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1. Material and methods:

All reactions were performed either in oven-dried glassware or microwave vessel. All
reactions were monitored by thin-layer chromatography (TLC) using pre-coated glass-
backed plates (silica gel 60 Fps4 0.25mm), and components were visualized by
observation under UV light (254 and 365 nm) or by treating the plates with Ce(SQO4), (1%
in 2N H,SO,) solution, followed by heating. Solvents used for reactions were dried by
standard drying methods. Solvent used for chromatography and organic reagents were
purchased from commercial venders and used without further purification unless
otherwise mentioned. Optical rotations were determined on automated polarimeter using
1 dm cells at 28 °C in CHCI;. Concentrations were in g/100 mL. NMR spectra were
recorded on 500 MHz FT-NMR spectrophotometer at 500 MHz (lH) and 125 MHz (13C)
respectively. Chemical shifts were reported in ppm relative to the reference peak TMS,
0.00 ppm ('H) and CDCls, 77.2 ppm (°C) unless otherwise stated. Multiplicity was
indicated as follows: s (singlet); d (doublet); t (triplet); q (quartet); m (multiplet); dd
(doublets of doublet); ddd (doublet of doublet of doublet); dt (doublets of triplet); td
(triplets of doublet); brs (broad singlet), etc. Coupling constants were reported in Hz. The
high resolution mass spectrometric analyses were conducted at the Mass Spectrometry
Laboratory by direct injection for fast atomic bombardment (FAB). Microwave reactions
were performed using automated CEM Discover Benchmate and temperature was
maintained by controlled air cooling. Microwave reaction condition is given in
experimental procedure section. The products were purified by column chromatography
on silica gel (230400 mesh).

2. General experimental procedures:

a) Synthesis of 5 under thermal condition in EtOH:

To a stirred solution of 2-C-formyl glucal 1 (110 mg, 0.250 mmol) in anhydrous ethanol,
3-aminopyrazole 3a (31.1 mg, 0.375 mmol, 1.5 equiv.) was added and resulting mixture
was refluxed for 6 h (TLC). Resulting product mixture was concentrated in vacuum and
purified by flash column chromatography to obtained pure product § (79 mg) in 62%
yield.
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b) Synthesis of 5 and 6 using base K,CO; in ECOH:THF (1:1):

To a stirred suspension of K,CO3 (172.5 mg, 1.25 mmol, 5.0 equiv.) in EtOH (2.0 mL),
2-C-formyl glucal 1 (110 mg, 0.250 mmol) and 3-aminopyrazole 3a (31.1 mg, 0.375
mmol, 1.5 equiv.) in THF (2.0 mL) was added and resulting mixture was heated at 80 °C
for 8 h (TLC). Resulting reaction mixture was concentrated in vacuum and subjected to
flash column chromatography purification to obtained pure product 5 (79 mg) in 62%
yield. When the similar reaction condition was applied using 2-C-formyl glucal 1 (110
mg, 0.250 mmol) and 3-amino-1,2,4-triazole 4a (31.5 mg, 0.375 mmol, 1.5 equiv.), the
reaction was completed in 12 h (TLC) and desired compound 6 (82.5 mg) was isolated in
65 % yield.

¢) Synthesis of 5 and 6 using glacial AcOH as solvent at room temperature:

To a stirred solution of 2-C-formyl glucal 1 (110 mg, 0.250 mmol) in glacial acetic acid
(3 mL), 3-aminopyrazole 3a (31.1 mg, 0.375 mmol, 1.5 equiv.) was added and resulting
mixture was stirred at room temperature for 1 h (TLC). Resulting product mixture was
diluted with EtOAc (20 mL) then neutralized by saturated aqueous NaHCOs3. The organic
layer was separated and the aqueous layer extracted with EtOAc (3 x 5 mL). The
combined organic layer washed with brine, and dried over anhydrous Na,SO,. The crude
product obtained after evaporation of solvent was chromatographed to yield pure
compound 5 (91.5 mg) in 72% yield. Similar procedure was applied using 2-C-formyl
glucal 1 (110 mg, 0.250 mmol) and 3-amino-1,2,4-triazole 4a (31.5 mg, 0.375 mmol, 1.5
equiv.), reaction was completed in 24 h (TLC) and provided desired compound 6 (29.2
mg) in 23 % isolable yield with some highly polar mass.

d) Synthesis of 5 under microwave irradiation in Toluene:

A mixture of 2-C-formyl glucal 1 (110 mg, 0.250 mmol) and 3-aminopyrazole 3a (31.1
mg, 0.375 mmol, 1.5 equiv.) dissolved in dry toluene (2.0 mL) was heated in capped
microwave vessel under microwave irradiation (250 W, 110 °C) for 20 min. Controlled
air cooling was applied to maintain the temperature. Resulting yellow mixture was
concentrated in vacuo and subjected to flash column chromatography to obtain desired
compound 5 (108 mg) in 85% isolable yield. When toluene:AcOH (10:1) solvent system
used in the same reaction, it was completed in 10 min and given almost same isolable
yield of § (110.5 mg, 87%).

S3



e) Synthesis of 5 and 6 under microwave irradiation in glacial AcOH:

A mixture of 2-C-formyl glucal 1 (110 mg, 0.250 mmol) and 3-aminopyrazole 3a (31.1
mg, 0.375 mmol, 1.5 equiv.) dissolved in glacial AcOH (1.5 mL) was heated in capped
microwave vessel under microwave irradiation (200 W, 110°C) for 5 min. Controlled air
cooling was applied to maintain the temperature. Resulting product mixture was diluted
with EtOAc (15 mL) and neutralized by saturated aqueous NaHCOj. The organic layer
was separated and the aqueous layer extracted with EtOAc (3 x 5 mL). The combined
organic layer was washed with brine and dried over anhydrous Na,SOs. The crude
product was concentrated in vacuo and purified by flash column chromatography to yield
desired compound 5 (118 mg) in 93% yield. All other compounds 7-15 were synthesized
by the condensation of 2-C-formyl glycals 1-2 with respective 3-aminopyrazole 3b-e
under same reaction procedure.

Similar reaction protocol was applied when 2-C-formyl glycals 1-2 were reacted with 3-
amino-1,2,4-triazoles 4a—c. The desired products 6, 16—20 were obtained in good isolable
yield (76~90%) after 15-20 min of microwave irradiation (200 W, 110 °C). Traces of
respective acetylated product were observed in crude 'H NMR spectra as well as in
LC/MS spectra of crude products. We observed greater than 99% regioselectivity in all
the cases for the synthesis of triazolo[1,5-a]pyrimidines from their crude "H NMR spectra
and LC/MS of crude product.

f) Glycosidation: synthesis of 21 and 22:

2,3,4,6-Tetra-O-acetyl-glucopyranosyl bromide (158 mg, 0.384 mmol, 1.5 equiv.) and
glycosyl acceptor 7 (150 mg, 0.256 mmol) were placed in a aluminium foil covered RB
flask in CH,Cl, (3 mL) along with 100 mg of 4 A molecular sieves under nitrogen
atmosphere and cooled to 0 °C. AgOTf (98.6 mg, 0.384 mmol, 1.5 equiv.) in dry toluene
(1.5 mL) was added dropwise within 10 min. After 4 h of stirring at 0 °C, the reaction
was quenched by the addition of iPr,NEt (1 mL) and stirred for additional 10 min. The
reaction mixture was filtered through Celite®, and the filtrate was concentrated in vacuo.
The crude mixture was chromatographed to obtain [-glycosidated product 21 (173 mg) in
74% vyield as major product along with some minor undesired product. Similarly [3-
glycosidated product 22 was obtained from 12 in 73% of isolable yield.

To a stirred solution of compound 21 (235 mg, 0.256 mmol) in ethanol (4 mL) at 70 °C,
1,4-cyclohexadiene (0.57 mL, 6.144 mmol, 24.0 equiv.) and Pd(OH), (140 mg, 0.6
equiv./weight) was added in 3—4 installment on every 4 h. After 24 h, the reaction
mixture was filtered through Celite®. The filtrate was concentrated to obtain crude
product. The crude product was chromatographed in short column using MeOH:CH,Cl,
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solvent system to obtain debenzylated product 23 (98 mg) in 59% yield. Similarly,
debenzylated product 24 was obtained in 60% yield starting from compound 22.
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3. Physiochemical and Spectral data of all compounds

Compound 5. Amorphous solid, [a]p™® =37.73 (¢ 0.343, CHCly); TLC: Ry= 0.27 (1:1,
EtOAc:hexane, v/v); '"H NMR (500 MHz, CDCls) & 8.54 (d, J = 2.0 Hz, 1H), 8.42 (d, J =
2.5 Hz, 1H), 8.11 (d, J = 2.5 Hz, 1H), 7.34-7.25 (m, 10H), 7.06-7.05 (m, 3H), 6.95 (dd, J
=17.5,2.0 Hz, 2H), 6.69 (d, J = 2.0 Hz, 1H), 4.77 (d, J = 2.5 Hz, 1H), 4.58 (d, J = 11.5 Hz,
1H), 4.53 (brs, 2H), 4.42 (d, J = 11.0 Hz, 1H), 4.32 (d, J = 11.5 Hz, 1H), 4.14 (d, J = 11.0
Hz, 1H), 4.06 (m, 1H), 3.68-3.67 (m, 2H), 3.62 (dd, J = 8.0, 2.5 Hz, 1H), 2.62 (brd, J =
6.0 Hz, 1H); >C NMR (125 MHz, CDCl3) & 149.8, 148.3, 145.2, 137.6, 137.0, 136.8,
134.0, 128.8, 128.7, 128.5, 128.3, 128.2, 119.5, 97.0, 80.9, 76.0, 74.5, 73.7, 72.0, 70.7,
70.0; FAB HRMS m/z calcd for C3;H3N3O4 [M+H]™: 510.2393; Found: 510.2393.

