H), 1.19 (d, J= 6.0 Hz,
3H), 0.88 (br, 6H); °C NMR (100 MHz, CDCls) & 173.4, 170.5, 170.4, 170.2, 170.1, 101.1,
99.4,79.1,74.7,72.6,71.9,71.6 , 71.55, 71.2, 71.2, 69.7, 68.2, 67.4, 67.3, 66.4,34.3,32.0, 31.5,
295,294,263, 24.7, 22.9, 22.5, 21.2, 21.1, 21.1,17.6, 17.4, 14.3, 14.1; HRMS-MALDI-TOF
(CCA) (m/z): [M + Na]" calcd for [C4HgsO15+ Na]"; 857.4141, Found, 857.4164.

NMR Data:'H NMR (600 MHz, CsD¢) & 5.57 (dd, J=10.0, 9.5 Hz, 1H), 5.54 (dd, J=10.1, 9.7
Hz, 1H), 5.51 (dd, J=9.6, 9.6 Hz, 1H), 5.45 (dd, J=10.1, 3.2 Hz, 1H), 5.43 (dd, J=3.5, 1.8 Hz,
1H), 5.19 (d, J= 1.7 Hz, 1H), 4.99 (d, J= 1.8 Hz, 1H), 4.88 (d, J= 1.6 Hz, 1H), 4.50 (dd, J=
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10.0, 3.5 Hz, 1H), 4.25 (dq, J=9.5, 6.3 Hz, 1H), 4.23 (dd, J= 3.2, 1.7 Hz, 1H), 4.22 (dq, J=9.7,
6.2 Hz, 1H), 421 (d, J= 3.3, 1.6 Hz, 1H), 4.17 (dd, J= 9.9, 3.3 Hz, 1H), 4.01 (dq, J= 9.6, 6.2
Hz, 1H), 3.65 (ddd, J= 9.6, 6.8, 6.8 Hz, 1H), 3.45 (ddd, J= 9.6, 6.8, 6.8 Hz, 1H), 2.64 (m, 1H),
2.43 (m, 1H), 1.90 (s, 3H), 1.73 (s, 3H), 1.66 (s, 3H), 1.65 (s, 3H), 1.43 (m, 4H), 1.32 (m, 14H),
1.19 (m, 9H), 0.90 (m, 6H); *C NMR (150 MHz, C¢Ds) & 173.4, 170.2, 169.8, 169.6, 169.6,
102.2, 101.7, 100.1, 79.8, 76.8 75.3, 72.7, 72.4, 72.2, 71.9, 71.8, 71.8, 71.5, 67.8, 67.8, 66.9,
34.5,32.2, 31.7, 29.8, 29.7, 29.6, 26.5, 25.0, 23.0, 22.7, 20.5, 20.4, 20.4, 20.2, 17.8, 17.6, 17.4,
14.2, 14.1.

'"H NMR (400 MHz, C¢Dg + CD;OD) 5 5.77 (dd, J= 10.5, 9.6 Hz, 2H), 5.69 (dd, J=19.6, 9.6 Hz,
1H), 5.62 (br, 1H), 5.61 (dd, J= 10.4, 3.6 Hz, 1H), 5.41 (s, 1H), 5.24 (s, 1H), 5.17 (s, 1H), 4.56
(d, J= 9.6 Hz, 1H), 4.53 (m, 5H), 4.24 (dq, J= 6.4 Hz, 2H), 3.89 (m, 1H), 2.85 (m, 1H), 2.63 (m,
1H), 2.24 (s, 3H), 2.13 (s, 3H), 2.05 (s, 3H), 1.98 (s, 3H), 1.75 (m, 4H), 1.62-1.47 (m, 23H), 1.21
(m, 6H); *C NMR (100 MHz, C¢Dg + CD;OD (4:1))  173.7, 170.7, 170.7, 170.6, 170.6, 102.2,
100.5, 100.1, 79, 74.8, 73.2, 72.7, 72.3, 72.1, 71.5, 71.5, 69.3, 68.1, 67.7, 67.5, 67.1, 34.4, 32.1,

31.6, 30.1, 29.7, 29.7, 29.6, 26.5, 23.0, 22.6, 20.4, 20.3, 20.3, 20.2, 17.6, 17.4, 17.4, 14.2, 14.0.
7

7 Optical rotation for the isolated M ezzettiaside-3: [a]*’p = — 49 (c=0.38, CHCl5) (Ref. 1).
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M ezzettiaside-3: Comparison of *C NMR spectra of natural vs synthetic

