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Methods and NMR spectra

General methods

All chemicals were obtained from commercial suppliers (Merck, Sigma-Aldrich, Fluka,
Acros, ABCR, Alfa Aesar, KMF), the azidosugars, 1-azido-1-deoxy-B-D-
glucopyranoside and 1-azido-1-deoxy-B-D-lactopyranoside as well as AZT were
purchased from Sigma Aldrich. The solvents were anhydrous and of reagent grade.

Merrifield resin was purchased from Polymer Laboratories (PL-CMS resin,
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0.97 mmol/g, 1% crosslink, 75-150 um mesh). 2-Chlorotrityl chloride resin was
purchased from Agilent (PL-CI-Trt-Cl resin, 2.06 mmol/g, 1% crosslink, 150-300 pm
mesh). Rink amide resin was purchased from Novabiochem (0.64 mmol/g, 1%
crosslink, 100-200 um mesh). All solid-phase reactions were typically carried out in
glass frits under argon atmosphere and, if not mentioned otherwise, at ambient
temperature. All solution-phase reactions were carried out in flasks with magnetic
stirring. Reactions under inert gas were carried out in flasks equipped with septa
under argon (supplied by using a standard manifold with vacuum and argon lines).
NMR spectra were recorded at 25 °C by using Bruker AM 400 (400 (*H) and
100 MHz (*C)), Bruker DP300 (300 (*H) and 75 MHz (*3C)), and DP400 (400 (*H)
and 100 MHz (*3C)) spectrometers. Due to rotamers, NMR spectra of peptoids were
not recorded. All spectra are referenced to tetramethylsilane as the internal standard
(5 = 0 ppm) by using the signals of the residual protons of CHCl; (7.26 ppm (*H) or
77.0 ppm (*3C)) in CDCls, or CHD,OD (3.31 ppm (*H) or 49.1 ppm (*3C)) in CD5OD.
Multiplicities of signals are described as follows: s = singlet, bs = broad singlet, d =
doublet, t = triplet, g = quartet, m = multiplet. Coupling constants (J) are given in hertz
(Hz). Multiplicities in the **C NMR spectra were determined by DEPT (distortionless
enhancement by polarization transfer) measurements. Mass spectra (ESI) were
obtained by using an Agilent 6230 TOF LC/MS. QToF electrospray-ionisation (ESI)
MS was performed with a Micromass QTof2 spectrometer. MALDI-TOF mass spectra
were obtained by using either a Bruker Biflex IV spectrometer with a pulsed
ultraviolet nitrogen laser, 200 pJ at 337 nm and a time-of-flight mass analyzer with a
125 cm linear flight path, or a Micromass TOFSpecE spectrometer in reflectron
mode. 2,5-Dihydroxybenzoic acid and a-cyano-4-hydroxy cinnamic acid were used
as the matrix. HPLC was performed on a Jasco HPLC system, with a C18 column

(30 x 190 mm). Flow rate: 15 mL/min; solvent A: 0.1% TFA in water; solvent B: 0.1%
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TFA in MeCN. Analytical TLC was performed on MERCK ready-to-use plates with
silica gel 60 (F254). Column chromatography: MERCK silica gel 60, 0.04—-0.063 mm.
The analytical data of resin-bound substrates were taken from the unpurified free

product after test cleavage from the resin.

General procedures for solid-phase synthesis

General washing procedure for resin. Procedure A: the resin was washed three
times each with 10% H,O in THF, THF/Et,O and Et,O. Procedure B: the resin was
washed three times each with DMF, 0.1 M EDTA solution in H,O, 10% H,O in THF,
THF/Et,O and Et,0. In the steps with two solvents they were used alternatingly. Per
1 g of the resin, 50 mL solvent was used.

Nosyl (Ns) deprotection. For cleavage of the Ns protecting group the resin was
swelled in DMF for 15 min. Then, 20.0 equiv of B-mercaptoethanol and 20.0 equiv of
DBU were added. After agitation overnight the reaction mixture was removed and the
resin was washed according to procedure A.

