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1. Reaction optimization:

The screening of the reactions was performed under kinetically controlled condition.® As given in
the tables below, a catalyst loading of 1.5 mol% was optimized for all the acylations. With the
increase in steric bulkiness of the anhydrides, reactions were conducted at different durations, in

order to optimize the yield of the major product, with 1.5 mol% of the catalyst 1.

Table S1. Acetylation of 6 under varied reaction conditions.?

Ph/Eo o Catalyst 1 Ph/%o o Ph/T)o o Ph/%o o
HO Ac,0 (1.1 mol. equiv.) HO + AcO + AcO
6 MO AcO HO AcO

om M
OMe  GH,CN, 0 °C - rt, time 7 OMe 8 ¢ o OMe

Entry Catalyst (mol%) Time (h) 7 (%) 8 (%) 9 (%)

1 10 2 41 3 56
2 5 2 42 6 52
3 3.3 2 48 8 34
4 1.1 3 53 8 21
5 1.5 3 65 10 25

4Reactions were conducted in 30 mg (0.106 mmol). Product ratios determined by HPLC analysis.

Table S2. Acetylation of 40 under varied reaction condition.?

0 catalyst 1 _ "o o
Ho,% Ac,0 (1.1 equiv) Ho’% N Aco/% . Other regioisomeric
HO 40H00Me CHCIy, 0 °C- rt, time AcO 41H°0Me HO - ol mixtures of acetate
Entry Catalyst Time 41 (%) 42 (%) Multiple acylated Conversion
(mol%) (min) products
1 10 30 32 ND 19% + 25% + 14% + 8% Quantitative
2 5 30 41 ND 14% + 23% + 13% + 9% Quantitative
3 3.3 30 54 9 4% + 8% 86
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4 1.1 30 58 6 5% + 1% + 4% 77
5 1.5 30 64 9 6% + 2% 86
6 11 45 65 11 6% + 3% 85
7 1.5 45 74 9 7% + 3% 94

Reactions were conducted in 30 mg (0.106 mmol). Product ratios determined by HPLC analysis.

2. 4-N-Methylamino pyridine (3)-mediated acylation:

NHMe
SN
as5mol%of ||
3
Ph" o0 N P 520 Ph" 520 Ph" 520
HO Ac,0 (1.1 mol. equiv.) HO + AcO + AcO
HO AcO HO AcO
6 ~OMe CH,CN,0°C-rt,3h OMe OMe OMe

7 (15%) 8 (7%) 9 (2%)
overall conversion 24%

The product ratios determined by HPLC analysis. 4-N-methylamino pyridine 3 was not an active

catalyst for site-selective acetylation of 6.

3. Calculation of the regioisomeric ratio:
An aliquot of the reaction mixture was quenched with a few drops of MeOH. After 30 min, the
solvent was evaporated, diluted in CH>Cl> (1 mL) and analyzed by HPLC (analytical silica column,

photodiode array detector and using hexane/EtOAc binary elution).
Table S3. Site-selectivity for the acetylation of 6 at different time intervals.?

Catalyst 1 (1.5 mol%)
Ph/voo o y ( ) _ ph/v
HO Ho Ac,0 (1.1 mol. equiv.) AcO

6 OMe CH3;CN, 0 °C - rt, time

Time (min) 7 (%) 8 (%) Ratio of 7/8
15 13 2 6.5
30 25 4 6.2
45 34 5 6.8
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60 41 6 6.8
90 49 7 7.0
120 57 8 7.1
150 63 9 7.0
180 65 10 6.5

®Reactions were conducted in 30 mg (0.106 mmol). Product ratios determined by HPLC analysis.

Table S4. Site-selectivity for the isobutyration of 6 at different time intervals.?

Ph/%o o Catalyst 1 (1.5 mol%) PRS0 o Ph/voo o
HO (i-PrC0),0 (1.1 mol. equiv.) SO + i-PrOoCO Lo
HO i-Proco |

6 OMe  chy.CN,0°C-rt, time 1y OMe 4 OMe
Time (min) 10 (%) 11 (%) Ratio of 10/11
10 46 5.6 8.2
30 64 7.9 8.1
50 68 8.6 7.9
70 71 9.3 7.6
90 73 9.8 7.4
120 75 10 7.5

4Reactions were conducted in 30 mg (0.106 mmol). Product ratios determined by HPLC analysis.

Table S5. Site-selectivity for the pivaloylation of 6 at different time intervals.?