Compound 6. Amorphous solid, [OL]D28 -50.56 (¢ 0.396, CHCl3); TLC: Ry = 0.33 (4:1,
EtOAc:hexane, v/v); '"H NMR (500 MHz, CDCl3) & 8.66 (d, J = 2.0 Hz, 1H), 8.61 (d, J =
2.0 Hz, 1H), 8.46 (s, 1H), 7.35-7.24 (m, 10H), 7.01-6.98 (m, 3H), 6.88 (dd, J = 7.5, 1.0
Hz, 2H), 4.88 (d, J = 2.5 Hz, 1H), 4.57-4.54 (m, 3H), 4.47 (d, J = 11.5 Hz, 1H), 4.38 (d,
J=12.0 Hz, 1H), 4.09 (d, J = 11.5 Hz, 1H), 4.06 (m, 1H), 3.74-3.72 (m, 2H), 3.63 (dd, J
= 8.5, 2.5 Hz, 1H), 2.64 (brd, J = 7.0 Hz, 1H); >C NMR (125 MHz, CDCl3) & 156.3,
155.0, 137.6, 136.7, 136.5, 134.9, 128.9, 128.8, 128.6, 128.5, 128.37, 128.3, 128.1, 122.9,
104.9, 80.6, 75.8, 74.4, 73.8, 72.5, 70.6, 70.0; FAB HRMS m/z calcd for C30H30N4O4
[M+H]": 511.2345; Found: 511.2350.
OH OBn

BnO SN

: N\
VKQQMP“

7

S6



Compound 7. Amorphous solid, [a]p>® —44.06 (¢ 0.413, CHCl3); TLC: R; = 0.37 (1:1,
EtOAc:hexane, v/v); '"H NMR (500 MHz, CDCl;) & 8.55 (brs, 1H), 8.39 (d, J = 2.0 Hz,
1H), 8.01 (dd, J = 9.0, 1.5 Hz, 2H), 7.49 (t, J = 7.5 Hz, 2H), 7.41 (t, J = 7.0 Hz, 1H),
7.35-7.24 (m, 10H), 7.07-7.06 (m, 3H), 6.99 (dd, J = 7.0, 3.0 Hz, 2H), 6.97 (s, 1H), 4.77
(d, J = 3.0 Hz, 1H), 4.60 (d, J = 11.5 Hz, 1H), 4.53 (brs, 2H), 4.45 (d, J = 11.0 Hz, 1H),
434 (d, J = 11.5 Hz, 1H), 4.19 (d, J = 11.0 Hz, 1H), 4.06 (m, 1H), 3.70-3.67 (m, 2H),
3.64 (dd, J = 8.0, 2.7 Hz, 1H), 2.53 (brs, 1H); °C NMR (125 MHz, CDCl3) & 156.6,
149.8, 149.6, 137.8, 137.1, 137.0, 133.8, 133.0, 129.1, 128.7, 128.6, 128.4, 128.3, 128.2,
128.0, 126.7, 119.5, 93.7, 81.1, 76.2, 74.6, 73.8, 71.9, 70.8, 70.1; FAB HRMS m/z calcd
for C37H3sN30,4 [M+H]": 586.2706; Found: 586.2712.

OH OBn
BnO : N

Compound 8. Amorphous solid, [o]p™ —54.10 (¢ 0.356, CHCl3); TLC: R; = 0.38 (1:1,
EtOAc:hexane, v/v); '"H NMR (500 MHz, CDCl3) & 8.52 (d, J = 2.0 Hz, 1H), 8.46 (d, J =
2.0 Hz, 1H), 8.42 (s, 1H), 8.03 (brd, J = 7.5 Hz, 2H), 7.47 (t, J = 7.5 Hz, 2H), 7.35-7.23
(m, 11H), 7.04-7.02 (m, 3H), 6.95 (dd, J = 7.5, 2.5 Hz, 2H), 4.78 (d, J = 3.0 Hz, 1H),
4.59 (d, J = 11.5 Hz, 1H), 4.53 (brs, 2H), 4.45 (d, J = 11.5 Hz, 1H), 4.35 (d, J = 12.0 Hz,
1H), 4.18 (d, J = 11.5 Hz, 1H), 4.07 (m, 1H), 3.70-3.67 (m, 2H), 3.65 (dd, J = 7.5, 2.5 Hz,
1H), 2.58 (brs, 1H); °C NMR (125 MHz, CDCly) & 149.7, 144.7, 142.9, 137.7, 137.0,
136.9, 134.3, 132.1, 129.0, 128.8, 128.7, 128.6, 128.4, 128.3, 128.2, 128.0, 126.5, 119.9,
111.0, 81.0, 76.1, 74.5, 73.8, 72.0, 70.8, 70.1; FAB HRMS m/z calcd for Cs;H3sN;04
[M+H]": 586.2706; Found: 586.2712.
OH OBn

BHOWN/N\
NG
OBn N

Compound 9. Amorphous solid, [oc]D28 —61.72 (¢ 0.366, CHCl3); TLC: Ry = 0.42 (4:1,
EtOAc:hexane, v/v); '"H NMR (500 MHz, CDCl;) ¢ 8.85 (s, 1H), 8.65 (m, 1H), 8.55 (d, J
=2.0 Hz, 1H), 8.53 (d, J = 2.0 Hz, 1H), 8.41 (brd, J = 8.0 Hz, 1H), 7.76 (dt, J=28.0, 1.5

S7



Hz, 1H), 7.35-7.25 (m, 10H), 7.14 (ddd, J=7.0 Hz, J=5.0, 1.5 Hz, 1H), 7.03-6.99 (m,
3H), 6.95 (dd, J =7.5, 2.5 Hz, 2H), 4.81 (d, J = 3.0 Hz, 1H), 4.59 (d, J = 12.0 Hz, 1H),
4.54 (brs, 2H), 4.46 (d, J = 11.0 Hz, 1H), 4.36 (d, J = 11.5 Hz, 1H), 4.16 (d, /= 11.0 Hz,
1H), 4.08 (m, 1H), 3.72-3.68 (m, 2H), 3.65 (dd, J = 7.7, 2.0 Hz, 1H), 2.71 (brs, 1H); °C
NMR (125 MHz, CDCl3) 6 151.66, 150.4, 149.6, 145.2, 144.7, 137.7, 137.0, 136.7, 134.5,
128.7, 128.6, 128.5, 128.4, 128.3, 128.2, 128.1, 121.3, 121.1, 120.1, 111.2, 81.0, 76.0,
74.5, 73.8, 72.1, 70.8, 70.0; FAB HRMS m/z caled for C36H3uN4O4 [M+H]™: 587.2658;
Found: 587.2662.

OH OBn
: -N
T NN
OBn Y S
NS\

)

—

BnO
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Compound 10. Amorphous solid, [oc]D28 —62.88 (¢ 0.390, CHCl3); TLC: Ry = 0.42 (1:1,
EtOAc:hexane, v/v); '"H NMR (500 MHz, CDCls) & 8.49 (d, J = 1.5 Hz, 1H), 8.46 (d, J =
2.0 Hz, 1H), 8.32 (s, 1H), 7.55 (dd, J =3.5, 1.0 Hz, 1H), 7.35-7.26 (m, 11H), 7.13 (dd,
J=5.2,3.5Hz, 1H), 7.03-7.01 (m, 3H), 6.95 (dd, J = 7.0, 3.0 Hz, 2H), 4.78 (d, J = 3.0
Hz, 1H), 4.59 (d, J = 11.5 Hz, 1H), 4.53 (brs, 2H), 4.45 (d, J=11.5 Hz, 1H), 4.34 (d, J =
11.5 Hz, 1H), 4.16 (d, J = 11.5 Hz, 1H), 4.06 (m, 1H), 3.69-3.68 (m, 2H), 3.64 (dd, J =
8.0, 3.0 Hz, 1H), 2.56 (brs, 1H); °C NMR (125 MHz, CDCl3) & 150.0, 144.0, 142.3,
137.7, 136.9, 136.8, 134.1, 133.6, 128.9, 128.8, 128.7, 128.6, 128.5, 128.4, 128.3, 128.2,
128.0, 127.7, 123.6, 123.3, 120.1, 106.6, 81.0, 76.1, 74.6, 73.8, 72.1, 70.8, 70.1; FAB
HRMS m/z calcd for CszsH33N304S [M+H]™: 592.2270; Found: 592.2275.