Cleavage from the resin. The product was cleaved from the resin by adding 1%
TFA in CH.Cl,. Meanwhile the color of the resin turned to red. After 5-10 min the
product was washed off with CH,Cl, and MeOH, followed by evaporation of the

solvent in high vacuum.

Synthesis of azidosugars 1-3: To a solution of b-mannosamine/ D-glucosamine/ b-
galactosamine hydrochloride (1.00 g; 4.64 mmol) in methanol (50 mL), sodium
methanolate (30% w/w NaOMe in MeOH, 1.66 mL, 4.64 mmol, 1.00 equiv) was
added and the mixture was stirred at room temperature for 30 min until complete
dissolution. NEt; (0.47 g; 4.64 mmol, 1.00 equiv) and chloroacetic anhydride (871

mg; 5.10 mmol, 1.10 equiv) were added to the solution, and stirred at room
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temperature overnight. The solvent was evaporated and the crude product was used
in subsequent reaction without further purification. Comment: If necessary, sodium
bicarbonate was added to neutralize the solution.

To a solution of N-chloroacetylmannosamine/ N-chloroacetylglucosamine/ N-
chloroacetylgalactosamine in MeOH/H,O (10:1, (20 mL /2 mL)) sodium azide NaN3
(1.06 g; 16.24 mmol, 3.50 equiv) was added. The mixture was stirred for 5 h at 65 °C.
Subsequently, the reaction mixture was concentrated and dried in vacuo. The residue
was then suspended in pyridine (20 mL) and acetic anhydride (20 mL) was added to
the solution. The reaction was stirred at room temperature overnight. After
concentration in vacuo, the residue was dissolved in EtOAc (50 mL) and washed with
IN HCI, NaHCO3; and brine (each 50 mL) (CAUTION: extraction with sodium
bicarbonate causes gas formation and excess pressure in the separating funnel).
After drying over MgSO, the crude product was purified by column chromatography
(cyclohexanel/ethyl acetate 1:1) to afford the desired product (mixture of a/f3
anomers) as a white-yellowish oil that solidified upon lyophilization. The yield for all

azides is about 55% overall yield.

1,3,4,6-Tetra-O-acetyl-N-azidoacetyl-D-glucosamine (1); mixture of anomers: o/f3 :
65/35; *H NMR (400 MHz, CDCls): & = 6.49 (d, 1H, J = 9.3 Hz, NH-B), 6.43 (d, 1H, J
= 9.3 Hz, NH-a), 6.19 (d, 1H, J = 3.7 Hz, H-1a) 5.80 (d, 1H, J = 8.7 Hz, H-1B), 5.32—

5.18 (m, 3H), 5.13 (t, 1H, J = 9.6 Hz, J = 9.6 Hz), 4.44 (ddd, 1H, J = 3.7 Hz, J

8.9 Hz, J = 10.8 Hz ), 4.29-4.17 (m, 3H), 4.14 (d, 1H, J = 2.2 Hz), 4.10 (d, 1H, J

2.2 Hz), 3.93 (s, 2H), 3.91 (s, 2H), 3.83 (ddd, 1H, J = 2.3 Hz, J = 4.6 Hz, J = 9.8 H2),
2.20 (s, 3H), 2.11 (s, 3H), 2.09 (s, 3H), 2.05 (s, 3H), 2.04 (s, 3H), 2.04 (s, 3H).
13C NMR (100.6 MHz, CDCls): & = 171.5, 170.8, 170.6, 170.6, 169.3, 169.2, 169.1,

168.7, 168.0, 166.8, 92.2 (C-1B), 90.2 (C-1a), 72.9, 72.1, 70.3, 69.8, 67.7, 67.4, 61.6,
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61.5, 53.2, 52.6, 52.4, 51,2, 20.9, 20.8, 20.7, 20.6, 20.6, 20.5; MS (ESI), [M + Na]"

C16H2oN4NaO;: calcd. 453.1234; found 453.1471.

