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Percentage loading calculations:

Polymer bound monosaccharide 7 (20 mg) was dissolved in 0.8 mL of CDCl3 containing 1% TMS V/V. 
The TMS peak was integrated as 1 proton at chemical shift value 0.0 and remaining saccharide peaks 
were integrated accordingly. 

The ratio between analyte and internal standard:

rA/IS = (0.007/1) / (1/12) = 0.084

The sample contains 5.2 mg of TMS:

nIS = 5.2 / 88 = 0.059 mmol.

nA = nIS * rA/IS  = 0.005 mmol / 20 mg of polymer = 0.25 mmol/g of polymer.

Figure S1. 1H NMR of pHEMA bound monosaccharide 

Polymer bound Monosaccharide 7                                                                                TBDPS t-butyl H

Moosaccharide building block 6                                                                             TBDPS t-butyl H
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Figure S2. 1H NMR of pHEMA bound oligosaccharide 7 and 8 (TBDPS de-protection)

      pHEMA bound monosaccharide 7                                                                           t-butyl H of TBDPS  

      pHEMA bound monosaccharide 8                                                     absence of t-butyl H of TBDPS  

Polymer percentage recovery comparison between pHEMA and Boltron H40 

To compare pHEMA recovery with other polymer support, we decided to use hyper branched 

Boltron H40 polymer for model tri-galactoside synthesis. Both polymers were recovered using 

precipitation method. The average recovery of pHEMA over 2 cycles of de-protections and 

glycosylations was 91% compared to 64% of Boltron H40.  

 

Table S1. Percentage recovery comparison between 

pHEMA and Boltron H40 using Precipitation method.

Polymer 
bound

product

pHEMA
Recovery

(%)

Boltron 
H40

Recovery
(%)

Loading and 
Capping 7

80 58

1st De-
protection  8

94 71

Glycosylation 
9

90 55

2nd De-
protection 

10 
92 64

Glycosylation 
11

89 65
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HRMS data of ethyl-2,3,4-tri-O-benzoyl-6-O-t-butyldiphenylsilyl 1-thio-β-D-galactopyranoside (A)

m/z
500 520 540 560 580 600 620 640 660 680 700 720 740 760 780 800

%

0

100
GS_0906_AV_424 9 (0.170) AM (Cen,4, 80.00, Ar,8000.0,556.28,0.70); Cm (7:13) TOF MS ES+ 

1.20e3725.1642

550.6301

515.3455

531.4161

*
556.2771

713.2562

680.3614
603.1317557.2794

564.6458
578.6563

605.1359 653.2573
610.1687

775.2734
726.1738

727.1754

775.2180

729.1671

753.4426

776.2778

Mass accuracy = ((775.2761-775.2734)/ 775.2761)* 106 = 3.5 ppm
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1H NMR of ethyl-2,3,4-tri-O-benzoyl-6-O-t-butyldiphenylsilyl 1-thio-β-D-galactopyranoside (A)
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13C NMR of Ethyl-2,3,4-tri-O-benzoyl-6-O-t-butyldiphenylsilyl 1-thio-β-D-galactopyranoside (A)
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HRMS data of t-butyl 4-((4-((t-butyldiphenylsilyl)oxy)phenoxy)methyl)-3-nitrobenzoate (3)

IS

[M+Na]+

Mass accuracy = ((606.2288-606.2302)/606.2288)* 106 = 2.3 ppm

m/z
540 545 550 555 560 565 570 575 580 585 590 595 600 605 610 615 620 625 630

%

0

100
KR_ABHISHEK_AV4447_7262018_3 109 (1.870) AM (Cen,4, 80.00, Ar,8000.0,556.28,0.70) TOF MS ES+ 

1.43e3*
556.2771

555.1755

541.1813

557.2784

606.2302

567.2003

558.2805
601.2676589.2109586.2418569.2129

600.2087

622.2086

607.2368

614.2420

625.2418

628.2436
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1H NMR of t-butyl 4-((4-((t-butyldiphenylsilyl)oxy)phenoxy)methyl)-3-nitrobenzoate (3)
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13C NMR of t-butyl 4-((4-((t-butyldiphenylsilyl)oxy)phenoxy)methyl)-3-nitrobenzoate (3) 
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HRMS data of t-butyl 4-((4-hydroxyphenoxy)methyl)-3-nitrobenzoate (4)  