d-values (ppm) d-values (ppm) in Difference d-values (ppm) 8-values (ppm)
Isolation Paper CgDg+CD;OD (~4:1) (ppm) Observed Data Observed Data
CDs+CD;0D (4:1) Ref. C4Dg (128 ppm) CDCl; (400 MHz)  C(D, (150 MHz NMR)
173.5 173.7 0.2 173.4 173.4
170.8 170.7 0.1 170.5 170.2
170.8 170.7 0.1 170.4 169.8
170.7 170.6 0.1 170.2 169.6
170.7 170.6 0.1 170.0 169.6
102.1 102.2 -0.1 101.0 102.2
100.4 100.5 0.1 99.4 101.7
99.8 100.1 0.3 79.1 100.1
78.9 79.0 -0.1 74.7 79.8
74.7 74.8 -0.1 72.6 76.8
73.1 73.2 -0.1 71.9 75.3
72.6 72.7 -0.1 71.6 72.7
72.2 72.3 -0.1 71.6 72.4
71.7 72.1 0.4 71.2 72.2
71.4 71.5 0.1 71.2 71.9
71.1 71.5 0.4 69.7 71.8
69.2 69.3 0.1 68.2 71.8
68.0 68.1 0.1 67.4 71.5
67.6 67.7 -0.1 67.2 67.8
67.4 67.5 0.1 66.4 67.8
66.9 67.1 0.2 343 66.9
343 34.4 0.1 32.0 34.5
32.0 32.1 -0.1 315 322
318 316 0.2 29.9 31.7
29.9 30.1 0.2 296 29.8
29.9 29.7 0.2 295 gg'g
29.5 29.7 0.2 29.4 6
29.4 29.6 0.2 26.3 350
26.3 26.5 0.2 24.7 30
22.8 23.0 0.2 22.9 g
22.4 22.6 0.2 22.5 0.5
20.2 20.4 0.2 21.2 304
20.1 203 0.2 21.1 04
20.1 20.3 0.2 21.1 202
20.0 20.2 0.2 21.0 178
17.4 17.6 0.2 17.6 176
17.2 17.4 0.2 17.6 174
17.2 17.4 0.2 17.4 142
14.3 14.2 0.1 14.3 141
14.1 14.0 0.1 14.1

Note:- If we add + 0.1 ppm to the above difference then everything falls under +/- 0.3 ppm range,
we can account this difference to the reference peak, mixed solvent and the exact concentration.
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M ezzettiaside-3: Comparison of "H NMR spectra of natural vs synthetic

d-values (ppm)
Isolation Paper
C¢De+CD3;0D (4:1)

Synthetic data in
CgD¢+CD;OD (4:1)

Observed Data
3/J ppm
CeDg (600 MHZz)

5.82
5.82
5.77
5.71
5.68
5.49
5.34
5.26
491
4.64
4.58
4.54
451
4.49
4.32
3.66
291
2.71
2.34
2.24
2.17
2.1

1.86
1.86
1.71
1.68
1.68
1.66
1.62
1.25
1.25

9.9,9.8
9.8,9.7
9.9,9.9
3.5,1.7
9.9,3.2
2.1

1.7

1.4
9.9,3.5
9.9,6.3
3.2,2.1
3.3, 1.4
9.7,3.3
9.8,6.2
9.8, 6.23.99

5.77 (dd, J = 10.5, 9.6 Hz, 2H)
5.69 (dd, J = 9.6, 9.6 Hz, 1H)
5.62 (br, 1H)

5.61 (dd, J=10.4, 3.6 Hz, 1H)
5.41 (s, 1H)

5.24 (s, 1H)

5.17 (s, 1H)

4.56 (d,J = 9.6 Hz, 1H)

4.53 (m, SH)

4.24 (dq, J = 6.4 Hz, 2H)

3.89 (m, 1H)

2.85 (m, 1H)

2.63 (m, 1H)

2.24 (s, 3H)

2.13 (s, 3H)

2.05 (s, 3H)

1.98 (s, 3H)

1.75 (m, 4H)

1.62-1.47 (m, 23H)

1.21 (m, 6H)
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5.57 dd, J=10.0, 9.5 Hz, 1H)
5.54 (dd,J=10.1,9.7 Hz, 1H)
55 (dd,J=9.9,9.6 Hz, 1H)
545 (dd,J=10.1,3.2 Hz, 1H)
5.43 (dd,J=3.5, 1.8 Hz, 1H)
5.19 (d,J= 1.7 Hz, 1H)

4.99 (d,J=1.8 Hz, 1H)

4.88 (d,J=1.6 Hz, 1H)

4.50 (dd, J=10.0, 3.5 Hz, 1H)
4.25 (dq,J=9.5,6.3 Hz, 1H)
423 (dd,J=3.2,1.7 Hz, 1H)
422 (dg,J=9.7, 6.2 Hz, 1H)
421 (dd,J=3.3, 1.6 Hz, 1H)
4.17 (dd,J=9.9, 3.3 Hz, 1H)
4.01 (dq,J=9.6, 6.2 Hz, 1H)
1.44 (s, 3H)

1.37 (s, 3H)

1.26 (s, 3H)



1-Octyloxy-2,3-didehydro-5-methyl-oxopyranosyl-(1—3)-4- O-acetyl-a-L-rhamnopyranosyl-
(1-3)-2,4- O-diacetyl-o-L-rhamnopyranosyl-(1—3)-2- O-chlor oacetyl-4- O-hexanoyl-o-L-
rhamnopyranoside (24):

OCgHq7

(0]
(0]

