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Stable methyl glycosides are identified as glycosyl donors in the presence of AuBr; in acetonitrile. A panel of aglycones
comprising aliphatic, alicyclic, steroidal and sugar alcohols are examined successfully for the glycosylation reaction. Methyl
glycosides of di- and tri- saccharides are converted to corresponding tri- and tetra- saccharides exploiting salient features of our
novel activation protocol.

General Experimental Techniques and Apparatus

Unless otherwise noted, materials were obtained from commercial suppliers and were used without further
purification. Unless otherwise reported all reactions were performed under argon atmosphere. Removal of solvent in vacuo
refers to distillation using a rotary evaporator attached to an efficient vacuum pump. Products obtained as solids or syrups
were dried under high vacuum. AuCl; was purchased from Aldrich. Analytical thin-layer chromatography was performed on
pre-coated silica plates (Fys4, 0.25 mm thickness); compounds were visualized by UV light or by staining with anisaldehyde
spray. 'H, C NMR spectra were recorded on 200 MHz for 'H and 50 MHz for *C NMR or 300 MHz for 'H and 75 MHz for
>C NMR or 500 MHz for 'H and 125 MHz for >C NMR spectrometers. LC-MS data was recorded on UPLC coupled Mass
Spectrometer (Waters). Chemical shifts (8y) are quoted in ppm and are referenced to tetramethylsilane (internal).

General Procedure for AuBr; mediated Glycosylation

To a solution of glycosyl donor (0.1 mmol) and aglycone (0.12 mmol) in anhydrous acetonitrile (4 ml) was added 10
mol% of AuBr; under argon atmosphere at room temperature. The resulting mixture was heated to 70°C and stirred till the
completion of the reaction as judged by TLC analysis (Table 1 of manuscript). The reaction mixture was concentrated in
vacuo to obtain a crude residue which was purified by conventional silica gel column chromatography using ethyl acetate-
petroleum ether as mobile phase.
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Spectral Charts
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'H NMR (200.13 MHz, CDCl;) of comgound 2b
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'H NMR (200.13 MHz, CDCl;) of con}epound 2f
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"H NMR (200.13 MHz, CDCl;) of compound 2g
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'H NMR (200.13 MHz, CDCl;) of compound 2h
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"H NMR (200.13 MHz, CDCl;) of compound 3a
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1% NMR (200.13 MHz, CDCls) of compound 3b
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"H NMR (200.13 MHz, CDCl;) of compound 5a
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'H NMR (200.13 MHz, CDCl;) of compound 5b
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"H NMR (200.13 MHz, CDCl;) of compound 5¢
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"H NMR (200.13 MHz, CDCl;) of compound 5d
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"H NMR (200.13 MHz, CDCl;) of compound 5h
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Mass Spectral Characterization Data

SIL Compound Calculated Mol. Observed
No. Number Wt. Mol. Wt.
(M'+23 for Na)
1. 1 578.694 601.475
2. 2a 464.55 488.215
3. 2b 506.501 529.383
4. 2f 492.517 515.357
5. 2g 506.501 529.383
6. 2h 506.501 529.380
7. 3a 987.181 1010.029
8. 3b 1029.131 1051.837
9. 4a 432.508 456.378
10. 5a 554.673 577.400
11. 5b 568.699 591.499
12. 5¢ 582.726 605.583
13. 5d 630.769 653.555
14. 5e 909.291 931.13
15. 5f 580.710 603.529
16. 5¢ 554.673 577.400
17. 5h 554.673 577.400
18. 5i 554.673 577.400
19. 5j 554.673 577401
20. 6a 608.763 631.403
21. 6b 678.90 701.02
22. 6¢ 1015.148 1037.901
23. 6d 1029.131 1051.911
24. 7a 1029.131 1051.911
25. 7b 1029.131 1051.911
26. 7c 1029.131 1051.911
27. 8a 1029.131 1051.837
28. 8b 1029.131 1051.911
29. 8c 1029.131 1051.910
30. 9a 987.181 1009.882
31. 9b 1043.115 1065.774
32. 10b 1517.554 1541.203
33. 11 1517.554 1540.074
34. 12 1992.032 2015.441
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UPLC Chromatograms of Crude Reaction Mixtures
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Studies on Catalyst optimization
UPLC Chromatograms of Crude Reaction Mixtures
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Gold Activation for Alkyl Glycosides
UPLC Chromatograms of Crude Reaction Mixtures
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Time and Temperature Optimization Studies using AuCl;
UPLC Chromatograms of Crude Reaction Mixtures
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Time and Temperature Optimization Studies using AuBr;