1,3,4,6-Tetra-O-acetyl-N-azidoacetyl-D-galactosamine (2); mixture of anomers: o/
: 65/35; 'H NMR (400 MHz, CDCls): & = 6.39 (d, 1H, J = 9.4 Hz, NH-B), 6.29 (d, 1H, J
= 9.1 Hz, NH-q), 6.23 (d, 1H, J = 3.5 Hz, H-1a), 5.79 (d, 1H, J = 8.8 Hz, H-1B), 5.45
(d, 1H, J = 2.0 Hz), 5.39 (d, 1H, J = 3.2 Hz), 5.26 (ddd, 1H, J = 3.2 Hz, J = 11.5 Hz, J
= 23.1 Hz), 4.74-4.69 (m, 1H), 4.67 (d, 1H, J = 3.6 Hz), 4.38 (td, 1H, J = 9.2 Hz, J =
11.2 Hz), 3.95 (s, 2H), 3.92 (s, 2H), 2.18 (s, 3H), 2.16 (s, 3H), 2.12 (s, 3H), 2.05 (s,
3H), 2.04 (s, 3H), 2.03 (s, 3H); *C NMR (100.6 MHz, CDCl;): & = 170.9, 170.8,
170.4, 170.4, 170.4, 170.3, 170.1, 169.9, 169.3, 169.0, 168.8, 167.2, 166.9, 166.9,
93.8, 92.6, 90.9, 73.9, 71.8, 70.2, 69.9, 68.7, 67.6, 66.6, 66.6, 62.1, 61.2, 56.2, 52.6,
52.5, 49.9, 47.0, 21.0, 20.9, 20.8, 20.8, 20.7, 20.6, 20.6; MS (ESI), [M + NaJ*

C16H2oN4NaO;g: calcd. 453.1234; found. 453.1451.

1,3,4,6-Tetra-O-acetyl-N-azidoacetyl-D-mannosamine (3); mixture of anomers: a/
: 54/46; *H NMR (400 MHz, CDCl3): & (ppm) = 6.67 (d, 1H, J = 9.0 Hz); 6.63 (d, 1H, J
= 9.3 Hz); 6.03 (d, 1H, J = 1.8 Hz); 5.88 (d, 1H, J = 1.6 Hz); 5.33 (dd, 1H, J =
10.2 Hz, J = 4.3 Hz); 5.21 (t, 1H, J = 10.0 Hz); 5.15 (t, 1H, J = 9.8 Hz); 5.05 (dd, 1H,
J=9.9Hz,J=39Hz);4.72 (ddd, 1H, J =9.0 Hz, J = 3.8 Hz, J = 1.6 Hz); 4.61 (ddd,
1H,J =9.3Hz,J=4.2Hz, J = 1.9 Hz); 4.27-4.19 (m, 2H); 4.16-3.99 (m, 7H); 3.81
(ddd, 1H, J = 9.6 Hz, J = 4.6 Hz, J = 2.5 Hz); 2.17 (s, 3H); 2.10 (s, 3H); 2.10 (s, 6H);
2.05 (s, 6H); 1.99 (s, 3H); 1.99 (s, 3H); 3C NMR (100 MHz, CDCls): & (ppm) = 170.5;
170.1; 170.1; 169.6; 168.3; 168.1; 167.4; 166.8; 91.3; 90.3; 73.4; 71.4; 70.3; 68.8;
65.1; 65.0; 61.8; 61.7; 52.6; 52.4; 49.7; 49.3; 20.8; 20.7; 20.7; 20.6; 20.6; MS (ESI),