Ph/voo o Catalyst 1 (1.5 mol%) ph/VOO o ., ph/voo o
HO (t-BuCO),0 (2.2 mol. equiv.) HO t-BuOCO
HO t—BuOCOO HO
6

OMe CH3CN, 0 °C - rt, time 13 Me 14 OMe
Time (h) 13 (%) 14 (%) Ratio of 13/14

1 17 4 42

2 33 9 3.6

3 40 12 3.3

4 47 14 3.3

6 56 16 3.5

8 64 18 3.5
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10 68 19 3.6

12 72 20 3.6
14 75 22 3.4
16 77 23 3.3

Reactions were conducted in 30 mg (0.106 mmol). Product ratios determined by HPLC analysis.

Table S6. Site-selectivity for the benzoylation of 6 at different time intervals.?

0,
Ph/%o o Catalyst 1 (1.5 moI-Aa) Ph/%o o Ph/Y)o o
HO ~ Bz,0 (2.2 mol. equiv.) HO + BzO
6 Bz0 bme HO Sme
15 16

OMe CH;CN, 0 °C - rt, time

Time (h) 15 (%) 16 (%)  Ratio of 15/16
1 22 5 44
2 32 7 4.6
3 42 9 4.6
4 47 10 4.7
6 50 11 45
8 52 11.5 45
10 54 12 45

4Reactions were conducted in 30 mg (0.106 mmol). Product ratios determined by HPLC analysis.

Table S7. Site-selectivity for the acetylation of 40 at different time intervals.?
catalyst 1 (1.5 mol%)

o i 0 TrO
H0/§£w Ac,0 (1.1 mol. equiv) Ho/&‘ . ACO o
HO HO CHCI3, 0 °C- rt, time AcO HO HO ~

om
a0 ° 4 OMe 42 OMe

Time (min) 41 (%) 42 (%) Ratio of 41/42

5 20 3 6.6
10 34 6 5.6
15 43 7 6.1
25 57 8 7.1
35 68 8.5 8.0
45 74 9 8.2
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Reactions were conducted in 30 mg (0.106 mmol). Product ratios determined by HPLC analysis.

Table S8. Site-selectivity for the isobutyration of 40 at different time intervals.?

0 catalyst 1 (1.5 mol%) HTéo o . cho o
. . I-Fr
HO o (-PrC0),0 (1.1 mol. equiv) - '._Procg% N H;%
HO HO HO HO

o 0owme CHCl3, 0 °C- rt, time N OMe as OMe
Time (min) 43 (%) 44 (%) Ratio of 43/44
5 35 2.5 14
10 53 3.6 14.5
15 69 4.7 14.7
20 80 5.5 14.5
30 89 6 14.8

#Reactions were conducted in 30 mg (0.106 mmol). Product ratios determined by HPLC analysis.

Table S9. Site-selectivity for the pivaloylation of 40 at different time intervals.?

o catalyst 1 (1.5 mol%) TrO o TrO

r

HO 0  (t-BuC0),0 (2.2 mol. equiv) t_Buggcﬁﬁ N t-Buocgo’%
HO Ho > HO HO

40HO0me  CHCls, 0°C-rt, time . OMe . OMe
Time (h) 45 (%) 46 (%) Ratio of 45/46
1 19 3 6.1
2 35 55 6.3
3 45 7 6.4
4 53 9 5.8
5 59 10 5.9
7 66 11 6
9 73 12 6.0
11 78 12.5 6.2
13 82 13.5 6.0
16 84 14 6

4Reactions were conducted in 30 mg (0.106 mmol). Product ratios determined by HPLC analysis.
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Table S10. Site-selectivity for the benzoylation of 40 at different time intervals.?

e DM ey dRe
40 HOOMe  CHCI,, 0 °C-rt, time BZ°47 Ho ), L
Time (h) 47 (%) 48 (%) Ratio of 47/48
0.5 12 3 4
1 23 5 4.6
2 35 8 4.4
4 50 14 3.6
5 58 18 3.2
6 64 20 3.2
8 73 23 3.2

®Reactions were conducted in 30 mg (0.106 mmol). Product ratios determined by HPLC analysis.

No significant change in the regioisomeric ratios was observed at different time intervals for the

acylations.

4. Turnover Frequency (TOF) for major regioisomeric product:

Catalyst 1 (1.5 mol%) was used in each case. Conversion to major site-selective product at
different time intervals are given in Table 3-10. TOF = mole of product formed / (mole of catalyst

used x time)?