OAcCI
ACO@#
(0]

OAc
ACO@#
O oH
e
—
0

To a stirred solution of trisaccharide diol 23 (35mg, 0.040 mmol) in CH3;CN/THF (1:0.1) (0.8

PentCO,

mL) was added boron catalyst (1.4 mg, 15 mol%) and reaction stirred at 0 °C for 20 min. To it
then added Boc-pyranone (10.1 mg, 0.044 mmol) followed by addition of Pd,(dba);*CHCI3 (1.2
mg, 2.5 mol%) and PPh; (1.3 mg, 10 mol%) solution in CH,Cl,. The reaction mixture was stirred
and warmed to rt, after 2 h, quenched by adding 0.5 mL saturated NaHCOj3 solution, followed by
extraction with EtOAc. The organic layers were combined, washed with 2 mL saturated brine,
dried over Na;SO, and concentrated under reduced pressure. The crude product was purified
using silica gel flash chromatography eluting with 22-25% EtOAc/hexane to give tetrasaccharide
enone 24 (30 mg, 0.031 mmol, 76%) as a thick liquid oil: R(30% EtOAc/hexane) = 0.60; [0]*p
=—93.9 (¢ = 0.22, CH,Cl,); IR (thin film, cm™) 2976, 2360, 1755, 1275, 1260, 764, 750; 'H
NMR (400 MHz, CDCl3) 8 6.68 (dd, J=10.4, 3.6 Hz, 1H), 6.08 (d, J=10.0 Hz, 1H), 5.29 (d, J
=3.2 Hz, 1H), 5.18 (d, J=1.2 Hz, 1H), 5.08 (dd, J=9.6, 9.6 Hz, 1H), 5.02 (dd, J= 9.6, 9.6 Hz,
1H), 5.00 (dd, J= 9.6, 9.6 Hz, 1H), 4.98 (d, J= 3.2 Hz, 1H), 4.86 (s, 2H), 4.71 (s, 1H), 4.55 (q,
J=6.8 Hz, 1H), 4.19 (d, J= 6.8 Hz, 2H), 4.10 (dd, J= 10.4, 2.8 Hz, 1H), 3.96 (m, 3H), 3.80-
3.71 (dq, J= 9.6, 6.8 Hz, 3H), 3.66 (ddd, J= 9.6, 6.4, 6.4 Hz, 1H), 3.42 (ddd, J= 9.6, 6.8, 6.8
Hz, 1H), 2.42 (m, 1H), 2.33 (m, 1H), 2.13 (s, 3H), 2.07 (s, 6H), 1.63 (m, 4H), 1.37 (d, J= 6.8
Hz, 3H), 1.31-1.15 (m, 20H), 1.13 (d, J = 6.0 Hz, 3H), 0.88 (m, 6H); °C NMR (100 MHz,
CDCl3) & 196.4, 173.1, 170.3, 170.2, 170.1, 167.3, 142.5, 127.8, 101.2, 99.3, 96.9, 94.8, 75.5,
75.0, 73.6, 73.6, 72.6, 72.4, 72.1, 71.7, 71.3, 70.9, 68.5, 67.5, 67.3, 66.7, 40.9, 34.2, 32.0, 31.5,
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29.5,29.5,29.4,26.2,24.7,22.8,22.4,21.2, 21.1, 21.1, 17.6, 17.5, 17.4, 15.3, 14.3, 14.1; HRMS
(ESI) caled for [Ca6H71020C1 + H]': 979.4305, Found: 979.4301.

1-Octyloxy-2,3-didehydro-a-L-rhamnopyranosyl-(1-3)-4- O-acetyl-a-L-rhamnopyranosyl-
(1—3)-2,4- O-diacetyl-a-L-rhamnopyranosyl-(1-3)-2- O-chlor oacetyl-4- O-hexanoyl-a-L-
rhamnopyranoside (24a):

OCgH17
O
(0]

OACCI
AcO@#
o

OAc
ACO@#
o OH
HO@

To a solution of enone 24 (25 mg, 0.026 mmol) in CH,Cl, (0.25 mL) at —78 °C was added
CeCl3/MeOH solution (0.4 M in MeOH, 25 pL) and NaBHy (1.5 mg, 0.038 mmol). The reaction