[M + Na]+ C16H22N4N8.010: calcd. 453.1234; found 453.1481.
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Sperminyl-N-[(N’,N”’,N’”’-trinosyl)-N""’-pent-4-ynyl]p-hydroxytrityl resin 9. To a
suspension of 2.43 g (1.00 equiv) resin 8 and 2.09 mL (12.0 equiv) of 2,4,6-collidine
in 15 mL CH,CIl, was added 1.80 g (6.00 equiv) of 2-nitrobenzenesulfonylchloride.
The resin was agitated for 16 h, then washed according to procedure A and dried
under reduced pressure. After drying, 1.94 g (1.00 equiv) resin and 1.45¢g
(15.0 equiv) K,CO3z; were suspended together in 20 mL DMF. Then, 1.0 mL
(10.0 equiv) of 5-chloropent-1-yne was added and the mixture was agitated at 60 °C
for 16 h. After cooling down, the solvent was removed and the resin was washed
following procedure A until all K,CO3 was removed. An orange resin was obtained
after drying under reduced pressure. NMR data and MS were obtained after cleavage
from the resin according to the general procedures for solid-phase synthesis.

'H NMR (400 MHz, [D4]-MeOH): & (ppm) = 1.53 (m, 4 H, CH,); 1.71 (m, 3H, CHy);
1.96 (m, 4H, CH,); 2.15 (m, 2H, CH,); 3.05 (m, 4H, CH,); 3.32-3.49 (m, 10H, CH,);

7.72-7.89 (M, 9H, CHa); 7.97-8.10 (M, 3H, CHa); MS (MALDI) m/z: 824.15 [M + HJ".

Sperminyl-N-(N’’-1-B-D-glucopyranosyl-4-propyl-1H-1,2,3-triazole) 13. A
suspension of 200 mg (1.00 equiv) resin 9 in 2 mL DMF reacted with 12.3 mg
(0.500 equiv) CuSO4-5H,0 in 1 mL DMF, 97.72 mg (5.00 equiv) sodium ascorbate in
0.5 mL aqua dest. and 40.08 mg (2.00 equiv) 1-azido-1-deoxy-p-D-glucopyranosid or
71.75 mg (2.00 equiv). After agitating for 2 d the reaction mixture was removed and
the resin was washed according to procedure B. After deprotection of the nosyl group
and washing of the resin according to procedure A the products were cleaved from
the resin according to general procedures.

'H NMR (400 MHz, [D4]-MeOH): & (ppm) = 1.71-1.81 (m, 6H, CH2); 2.01-2.15 (m,
6H, CH2); 3.05-3.15 (m, 14H, CH2); 3.35 (m, 2H, CH); 3.45-3.60 (m, 1H, CH); 3.72

(dd, 1H, CH2, J; = 12.15 Hz, J;, = 5.22 Hz,); 3.88 (m, 1H, CH2); 5.58 (d, 1H, CH, J =
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9.19 Hz); 8.02 (s, 1H, CHa;, (Triazole-H)); **C NMR (100 MHz, [D4]-MeOH): & (ppm)
= 24.17; 24.90; 25.33; 27.46; 29.94; 33.72; 37.80; 39.33; 45.83; 62.26; 70.84; 73.96;
78.35; 81.00; 89.70, 122.78, 147.36; MS (ESI) m/z: 474.34 [M + H]"; HRMS (El,

C21H4405N7): calc. 474.3404; found 474.3401.

Sperminyl-N-(N’"’-1-B-D-lactopyranosyl-4-propyl-1H-1,2,3-triazole) 14. A
suspension of 200 mg (1.00 equiv) resin 9 in 2 mL DMF reacted with 12.3 mg
(0.500 equiv) CuSO4:5H,0 in 1 mL DMF, 97.72 mg (5.00 equiv) sodium ascorbate in
0.5 mL aqua dest. and 71.75 mg (2.00 equiv) 1-azido-1-deoxy-B-D-lactopyranoside.
After agitating for 2 d the reaction mixture was removed and the resin was washed
according to procedure B. After deprotection of the nosyl group and washing of the
resin according to procedure A the products were cleaved from the resin according to
general procedures.