Table 11. Comparison of TOF for acylation of 6 with varied acylation agents.

Reaction type TOF (h?) Reaction Type TOF (h?)
Acetylation of 6 21.8 Acetylation of 40 92.4
Isobutyration of 6 54.6 Isobutyration of 40 184
Pivaloylation of 6 7.8 Pivaloylation of 40 8.8
Benzoylation of 6 9.3 Benzoylation of 40 8.3
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5. HPLC traces and determination of the product ratios and conversion.

(Note: Void volume appears between 0 and ~ 3.5 min. in all HPLC traces).

Acylation of methyl-6-O-trityl glucopyranoside (40)

TrO Tro
HO O HO o
HO AcO
HO HO

OMe
Catalyst: DMAP = 4.5 mol%
GO0-(DMAP); (1) = 1.5 mol%

catalyst
Ac;0 (1.1 equiv) Other regioisomeric
mixtures of acetate

CHClj3, 0 °C- rt, 45 min

10000 - [Peak Table(PDA-Ch1), 254 nm]

#of Peaks 2
Peak# Ret. Time Area Area%
62281

275927

18.415
81.585

5000 — 1 7.627
2 27.595

Normalized Abs.

Time (Min)
Figure S1. HPLC chromatogram (eluant: EtOAc-n-hexane = 90:10) for acylation of 40 by DMAP.

Retention times: 7.6 min. (major isomer 41), 27.6 min. (starting material 40).

[Peak Table(PDA-Ch1), 254 nm]
15000 — # of Peaks 5
Peak# Ret. Time Area Area%
é 1 4.704 10981 6.903
< 10000 — 2 6.293 4120 2.590
_g 3 7.659 118086 74.240
Teu T 4 9.707 15515 9.754
£ 5000 — 5 27.787 10359 6.513
=z
0 4 A J\ A e~
I ' 1 v 1 v 1 v I M I v I v 1 v 1 ' 1 v 1 v 1 " 1 ' 1
4 6 8 10 12 14 16 18 20 22 24 26 28 30
Time (Min)

Figure S2. HPLC chromatogram (eluant: EtOAc-n-hexane = 90:10) for acylation of 40 by 1.
Retention times: 7.7 min. (major isomer 41), 27.8 min. (starting material 40) and remaining peaks

correspond to the minor isomers.
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Isobutyration of methyl-6-O-trityl glucopyranoside (40)

catalyst

TrO TrO
HO o (i-PrC0),0 (1.1 equiv) HO (o]
HO o] *
HO CHCIj3, 0 °C- rt, 30 min HOOM

OMe

Catalyst: DMAP = 4.5 mol%
GO0-(DMAP); (1) = 1.5 mol%

Major

Other regioisomeric
mixtures of isobutyrate

12000 — [Peak Table(PDA-Ch1), 254 nm)]
7 # of Peaks 3
10000 — Peak# Ret. Time Area Area%
g 8000 _- 1 4.704 63912 34.674
Py i 2 5.961 5664 3.073
3 42.157 114747 62.253
$ 6000 —
€ 4000
° E
Z 2000 - /\—_
0 i
L l L] 'l Ll I L] ' L " L Ll I L] ' L l L] l
4 8 12 16 20 24 28 32 36 40 44
Time (Min)

Figure S3. HPLC chromatogram (eluant: EtOAc-n-hexane = 60:40) of DMAP-catalyzed
isobutyration of 40. Retention times: 4.7 min. (major isomer 43), 42.2 min. (starting material 40)

and remaining peaks correspond to the minor isomers.

28800 —
24000 —
y [Peak Table(PDA-Ch1), 254 nm]
19200 — #of Peaks 3
. 4 Peak# Ret. Time  Area Area%
w
£ 14400 —
- 1 4.691 166827 88.614
8 i 2 5.914 11977 6.362
= 9600 — 3 42.220 9459 5.024
E i
Z 4800 —
o LA
T T T T T T T T T T T 1
5 10 15 20 25 30 35 40 45
Time (Min)