OH OBn
: -N
Z \| \
OBn X S
N

BnO

11
Compound 11. Amorphous solid, [oc]D28 —-14.08 (c 0.333, CHClz); TLC: Ry = 0.14 (1:1,
EtOAc:hexane, v/v); "H NMR (500 MHz, CDCl3) 6 8.54 (d, J = 1.5 Hz, 1H), 8.45 (d, J =
1.5 Hz, 1H), 8.11 (d, J = 2.5 Hz, 1H), 7.35-7.24 (m, 10H), 7.10-7.04 (m, 3H), 6.88 (dd, J
= 8.0, 1.5 Hz, 2H), 6.70 (d, J/ = 2.0 Hz, 1H), 4.60 (d, J = 8.0 Hz, 1H), 4.56 (d, J = 12.0 Hz,
1H), 4.51 (d, J = 12.0 Hz, 1H), 4.48 (d, J = 11.5 Hz, 1H), 4.36 (brd, J = 11.5 Hz, 2H),
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4.18 (m, 1H), 4.11 (d, J = 11.0 Hz, 1H), 3.75 (dd, J = 8.0, 2.0 Hz, 1H), 3.61 (dd, J = 9.5,
5.5 Hz, 1H), 3.53 (dd, J = 9.5, 6.5 Hz, 1H), 2.55 (d, J = 8.0 Hz, 1H); >C NMR (125 MHz,
CDCly) 8 150.0, 148.4, 145.3, 137.8, 137.0, 136.6, 134.0, 128.8, 128.7, 128.6, 128.5,
128.4, 128.3, 128.2, 120.1, 97.0, 80.7, 76.7, 74.8, 73.7, 71.7, 71.0, 69.4; FAB HRMS m/z
caled for C3H3 N304 [M+H]*: 510.2393; Found: 510.2388.

OH OBn

BnO NN

\
J\QQMP“
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Compound 12. Amorphous solid, [oc]D28 —-15.90 (¢ 0.423, CHCI3); TLC: Ry= 0.43 (1:1,
EtOAc:hexane, v/v); 'H NMR (500 MHz, CDCl3) 6 8.54 (d, J =2.0 Hz, 1H), 8.42 (d, J =
2.0 Hz, 1H), 8.00 (d, J = 7.5 Hz, 2H), 7.48 (t, J = 7.5 Hz, 2H), 7.41 (m, 1H), 7.35-7.23
(m, 10H), 7.07-7.05 (m, 3H), 6.98 (s, 1H), 6.91 (dd, J = 7.5, 2.0 Hz, 2H), 4.59 (d, J = 8.0
Hz, 1H), 4.56 (d, J = 12.0 Hz, 1H), 4.51 (d, J = 11.5 Hz, 1H), 4.50 (d, J = 11.5 Hz, 1H),
438 (d, J=11.5 Hz, 1H), 4.37 (d, J = 11.5 Hz, 1H), 4.18 (m, 1H), 4.15 (d, / = 11.0 Hz,
1H), 3.76 (dd, J = 8.0, 2.5 Hz, 1H), 3.61 (dd, J = 9.5, 5.5 Hz, 1H), 3.53 (dd, J =9.5, 7.0
Hz, 1H); >C NMR (125 MHz, CDCl3) & 156.7, 150.1, 149.6, 137.9, 137.1, 136.8, 133.9,
132.9, 129.2, 129.0, 128.8, 128.7, 128.6, 128.5, 128.4, 128.3, 128.2, 128.1, 126.7, 120.1,
93.8, 81.0, 76.8, 75.0, 73.8, 71.8, 71.1, 69.5; FAB HRMS m/z calcd for Cs7H3sN304
[M+H]": 586.2706; Found: 586.2704.

OH OBn

BnO AN

\)Y\f |
OBn \N/‘%g

Ph

13

Compound 13. Amorphous solid, [a]p*®-15.90 (¢ 0.416, CHCls); TLC: Ry = 0.42 (1:1,
EtOAc:hexane, v/v); '"H NMR (500 MHz, CDCl3) & 8.51 (dd, J = 7.5, 2.0 Hz, 2H), 8.41
(s, 1H), 8.04 (d, J = 1.5 Hz, 1H), 8.03 (d, J = 1.5 Hz, 1H), 7.47 (t, J = 7.5 Hz, 2H), 7.34—
7.23 (m, 11H), 7.04-7.02 (m, 3H), 6.89 (dd, J = 7.5, 2.0 Hz, 2H), 4.60 (d, J = 8.0 Hz, 1H),
456 (d, J = 11.5 Hz, 1H), 4.51 (d, J = 11.5 Hz, 1H), 4.49 (d, J = 12.0 Hz, 1H), 4.40 (d, J
=11.5 Hz, 1H), 4.37 (d, J = 11.5 Hz, 1H), 4.20 (dt, J = 6.0, 2.0 Hz, 1H),4.15(d,J=11.5
Hz, 1H), 3.78 (dd, J = 8.0, 2.0 Hz, 1H), 3.62 (dd, J = 9.5, 6.0 Hz, 1H), 3.54 (dd, J = 9.5,
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6.5 Hz, 1H); °C NMR (125 MHz, CDCl;) & 150.0, 144.7, 143.0, 137.8, 137.0, 136.7,
134.3, 132.0, 129.0, 128.8, 128.7, 128.6, 128.4, 128.3, 128.2, 128.1, 126.8, 126.5, 120.4,
111.0, 80.8, 76.8, 74.9, 73.8, 71.8, 71.1, 69.5; FAB HRMS m/z calcd for Cs37H3sN3O,
[M+H]*: 586.2706; Found: 586.2700.

OH OBn

BnO
n Z N/N\

14

Compound 14. Amorphous solid, [a]p™®—15.63 (¢ 0.446, CHCls); TLC: Ry = 0.72 (4:1,
EtOAc:hexane, v/v); 'H NMR (500 MHz, CDCl3) & 8.85 (s, 1H), 8.66 (brd, J = 5.0 Hz,
1H), 8.57 (d, J = 2.0 Hz, 1H), 8.53 (d, J = 2.0 Hz, 1H), 8.41 (brd, J = 8.5 Hz, 1H), 7.77
(dt, J = 8.0, 2.0 Hz, 1H), 7.36-7.24 (m, 10H), 7.15 (m, 1H), 7.03-7.00 (m, 3H), 6.88 (dd,
J=17.5,2.0 Hz, 2H), 4.62 (d, J = 8.5 Hz, 1H), 4.56 (d, J = 11.5 Hz, 1H), 4.52 (d, J = 12.0
Hz, 1H), 4.49 (d, J = 11.5 Hz, 1H), 4.40 (d, J = 11.5 Hz, 1H), 4.38 (d, J = 11.5 Hz, 1H),
421 (dt, J = 6.5, 2.0 Hz, 1H), 4.14 (d, J = 11.5 Hz, 1H), 3.79 (dd, J = 8.0, 2.0 Hz, 1H),
3.63 (dd, J = 9.5, 6.0 Hz, 1H), 3.55 (dd, J = 9.5, 6.5 Hz, 1H); °C NMR (125 MHz,
CDCl;) §151.6, 150.8, 149.7, 145.3, 144.9, 137.9, 137.0, 136.8, 136.7, 134.7, 128.8,
128.7, 128.6, 128.4, 128.3, 128.2, 121.4, 121.3, 120.7, 111.3, 80.8, 76.8, 75.0, 73.8, 71.9,
71.1, 69.5; FAB HRMS m/z calcd for CsgH3uN4O4 [M+H]™: 587.2658; Found: 587.2647.

OH OBn
BnO = N’N\

OBn Y S
N

)

——
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Compound 15. Amorphous solid, [a]p>®—15.64 (¢ 0.380, CHCl3); TLC: Ry = 0.42 (1:1,
EtOAc:hexane, v/v); "H NMR (500 MHz, CDCl3) 6 8.52 (d, J=2.0Hz, 1H), 8.46 (d, J =
2.0 Hz, 1H), 8.32 (s, 1H), 7.55 (dd, J = 3.5, 1.0 Hz, 1H), 7.34-7.23 (m, 11H), 7.13 (dd, J
=5.0, 3.5 Hz, 1H), 7.04-7.02 (m, 3H), 6.88 (dd, J = 7.7, 2.0 Hz, 2H), 4.59 (d, J = 8.0 Hz,
1H), 4.56 (d, J = 12.0 Hz, 1H), 4.52 (d, J = 11.5 Hz, 1H), 4.48 (d, J = 11.5 Hz, 1H), 4.40
(d, J=11.0 Hz, 1H), 4.36 (d, J = 11.5 Hz, 1H), 4.19 (dt, J = 6.0, 2.0 Hz, 1H), 4.14 (d, J =
11.0 Hz, 1H), 3.77 (dd, J = 8.0 Hz and J = 2.0 Hz, 1H), 3.62 (dd, J = 9.5, 6.0 Hz, 1H),
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3.54 (dd, J = 9.5, 6.7 Hz, 1H); ?C NMR (125 MHz, CDCl3)  150.1, 144.0, 142.4, 137.8,
137.0, 136.6, 134.2, 133.5, 128.8, 128.7, 128.6, 128.5, 128.4, 128.3, 128.2, 127.6, 123.7,
123.3, 120.6, 106.7, 80.7, 76.7, 74.9, 73.8, 71.8, 71.1, 69.4; FAB HRMS m/z calcd for
C3sH33N304S [M+ H]™: 592.2270; Found: 592.2266.