[M+H]+

IS

Mass accuracy = ((346.1291-346.1302)/346.1291)* 106 = 3.2 ppm

m/z
300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600

%

0

100
KR_ABHISHEK_AV4433_5112018_2 194 (3.315) AM (Cen,4, 80.00, Ar,8000.0,556.28,0.70); Cm (191:199) TOF MS ES+ 

2.33e4387.1820

363.1564

316.2108

346.1302

550.6290

404.2073

540.4235440.4106405.2117

430.2453 473.3158 489.2349

522.5970501.1082

*
556.2771

557.2797

568.4535 579.1249

580.1427

584.2849
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1H NMR of t-butyl 4-((4-hydroxyphenoxy)methyl)-3-nitrobenzoate (4)  
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13C NMR of t-butyl 4-((4-hydroxyphenoxy)methyl)-3-nitrobenzoate (4)
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ESI-MS data of 4-((4-(t-butoxycarbonyl)-2-nitrobenzyl)oxy)phenyl-2,3,4-tri-O-benzoyl-6-O-t-butyldiphenylsilyl β-D-galactopyranoside (5)

713.2

736.0

753.0

764.3

776.0

797.3

816.8

828.8

857.0

867.0

876.7

902.5

914.5 942.3

964.8

991.1
1013.5

1024.9

1038.2

1080.3

1097.2

1124.2

1158.2

1193.1

1213.9

1250.4

1278.6
1304.1

1329.8

1355.7

1392.1
1436.9

1451.4

1471.7

1493.2

+MS, 0.0min (#2)
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0.75
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1H NMR of 4-((4-(t-butoxycarbonyl)-2-nitrobenzyl)oxy)phenyl-2,3,4-tri-O-benzoyl-6-O-t-butyldiphenylsilyl β-D-galactopyranoside (5)
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13C NMR of 4-((4-(t-butoxycarbonyl)-2-nitrobenzyl)oxy)phenyl-2,3,4-tri-O-benzoyl-6-O-t-butyldiphenylsilyl β-D-galactopyranoside (5)
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HRMS data of 4-((4-carboxylate-2-nitrobenzyl)oxy)phenyl-2,3,4-tri-O-benzoyl-6-O-t-butyldiphenylsilyl β-D-galactopyranoside (6)  

IS

[M-H]-

Mass accuracy = ((1000.3000-1000.2950)/1000.3000)* 106 = 5.0 ppm

m/z
500 550 600 650 700 750 800 850 900 950 1000 1050

%

0

100
KR_ABHISHEK_AV4474_7262018_NEG 128 (2.193) AM (Cen,4, 80.00, Ar,8000.0,554.26,0.70); Cm (124:130) TOF MS ES- 

3.30e3*
554.2615

536.0648

555.2708

1000.2950

590.2457
912.2904

611.2813

668.2688
734.2687 843.2090762.1185 867.2740

1000.2203
913.3306

1001.2788

1002.2802

1003.3072

1063.2767



S17

1H NMR of 4-((4-carboxylate-2-nitrobenzyl)oxy)phenyl-2,3,4-tri-O-benzoyl-6-O-t-butyldiphenylsilyl β-D-galactopyranoside (6)  
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13C NMR of 4-((4-carboxylate-2-nitrobenzyl)oxy)phenyl-2,3,4-tri-O-benzoyl-6-O-t-butyldiphenylsilyl β-D-galactopyranoside (6)
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COSY NMR of 4-((4-carboxylate-2-nitrobenzyl)oxy)phenyl-2,3,4-tri-O-benzoyl-6-O-t-butyldiphenylsilyl β-D-galactopyranoside (6)
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ESI-MS data of 4-hydroxyphenyl-2,3,4-tri-O-benzoyl-6-O-t-butyldiphenylsilyl-β-D-galacopyranoside (7a)