Figure S4. HPLC chromatogram (eluant: EtOAc-n-hexane = 60:40) of 1-catalyzed isobutyration

of 40. Retention times: 4.7 min. (major isomer 43), 42.2 min. (starting material 40) and remaining

peaks correspond to the minor isomers.
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Pivaloylation of methyl-6-O-trityl glucopyranoside (40)

catalyst
TrOo TrO
HO o) (t-BuC0),0 (2.2 equiv) HO ] . Other regioisomeric
HO O o] Ho mixtures of pivaloates
HOOMe CHCI3, 0°C-rt,16 h OMe
Catalyst: DMAP = 4.5 mol% °
GO0-(DMAP); (1) = 1.5 mol%
[Peak Table(PDA-Ch1), 254 nm]|
4000 - #of Peaks 3
i Peak# Ret. Time Area Area%
é 3000 - 1 4.119 15910 8.028
o i 2 4.672 2771 1.398
< 3 40.740 179499 90.574
© 2000 <
o
N 4
®
g 1000 —
—
2 o
0 . v -
1 ' I ! | ' | ' I ' | ' | ' I ' 1
5 10 15 20 25 30 35 40 45

Time (Min)

Figure S5. HPLC chromatogram (eluant: EtOAc-n-hexane = 60:40) of DMAP-catalyzed
pivaloylation of 40. Retention times: 4.1 min. (major isomer 45), 40.7 min. (starting material 40)

and remaining peaks correspond to the minor isomers.

70000 —
60000 —
. i [Peak Table(PDA-Ch1), 254 nm]
g 90000 #of Peaks 3
T 40000 Peak# Ret. Time  Area Area%
L] E
T 30000 — 1 4.120 341860 83.900
g 4 2 4.689 58590 14.379
Z 20000 — 3 42.508 7010 1.720
10000 —
» L
| ' | ' ! ' ! ' ! ' ! v I ' I ' |
5 10 15 20 25 30 35 40 45

Time (Min)
Figure S6. HPLC chromatogram (eluant: EtOAc-n-hexane = 60:40) of 1-catalyzed pivaloylation
of 40. Retention times: 4.1 min. (major isomer 45), 42.5 min. (starting material 40) and remaining

peaks correspond to the minor isomers.
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Benzoylation of methyl-6-O-trityl glucopyranoside (40)

catalyst

TrO o 0
. T
Hggk‘ Bz,0 (2.2 equiv) HO 0
HO BzO
HO

OMe CHCI;,0°C-rt, 8 h
OMe

Catalyst: DMAP = 4.5 mol%
GO0-(DMAP); (1) = 1.5 mol%

[Peak Table(PDA-Ch1), 254 nm]

Other regioisomeric
mixtures of benzoates

« 15000 — #of Peaks 3
15000 g 4 Peak# Ret. Time Area Area%
= 10000 —
. - 1 4.335 29046 12.177
4 E i 2 5.136 8305 3.482
< 10000 = 5000 — 3 41.929 201178 84.341
3 i
N 0 — VAN
TU 5000 N T ¥ T v I v I ¥ I N I !
E 45 50 55 60 65 7.0
ZD . Time (Min) /\’
D .
| ! | ! I ' | ! | ! | I ! | ' |
5 10 15 20 25 30 35 40 45
Time (Min)

Figure S7. HPLC chromatogram (eluant:

EtOAc-n-hexane = 60:40) of DMAP-catalyzed

benzoylation of 40. Retention times: 4.3 min. (major isomer 47), 41.9 min. (starting material 40)

and remaining peaks correspond to the minor isomers.

[Peak Table(PDA-Ch1), 254 nm]

#of Peaks 3
40000 — Peak# Ret. Time  Area Area%
40000
_ & 200 1 4.336 213395 72810
2 = ] 2 5.137 66925 22.835
K] = —]
g 30000 8 20000 3 42917 12765 4.355
° £ 1
(] S |
E 20000 2 10000 /\
©
£ o
S 10000 T - - -
4.5 5.0 5.5 6.0
Time (Min)
0 ———
T T T T T T * 1 T 1
5 10 15 20 25 30 35 40 45

Time (Min)

Figure S8. HPLC chromatogram (eluant: EtOAc-n-hexane = 60:40) of 1-catalyzed benzoylation

of 40. Retention times: 4.3 min. (major isomer 47), 42.9 min (starting material 40) and remaining

peaks correspond to the minor isomers.
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Acylation of methyl 6-O-trityl-a-D-mannopyranoside (49)

catalyst
Tro OH Y . TrO OH
HO o Ac;0 (1.1 equiv) HO O, Other regioisomeric
HO . AcO mixtures of acetate
CHCI;, 0 °C- rt, 45 min
OMe OMe
Catalyst: DMAP = 4.5 mol%
GO0-(DMAP); (1) = 1.5 mol%
10000 —
@ 1 [Peak Table(PDA-Ch1), 254 nm]
2 8000 - #of Peaks 4
- A Peak# Ret. Time Area Area%
(7]
E 6000 — 1 8.256 36340 20.747
© 1 2 10.486 6826 3.897
E 4000 - 3 10.837 2196 1.254
2 J 4 18.183 129799 74.103
2000 —
0 A/\
L ] L I L) I L) I ) I L ] L ] L I
4 6 8 10 12 14 16 18 20
Time (Min)