PentCO,

mixture was stirred at —78 °C for 2 h. The reaction mixture was quenched with 0.5 mL of
saturated aqueous NaHCO;, extracted with Et;0O (2 x 10 mL), dried over Na,SO4, and
concentrated under reduced pressure. The crude product was purified using silica gel flash
chromatography eluting with 40-45% EtOAc/hexane to give desired alcohol 24a (21 mg, 0.021
mmol, 84%) as a gum: R¢(50% EtOAc/hexane) = 0.2; [a]zSD =-27.7 (c= 0.4, CH,Cl,); IR (thin
film, cm™) 3488, 2928, 2856, 2351, 1792, 1748, 1717, 1457, 1375, 1231, 1137, 1089, 1044; 'H
NMR (400 MHz, CDC13) 8 5.94 (d, J=10.4 Hz, 1H), 5.58 (d, J=10.4 Hz, 1H), 5.19 (d, J=1.2
Hz, 1H), 5.06 (dd, J=10.4, 10.4 Hz, 1H), 5.01 (dd, J=9.6, 9.6 Hz, 1H), 4.99 (m, 2H), 4.94 (dd,
J=9.6,9.6 Hz, 1H), 4.85 (s, 1H), 4.84 (s, 1H), 4.71 (s, 1H), 4.21 (d, J= 8.8 Hz, 2H), 4.09 (dd, J
=9.6, 2.8 Hz, 1H), 3.94 (dd, J=10.4, 3.2 Hz, 1H), 3.86 (br, 1H), 3.83 (dd, J=9.6, 3.2 Hz, 1H),
3.80 (m, 3H), 3.69 (dq, J= 8.8, 6.4 Hz, 2H), 3.64 (ddd, J= 9.6, 6.8, 6.8 Hz, 1H), 3.41 (ddd, J=
9.6, 6.8, 6.8 Hz, 1H), 2.46 (m, 1H), 2.33 (m, 1H), 2.13 (s, 3H), 2.08 (s, 3H), 2.04 (s, 3H), 1.63
(m, 4H), 1.29 (m, 17H), 1.17 (m, 6H), 1.11 (d, J= 6.4 Hz, 3H), 0.89 (m, 6 H); °C NMR (100
MHz, CDCI3) ¢ 173.1, 170.5, 170.4, 170.3, 167.4, 134.4, 125.7, 101.3, 99.4, 96.9, 96.1, 76.8,
75.5,74.9, 73.6, 72.8, 72.3, 72.1, 71.8, 71.6, 69.4, 68.5, 68.5, 67.5, 67.2, 66.7, 41.0, 34.2, 32.0,
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31.5,29.5,29.5,29.4,26.2,24.7,22.8,22.4,21.2,21.1,21.1, 18.1, 17.6,17.5,17.3,14.3, 14.1; ;
HRMS-MALDI-TOF (CCA) (m/z): [M + Na]" caled for [C4sH73050Cl + Na]™: 1003.4276,
Found: 1003.4259.

1-Octyloxy-a-L-rhamnopyranosyl-(1—3)-4- O-acetyl-a-L-rhamnopyranosyl-(1-3)-2,4-O-
diacetyl-a-L-rhamnopyranosyl-(1—3)-2- O-chlor oacetyl-4- O-hexanoyl-a--L-
rhamnopyranoside (25):

OC8H17

PentCO,
O

i
w
w

OAcCI

To a solution of allylic alcohol 24a (18 mg, 0.018 mmol) in &-BuOH/acetone at 0 °C was added a
solution of (50% w/v) of N-methyl morpholine N-oxide/water (9.2 pL). Crystalline OsO4 (0.3
mg, 5 mol%) was added and the reaction was stirred for 12 h. The reaction mixture was
concentrated and was pipetted directly on to a silica gel column. The product was eluted with 3-
5% MeOH/CH,Cl, to afford triol 25 (16.2 mg, 0.016 mmol, 87%) as oil: R (10% MeOH/
CH,CL) = 0.3; [0]*p = — 31.6 (¢ = 0.2, CH,CL); IR (thin film, cm™) 3465, 2977, 2931, 2862,
1745, 1265, 1228, 1063, 733, 702; 'H NMR (400 MHz, CDCl;) & 5.16 (s, 1H), 5.04 (dd, J =
10.0, 10.0 Hz, 1H), 5.01 (dd, J=10.0, 10.0 Hz, 1H), 4.96 (dd, J=10.2, 10.2 Hz, 1H), 4.94 (br,
1H), 4.84 (s, 1H), 4.80 (brs, 2H), 4.71 (s, 1H), 4.25 (d, J=9.2 Hz, 2H), 4.09 (dd, J=10.4, 3.2
Hz, 1H), 3.92 (dd, J= 9.6, 2.8 Hz, 1H), 3.86 (d, J= 8.8 Hz, 1H), 3.78 (m, 5H), 3.72 (dq, J= 8.8,
7.2 Hz, 2H), 3.64 (m, 1H), 3.44 (ddd, J= 9.6, 6.4, 6.4 Hz, 1H), 3.40 (m, 1H), 2.44 (m, 1H), 2.32
(m, 1H), 2.13 (s, 3H), 2.07 (s, 6H), 1.62 (m, 4H), 1.28 (m, 17H), 1.17 (m, 6H), 1.09 (d, J= 6.0
Hz, 3H), 0.88 (m, 6H); °C NMR (100 MHz, CDCl3) & 173.1, 171.5, 170.4, 170.3, 167.4, 102.1,
101.5, 99.5, 97.0, 76.8, 75.4, 74.7, 73.7, 73.0, 72.7, 72.3, 72.2, 71.7, 71.2, 69.1, 68.5, 67.5, 67.2,
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66.7,41.0, 34.2, 32.0, 31.5, 29.5, 29.4, 26.2, 24.7,22.8, 22.4,21.2, 21.2, 21.0, 17.6, 17.4, 17.3,
14.3, 14.1; HRMS-MALDI-TOF (CCA) (m/z): [M + Na]" caled for [C4sH7502,Cl + Na]™:
1037.4331, Found: 1037.4302.