'H NMR (400 MHz, [D4]-MeOH): & (ppm) = 1.69-1.81 (m, 6H, CHy); 2.01-2.15 (m,
6H, CH.); 3.04-3.16 (m, 14H, CH,); 3.33-3.36 (m, 2H, CH); 3.50-3.65 (m, 5H,
CH,+CH); 3.72-3.90 (m, 5H, CH,+CH); 4.00 (m, 1H, CH); 4.43 (d, 1H, CH, J =
7.55 Hz); 5.63 (d, 1H, CH, J = 9.32 Hz); 8.03 (s, 1H, CHa, (triazole-H)); *C NMR
(100 MHz, [D4]-MeOH): & (ppm) = 24.18; 24.91; 25.33; 27.46; 29.95; 33.72; 37.81;
39.34; 45.83; 61.65; 62.71; 70.47; 72.68; 73.85; 74.94; 76.96; 77.30; 79.66; 79.94;
89.41, 105.27; 123.04; 147.26; MS (ESI) m/z: 636.40 [M + H]"; HRMS (EI,

C27H54010N7): calc. 636.3932; found 636.3935.

Sperminyl-N-(N"’-1-2’,3’-deoxythymidine-4-propyl-1H-1,2,3-triazole) 15.
402.5 mg (1.00 equiv) of resin 9 was suspended in 2 mL DMF. Then, 25.2 mg
(0.500 equiv) CuSO4-5H,0 in 1mL DMF and 201.9mg (5.00 equiv) sodium

ascorbate in 0.5 mL distilled water were added, followed by 100 mg (1.86 equiv) AZT.
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The suspension was agitated for 2.5 d, then the reaction mixture was removed from
the resin. After that, the orange resin was washed according to procedure B,
deprotected from the Nosyl group and dried under vacuum.

'H NMR (400 MHz, [D4]-MeOH): & (ppm) = 1.71 (m, 2H, CH,); 1.81 (m, 4 H, CH));
1.90 (d, 3 H, CHs, J = 1.14 Hz); 2.10 (m, 6H, CH,); 2.13 (m, 2H, CH,); 2.85 (m, 2H,
CH,); 3.03-3.15 (m, 12H, CH,); 3.77 (dd, 1H, CH,, J; = 12.18 Hz, J, = 3.22 Hz); 3.89
(dd, 1H, CH,, J; = 12.13 Hz, J, = 3.03 Hz); 4.35 (m, 1H, CH); 5.39 (dt, 1H, CH, J; =
8.67 Hz, J, = 4.93 Hz); 6.49 (t, 1H, CH, J = 6.57 Hz); 7.90 (d, 1H, CHa;, J = 1.01 Hz);

7.94 (s, 1H, CHgy, (triazole-H)); MS (ESI) m/z: 536.36 [M + H]".

Synthesis of 20

In a vial 0.180 mmol of alkyne resin 16 was swollen in 6 mL abs. THF. 0.360 mmol of
azidosugar 1, 0.360 mmol of copper(l) iodide and 9.00 mmol DIPEA were added. The
vial was sealed and shaken for 16 h at room temperature. Afterwards, the solvent
was removed and the resin was washed with THF, saturated aqueous sodium
ascorbate solution, water, THF/MeOH/THF/MeOH/THF,
MeOH/CH,Cl,/MeOH/CH,CI,/MeOH, and three times with CH,Cl,. The resin was
dried in vacuo. After cleavage from the resin with 5% TFA in dichloromethane, the
product was obtained.

MS (MALDI-TOF): m/z = 838.9 [M + H]".