Figure S9. HPLC chromatogram (eluant: EtOAc-n-hexane = 60:40) of DMAP-catalyzed acylation
of 49. Retention times: 8.2 min. (major isomer 50), 18.2 min. (starting material 49) and remaining

peaks correspond to the minor isomers.

[Peak Table(PDA-Ch1), 254 nm]

# of Peaks 7
40000 — Peak# Ret. Time Area Area%
1 4.448 51552 7.827
P 30000 — 2 5.835 22331 3.391
< i 3 6.656 39365 5.977
o 4 8.224 391135 59.389
(] -
N 20000 5 10.485 76237 11576
g i 6 10.869 19098 2.900
-
$ 10000 _J /\/\ 7 18.400 58882 8.940
0 — A_A J L /\
T T T T T T T T T T T T T T T 1
4 6 8 10 12 14 16 18 20
Time (Min)

Figure S10. HPLC chromatogram (eluant: EtOAc-n-hexane = 60:40) of 1-catalyzed acylation of
49. Retention times: 8.2 min. (major isomer 50), 18.4 min. (starting material 49) and remaining
peaks correspond to the minor isomers.
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Isobutyration of methyl 6-O-trityl-a-D-mannopyranoside (49)

0 OH catalyst 0 OH
r . . o
HO O (IFPrC0);0 (1.1 equiv) HO&M‘ + Other regioisomeric
HO CHCI;, 0 °C-rt, 30 min mixtures of isobutyrate
OMe 3 ’ OMe

o)
Catalyst: DMAP = 4.5 mol% Major
GO-(DMAP); (1) = 1.5 mol%

25000 — [Peak Table(PDA-Ch1)]
o T # of Peaks 4
2 20000 — Peak# Ret. Time Area Area%
= 4
_g 15000 — 1 4.360 146419 24.126
© . 2 6.390 25448 4.193
£ 10000 — 3 7.044 22506 3.708
(23 - 4 18.436 412512 67.972
5000 —
o] AN
T T T T T i T T T T T T T T T T T
4 6 8 10 12 14 16 18 20
Time (Min)

Figure S11. HPLC chromatogram (eluant: EtOAc-n-hexane = 60:40) of DMAP-catalyzed
isobutyration of 49. Retention times: 4.4 min. (major isomer 52), 18.4 min. (starting material 49)

and remaining peaks correspond to the minor isomers.

150000 — [Peak Table(PDA-Ch1)]

- i # of Peaks 4

2 Peak# Ret. Time Area Area%

- 100000 —

] 1 4.366 896769 65.447

= . 2 6.419 312550 22.810

E 3 7.138 117232 8.556

£ 50000 — 4 18.595 43671 3.187
1 ! I N I B I ! 1 B I N I i I ! I N
4 6 8 10 12 14 16 18 20

Time (Min)

Figure S12. HPLC chromatogram (eluant: EtOAc-n-hexane = 60:40) of 1-catalyzed isobutyration
of 49. Retention times: 4.4 min. (major isomer 52), 18.6 min. (starting material 49) and remaining
peaks correspond to the minor isomers.
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Pivaloylation of methyl 6-O-trityl-a-D-mannopyranoside (49)

catalyst

OH

Tro—, OH 1o o
HO [o} (t-BuCO0),0 (2.2 equiv) Hoo + Other regioisomeric
HO N mixtures of pivaloates

OMe

CHCI3, 0°C-rt, 16 h

OMe

)
Catalyst: DMAP = 4.5 mol% Major

GO-(DMAP); (1) = 1.5 mol%

20000 -
15000 — [Peak Table(PDA-Ch1), 254 nm]
# of Peaks 4
b Peak# Ret. Time Area Area%
@ .
8 12000 1 3.865 51638 11.013
= d 2 5312 3652 0.779
9 3 6.073 3530 0.753
N
= 5000 - 4 18.084 410074 87.456
E - ‘)
[}
T 1 T T T T
4 6 8 10 12 14 16 18 20

Time (Min)

Figure S13. HPLC chromatogram (eluant: EtOAc-n-hexane = 60:40) of DMAP-catalyzed
pivaloylation of 49. Retention times: 3.9 min. (major isomer 54), 18.1 min. (starting material 49)

and remaining peaks correspond to the minor isomers.