OH OBn
BnO -

y = N/N\
= SMe
OBn \N)QN>_
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Compound 16. Amorphous solid, [OL]D28 —-50.86 (c 0.333, CHCl3); TLC: Ry = 0.25 (1:1,
EtOAc:hexane, v/v); '"H NMR (500 MHz, CDCls) & 8.53 (d, J = 2.0 Hz, 1H), 8.48 (d, J =
2.0 Hz, 1H), 7.35-7.23 (m, 10H), 7.06-7.01 (m, 3H), 6.91 (brd, J = 6.5 Hz, 2H), 4.84 (d,
J=2.0Hz, 1H), 4.54 (brt, ] = 11.5 Hz, 3H), 4.46 (d,J=11.5 Hz, 1H), 4.35 (d, J =12.0
Hz, 1H), 4.08 (d, J = 11.5 Hz, 1H), 4.04 (m, 1H), 3.73-3.69 (m, 2H), 3.61 (dd, J = 8.0,
2.5 Hz, 1H), 2.72 (s, 3H), 2.68 (d, J = 7.0 Hz, 1H); >C NMR (125 MHz, CDCl3) & 169.5,
155.7, 154.0, 137.6, 136.8, 136.7, 133.8, 128.8, 128.7, 128.6, 128.5, 128.4, 128.3, 128.0,
121.7, 81.0, 75.7, 74.5, 73.8, 72.3, 70.7, 70.0, 14.1; FAB HRMS m/z calcd for
C31H3,N,04S [M+H]": 557.2223; Found: 557.2225.

OH OBn
BnO -

i i I
&8n S )QN>—COOMe
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Compound 17. Amorphous solid, [a]p>®—42.82 (¢ 0.403, CHCls); TLC: Ry = 0.37 (4:1,
EtOAc:hexane, v/v); '"H NMR (500 MHz, CDCl3) & 8.70 (d, J = 2.5 Hz, 1H), 8.59 (d, J =
2.0 Hz, 1H), 7.33-7.21 (m, 10H), 6.94-6.91 (m, 3H), 6.84 (dd, J = 7.0, 2.0 Hz, 2H), 4.89
(d, J = 2.0 Hz, 1H), 4.58-4.55 (m, 2H), 4.52 (d, J = 11.0 Hz, 1H), 4.47 (d, J = 11.5 Hz,
1H), 4.41 (d, J = 11.5 Hz, 1H), 4.09 (s, 3H), 4.06 (m, 1H), 4.05 (d, J = 11.5 Hz, 1H),
3.76-3.71 (m, 2H), 3.63 (dd, J = 8.0, 2.5 Hz, 1H), 2.61 (d, J = 7.5 Hz, 1H); °C NMR
(125 MHz, CDCl3) & 160.6, 157.2, 156.5, 155.0, 137.5, 136.6, 136.5, 135.0, 128.9, 128.8,
128.7, 128.6, 128.4, 128.3, 128.0, 125.1, 80.4, 75.7, 74.3, 73.8, 72.9, 70.5, 70.0, 53.5;
FAB HRMS m/z caled for C3,H3,N4O [M+H]*: 569.2400; Found: 569.2393.
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Compound 18. Amorphous solid, [a]p*®-13.39 (¢ 0.393, CHCls); TLC: Ry = 0.36 (4:1,
EtOAc:hexane, v/v); '"H NMR (500 MHz, CDCl3) & 8.73 (d, J = 2.0 Hz, 1H), 8.58 (d, J =
2.0 Hz, 1H), 8.46 (s, 1H), 7.36-7.21 (m, 10H), 7.05-6.99 (m, 3H), 6.84 (brd, J = 7.0 Hz,
2H), 4.67 (d, J = 8.0 Hz, 1H), 4.58 (d, J = 12.0 Hz, 1H), 4.53 (d, J = 11.5 Hz, 1H), 4.46—
4.38 (m, 3H), 4.19 (m, 1H), 4.10 (d, J = 11.5 Hz, 1H), 3.77 (dd, J = 8.0, 2.0 Hz, 1H),
3.66 (dd, J = 9.5, 5.5 Hz, 1H), 3.56 (dd, J = 9.5, 7.0 Hz, 1H), 2.54 (d, J = 8.0 Hz, 1H);
C NMR (125 MHz, CDCl3) & 156.2, 155.6, 155.0, 137.7, 136.7, 136.4, 134.7, 128.8,
128.7, 128.6, 128.4, 128.3, 128.2 123.4, 80.5, 76.4, 74.8, 73.8, 72.2, 71.0, 69.3; FAB
HRMS m/z calcd for C3oHzoN4O4 [M+H]: 511.2345; Found: 511.2350.

OH OBn

BnO =

N’N
OBn \N)QN\>_SMG
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Compound 19. Amorphous solid, [a]p>* —20.39 (¢ 0.366, CHCl3); TLC: Ry = 0.26 (1:1,
EtOAc:hexane, v/v); "H NMR (500 MHz, CDCl5) 6 8.60 (d, J = 2.0 Hz, 1H), 8.44 (d, J =
2.0 Hz, 1H), 7.34-7.21 (m, 10H), 7.08-7.03 (m, 3H), 6.86 (brd, J = 6.5 Hz, 2H), 4.62 (d,
J=8.0Hz, 1H), 4.57 (d, J = 11.5 Hz, 1H), 4.52 (d, J = 12.0 Hz, 1H), 4.44 (d, J = 11.5 Hz,
1H), 4.41 (d, J = 11.5 Hz, 1H), 4.37 (d, J = 11.5 Hz, 1H), 4.16 (m, 1H), 4.09 (d, J = 11.0
Hz, 1H), 3.73 (dd, J = 8.0, 2.0 Hz, 1H), 3.63 (dd, J = 9.5, 6.0 Hz, 1H), 3.54 (dd, J = 9.5,
7.0 Hz, 1H), 2.72 (s, 3H), 2.50 (d, J = 8.0 Hz, 1H); >C NMR (125 MHz, CDCl5) & 169.6,
155.7, 154.6, 137.7, 136.8, 136.5, 133.4, 128.8, 128.7, 128.6, 128.3, 128.2, 128.1, 122.3,
80.7, 76.3, 74.8, 73.8, 72.1, 71.0, 69.3, 14.1; FAB HRMS m/z calcd for C3;H3,N404S
[M+H]": 557.2223; Found: 557.2224.

OH OBn
BnO - N
Z\ig
\

on )QN>—COOMe
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Compound 20. Amorphous solid, [a]p>*~13.88 (¢ 0.416, CHCls); TLC: Ry = 0.38 (4:1,
EtOAc:hexane, v/v); '"H NMR (500 MHz, CDCl3) & 8.80 (d, J = 2.5 Hz, 1H), 8.57 (d, J =
2.5 Hz, 1H), 7.35-7.19 (m, 10H), 7.00-6.96 (m, 3H), 6.83 (dd, J = 7.5, 1.5 Hz, 2H), 4.70
(d, J = 8.0 Hz, 1H), 4.58 (d, J = 11.5 Hz, 1H), 4.54 (d, J = 11.5 Hz, 1H), 4.46-4.43 (m,
3H), 4.20 (m, 1H), 4.10 (s, 3H), 4.10 (d, J = 11.5 Hz, 1H), 3.77 (dd, J = 8.5 Hz and J =
2.0 Hz, 1H), 3.67 (dd, J = 9.5, 6.0 Hz, 1H), 3.56 (dd, J = 9.5, 7.0 Hz, 1H), 2.52 (d, J = 8.5
Hz, 1H); *C NMR (125 MHz, CDCl5) & 160.5, 157.2, 155.0, 137.6, 136.5, 136.2, 134.8,
128.7, 128.6, 128.5, 128.2, 128.1, 125.5, 80.3, 76.2, 74.8, 73.8, 72.5, 70.8, 69.2, 53.4;
FAB HRMS m/z caled for C3,H3,N4O06 [M+H]": 569.2400; Found: 569.2405.