1-Octyloxy-3- O-acetyl-a-L-rhamnopyranosyl-(1—3)-4- O-acetyl-a-L-rhamnopyranosyl-
(1—3)-2,4- O-diacetyl-a-L-rhamnopyranosyl-(1-3)-2- O-chlor oacetyl-4- O-hexanoyl-a-L-
rhamnopyranoside (25a):

OCgH47

COW
e
w
w

To a stirred solution of triol 25 (12 mg, 0.012 mmol) in CH3;CN/THF (1:0.1) (0.22 mL) at 0 °C
was added boron catalyst (0.4 mg, 15 mol%), followed by addition of diisopropylethyl amine
(DIPEA) (3.8 uL, 0.023 mmol) and acetyl chloride (1.5 pL, 0.023 mmol). Reaction was stirred at
0 °C for 6 h. Monitored by TLC, reaction completed. Diluted with ethylacetate, washed with
water, combined organic layers were concentrated under reduced pressure. The crude product
was purified using silica gel chromatography, eluting with 55-60% EtOAc/hexane to get the
desired product as oil 25a (8.9 mg, 0.008 mmol, 71%): R (100% EtOAc) = 0.65; [a]*p = — 30.8
(c= 0.2, CH,Cl,); IR (thin film, cm™) 3453, 2927, 2825, 1745, 1379, 1258, 1232, 1137, 1087,
1046, 764, 750; "H NMR (400 MHz, CDCI3) & 5.18 (d, J= 1.5 Hz, 1H), 5.06 (dd, J= 9.6 Hz,
2H), 5.03 (dd, J=9.6 Hz, 1H), 4.99 (br, 1H), 4.97 (br, 1H), 4.86 (br, 3H), 4.72 (s, 1H), 4.20 (d, J
=10.0 Hz, 2H), 4.09 (d, J=9.6 Hz, 1H), 3.95 (d, J=10.5 Hz, 1H), 3.90 (brs, 1H), 3.84 (m, 2H),
3.80 (dq, J=9.2, 6.0 Hz, 3H), 3.71 (m, 1H), 3.66 (m, 1H), 3.62 (ddd, J= 9.6, 6.8, 6.8 Hz, 1H),
3.41 (ddd, J= 8.8, 5.6, 5.6 Hz, 1H), 2.43 (m, 1H), 2.33 (m, 1H), 2.15 (s, 3H), 2.13 (s, 3H), 2.09
(s, 3H), 2.06 (s, 3H), 1.63 (m, 4H), 1.33-1.25 (m, 17H), 1.18 (m, 6H), 1.12 (d, J= 6.0 Hz, 3H),
0.88 (br, 6H); *C NMR (100 MHz, CDCl3) & 173.1, 171.8, 170.5, 170.4, 170.3, 167.4, 101.3,
101.0, 99.4, 97.0, 76.7, 75.6, 74.8, 74.7, 73.7, 72.7, 72.4, 72.1, 71.8, 71.4, 71.0, 69.8, 69.7, 68.5,
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67.5, 67.3, 66.8, 41.0, 34.2, 32.0, 31.5, 29.5, 29.4, 26.3, 24.7, 22.9, 22.5, 21.3, 21.2, 21.1, 21.1,
17.7, 17.6, 17.5, 17.3, 14.3, 14.1; HRMS (ESI) calcd for [C4sH770,3Cl + H]": 1057.4622,
Found:1057. 4635.