40000 —
g 7 LPefal; Tz;(ble(P?A-Chl)]
0 eaKs
ﬁ 30000 — Peak# Ret.Time Area Area%
o J 1 3.870 213564 55.152
© 2 5.314 127391 32.916
E 20000 3 6.089 9187 2.374
§ 4 18.198 36876 9.528
10000 — I W
T i T T T T T T T T T T T
4 6 8 10 12 14 16 18 20
Time (Min)

Figure S14. HPLC chromatogram (eluant: EtOAc-n-hexane = 60:40) of 1-catalyzed pivaloylation

of 49. Retention times: 3.9 min. (major isomer 54), 18.2 min. (starting material 49) and remaining

peaks correspond to the minor isomers.
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Benzoylation of methyl 6-O-trityl-a-D-mannopyranoside (49)

o OH catalyst TrO Og
HO%}&' Bz,0 (2.2 equiv) "ég(&,u‘ +  Other regioisomeric
HO i
CHCl,, 0 °C- rt,10 h OMe mixtures of benzoates
OMe jor
Catalyst: DMAP = 4.5 mol%
GO-(DMAP); (1) = 1.5 mol%
30000 =
w’ e
g
o 20000 [Peak Table(PDA-Ch1), 254 nm]
o | #of Peaks 3
.2 Peak# R.Time Area Area%
©
§ 10000 1 5.439 10208 4.624
0 J 2 6.401 12196 5.524
4 3 18.355 198371 89.852
0 _%___

— 1 1 T 1T T & 1T " T
6 8 10 12 14 16 18 20
Time (Min)
Figure S15. HPLC chromatogram (eluant: EtOAc-n-hexane = 60:40) of DMAP-catalyzed
benzoylation of 49. Retention times: 5.4 min. (major isomer 56), 18.4 min. (starting material 49)

and remaining peaks correspond to the minor isomers.

. 50000 — [Peak Table(PDA-Ch1), 254 nm]

2 1 #of Peaks 3

§ 40000 —_ Peak# Ret. Time  Area Area%

& 30000 —

"—; - 1 5.443 271244 62.569

E 20000 - 2 6.406 102987 23.756

2 10000 _' A 3 18.199 59284 13.675

L) l L) I L I L I L ' T ] L] I T ]
6 8 10 12 14 16 18 20

Time (Min)
Figure S16. HPLC chromatogram (eluant: EtOAc-n-hexane = 60:40) of 1-catalyzed benzoylation

of 49. Retention times: 5.4 min. (major isomer 56), 18.2 min. (starting material 49) and remaining

peaks correspond to the minor isomers.
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Acylation of methyl 6-O-trityl-a-D-galactopyranoside (58)

HO _OTr catalyst HO _OTr
o Ac,0 (1.1 equiv) o . Other regioisomeric
HO > ixt f acetat
~ CHC|3, 0 °C- rt, 45 min AcO mixtiures or acetate
OMe HO G e

Catalyst: DMAP = 4.5 mol%
GO0-(DMAP); (1) = 1.5 mol%

‘ 8000 — [Peak Table(PDA-Chl), 254 nm|]

o - #of Peaks 4

: 6000 — Peak# Ret.Time Area Area%

@ 8 1 10.409 13441 6.794

= 4000 + 2 15.307 48066 24.295

E . 3 37.549 136334 68.911

0 2000 —

£ \ AN

0 A
| ! | ! | ' | ! | ' | ' | ! |
5 10 15 20 25 30 35 40
Time (Min)

Figure S17. HPLC chromatogram (eluant: EtOAc-n-hexane = 60:40) of DMAP-catalyzed
acylation of 58. Retention times: 15.3 min. (major isomer 59), 37.5 min. (starting material 58) and

remaining peaks correspond to the minor isomers.