733.9
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1H NMR of 4-hydroxyphenyl-2,3,4-tri-O-benzoyl-6-O-t-butyldiphenylsilyl-β-D-galactopyranoside (7a)
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13C NMR of 4-hydroxyphenyl-2,3,4-tri-O-benzoyl-6-O-t-butyldiphenylsilyl-β-D-galactopyranoside (7a) 
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COSY NMR of 4-hydroxyphenyl-2,3,4-tri-O-benzoyl-6-O-t-butyldiphenylsilyl-β-D-galactopyranoside (7a)
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HRMS data of 4-hydroxyphenyl-2,3,4-tri-O-benzoyl-6-O-t-butyldiphenylsilyl-β-D-galactopyranosyl-(1→6)- 2,3,4-tri-O-benzyl- β -D-galactopyranoside (9a)

1H NMR of 4-hydroxyphenyl-2,3,4-tri-O-benzoyl-6-O-t-butyldiphenylsilyl-β-D-galactopyranosyl-(1→6)- 2,3,4-tri-O-benzyl- β -D-galactopyranoside (9a)

IS

[M+Na]+

Mass accuracy = ((1319.4072-1319.4023)/1319.4072)* 106 = 3.7 ppm

m/z
600 700 800 900 1000 1100 1200 1300

%

0

100
KR_ABHISHEK_AV4480_7262018_2 160 (2.737) AM (Cen,4, 80.00, Ar,8000.0,556.28,0.70); Cm (26:217) TOF MS ES+ 

8.20e4646.5060

*
556.2771

557.2822

647.5107

660.5587

661.5607

662.5394

663.5344 887.3735779.5471 1061.7979943.6290
1086.7460 1319.40231182.4680

1349.6891

m/z
1305 1310 1315 1320 1325 1330 1335 1340

%

0

100
KR_ABHISHEK_AV4480_7262018_2 160 (2.737) AM (Cen,4, 80.00, Ar,8000.0,556.28,0.70); Cm (26:217)

2461319.4023

1315.4489
1314.4906

1307.9071

1303.9646

1320.3704

1320.4749

1336.4802
1335.40311322.4264

1328.6820
1339.4792

1340.5089

[M+Na]+
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1H NMR of 4-hydroxyphenyl-2,3,4-tri-O-benzoyl-6-O-t-butyldiphenylsilyl-β-D-galactopyranosyl-(1→6)- 2,3,4-tri-O-benzyl- β -D-galactopyranoside (9a)
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13C NMR of 4-hydroxyphenyl-2,3,4-tri-O-benzoyl-6-O-t-butyldiphenylsilyl-β-D-galactopyranosyl-(1→6)- 2,3,4-tri-O-benzyl- β -D-galactopyranoside (9a)
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COSY NMR of 4-hydroxyphenyl-2,3,4-tri-O-benzoyl-6-O-t-butyldiphenylsilyl-β-D-galactopyranosyl-(1→6)- 2,3,4-tri-O-benzyl- β -D-galactopyranoside (9a)
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HRMS data of 4-hydroxyphenyl-2,3,4-tri-O-benzoyl-6-O-t-butyldiphenylsilyl-β-D-galactopyranosyl-(1→6)- 2,3,4-tri-O-benzyl- β -D-galactopyranosyl-
(1→6)- 2,3,4-tri-O-benzyl- β -D-galactopyranoside (11a)

1793.5365 33313 AV_479_cal_good 0:A5 MS Raw

0
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n
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1H NMR of 4-hydroxyphenyl-2,3,4-tri-O-benzoyl-6-O-t-butyldiphenylsilyl-β-D-galactopyranosyl-(1→6)- 2,3,4-tri-O-benzyl- β -D-galactopyranosyl-(1→6)- 
2,3,4-tri-O-benzyl- β -D-galactopyranoside (11a)
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1H NMR of 4-hydroxyphenyl-2,3,4-tri-O-benzoyl-6-O-t-butyldiphenylsilyl-β-D-galactopyranosyl-(1→6)- 2,3,4-tri-O-benzyl- β -D-galactopyranosyl-(1→6)- 
2,3,4-tri-O-benzyl- β -D-galactopyranoside (11a)
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13C NMR of 4-hydroxyphenyl-2,3,4-tri-O-benzoyl-6-O-t-butyldiphenylsilyl-β-D-galactopyranosyl-(1→6)- 2,3,4-tri-O-benzyl- β -D-galactopyranosyl-(1→6)- 
2,3,4-tri-O-benzyl- β -D-galactopyranoside (11a)