M ezzattiaside-5 (5):
OC8H17

]
w
w

To a solution of tetrasaccharide triol 25a (8 mg, 0.008 mmol ) dissolved in THF (0.1 mL) was
added thiourea (3.7 mg, 0.05 mmol), NaHCO3 (2.4 mg, 0.03 mmol) and TBAI (1.5 mg, 0.004
mmol) and reaction was refluxed for 2 h. After 2 h, the reaction was brought to rt, diluted with
ethyl acetate and washed with ammonium chloride solution (3 x 10 mL). Concentrated under
reduced pressure and purified using silica gel chromatography, eluting with 65-70%
EtOAc/hexane to give the desired product, Mezzattiaside-5 (5) (6.5 mg, 0.007 mmol, 83%): Ry
(100% EtOAc) = 0.5; [0]”p = — 69.3 (c= 0.35, CHCl3); IR (thin film, cm™) 3455, 3338, 2958,
1741, 1264, 1044, 733, 704; "H NMR (400 MHz, CDCl3)  5.12 (br, 1H), 5.07 (dd, J= 9.6, 9.6
Hz, 2H), 5.02 (dd, J=10.4, 10.4 Hz, 1H ), 5.01 (dd, J= 9.6, 2.4 Hz, 1H), 5.00 (d, J= 1.5 Hz,
1H), 4.88 (s, 1H), 4.84 (s, 1H), 4.81 (s, 1H), 4.24 (d, J= 9.6, 3.2 Hz, 1H), 3.96 (brm, 3H), 3.90
(m, 3H), 3.86 (dd, J= 9.6, 2.4 Hz, 1H), 3.80 (dq, J= 9.6, 6.4 Hz, 1H), 3.72 (dq, J=9.6 6.4 Hz,
1H), 3.66 (ddd, J=9.6, 6.4, 6.4 Hz, 1H), 3.57 (q, J=9.6 Hz, 1H), 3.43 (ddd, J=9.6, 6.4, 6.4 Hz,
1H), 3.14 (br, 2H), 2.47 (m, 1H), 2.39 (m, 1H), 2.16 (s, 3H), 2.15 (s, 3H), 2.07 (s, 3H), 2.05 (s,
3H), 1.63 (m, 4H), 1.36 (m, 6H), 1.29 (m, 12H), 1.19 (m, 6H), 1.10 (d, J= 6.0 Hz, 3H), 0.88 (br,
6H); °C NMR (100 MHz, CDCl3) § 174.3, 172.0, 170.6, 170.3, 101.8, 100.9, 100.0, 99.4, 79.8,
75.9,74.4,72.6,72.3,72.2,72.2,71.6, 71.2, 71.0, 70.1, 69.6, 68.2, 67.3, 67.2, 66.3, 34.3, 32.0,
31.5,29.6,29.54,29.45,26.3,24.7,22.9,22.5,21.4,21.3,21.1,21.0, 17.8, 17.7, 17.6, 17.3, 14.3,
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14.1; HRMS-MALDI-TOF (CCA) (m/z): [M + Na]" caled for [C4sH760,2, + Na]": 1003.4720,
Found:1003.4719.

NMR Data: >C NMR (100 MHz, CD;0D + C¢Dg, (6:1)) & 173.8, 171.8, 171.0, 170.9, 170.8,
102.8, 102.8, 100.6, 100.1, 78.9, 76.8, 75.3, 74.7, 73.1, 73.1, 72.7, 72.4, 71.3, 71.2, 70.4, 69.7,
69.2, 68.1, 68.0, 67.3, 67.1, 34.2, 32.2, 31.6, 29.7, 29.6, 29.6, 26.6, 24.8, 22.9, 22.6, 20.3, 20.2,
20.1,17.2,17.2,17.0,17.0,13.8, 13.8.%

M ezzattiaside-7 (7):

OCgH17

PentCOzw
Q OH
ACO@#
0 OAc
Acoﬂ#
? OH
HO@#
HO OH

To a stirred solution of tetrasaccharide triol 25 (15 mg, 0.015 mmol) in THF (1 mL) was added
thiourea (6.8 mg, 0.09 mmol), NaHCO; (4.4 mg, 0.05 mmol) and TBAI (2.7 mg, 0.007 mmol)
and reaction refluxed for 3 h. The reaction was brought to room temperature and diluted with
ethyl acetate, washed with saturated ammonium chloride solution extracted with EtOAc and
concentrated under reduced pressure. The crude product was purified using column
chromatography with 5% MeOH /DCM elution to get the desired product Mezzattiaside-7 (7)
(11.5 mg, 0.012 mmol, 83%): R¢(50% EtOAc/hexane) = 0.60; [0]*’p = — 55.6 (c= 0.47, CHCls);
IR (thin film, cm™) 3435, 2927, 1741, 1450, 1375, 1264, 1045, 896, 732, 703; "H NMR (500
MHz, CD;0D + C¢Dg (6:1)) 8 5.33 (dd, J=9.5, 9.5 Hz, 1H), 5.25 (dd, J=3.5, 2.0 Hz, 1H), 5.23
(dd, J=10.5, 9.5 Hz, 1H), 5.23 (dd, J=10.5, 9.5 Hz, 1H), 4.99 (s, 1H), 4.98 (d, J= 1.5 Hz, 1H),
4.96 (d, J=1.0 Hz, 1H), 4.85 (d, J= 1.0 Hz, 1H), 4.44 (dd, J= 9.5, 3.5 Hz, 1H), 4.27 (m, 1H),
4.08 (m, 1H), 4.07 (m, 1H), 4.00 (m, 1H), 3.97 (dq, J= 9.5, 6.5 Hz, 1H), 3.94-3.91 (m, 4H), 3.90