10000 —
. J [Peak Table(PDA-Ch1), 254 nm]
2 8000 4 #of Peaks 4
: g Peak# Ret.Time Area Area%
& 6000 1 4.983 11568 3.813
= L 2 10.135 81300 26.796
E 4000 — 3 14.801 122602 40.408
_2 1 4 36.727 87938 28.983
2000 — jL
0 -
rrrrrr-rrrrrrrrrr1rrrrrrrrrrrrTrrTnrrTTUTT
4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38

Time (min)

Figure S18. HPLC chromatogram (eluant: EtOAc-n-hexane = 60:40) of 1-catalyzed acylation of
58. Retention times: 14.9 min. (major isomer 59), 36.7 min. (starting material 58) and remaining

peaks correspond to the minor isomers.
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Isobutyration of methyl 6-O-trityl-a-D-galactopyranoside (58)
HO _OTr

HO _OTr catalyst o Other regioisomeric
o (i-PrC0),0 (1.1 equiv) o) mixtures of isobutyrate
HO H 5
OMe
HO oM o)

CHCI;, 0 °C- rt, 30 min
e

Major
Catalyst: DMAP = 4.5 mol%
GO-(DMAP); (1) = 1.5 mol%
. 10000 —
2 |
: 8000 — [Peak Table(PDA-Ch1, 254 nm)]
o i # of Peaks 4
= 6000 — Peak# Ret.Time Area Area%
©
£ i 1 4.985 21566 10.441
g 4000 — 2 5.779 57766 27.968
J 3 37.150 127209 61.590
2000 — j /\
0
I T I T I T I ’ I T I T I ’ I
5 10 15 20 25 30 35 40
Time (Min)

Figure S19. HPLC chromatogram (eluant: EtOAc-n-hexane = 60:40) of DMAP-catalyzed
isobutyration of 58. Retention times: 5.8 min. (major isomer 61), 37.2 min. (starting material 58)

and remaining peaks correspond to the minor isomers.

30000 —
& J [Peak Table(PDA-Ch1, 254 nm)]
& #of Peaks 4
< -
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Figure S20. HPLC chromatogram (eluant: EtOAc-n-hexane = 60:40) of 1-catalyzed isobutyration

of 58. Retention times: 5.8 min. (major isomer 61), 37.3 min. (starting material 58) and remaining
peaks correspond to the minor isomers.
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Pivaloylation of methyl 6-O-trityl-a-D-galactopyranoside (58)

HO _OTr
HO .OTr catalyst o
o (t-BuCO),0 (2.2 equiv) o) + Other regioisomeric
HO tBU\‘( HO mixtures of pivaloates
CHCl;, 0°C-rt, 16 h OMe
HO 3 (o)
OMe Mai
Catalyst: DMAP = 4.5 mol% ajor

GO-(DMAP); (1) = 1.5 mol%

12000
P 10000 —
E - [Peak Table(PDA-Ch), 254 nm]
S 8000 - #of Peaks 3
] 7 Peak# Ret. Time  Area Area%
= 6000 —
§ T 1 4.138 3754 0.862
S 4000 - 2 4537 21776 4.999
il 3 30.919 410044 94.139
2000 —J
0 - —

Time (Min)

Figure S21. HPLC chromatogram (eluant: EtOAc-n-hexane = 65:35) of DMAP-catalyzed
pivaloylation of 58. Retention times: 4.5 min. (major isomer 63), 31 min. (starting material 58)

and remaining peaks correspond to the minor isomers.

40000 —
) [Peak Table(PDA-Ch1), 254 nm]
."n; 30000 — #of Peaks 3
< Peak# Ret. Time  Area Height Area%
o .
ﬁ 20000 — 1 4.144 56143 13631 14.926
E 2 4.555 214023 35713 56.900
5 | 3 31.082 105973 4807 28.174
Z 10000 — /\
o L .
I N I ' I N I ! I i 1 N |
5 10 15 20 25 30 35
Time (Min)

Figure S22. HPLC chromatogram (eluant: EtOAc-n-hexane = 65:35) of 1-catalyzed pivaloylation
of 58. Retention times: 4.6 min. (major isomer 63), 31 min. (starting material 58) and remaining
peaks correspond to the minor isomers.
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Benzoylation of methyl 6-O-trityl-a-D-galactopyranoside (58)

Normalized Abs.