21
Compound 21. Amorphous solid, [a]p>® —28.60 (¢ 0.363, CHCl3); TLC: Ry = 0.54 (1:1,
EtOAc:hexane, v/v); "H NMR (500 MHz, CDCl3) 6 8.51 (d, J =2.0 Hz, 1H), 8.41 (d, J =
2.0 Hz, 1H), 8.00 (dd, J = 7.7, 1.5 Hz, 2H), 7.48 (t, J = 8.5 Hz, 2H), 7.41 (t, J=7.5 Hz,
1H), 7.35-7.25 (m, 10H), 7.10-7.05 (m, 5H), 6.96 (s, 1H), 5.19 (t, J = 9.5 Hz, 1H), 5.07
(t, J = 10.0 Hz, 1H), 4.99 (dd, J = 9.5, 8.0 Hz, 1H), 4.76 (d, J = 8.5 Hz, 1H), 4.71 (d, J =
4.0 Hz, 1H), 4.57 (d, J = 11.5 Hz, 1H), 4.52 (d, J = 11.5 Hz, 1H), 4.50-4.47 (m, 2H),
4.45(d,J=11.5Hz, 1H), 4..32 (d, J = 11.5 Hz, 1H), 4.22 (m, 1H), 4.16 (dd, J = 12.5, 4.5
Hz, 1H), 3.99 (dd, J = 12.5, 2.0 Hz, 1H), 3.88 (m, 1H), 3.86 (dd, J = 11.5, 3.0 Hz, 1H),
3.63 (dd, J = 11.0, 5.5 Hz, 1H), 3.55 (ddd, J = 10.0, 4.5, 2.5 Hz, 1H), 2.01, 2.00, 1.97,
1.96 (4s, 12H); °C NMR (125 MHz, CDCl3) § 170.7, 170.4, 169.4, 169.5, 156.6, 149.8,
149.6, 137.9, 137.4, 133.9, 133.0, 129.2, 129.0, 128.7, 128.6, 128.3, 128.2, 128.1, 128.0,
127.9, 127.6, 119.8, 99.6, 93.7, 81.9, 77.8, 77.1, 75.0, 73.7, 72.9, 72.1, 71.8, 71.7, 69.3,
68.4, 61.7, 20.9, 20.81, 20.80 (4 x OCOCH3); FAB HRMS m/z caled for Cs;Hs3sN3Oy3
[M+ HJ": 916.3657; Found: 916.3657.
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Compound 22. Amorphous solid, [a]p*® + 6.96 (¢ 0.340, CHCls); TLC: Ry = 0.53 (1:1,
EtOAc:hexane, v/v); '"H NMR (500 MHz, CDCl5) 6 8.59 (d, J = 2.0 Hz, 1H), 8.46 (d, J =
2.0 Hz, 1H), 8.00 (dd, J = 8.5, 1.5 Hz, 2H), 7.48 (t, J = 7.5 Hz, 2H), 7.41 (t, J=7.0 Hz,
1H), 7.35-7.25 (m, 10H), 7.12-7.09 (m, 3H), 6.98 (dd, J = 7.5, 3.0 Hz, 2H), 6.96 (s, 1H),
5.19 (t, J=9.5 Hz, 1H), 5.11 (t, J = 9.5 Hz, 1H), 5.00 (dd, J = 9.5, 8.0 Hz, 1H), 4.84 (d, J
= 8.0 Hz, 1H), 4.72 (d, J = 7.5 Hz, 1H), 4.53 (d, J = 11.5 Hz, 1H), 4.46 (d, J = 11.5 Hz,
1H), 4.44-4.41 (m, 3H), 4.39 (d, J = 11.5 Hz, 1H), 421 (d, J = 11.5 Hz, 1H), 4.16 (dd, J
=12.5, 4.0 Hz, 1H), 3.90 (dd, J = 12.5, 2.3 Hz, 1H), 3.87 (dd, J = 8.0, 3.0 Hz, 1H), 3.57-
3.54 (m, 3H), 2.01, 2.00, 1.95, 1.94 (4s, 12H); *C NMR (125 MHz, CDCls) & 170.6,
170.4, 169.5, 169.3, 156.5, 150.5, 149.6, 137.8, 137.5, 137.3, 134.1, 133.0, 129.1, 129.0,
128.7, 128.6, 128.3, 128.2, 128.0, 127.9, 127.3, 126.6, 120.1, 100.4, 93.6, 81.0, 77.0, 76.3,
74.6, 73.8, 72.9, 72.1, 71.7, 70.0, 68.2, 61.6, 20.9, 20.84, 20.82 (4 x OCOCH3); FAB
HRMS m/z caled for Cs;Hs3N30,3 [M+H]": 916.3657; Found: 916.3655.

OAc

AcO o)
Acoﬂ \ o QH

OAc

HO SN -N

Vkaquph
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Compound 23. Amorphous solid, [oc]D28 —76.28 (¢ 0.400, CHCIz); TLC: Ry =0.40 (1:19,
MeOH: CH,Cl,, v/v); '"H NMR (500 MHz, CDCl;) § 8.76 (d, J = 1.0 Hz, 1H), 8.28 (d, J
=2.0 Hz, 1H), 7.90 (dd, J = 7.0, 1.5 Hz, 2H), 7.46 (t, J = 7.0 Hz, 2H), 7.46 (m, 1H), 6.85
(s, 1H), 5.23 (t, / = 9.5 Hz, 1H), 5.16 (brd, J = 3.5 Hz, 1H), 5.04 (t, / = 9.5 Hz, 1H), 5.01
(dd, J = 10.0, 8.0 Hz, 1H), 4.79 (d, J = 8.0 Hz, 1H), 4.42 (dd, J = 12.5, 2.5 Hz, 1H), 4.03
(dd, J = 12.5, 6.0 Hz, 1H), 3.95-3.87 (m, 3H), 3.81-3.75 (m, 2H), 3.72-3.69 (m, 2H),
2.09 (brs, 6H), 2.05, 2.01 (2s, 6H); °C NMR (125 MHz, CDCl3) & 171.1, 170.3, 169.7,
169.5, 156.5, 149.0, 133.0, 132.7, 129.3, 129.1, 126.8, 122.5, 101.2, 93.6, 80.2, 77.4, 73.7,
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72.7, 72.4, 71.6, 68.5, 67.2, 63.4, 62.0, 20.9, 20.8, 20.7; FAB HRMS m/z calcd for
C30H3sN3013 [M+H]": 646.2248; Found: 646.2242.

OAc

AcO

OAc

0O (:)H
HO -

= N/N

JEHACMP*‘

N
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Compound 24. Amorphous solid, [ot]p**~12.26 (¢ 0.666, CHCl3); TLC: Ry = 0.40 (1:19,
MeOH: CH,Cl,, v/v); '"H NMR (500 MHz, CDCl3) & 8.73 (d, J = 2.0 Hz, 1H), 8.50 (d, J
=2.0 Hz, 1H), 7.92 (brd, J = 8.0 Hz, 2H), 7.45 (t, J = 8.0 Hz, 2H), 7.40 (t, J = 8.0 Hz,
1H), 6.87 (s, 1H), 5.25 (t, J = 9.5 Hz, 1H), 5.06 (t, J = 9.5 Hz, 1H), 5.05 (dd, J = 9.5, 8.0
Hz, 1H), 4.81 (d, J = 8.0 Hz, 1H), 4.73 (dd, J = 8.0, 5.7 Hz, 1H), 4.40 (dd, J = 12.5, 2.5
Hz, 1H), 4.22 (m, 1H), 4.03 (dd, J = 12.5, 6.0 Hz, 1H), 4.02 (m, 1H), 3.86-3.85 (m, 2H),
3.76 (m, 1H), 3.68 (m, 1H), 2.07, 2.05 (2s, 6H), 2.02 (brs, 6H); °C NMR (125 MHz,
CDCl3) & 170.9, 170.3, 170.0, 169.5, 156.5, 150.0, 133.1, 132.7, 129.3, 129.0, 126.7,
123.0, 101.2, 93.5, 78.8, 75.2, 72.6, 72.4, 71.6, 69.1, 68.7, 63.0, 62.1, 20.9, 20.8, 20.7;
FAB HRMS m/z caled for C3oH3sN3Oy3 [M+H]™: 646.2248; Found: 646.2245.

OH OH

HO =

. N-N
Vkequph
25

Compound 25. Amorphous solid, TLC: Ry = 0.52 (1:4, MeOH:CH,Cl,, v/v); '"H NMR
(500 MHz, DMSO-d; ,6 = 2.54 ppm) 6 8.09 (brs, 1H), 7.75 (d, J = 2.0 Hz, 1H), 7.24 (brd,
J=7.0Hz, 2H), 6.70 (t, J = 7.7 Hz, 2H), 6.63 (t, J = 8.0 Hz, 1H), 6.39 (s, 1H), 4.62 (d, J
=6.5 Hz, 1H), 4.23 (d, J = 5.0 Hz, 1H), 3.97 (d, J = 8.5 Hz, 1H), 3.91 (d, J = 5.5 Hz, 1H),
3.62 (t, J = 5.5 Hz, 1H), 2.86-2.80 (m, 2H), 2.69-2.65 (m, 2H); °*C NMR (125 MHz,
DMSO-ds) 6 155.3, 150.9, 149.2, 133.3, 129.5, 126.7, 125.8, 93.2, 74.7, 72.1, 68.5, 64.1;
FAB HRMS m/z caled for C;6H;7N304 [M+ H]™: 316.1297; Found: 316.1293.
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Compound 26. Amorphous solid, TLC: Ry = 0.40 (1:4, MeOH:CH,Cl, v/v); '"H NMR
(500 MHz, CDCl5:CDs;0OD) ¢ 8.81 (brs, 1H), 8.62 (brs, 1H), 8.10 (d, J = 2.5 Hz, 1H),
6.67 (d, J = 2.0 Hz, 1H), 4.81 (d, J = 8.5 Hz, 1H), 4.03 (m, 1H), 3.72-3.68 (m, 3H); °C
NMR (125 MHz, CDCl5:CD;0D) & 147.5, 144.5, 124.0, 96.0, 74.1, 70.1, 69.5, 63.7;
FAB HRMS m/z caled for C1oH;3N304 [M+ H]™: 240.0984; Found: 240.0976.