Synthesis of hexaalkyne 27 on 2-chloro tritylchloride resin

For the synthesis, 50 mg (0.103 mmol, 1.00 equiv) of 2-chlorotrityl chloride resin and
washed in a fritted plastic syringe (Multisyntech) with 1 mL of dichloromethane,
followed by swelling in 1 mL of dichloromethane for 5 min. The first submonomer was
added by reacting 77.2 mg of bromoacetic acid (0.555 mmol, 5.40 equiv) and 99 pL

of DIPEA (71.8 mg, 0.555 mmol, 5.00 equiv) in 1 mL of dichloromethane on a shaker
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platform for 40 min at room temperature, followed by washing with dichloromethane
(three times with 2 mL) and DMF (three times with 2 mL). The bromoacetylated resin
was incubated with 1 mL of 47.0 mg propargylamine (0.855 mmol, 8.30 equiv) in
1 mL DMF on a shaker platform at room temperature, followed by washing with DMF
(three times with 3 mL). The displacement reaction times were 30 min for
propargylamine. The following bromoacetylations were carried out by reacting the
resin with 143 mg bromoacetic acid (1.03 mmol, 10.0 equiv) and 160 yL DIC
(130 mg, 1.03 mmol, 10.0 equiv) in 1 mL DMF for 30 min. Coupling steps were
continued until the desired peptoid length was achieved. After the last displacement
step, the resin was washed with DMF/dichloromethane/DMF (two times with 3 mL for
each solvent).

For the coupling of rhodamine B, the resin was incubated for 18 h with a solution of
144 mg rhodamine B (0.309 mmol, 3.00 equiv), 40.5mg HOBt (0.309 mmol,
3.00 equiv) and 76.4 pL DIC (61.9 mg, 0.309 mmol, 3.00 equiv) in 2 mL DMF on a
shaker platform. After the reaction the resin was washed with DMF and
dichloromethane until the washing solution was colorless.

Mass spectrum (MALDI): calc.: 1013.46 g/mol, found: 1013.3 [M]".

Cu-catalyzed alkyne azide cycloaddition on resin 27 and cleavage from the
resin

For the reaction with the sugar, the resin 27 was swollen in THF, and 70 mg
Cu(CH3CN)4PF¢ (0.188 mmol, 1.83 equiv) was directly weighed into the plastic
syringe containing the resin. In 2 mL dry THF, 310 mg of Ac,GalNAz (2, 0.721 mmol,
7.00 equiv) and 100 pL 2,6-lutidine (92.0 mg, 0.859 mmol, 8.34 equiv) were

dissolved and added to the resin. The resin was shaken for 18 h at rt.
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After the reaction, the resin was washed with saturated aqueous sodium ascorbate
solution, water, THF and dichloromethane (three times 2 mL each).

The peptoid was cleaved from the resin using 3 mL 33% HFIP in dichloromethane
(v/v) at room temperature for 30 min. After collecting the cleavage solution, the resin
was washed with 3 mL dichloromethane twice. The elution and washing solutions
were combined. The solvent was evaporated under a stream of argon gas. After
cleavage, HPLC purification and lyophilization, 70 mg (0.019 mmol, 19% yield) of a
purple solid (28) were obtained.

Mass spectrum (MALDI, Matrix: DHB): calc.: 3594 g/mol, found: 3593 [M]*; Analytical
HPLC (5-95% Acetonitrile +0.1% TFA in 30 min, trer =15.9 min, Detection at

218 nm), Purity: 92%.
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NMR spectra:

'H NMR of compound 9 (after cleavage from resin):
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Current Data Parameters
R

USE sandhof f
NAME 32x43097
EXPND 12
PROCNO 1

SOLVENT
NS

05

SWH
FIDRES
AQ

RG.

012
DELTA
MCREST
MCWRK

SF02

19.24

spect.

5 mm PABBO B-
dept 135
65536
Me00
1024

4
26178.010 Hz
0.399445 Hz
1.2517875 sec
18390 4
19.100 usec
5.00 usec
303.0 K
145.0000000
0.60000002 sec
0.00344828 sec
sec
sec
sec
sec

7.90 usec
15.80 usec

6.00 08
100 6237964 MHZ

CHANNEL £2 =
waltz16
H
7.70 usec
15.40 usec
92.00 usec
0.00 68

22.00 08
400. 1319206 Mz

F2 - Processing parameters
1

131072

SF 100.6126274 MHz
NOW M

558 0

8 0.60 Hz

68 0

°C 3.00

10 NMR plot parameters

ox 22.00 em

oy 7.00 cm
Fip 230.000 ppm
F1 23140.90 Hz
Fap ~10.000 pom
F2 -1006.13 Hz
PRMCH 10.90309 ppe/cm
HICM 1097.53229 Hz/cm