HO _OTr

o)
Hoéﬁ
HO

OMe

catalyst HO _OTr
B2,0 (2.2 equiv) > BzO 0 + Other regioisomeric
CHCI;, 0 °C-rt,10 h HO mixtures of benzoates
OMe

Catalyst: DMAP = 4.5 mol%

Major
G0-(DMAP); (1) = 1.5 mol%

[Peak Table(PDA-Chl), 254 nm]
# of Peaks 3

Peak# Ret. Time Area Area%
30000 30000 1 4.332 40735 7.627
o i 2 5.323 127857 23.939
ﬁ 20000 3 36.739 365509 68.434
20000 3
% 10000
T E
2
10000 — o
T T T T T v T
4.5 5.0 5.5 6.0
Time (Min) /\
0
I ' I ' | ' | ' | ! | ! I ! I
5 10 15 20 25 30 35 40
Time (Min)

Figure S23. HPLC chromatogram (eluant: EtOAc-n-hexane = 60:40) of DMAP-catalyzed
benzoylation of 58. Retention times: 5.3 min. (major isomer 65), 36.7 min. (starting material 58)

and remaining peaks correspond to the minor isomers.

» 60000

40000

Normalized Abs

20000

[Peak Table(PDA-Ch1)]

) # of Peaks 3
£ 80000 Peak# Ret.Time Area Area%
T 60000 o 1 4.333 167726 24.932
% 10000 2 5.321 408247 60.686
E 3 36.709 96751 14.382
Z 20000 -—/\K
0 -
™ — | — T T 1
42 44 46 48 5.0 52 54 56 58 60
Time (min)
~ S —
| ' I ! I I ! | ! I | I
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Figure S24. HPLC chromatogram (eluant: EtOAc-n-hexane = 60:40) of 1-catalyzed benzoylation

of 58. Retention times: 5.3 min. (major isomer 65), 36.7 min. (starting material 58) and remaining

peaks correspond to the minor isomers.
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[Peak Table(PDA-Ch1), 254 nm]

# of Peaks K}
10000 - Peak# R.Time Area Area%
| 1 7.627 84681 20.555
8000 | 2 9.632 3936 0.955
| 3 17.163 8392 2.037
4 4 19.808 41983 10.191
< 6000 5 27.595 272979 66.262
E .
= 4000
£ |
S 2000 -
0 A LL A
I | L L] I I 1 1 I | I | | I 1

4 6 8 10 12'14'16'18'20'22'24'26'28'30l32'34

Time (Min)
Figure S25. HPLC chromatogram (eluant: EtOAc-n-hexane = 90:10) for acylation of 40 by
DMAP and Et3N (1.1 mol. equiv.). Retention times: 7.6 min. (major isomer 41), 27.6 min. (starting

material 40).

6. General characterization information of catalysts 1 and 5.

The DAAP catalysts 1 and 5 were characterized by NMR spectroscopies and mass spectrometry.
Characteristics of H NMR spectra were the changes of the chemical shifts of the CH2- moieties
at the peripheries, depending on the nature of the attached functional group. Thus, resonance of -
CH2Cl at ~ 3.60 ppm (t) is replaced by resonance at ~ 3.91 ppm (t) of -CH2-DAAP. *C NMR
chemical shifts also ascertained the peripheral -CH>— moiety, that of ~ 43 ppm for - CH2Cl and ~
56 ppm for -CH2-DAAP. Further, differences in the resonance values for -NCHs- moiety of DAAP
prior to (3) and after functionalization (1 and 5) were noted. Mass spectrometry ascertained the

structural homogeneity of derivatives 1 and 5.
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Figure S26. *H NMR spectrum of 1 (CDCls, 400 MHz).
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Figure S27. 3C NMR spectrum 1 (CDCls, 100 MHz).
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Figure S29. 3C NMR spectrum of compound 4 (CDCls, 100 MHz).
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Figure S61. 3C NMR spectrum of 45 (CDCls, 100 MHz).
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Figure S63. 3C NMR spectrum of 47 (CDCls, 100 MHz).
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Figure S65. 3C NMR spectrum of a mixture of 50 and 51 (CDCls, 100 MHz).
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Figure S67. 3C NMR spectrum of 52 (CDCls, 100 MHz).
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Figure S68. *H NMR spectrum of 54 (CDCls, 400 MHz).
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Figure S69. 3C NMR spectrum of 54 (CDCls, 100 MHz).
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Figure S71. 3C NMR spectrum of 56 (CDCls, 100 MHz).
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Figure S73. 3C NMR spectrum of 59 (CDCls, 100 MHz).
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Figure S75. 3C NMR spectrum of 61 (CDCls, 100 MHz).
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Figure S76. *H NMR spectrum of a mixture of 63 (77%) and 64 (23%) (CDCls, 400 MHz).
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Figure S77. 3C NMR spectrum of a mixture of 63 and 64 (CDCls, 100 MHz).
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Figure S79. 3C NMR spectrum of 65 (CDCls, 100 MHz).