UPLC Chromatograms of Crude Reaction Mixtures
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Time and Temperature Optimization Studies using AuCl
UPLC Chromatograms of Crude Reaction Mixtures
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Time and Temperature Optimization Studies using Au,0;
UPLC Chromatograms of Crude Reaction Mixtures
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Time and Temperature Optimization Studies using Au(PPh;)Cl
UPLC Chromatograms of Crude Reaction Mixtures
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S A i e L L B L L B B B s L e
000 05 100 150 200 250 300 350 400 450 500 550 600 650 700 7H0 800
vsr_Au(pph3)Cl_40 48h 5: Diode Array
073 Range: 4.359%+1
4.0e+1
= 20 1; Then 12h at 40°C
e (et e A s Lt L L LA A L A A A L s s s A s s
000 05 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800
vsr_Au(pph3)Cl 50_12h 5: Diode Array
074 Range: 5.548e+1
5.0ett
= )5 Then 12h at 50°C
OvO\"”\”"\""\"‘w"‘\‘”w‘”‘\”\\\”‘w”‘w””w”w”w”w”\""\”‘w‘”‘\”"\”‘w”‘w"”\"”\””\””w”w”w”w”\””w”w”\
000 050 100 150 200 250 300 380 400 450 500 550 600 650 700 750 800
vsr_Au(pph3)Cl_60_12h 5: Diode Array
073 Range: 5.9e+1
5.0ett
5 Then 12h at 60°C
R L s At M e e ey L A L ) Lt M B A b
000 050 100 150 200 250 300 380 400 450 500 550 600 650 700 750 800
vsr_Au(pph3)C1_70_12h 5: Diode Array
0.74 Range: 8.552¢+1
— 50et! Then 12h at 70°C
007 T T T T T e e Tig

000 050 100 150 200 250 300 350 400 450 500 550 600 650 700 7H0 800
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OBn OBn  OMe
OBn HAUC|4 OBn OBz
BzO
+ BzO Acetonltrlle BnO
BZOOMe
vsr_HAUCI4 Rt 24h 5: Diode Array
075 Range: 6.936

501 20 After 24h at rt
c I\
0.4 ‘

vsr_HAUCI4 Rt 48h 5: Diode Array
074 Range: 7.32
501 s After 48h at rt
=
00 et LR N R AR L N N N LA R R L R N R LAl R NN N A R AR RN AR A NN
000 050 100 150 200 250 300 350 400 450 500 550 600 650 700 7H0 800
vsr_HAUCI4 40 12h 5: Diode Array
075 Range: 3.424e+1
_ o] Then 12h at 40°C
= 1 19
00\\\\\\\L\\\\\\\\\\\\\\\\\\\ ““““ T

vsr_ HAUCI4 50 12h 5: Diode Array
Range: 4.816e+1
> 2] L Then 12h at 50°C
00""\""\“"\""\""\"“\""\“"\""\""\““\““\““\““\““\""\“"\""\“"\""\""\"“\""\‘“‘\““\““\““\““\““\““\““\““\
000 050 200 250 300 350 400 450 500 550 600 650 700 7A0 800
vsr_HAuCl4 60 12h 5: Diode Array
075 Range: 5.718e+1
50et1]
] Then 12h at 60°C
T T e e B P e ) B e L e L e e s I e e
000 080 100 150 200 250 300 350 400 450 500 550 600 650 700 780 800
vsr_HAUCI4 70 12h 5: Diode Array
075 Range: 5.883e+1
50+t
5 Then 12h at 70°C
= 556

00 L AT L S s AT MM L) I A B A AN UL DAL B T A D D e a1
000 050 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800
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OBn OBn  OMe
OBn AUBF3+Et3N OBn OBz
BzO
o + BzO Acetonltrlle BnO z
BZOOMe
vsr_AuBraEt3N_Rt 24 5: Diode Array
Range: 6.77
/\[\ /\ After 24h at rt
003w LA A NN N R AR LA NN R A A L LR A L R
000 0. 00 350 400 450 500 550 600 650 700 7S 800
vsr_AuBraEt3N_Rt 48h 5: Diode Array
0 Range: 7482
50 203 After 48h at rt
L ANt e B L e L L e B S e T T B e e E
000 050 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800
vsr AuBr3Et3N 40 12h 5: Diode Array
017 Range: 3435+
Then 12h at 40°C
S e Bt A W L L B L L L B A e L B A e
000 05 100 150 200 250 300 380 400 450 500 550 600 650 700 7A0 800
vsr_AuBraEt3N_50 12 5: Diode Array
0 Range: 6.008e+1
5t Then 12h at 50°C