S33

COSY NMR of 4-hydroxyphenyl-2,3,4-tri-O-benzoyl-6-O-t-butyldiphenylsilyl-β-D-galactopyranosyl-(1→6)- 2,3,4-tri-O-benzyl- β -D-galactopyranosyl-
(1→6)- 2,3,4-tri-O-benzyl- β -D-galactopyranoside (11a)
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HRMS data of 4-((4-carboxylate-2-nitrobenzyl)oxy)phenyl-2,3,4-tri-O-benzoyl-6-O-t-butyldiphenylsilyl β-D-glucopyranoside (12)   
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1H NMR of 4-((4-carboxylate-2-nitrobenzyl)oxy)phenyl-2,3,4-tri-O-benzoyl-6-O-t-butyldiphenylsilyl β-D-glucopyranoside (12)   
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13C NMR of 4-((4-carboxylate-2-nitrobenzyl)oxy)phenyl-2,3,4-tri-O-benzoyl-6-O-t-butyldiphenylsilyl β-D-glucopyranoside (12)  
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COSY NMR of 4-((4-carboxylate-2-nitrobenzyl)oxy)phenyl-2,3,4-tri-O-benzoyl-6-O-t-butyldiphenylsilyl β-D-glucopyranoside (12) 
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HRMS data of 4-hydroxyphenyl-2-O-levulinate-3,4-di-O-benzyl-α-L-rhamnopyranosyl-(1→6)-2,3,4-tri-O-benzyl-β-D-glucopyranoside (15a)  
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1H NMR of 4-hydroxyphenyl-2-O-levulinate-3,4-di-O-benzyl-α-L-rhamnopyranosyl-(1→6)-2,3,4-tri-O-benzyl-β-D-glucopyranoside (15a)  
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13C NMR of 4-hydroxyphenyl-2-O-levulinate-3,4-di-O-benzyl-α-L-rhamnopyranosyl-(1→6)-2,3,4-tri-O-benzyl-β-D-glucopyranoside (15a) 
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COSY NMR of 4-hydroxyphenyl-2-O-levulinate-3,4-di-O-benzyl-α-L-rhamnopyranosyl-(1→6)-2,3,4-tri-O-benzyl-β-D-glucopyranoside (15a) 
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ESI-MS data of 4-hydroxyphenyl-2,3,4-tri-O-benzoyl-6-O-t-butyldiphenylsilyl-β-D-glucopyranosyl-(1→2)-3,4-di-O-benzyl-α-L-rhamnopyranosyl-(1→6)-

2,3,4-tri-O-benzyl-β-D-glucopyranoside (17a)   
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1H NMR of 4-hydroxyphenyl-2,3,4-tri-O-benzoyl-6-O-t-butyldiphenylsilyl-β-D-glucopyranosyl-(1→2)-3,4-di-O-benzyl-α-L-rhamnopyranosyl-(1→6)-2,3,4-

tri-O-benzyl-β-D-glucopyranoside (17a)   
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1H NMR of 4-hydroxyphenyl-2,3,4-tri-O-benzoyl-6-O-t-butyldiphenylsilyl-β-D-glucopyranosyl-(1→2)-3,4-di-O-benzyl-α-L-rhamnopyranosyl-(1→6)-2,3,4-

tri-O-benzyl-β-D-glucopyranoside (17a)  
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13C NMR of 4-hydroxyphenyl-2,3,4-tri-O-benzoyl-6-O-t-butyldiphenylsilyl-β-D-glucopyranosyl-(1→2)-3,4-di-O-benzyl-α-L-rhamnopyranosyl-(1→6)-2,3,4-

tri-O-benzyl-β-D-glucopyranoside (17a)  
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COSY NMR of 4-hydroxyphenyl-2,3,4-tri-O-benzoyl-6-O-t-butyldiphenylsilyl-β-D-glucopyranosyl-(1→2)-3,4-di-O-benzyl-α-L-rhamnopyranosyl-(1→6)-

2,3,4-tri-O-benzyl-β-D-glucopyranoside (17a)  
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