® . Optical rotation for the isolated M ezzettiaside-5: [a.]p = — 57 (¢= 0.37, CHCI;) (Ref.1).
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(m, 1H), 3.81 (ddd, J= 9.5, 7.0, 3.0 Hz, 1H), 3.59 (dd, J= 9.5, 9.5 Hz, 1H), 3.53 (ddd, J= 9.5,
6.5, 3.5 Hz, 1H), 2.65 (m, 1H), 2.52 (m, 1H), 2.20 (s, 3H), 2.19 (s, 3H), 2.16 (s, 3H), 1.77 (m,
4H), 1.45 (m, 17H), 1.31 (m, 6H), 1.28 (d, J= 6.0 Hz, 3H), 1.02 (m, 6H); '°C NMR (100 MHz,
CDs0OD + C¢Dg (6:1)) 5 173.9, 171.1, 170.9, 170.8, 103.3, 102.8, 100.7, 100.2, 78.9, 76.9, 75.4,
73.2,73.2, 73.1, 72.8, 72.4, 71.6, 71.4, 71.3, 69.6, 68.1, 68.0, 67.4, 67.2, 34.3, 32.2, 31.7, 29.7,
29.7, 26.6, 24.9, 23.0, 22.7, 20.2, 20.2, 20.2, 17.3, 17.2, 17.1, 17.0, 13.8, 13.7; HRMS-MALDI-

TOF (CCA) (m/z): [M + Na]" caled for [C44H740,; + Na]": 961.4615, Found: 961.4645.
9

M ezzattiaside-6 (6):

OCgH17

Pentcozw
ACOW
® ow
027
HO

OAc

To a solution of triol 25 (11 mg, 0.011 mmol) in 0.2 mL CH,Cl, was added p-TsOH-H,O (2 mg),
triethylorthoacetate (19.5 uL, 0.11 mmol.) at 0 °C. Stirred at 0 °C for 1 h then added 0.1 mL 90%
AcOH (aq). The reaction mixture was stirred for 30 min at 0 °C and diluted with 5 mL EtOAc
and washed with 2 mL saturated NaHCOj solution, then washed with 3 mL saturated brine, dried
over Na,SOs4. The organic layers were concentrated under reduced pressure to get the desired
product. The crude product (9 mg) was further subjected directly to deprotection using thiourea
(7.8 mg, 0.10 mmol), NaHCO3; (5.0 mg, 0.06 mmol), n-BuyNI (3.1 mg, 0.01 mmol) in THF (0.1
mL) under reflux condition. Reaction was continued for 2 hr. Monitored by TLC, reaction

completed, diluted with ethyl acetate and washed with saturated ammonium chloride solution.

® Optical rotation for the isolated M ezzettiaside-7: [a.]p = — 63 (¢= 0.54, CHCI;) (Ref.1).
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Washed with water and concentrated organic layer under reduced pressure. Finally, performed
flash chromatography on silica gel eluting with 5-6% MeOH/ CH,Cl, to give Mezzettiaside-6 (6)
(8.8 mg, 0.009 mmol, 83%): R (5% MeOH/ CH,Cl,) = 0.5; [a]*’p =— 37.6 (¢=0.22, CHCl;); IR
(thin film, cm™) 3435, 2929, 2854, 1740, 1374, 1265, 1230, 1136, 1075, 1045, 733, 703; 'H
NMR (400 MHz, CDCls) 6 5.05 (dd, J= 9.6, 9.6 Hz, 1H), 5.03 (dd, J= 9.6, 9.6 Hz, 1H), 4.97
(br, 1H), 4.93 (dd, J=10.4, 8.8 Hz, 1H), 4.92 (br, 1H), 4.86 (brs, 1H), 4.82 (br, 1H), 4.77 (brs,
2H), 4.18 (d, J=9.6 Hz, 1H), 4.14 (d, J= 8.8 Hz, 1H), 3.94 (m, 2H), 3.91 (d, J=10.4 Hz, 1H),
3.77 (m, 3H) 3.69-3.61 (m, 3H), 3.53 (dd, J= 9.6, 8.8 Hz, 1H), 3.42 (ddd, J= 9.6, 6.4, 6.4 Hz,
1H), 2.47 (m, 1H), 2.37 (m, 1H), 2.14 (s, 6H), 2.12 (s, 3H), 2.08 (s, 3H), 1.63 (m, 4H), 1.30
(m,17H), 1.19 (s, 6H), 1.12 (d, J= 6.0 Hz, 3H), 0.89 (m, 6H); °C NMR (100 MHz, CDCl3) &
173.7, 171.7, 171.4, 170.6, 170.0, 101.9, 99.85, 99.64, 99.4, 79.2, 78.4, 75.2, 73.2, 72.7, 72.6,
72.3,72.1,72.0,71.3, 71.1, 69.04, 69.0, 68.2, 67.4, 67.3, 66.4, 34.3, 32.0, 31.5, 29.6, 29.5, 29.4,
26.3,24.7,22.9,22.5,21.4,21.3,21.1, 21.0,17.7, 17.6, 17.5, 17.3, 14.3, 14.1; HRMS-MALDI-
TOF (CCA) (m/z): [M + Na]" caled for [C46H7602, +Na]": 1003.4720, Found: 1003.4716.