= 203
005 ¥ K

‘ [ [
000 050 100 150 200 250 300 380 400 450 500 550 600 650 700 7A0 800
vr AuBr3Et3N 60 12 5: Diode Array
07 Range: 6.738e+1

5.0et1]
004 1 /\\

000 05 100 150 200 250 300 350 400 450 500 550 600 650 700 7S 800

vr AuBr3ELIN 70 12h 5: Diode Array
40g+1 0 Range: 4.171e+1
* Then 12h at 70°C
2 20t 199
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OBn OH OBn  OMe
Ogn o AuBr3 Ogn OBz
BnO BzO —— . BnO 0O
BnO + BzO Acetonitrile BnO OBz
OMe BzOoMe o OBz
5a 2b 3b
vsr_OMe_RT_12h 5: Diode Array
0.13 Range: 4.712e+1
4.0ett
E After 12h at RT
30et13
[ 554 E
= 2.0e+17 8
1.0e+19
0'07””\ ““““ L N R L R R R L RN L A R AR R A R AR RN AR A AR RSN AR AR AR AL AR
000 05 100 150 200 250 300 350 400 45 500 550 600 650 700 750 800
vsr_OMe_RT _36h 5: Diode Array
073 Range: 3.081e+1

2.0e+1 After 36h at RT
1.0e+14 184
001 /\

=
SRR R R N R L R L L L I L L L I R L R R R RN R RN AR RN AR AR LR AN R
000 05 100 15 200 250 300 35 400 450 500 550 600 650 700 750 800
vsr_OMe_65_12h 5: Diode Array
073 Range: 4.966e+1
Then 12h at 65°C
4.0et14
<< 20ett]
1 181
0'07””\ ““““ LR R R R R L R R R A R R R A R A R AR R RN R AR AR AR R AR A T
000 05 100 150 200 250 300 35 400 45 500 550 600 650 700 780 800
vsr_ OMe 70 24h 5: Diode Array
0.75 Range: 3.588e+1

0
306+ Then 24h at 70°C
2.0et14
= ] 5.5
1.0e+14
00,
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OBn OH OBn  OMe
Ogn o AUBI’3 OBn OBz
BnO BzO . BnO
BnO + BzO Acetonitrile BnO
OEt BzOome Bz
5b 2b
vsr OEt RT_12h 5: Diode Array
30et1y 0.74 Range: 3.583e+1
204t} After 12h at RT
lD J
1106+ 2
s e e w s Mt AV AL VAR AR RN AR AR IRARRRRRRN INARRRARRN INARMLRARAS
000 05 100 15 200 250 300 350 400 450 500 550 600 650 700 750 800
vsr_OEt RT 36h 5: Diode Array
Range: 2.359%+1
1.5e+1
10 After 36h at RT
<
5.0
00 w”\ ”w‘w”"\""\”‘w‘”‘\""\"”\‘”‘\‘”‘\‘”w””w”\””w”\‘”w”w””\
000 05 400 450 500 55 600 650 700 750 800
vsr_OEt 65 12h 5: Diode Array
Range: 3.299%+1
20e+1 Then 12h at 65°C
. ]
<
1.0et11 485
00 \”” AR AR I R A R AR R AR KRR RARRE RARR AARAN AARAd A Rand
000 05 0 400 450 500 55 600 650 700 750 800
vsr_OEt 70_24h 5: Diode Array
Range: 2.323e+1
WE
e, Then 24h at 70°C
> 10t
< ]
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OBn OH OBn  OMe
OBn AuBr OBn OBz
3
BnO O  BzO Q =~ BhO Q6
BnO + BzO Acetonitrile BnO OBz
OCH(CH3), BZO0oMe o OBz
5¢c 2b 3b
vst_OiPr RT 12h 5: Diode Array

Range: 2.777e+1

20e+H]
RT
12 1 0et]
004 -

0.74
After 12h at
255
(RN A LN A R R L I L L ) LN A L N LN A R N AL ALY RN AR AN ALY AN AR AARRR AN
0 100 150 200 25 300 350 400

m 05

450 50 55 60 65 700 78 8
vst_OiPr RT 36h 5: Diode Array
Range: 3.127e+1

AU

0.74
RT

20et1]