HO

S16



4. Cop

o

es of 'H and *C NMR spectra of all compounds:

DOOTONN NONOD T TONDO NN MO TIOTNOOO DO =g N = o
FIRNIERT SORAESAREISE 95 LESi®ICB28RBaanan 2 s
DHITCCC MOOeOeDANeS® DD KRBT Tmme 000000 8o 2
B N N NN s TYTTYTTTTISITTOO OO o =
(i i e SR T e o pRiSEITe S B e Rl L &

“ e i [ i eI e i i o “ ¥

BnO.

e

G

| e L‘ . 5 - ,,,J J JL, {i L LN

L
= 8 [To R ool o
e D o5 o P = e = il
JT % 0 J1 F T ButuC oL
L B s e e N e LR o B A
5 9.0 85 80 75 70 65 6.0 55 50 40 34 30 5 20 15 1
Chemical Shift (ppm)
UV DTATOOND =
A¥S 9IoIBc-mdANGD 0 SwoR-NOORo
XM BHRIMNEBO NG © SOBWIHZTNN= BN
@ o (RS E R R R o QN oo R
TYY OO0ONNNNNT © SN OBY OO0
S3II 220200 TCC - SENRREEECNRER
7T WS LTS SIS
|
|
| |
[l
I
|
| |
R o e e L o e B B e e LR e e e e B s LS AR DA R e
184 176 168 160 152 144 136 128 120 112 104 26 88 80 72 64 58 48 40 32 24 16 8

Chemical Shift (ppm)

S17



sormo QNN ToNE®D @ @0 N T ONRORRONT T e &
FRmime RANIRANER B 81 AN TBINBRRRNTING G wig 2
cooow DANOANNNA & @ QB BODILTON—OSNNNOO ©o© 3
L] @ O © L bl e e e <t St sE st ottt oS SE FFTONONNO oo
LT}_&(J(,J e L ,JJ#,TJOE LL“TLk L‘w} n\/,) Tn&LJ P,,JJ (,J ?
|
! |
|
I
i
'y N .
w M wn © ~ Te}
= ¥F © = S
T o O oo
L e T .
85 8.0 75 7.0 6.5 6.0 55 5.0 45 35 3. 2.5 2.0

Chemical. Shift (ppm‘)

o ne DOoNTCON @
e S8 BoaaSaoN 2 e
23 2N R3I89 8 < QT e
@ g MO SO W0WM W N < e e e
88 5% 388888 3 NG mYMNG S
T Tk T RAII EES T T R
G [RSR R T S G T T B ] L LU

184 176 168 160 152 144 136 128 120 112 104 96 88 80 72 64
Chemical Shift (ppm)

S18



et e S o S s N e =
I 520885 SNONRANBT NBIFRBLURIRILARS 8
0 @O enINNMANNSSo o EhonTTand-0dond =
Lo < o - o B o3 M o A b e e e b SIS FTTTOONONN
o3 g e e i LG R e e ] ?
|
| !
|
ot
| JH 1
e g SV, LJ L
[ B g o)) N o el N 0
g5 & S &= = @
- e o i ,
Ty A T uould 9
R T e b e e T VS ST ——
95 9.0 8.5 8.0 | . 5.0 45 4.0 1.0
Chemical Shift (ppm)
N R
2 bigp oniunmnants O e D
© Bl K5 BOHENBTNNSK D = R R =R ]
o DO NN 09070l ed 00w 0O D L e 01 oh O 0000 00 e
2 ZoEr Dogadsgoods T
6 IIAE odNSNAANANE S Eheboadeoo
L e LR B T T [ AT

184 176 168 160

Chemical Shift (ppm)

24

S19



TODNT VYV VDRV T T OY LU OND T =©n =) =)
ARRBN 2R BVIRNSELIRIR BI-EREYREB EFLHBY 2 8
WINEET coTTOnnnNANS 2O NROmoEIna e 00000 n 0 =]
@00 O O MM PP B D <t <t sf <t st <F st FOONOMM o~
?L‘*‘FVJK'J L;j L‘L\L“QLH d g J_Jjo ngﬂ_r% \(J(},i,J L‘,J o o e ?‘
|
h
| |
|
|
m \‘ et
] b
| | 1 !
/ |
]
|
| |
ML AL f\ it T S S
N~ P o 8 — ~ M M~ 0 o ©
o o =2 o mo= = ; o
= T o
B b= T dum Lo 8
T T T T T T T T e e
95 9.0 8.5 8.0 75 70 8.5 6.0 55 50 45 35 3.0 25 2.0 1.5
- Ty OOYITOINND O
S - BRLIoONITCD B TNOVDY OO
X @58 BRRNAIYNANBl 8 DORRNB LD @S
G TAN PVVTVOBDOEH RMA R =0~ D@
¥ I90 SAJAAJAASE  © ONNOOTUNC O
S OITT TESfTTeess T BRERERIREER
e e g S B | e T

184 176 168 160 152 144 136 128 120 112
Chemical Shift (ppm)

S20



UTTNDTRDONT 9 QOCVOUONNT O Y COQUECVTRIY NYDRO TN ~ 9

LOWOIONTO0 © OANORDBLNTOD CTORISILIND RODE DL - S

DOOWHNOITIN K GO0ANNASSS 6 DHOWHIIEA— - OROEHO ~ 5

dgodieragsn § RLORThS FREG ST rEIT T T O P e 3 =
b b L e g S L e e

BnO

A,LJ |S— ‘ “ | . ’ ﬂ; J;L S PPN I

= 0 I~ © 0w g w Qo O =
@  ©9Q = ST @ o @i o N
o i = el
T ullm ] =0l L Y T i)
R
0 85 8.0 7.5 7.0 65 6.0 55 5.0 45 40 35 2.0 25
Chemical Shift (ppm)
OO TONYNNODRDON D I~
SHBNEERTEITIRCTBREEE & PWOROEVVO W
OTONNKO RUNOBINN=OE= = QMBI CA P
B B v e e o o % e I SBAGSHR =@ S
HRIEIG BOIREIRRIITE = SNNCEY OGSO
L e el g e e R e B Ty
LR R L R T T T T RN

176 168 160 152 144 136 128 120 112 104 96 88 80 72
Chemical Shift (ppm)



~o o TONDTRDE N DD VDM NRVNONT TO—0Q© o =3
TEDBA DIANTCOPINON T T INOBHOOBONIND HVD Y ® © 3
SIS0 O0NnOAaNNNS000 ERAOOEITON -0 00O ] S
DL P D TYTTIITITISIY O00an o S
= ey et ey e e e
|
|
|
]
]
|
"
L J b
o 0 K N O o 0 N © T
S o S ¥ i N o
= - = -
Iy T oW T fub w0 g
T T T T e e LA o e e e R o A RN E AR
9.0 85 75 7.0 65 6.0 &b 5.0 45 35 15
Chemical Shift (ppm)
© TONON NOOTOREDDT =
6 IEBEN RIS Oob- D & CHWODOY T O N T
O EDOT MNTNNOOON © DOV EON
O ONYUYY COwWCwa SO o DR eI b
¥ Y000 ANARNNANNNE S ONNBOTENC O
g afalatala i b b = BNNNENKN S~
[ G W W W D R I T el e o]
|
il
|
I
|
T T T T T T T T T T T T e e
184 176 168 160 152 144 136 128 120 112

Chemical Shift (ppm)

S22



Q@0 = NOYNVOTAO= Q0N TOCERSINTNOOITDODD ™ = =)
SBB4 N NIANSIFDICOAN S CTRONOGLRNINSEIEFAS S i =3
D0 = AONNDNNNSOm o LoumnBt<dn-=~Kbnnb 00 2
o L T RIN IR PR oy 7
BnO
|
il
‘ NM
|
| |
i
] |
|
1 b
|
h
o SR L___A_JL ﬂ_&
o o o -~ v o e
= ) 2 O @ 9 B3R a2 e =
o )
v = SR Jud ]
T T T T T T T
85 8.0 Th 65 6.0 55 .0 4.5 4.0 3. 25 2.0 15 1.0
Chemical Shift (ppm)
NOWw BTN NTONO
NP TNDT TFToONS © CHNO®BWT = =0
5SS o8 S RO« s} DOBRDADN ©F N
SOw MNG Y o o) o0 0 O = s e e
RIS cdmon SN ~ SNNOGFEG @
o33 2222 ool & PNNNEREENES®
le 1 S ! s et
|
|
Al
Il |
|
|
T T T T T T T T T e
184 176 168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40 32 24 16 8

Chemical Shift (ppm)

S23



SEeo0 & b daRE o Sl P b e s =
BEI55G IMNMAANSSo S EEHHNDTONG ==K NDnnin =]
N N FYTITTITIFTORO OG0 S
Sy e T S S b e e ]
BnO = N/N
OBn \N
| I
| h A -
|
|
o
o © o = £2 T < W0 o ot o
@ 9 o) My e - o o e
¢ o T o
i L2 B A O
e R L SR R T T e R R R T e T e R e R e R S R
85 8.0 75 7.0 65 6.0 55 5.0 45 4.0 35 30 25 2.0 15 1.0
Chemical Shift (ppm)
©  RE ST OYOoON DO
£ 58 ST 2333895883 © 5 e B
S~ 249 3T FEIZBT &R 8 QERBRB5IRT
§ S nn Jousduddmgo o SRAURBHR N b
il T e TR R T RS IR SR T
T = o