C NMR (100 MHz, CD;0D + C¢Ds, (6:1)) 8 173.9, 171.5, 171.4, 170.9, 170.8, 102.8, 100.6,
100.1, 100.1, 78.8, 76.9, 75.3, 73.4, 73.3, 73.1, 72.9, 72.7, 72.4, 71.3, 71.3, 69.5, 69.2, 68.1, 68.0,
67.3, 67.1, 34.2, 32.2, 31.6, 29.7, 29.6, 29.6, 26.6, 24.8, 22.9, 22.6, 20.3, 20.2, 20.1, 20.1, 17.2,

17.2,17.0,16.9, 13.8, 13.6.
10

'° Optical rotation for the isolated M ezzettiaside-6: [a]p = — 35 (¢= 0.23, CHCl;) (Ref.1).
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Spin system identification for the C -sugar moiety N 11
Selective excitation of C-5-CH, at 1.30 ppm
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Expanded portion of the
gHSQCAD spectrum
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Mezzettiaside-4
(in CDCl;, 600 MHz)

Proton and carbon chemical shift assigment for CO of three Acyl groups on the
baisis of two and three bond HMBC correlations
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C-C1

mﬁmﬁnwu assigment of C-H1 (anomeric proton) on the basis of gHSQCAD
previously assigned C-C1 at 99.22 ppm
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) Continued
mﬁmvum“ linkage confirmation between C and B sugar moieties B-C1
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Side chains c7 C9 c8 c10 »—C11
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B-C5 A-C5 c.c5

Carbon chemical shift assigment of C5 for >
A, B, and C sugar moities based on the two
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Key through space 12-CH,
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Spin system identification for the sugar moiety C
selective excitation of C-H5 at 4.01 ppm 12 14 .18 .. 18 49

1D TOCSY subspectrum (a); Control 'H NMR spectrum (b)
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B-C1

Spin system identification for the sugar moiety B
selective excitation of B-H3 at 4.50 ppm ) \, __
1D TOCSY subspectrum (a); Control '"H NMR spectrum (b
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selective excitation of B-5-CH, at 1.44 ppm

1D TOCSY subspectrum (a); Control 'H NMR spectrum (b)
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TH NMR of (15)
(400 MHz, CDCI,)
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13C NMR of (15)
(100 MHz, CDCl5)
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TH NMR of (16)
(400 MHz, CDCl,)
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13C NMR of (16)
(100 MHz, CDCl,)
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TH NMR of (16a)
(400 MHz, CDCl;)
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TH NMR of (17a)
(400 MHz, CDCl,)
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TH NMR of (19 & 20)
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13C NMR of (19 & 20)
(100 MHz, CDCl,)

T T T T L T T T T T T T T T T T T T P T o T T T T T T T e T T T T e e Ty T T T T T e T T T £ Ty



PentCO, Q
o

OAcCI
Q
—
@)

TH NMR of (21)
(400 MHz, CDCl,)
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TH NMR of Mezzettiaside-10 (10)
(400 MHz, CDCl,)
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TH NMR of (12c)
(400 MHz, CDCl5)




OCgHq7

_umaoomﬂ
o

OAcCI
HO- AL
HO OH

13C NMR of (12c¢)
(100 MHz, CDCl,)

|
RN SR 5 L st et oA S g1kt Wil it il i ity Leutobhl ¢4 : \ Wi 2 Laadhs DAL T T
RN TR PIPS v AR (] S et [N P : PRTRIH R Lo o ales X { . v oY e 4

LSS S B L S B S L o O LR L e B L e L L L LIS N LA LSS B BNLINLL L LN L L LRI LA N HELEL AL SLAL AL LAY SLNLELELES BUELELALES BLBLELI

200 180 160 140 120 100 80 60 a0 20. 0 ppm



OCgH47
_um:ﬁoomﬁx
o OACcCI
AcO Q
AcO OAG

TH NMR of (12d)
(400 MHz, CDCl,)

..__._.._.._._-._._...._..-._.._.._._.._._.-_.._..__....\_._.._.._.—._.._..._q_.

12 11 10 9 8 7 6 5 4 3 2 1 -0 -1 ppm




OCgH17

_umaoomﬂ
Q  oAcc
>oOﬁN
AcO

OAc

13C NMR of (12d)
(100 MHz, CDCl5)

TT

At

ﬂf;{

VAN A

LU B B B N L B B L B B

TT T T T

140

TT T T

120

T

LI B

100

LANL I L L L L L L LB L B LB RN BB |

80

60 40

0 ppm




OCgH47

Um:ﬁoomﬁ
o

OH

AcO Q
ACO Sac

TH NMR of Mezzettiaside-11 (11)
(400 MHz, CDCl,)

Ve




(udd) 13

01T 021 0€T OFI  OST 091 0LT 081 061 002 OI¢
1 ] 1 1 [ 1 1 1 i 1 i

001
1

08

02 0¢ oy 0s 09
1 1 1 1

01

ol-

02-
1

AR

Al

173,137
- /170,257
170. 128
169, 838

(¢19a9 ‘zHIN 001)
(11) L1-9pIsenIazza Jo HINN ¢,

L916
193
. 959

70.215

6X,

859

173
. 355
bk,

avl

17. 636
4.3
11. 108

> 1
O o)
> =
o
6 S
O N
2 o
3]
o @]
T @]
(@)
o
I
3



OCgH17

_umaoomﬁx
o

OAcCI
CIACO Q
HO L,

TH NMR of (12e)
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