1.0e+1

0.04 M-

After 36h at
25
00 0B 10 10 20 280 300 30 40 4B 50 5% 60 63 700 T &M
vsr_OiPr_65_12h 5: Diode Array

074 Range: 2.746e+1
Then 12h at 65°C
20et1
=< 10et!] 506
1 129 J\
0'07““\““\""\""\""\"“\““\“"\““\""\““\““\““\““\““\""\“"\""\““\“"\““\““\""\‘“‘\““\““\““\““\““\““\““\““\
000 08 100 150 200 250 300 350 400 45 500 550 600 650 700 780 800
vsr_OiPr_70_24h 5: Diode Array
206t 075 Then 24h at 70°C Range: 2.354e+1
1.5e+1
21,09+1:
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OBn OBn  oOMe
Ogn AUBI’3 OBn OBz
BnO BzO
BnO + BzO Acetonltrlle BnO
BZOOMe
5d
vsr_OBn_RT_12h 5: Diode Array
0.75 Range: 2.111e+1
1.5e+1
] After 12h at RT
1.0e+1
[ 5d E
50
0'07""\"“\""\““\"“\““\““\““\““\““\““\““\““\““\““\""\“"\""\“"\""\""\"“\""\‘“‘\““\““\““\““\““\““\““\““\
000 05 100 150 200 250 300 350 400 450 500 550 600 650 700 780 800
vsr_OBn_RT 36h 5: Diode Array
0.75 Range: 2.28e+1
1.5e+11
] After 36h at RT
= 10et
<< 1
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0'07—‘-‘m\/\""\""\""\"“\““\“"\““\""\““\““\““\““\““\""\“"\""\““\“"\““\““\""\‘“‘\““\““\““\““\““\““\““\““\
000 05 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800
vsr_OBn_65_12h 5: Diode Array

0.75 Range: 2.812e+1

2.0e+1
Then 12h at 65°C
1.0e+14
0.0’ /\ ‘

vsr_OBn_70_24h 5: Diode Array
0.75 Range: 2.52e+1

2.0e+1
] Then 24h at 70°C
= 10e+]
00—

AU
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Time and Temperature Optimization Studies using AuBr; using Cholesteryl Mannoside
UPLC Chromatograms of Crude Reaction Mixtures

OBn OH OBn  OMe
OBn AuBr OBn OBz
3
BnO Q BzO 0 - BnO 0 e}
BnO + BzO Acetonitrile BnO OBz
OCholesterol  BzOg)e 0 OBz
5e 2b 3b
vsr_Ocholesterol RT_12h 5: Diode Array

0.75

; After 12h at RT
75
= B0
< |
259
0.0

I I T T T T
000 050 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800
vsr_Ocholesterol RT 36h 5: Diode Array
0.75 Range: 1.313e+1

] After 36h at RT
6.0
4.0:
2.0:
0,0:

000 05 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800
vsr_Ocholesterol 65 12h Then 12h at 65°C 5: Diode Array

Range: 1.517e+1

AU

i

0.75 Range: 1.376e+1
757
=) 50
<< |
2.5
AR I N I L e L L e L L
000 05 100 15 200 2% 300 °7 - .. %0 600 630 700 TS0 800
vsr_Ocholesterol 70 24h Then 24h at 70°C 5: Diode Array

0.75 Range: 1.524e+1

1.0e+14
= 50
001 ‘

52



vsr_Oallyl RT 12h
2.0+t

1 .5e+1:

ot 1.0e+1:
5.0:

0.04

Supplementary Material (ESI) for Chemical Communications
This journal is (c¢) The Royal Society of Chemistry 2009

Time and Temperature Optimization Studies using AuBr; using Allyl Mannoside

UPLC Chromatograms of Crude Reaction Mixtures

OBn OH OBn  OMe
OBn AUBr OBn OBz
BnO & BzO o /=3,
BnO + BzO Acetonltrlle BnO OBz
OAllyl BzOome OBz
5e 2b 3b
5: Diode Array
ors After 12h at RT Renge: 271tet1
231

vsr_Oallyl RT 3h

20e+t]
1 .Se+1:
=R
50 2%
o A\

5: Diode Array
0.75 Range: 2.673e+1

After 36h at RT

vsr_Oallyl 65

20e+1

= 0]

0.0

5: Diode Array
0.74 Range: 2.535¢+1

Then 12h at 65°C

00
vsr_Oally_70 2¢h

AU

050 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800

5: Diode Array
0.75 Range: 2.395¢+1
Then 24h at 70°C

20et1
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