184 176 168 160 152 144 136 128 120 112
Chemical Shift (ppm)

S24



CRONOOEOAENNO TN O @ TONOTOCDNM QN0 DD O o
SN-COTITORNUIONCOBBDIA & CHDACBERVBIORNND T S
LHOHTOOATINOINANNNCS © GUUNnDEIOO- - NN 00N S
BDBBBBBHENNNMNMNNNNNN G R R e e R R T R L ] S
l\k;ﬂl rJ LLA“J l‘u\g;‘,x‘wtﬁ;_)?’))gg ‘L#%m‘\r’fé)n%))n’é% L \y

OH OBn
BnO = N’N
\
OBn Y,
I
|
|
|
J M A A )
I~
g ¢ 8B g
i <
b € o ¢
R e A e S B B e ey B e i AN R R B AN E s N B e e AR R AR
95 5 D 7 55 5.0 45 4.0 35 3.0 25 20 1.8 1.0 0.5
Chemical Shift (ppm)
D ON OEOTOVITOTIED @
Q80 toYonosoaons QOO VN M @0 O
8 U3 8RE8REada=hs & REREmmEnmD
O T NOND O DD D00 GO = S DClocaa) gaye0 )
e IYI PeoOoaRafss o SERELINEES
[ e = et e
|
1)y
.
| i
I
[ |
T T T
184 176 168 160 152 144 136 128 120 112 24

Chemical Shift (ppm)

S25



7
7

VPOV TENTOENOVOT NN VOO =@ TR PO NOOONOITOT o
DIBENO NSNS IOCCDDARE @ HePNICBIFRBNOIMD <]
BOEOBBHRINTINNRNNMOANNES oo CHBBBRITIMG - BN Gon 0 8
R R Rk e N K A TYITITITTTITIOOGO® S

e e b e =
|
il
|
| |
| -
o il
|
I Ik i
1 | I | | | i
] A I
b . W SR N
& = o o 0 g ey a © o
© 595 3] s ko ne 8 o= =
£ ), p -
T Lwo ZuldT w8 Wi T ud
T T T T —— — R o LA e B i o B RN RARAsEATASESTAL e
85 8.0 75 . 65 6.0 55 5.0 4.5 4.0 3.5 3.0 25 2.0
Chemical Shift (ppm)

THOOT O VIV VODDV VOO ®

IPIDT SN0 BeDBERBO-~ F QODND T =N
BRN A5 500 MotGTNe F@aN ¢ BRANNT & NN
COO MY NNY YOLOIDL O — 29 MEEROUER U 0oy Sk
DT T OO0 ONANNNNNNNN — ONMNMNOWO ~——Q
TRTITRTT PRSI ECCIee = FRERRRELE
S S e e

184 176 168 160 162 144

T T T T T e T
136 128 120 112 104 96 88 80 72 64 56 48 40
Chemical Shift (ppm)

S26



NG MODOONTO==O0 0 DNMOTWTONOOID N T QOO o
NLoLd LoBBC0IILIIX & BEOBECHLNEN83ABLS 3
BQibhSte WO NNNNSS & BHOBIITORN NS00 WI =3
E R R I N T AR R N YT TITITO G075 03 I
LT [t R ) Py ] A R sl T
BnO Z N/N
OBn \N =
—
|
i
[
iy
1
! e “
| %
il
L
| i
o
¥ " LJ\‘ i h\l;;/ - T e A SRERE awillis,
~ o % R o 0 M < (o
g o s % 5« oW & & §
= “” n
T 7 T ol @ W8 W Tl
R RARERRRASE! B R
9.0 8.5 7.5 7.0 6.5 6.0 5:5 5.0 45 4.0 35 3.0 25 2.0 15 1.0 05 0
Chemical Shift (ppm)
© OYTOOND TRONODDDO 0
E IR ISLRAISIRR & VNOVDITNO~T
= Y0508 RRANANONGE ~ DoOBAGTNFTD
QS O ONNNOY 000D 0o w L R et
w SFTOMOMN NNANNANNNNN o OMNNMNOOSTO——O
2 a0 Eo (OLRLeL Lol S L Ol e SRERERIRECR
| s e L St — e [

184 176 168 160 152 144 136 128 120 112 104 96 88 80
Chemical Shift (ppm)

S27



T @2 TROROD D@~ ODDOADTNOOO0ONN© @ oo o
o & B AT OPBRITE TN THTANTOIIN TR N D B &
00 % aMAaNANNNSS & DDHNLIONOSOSONNODB ~© © =]
o o NN NNENNNN NN G i i A e R R R ] NN =]
L e L 1 o G Y o [
(1=
I
| |
|
1 |
il | “ il I
! J | m
g |
M i L
v S5 = © o< o <+ 5
=) 2 o S o= d = o
= =
iy = g8 T g 8 au [
R o A N L S I L B R e T T T T
7.5 6.0 : 50 45 4.0 35 3.0 25
Chemical Shift (ppm)
- = T D R
& ] ORSYOONGT O DIODOTNONT o
i ~ & BRROBRNO0O N TORHVBINDBOD @
9 role) (R R e i e i Ol Oy R R S &
< 0w R R R R RN R SNNOOUTONDSO <
= 22 L2o200020000 SERERERCRRR =
5 et e - e AN
|
I
[
|
h
T T T T T T [ T e e
184 176 168 160 152 144 136 128 120 112 7. 32

Chemical Shift (ppm)

S28



wowm = VYAV ODT N OO N®D rO T DONODTDONO DD @ o o
R85 SETIRITIIABDLS PrRRDRGNIETIBODID a2 S
KK 33 ARMANNAND S oD SoBHBBBI T SO~ N O ©o 8
od o0 0 o L R I Rt 0) R R A R e R K R ) [N o
oA ek G i G e B )
BnO
|
i | |
] Iy
| J I “ﬁL i |
| S| P J J
o = ~ © © 0 o o
S = S) S N = g
o
=l L 0 uf
AT A a1 L A e B L A mana s
g5 $.0 8.5 8.0 75 7.0 6.5 6.0 55 5.0 X 4.0 35 3.0 25 2.0
Chemical Shift (ppm)
cwon © VOPOVNG T D
TRED 6 DODROToDS CHOWNT OO N © o
QNB 3 B FEIREAFE~ HORRNOBTT N &
O © T N G0 0w w O W RSOy 60 oy tenc =,
©wnunw O OONNNNNNN OO OND O o
200 T ITETTTTE FRERESRETERE 3
T e s )
|
I
!
o
|
| |
|
i
A B L A o L R L m A L A  RAAAaEaaTaE e RN
184 176 168 1860 152 144 136 128 120 112 104 96 88 24

Chemical Shift (ppm)

S29



Tos o NOXT O =MD Om® COOVVNOT VWO VTSI~ D0 @ o o
HBD 6 IS H-REDS OREISINCTRIN OB BRG 0 S
N0 < AOMANNNNS S oo CEBDEITT—OLNNNOB0 010 =3
EE R A TYTITTTFTITTCO9GOON R S
bl e bkt e S e -
OH QBn
BnO = N’
[
e g U il
|
|
‘ I
oy / sl “\ )U M 2 i
w o 8 s o = B 0 v o IN]
= 0 S 9w ] @ T I3
© <
Tl = B ODud L pub i
B EARR AR T R ARa R e RARESRasEmaEE s e A B o R o  a L pam
8.5 8.0 75 7.0 65 6.0 &b 5.0 45 35 2.0 25 2.0 1.5 1.0
Chemical Shift (ppm)
0o o VIDEOO O D
RS R} R A==k QUoBONT O ©
263 REINRNOBYRRST ROBRCL N & DB
@ W g (SR ReRS oMo e Rl R e e R
nwnw COOONNNANNANN OO OTONDD
Ciieso) TReCsesefas SREERESRERS
Sl e e e ety (R
)
| |
|
[
|
|
Iy
A L L L LA A e o e A LA L LT RAAARRazaRaZY
176 168 160 152 144 136 128 120 112 104 96 88 80 56 48 40

Chemical Shift (ppm)

S30



000°0—

862
SLez~

1zLe—

e
9veT
09GE
se9e
922e
ZyieL
S80F
011
[
yac |
Lov'P
b
ZEV b
PECE
955k
2L9y
vE9p

5580
289
L50°L
G0 L.
[ATAPA
¥ZT /-
82T L-
06C L~
86T L-
e
SE€L-
8reL.

85v'0,
i al
Y098

5098

OH OBn

-N

Z "N

OBn \N)%

BnO

\>—SMe

19

)

J

£6'0
00'e

160=
00’ k=

15 10 0.5 0

3.0 20

45 4.0

.0

5
Chemical Shift (ppm)

55

6.0

6.5

9.0 85 8.0 7.5

9.5

560 71—

¥ee'Tsl—

zirgeL
512821
09£°921
619021
rR.mNT\
91p gl
105981
108'9¢1-
Lezyeld

099'¥S1—
764551/

LG9'691—

o i oo s ol it e o o o il

88 &0 72 64 56 48 40 32 24 1€

96

176 168 160 152 144 136 128 120 12 104
Chemical Shift (ppm)

184

S31



T o0 OVOTONDNND BT DO OCN QDN VDT NDD = I ~ o o
SIET DIFIBNESFR A R0 TEREINEDHG & 2 8
D 10168 ANANANNNG G @@ ROmBnT == ONNNN G060 0 5
@ @ oo @B NNNNNNNN GO 6O fFTTTFTIIITON GG o S
ket L et s o B e e e e o -~
BnO ASN-N
OBn \N)QN:
I | |
i |
] |
‘\‘ - | !
U, i - L
1 1 e o
Q I~ 9 o o 0 P~ ~ )
S 9 S 90 S & & 5= S
- -
7 = B Tuff ud  Cul O
R B B AR a L N L AR mna T T T
g5 .0 6.0 &b 50 45 4.0 25
Chemical Shift (ppm)
) TENOT T OTO
T 8% TIREINGELS R @
& RS OHNERGRNT O SOBEBATDON 8&
[l I~ (0@ Y @O DD DO KW SRR e i T et
0 nwn OMOOONNNANNN OMNNMNOOTONC D @00
=00 TROTCCRETY BEREESNERERS 88
[ Tl e el | e 5

184 176 168 160

&0

R L e L R R e SRS R AR e R e
152 144 136 128 120
Chemical Shift (ppm)

S32



000°0— = Fo
Fu
Fc =}
E o
Ee
Feo 928702
s 61802
_‘wm._J £ VL8 0z
0.6 Yw E
800 + = 9L SyEe
sL0Z- —— =
0
i
[o
Feo
919°¢ E 184719
1E9°¢ L 26799 —
o o e
LISE Ee
5 £ L86° T4
088°¢ B LS172L =,
Z88E ks 2r6° 24 i
LSt L GuiEERNEE
z0 - -
29t £ — e T
c 69T ZL
mmww £ ¥8z L
L = - o 7 &
805 p-£ o w-n ate s
195t / g o> vE6 18—
BLLY- Eos
95 F @ 590786
T ESE S5LiEs—
66't-F EE e
€05 E m £69°66
£60°S £
CLLG Fu
€615 Fo
S8 E
Fo
= pe
o E
By -
969 Fo =
20l £
S60°L £
9524 o
02/ =N
08T 4 E
00g -t E
sk £
pre Ll Ew
95¢°/ E
vivL =
06¥ 4 m SEH° 88T
666 4T & 102 \
€108 E 3
mro.mt L b 085°69T
Chy'8~ (o] - Zoil=l s s L8 BT
¥ r ot a8r 0sLT
ey < S ] s & ﬁ_m\,ﬁ_wﬂ
greg’ [®) 2%
r o 5 =
(-
Fae Bow
o = » 2
E 2 £z
Fwo
Fo

S33



0000—

1661
156°L-+
500

LS
85
P
155E
095°€ *
988°E
902 7y_
5221
8ISY

Lo¥
_\Elfuw
Elads

Liv T
zzs b
vy
mmﬁdw
589
sse v
900°S
OLLS
zIL'S
Z5hS

296'9
560°/
€04
8522
897°L
SITL
16T L
62 L
562"
£eg’s
8re’L
€8y L
066'2-F
008
10087
1518
Z9v'8
266'8-"

OAc

AcO

AcO

o
c
m

= 10T

0

05

1.0

1.5

20

25

3.0

5

3

4.0

45

50

8.5 8.0 7.5 7.0 6.5 6.0 55

9.0

95

Chemical Shift (ppm)

164°0¢—

£89°18,
58299
210°02-
9L k-
9c1 2
08622
e €|
€99'%/-E
9€€°9/~
9v6°92
566'92
osz 22
506 22+
850'15-

¥29'26—

85¥'00L—

591°0Cky
169'9Z1-|
05€'22)
716121
15082}
982'8T ¢
S09'82
Sv29zh
L00'BT L
z816Z1-

SRE/EL|
04521
8l8igl-

009'6¥L—
905 0S1~

GG5951—

62€'691—
015691
LBY'0LL

GEQDLL-

2 64 56 48 40 22 24 16 & 0

7.

&0

88

6

g
Chemical Shift (ppm)

104

168 160 152 144 126 128 120 12

176

184

S34



o NoCOaDTEaT NG @ T T aao o
g grecapzsocss 3 BERLR8IL8ILYRL2BYN2]Y R 8
~ NASHOEIITTTTN @ ANNSOOSO8aRITIIOOSOONO S5 =3
P PP SN PRI e e e e A i G e D Y N S

ST e [y Sy e 5 e W i) T
|
| | “ !
I i L {¢
( ! | i \”ﬂ/
B J
J T Ll L__—___J\_._J
o o (o)} M~ M~ 0 = o0 © oS = M~
S S x5 o =8 o 9 & 5 ©
\— o it L «
T T @O I T wSd v ouad lf
R e T e e T B T e e
9.0 85 8.0 75 70 55 50 45 40 25 20
Chemical Shift (ppm)
P = o ST & ©
ok E b 2 33355 8§ 8 - ORNONDE N0 G0 Ton
Lol 2 2 IN8ze 8 & 5 L 22NBER22RRR e
— O @ o o o N DO = o e e gl e T ] @ @ 0
M~ © O ') = MONNN o~ (=3 o OMNMNMOMONN™QNO DO O
ERo0 o = godad o = 8 SRRRENNNE B BRR
CEE LRI E ] RS i 2
|
|
1
|
! ]
|
e e e S
184 176 168 160 152 144 136 128 120 112

Chemical Shift (ppm)

S35



©Q NQEDOT N RD NN D000 OYINTOUTNOS N TI0 QN @O~ 0=y 1=

3 SRROBRCNBRILCERILER BIIRIRBRLINESRIRRINRAGK N 8

L ol aoansdrsarnadn GNEEE 8828833 NS nang S80 a

@ oo L L e N o il I M e P i w w St FFFFTTONONN NN (=3
xﬁ’ o U L;;_#A%,;)J(S" 'ﬁ‘ﬁ.\&t{’jfj<£44rt i g L L

AcO
AcO Q

Ph

7{1\' ’\U«\_“.,fl L

o © o g w0 <
S o = @ N @@
=
T 7 0 T O hij
85 8.0 75 7.0 6.5 6.0 35 3.0 25 20 1.5 1.0 05 0

oo & S DG &
el o SRDe S oo s s
gooe 2 5 EE A SoRecme e =i
oo OO [=3 © D DO = e, L DEGIOIA S0 ks i it
I~~~ © 0 ©NANN (=] [se) WO~ OWONNT—TOQ N [oNeRe)
EEES ® andd & g EININTRAINTSE - 858
P R ‘ S

y
f

T T T T T T T [ T T T T T e e e
184 176 168 160 152 144 136 128 120 12 104 96 o8 80 72 64 56
Chemical Shift (ppm)

S36



ppm

20

40

60

80

100

120

140

S37

= L,
M Fo
Eo
Fa
Fo
852 £
im.i E
6597 E
2997 Lo sziv0e
/97 = el Sos° e
069Z- \fﬂhmuovmum _190%0w
1082 s ledE Goeor
509 Fo T9sor
9287 Fo @200
6687 E
489°C E
819 o
629°€ Fol
oot ~=<7501TF
€16 £
5266, R E 05t
S = 00T JFo ST
196/ EY o
ZETY - e F voT- 2
el E 9SL 1L
EltE o
iz9v— = m
0v9% E =
P E
o5
Cw m
E o 282°€6
E £ E2°€6
F 2
B Q
g
5
Fo
Feo
66€°5 [
LG €0V
pros -2
L £ 8917021
069°9-F ves | .
9029 F
\2L9 o
=
Tl , ——ssaf
95z L) E
e S
. [P 6v7°6vT
9521 [ Sret0sT—
8L < 00'13F
E 48E°SST =
. ES
9608 ~<00'1[
[ H
Fe :
£ g < 8
: & ¢
r : 55
[ -
[o 9 & 5
Lo 4 i 1
E o
[ 2 T
[y

160

180



o = - 3 o 3 g5 8 8ROSSHREN = g
e 5 58 8 g 8 85 § BRAESE38Y S g
58 SC g &5 8 82 & BERCRERER & g
F P o i we P 7 T ToUggrere i 7
T v = g SLLES T

OH OH
HO - _N

OH &Y <
26

=
EE o=

0o

(f
Wil Ll ]

T R e e S S R R e I R B S e e R S RS SRR
8.0 7.5 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 20 15 1.0
Chemical Shift (ppm)

9.0 8.5

o 2

83 g © vomwoo I~ VOO TTTOO
8 8 g b4 *IELELE K REZIIINR
=2 g g HE&E2CR K 5E82898C]
53 & < NN Y oo o EEEEE T
i g 8 RERIRE @ FIIFFTFS
i Gl I IIIC

168 160 152 144 136 128 120 112 104 96 88 80 72 64 56 48 40
Chemical Shift {ppm)

32 24 16 8 o

S38



5. Crude NOE Spectra of 6:
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Relative Abundance

6. Crude LCMS data of 6, 16-20 compounds:
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LCMS data of crude sample of compound 6
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RT: 0.00 -20.00
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LCMS data of crude sample of compound 17
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Relative Abundance
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LCMS data of crude sample of compound 18
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Relative Abundance
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LCMS data of crude sample of compound 19
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Relative Abundance
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LCMS data of crude sample of compound 20
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