S12

-
) )
AK Prof  Sanghoff
Name Mack
™ 6Ba Glc
AUTO .N_1H_STAND MeOD u sandhoff 15
PROCND 1
F2 Acquisition Parameters
| Date 20050905
= Time 23.02
INSTRUM spect
PROBHD 5 ma PABBO 83
PULPROG 29
0 65536
SOLVENT Me0D
NS 16
05 2
SHH 8250 825 Hz
=B F10RES 0.125698 Hz
A0 3.9715922 sec
A6 453
oW 60.600 usec
| D€ 6.00 usec
| Te 298.0 K
o1 1.00000000 sec
l WMCREST 0.00000000 sec
MCWAK 0.01500000 sec
| xnsuess CHANNEL 11 wesosnnes
| NUCH 1H
Pt 750 usec
‘ ‘ LY 000 08
‘ / t SF01 4001324710 MHz
| | F2 - Processing parameters
5 1 ‘ | 51 65536
SF 4001301035 MHz
WOW =]
558 0
8 0.30 Hz
8 0
PC 3.00
1D NMR plot parameters
ox 2200 cm
oy 14.00 cn
Fip 11.000 ppm
F1 4401 43 1z
= s i F2e -1.000 ppm
2 400 13 Hz
PPMCM 0.54545 ppn/ca
H2ey 218 25278 Hz/cm
ppm 10 8 6 2 0



13C NMR of compound 13:

r
" ) ) Current Data Parameters
AK Prof. Sandhoff USER sandhof f
Name Mack NAME 36x43015
™ 6Ba Glc £XPNO 1
AUTO.N 13C_CPD Me00 u sandhoff 15 mocw 3
_l F2 Acguisition Parameters
Date 20050906
meson momwossrubooorabvoownarnowsrsoovaer 5o -
= BOENH AEEGSEERIBEISTIRERIBTREESSRBRIPENILCHIS ;Lg?nw sn‘z?g
g S3E0E SEIETEITESRIARIEANIITIVILOLILLLARARRIAN PROBHD 5 nm PABBO 8B~
SREES INAIST RS PULPAOG 2pg40
[kl L L 0] 65536
\% SOLVENT Me0D
NS 5120
[ 4
SWH 26246719 Hz
FIDRES 0.400493 Hz
A0 1.2485298 sec
G 1824.6
oW 19.050 usec
DE 6 00 usec
TE 298.0 K
01 0.60000002 sec
d11 0.03000000 sec
12 0.00002000 sec
SFO1 100.6237964 Mz
== CHANNEL f2 =
CPOPRG2 wsltz16
NuC2 1H
PCPO2 92.00 usec
L2 0.00 B
PLI2 22.00 0B
PL13 26.00 0B
. SF02 4001319206 MHz
F2 - Processing paraneters
s1 131072
SF 100.6126274 MHz
WOW M
558 0
8 0.60 Hz
8 0
PC 3.00
10 NMR plot parameters
X 22.00 cm
oy 12.70 cm
FiP 230 000 ppm
1 23140 90 Hz
Fop 10.000 ppm
2 1006 13 Hz
Rk r T T A RS, SR T PR RN R N T SR O S ¥ S PPMCM 10 90909 ppm/cm
ppm 200 175 150 125 100 75 50 25 0 HZCM 1087 59229 Hz/cm
r
uSER sandnof f
Name Mack NAME 3643015
™ 683 Glc X080 12
AUTO N 13C_D135 MeOD u sandhoff 15 e !
F2 - Acguisition Parameters
Date 20050906
= ON VO MMOUODOD— DY NTONDNDDODDWT VOO W T 2.26
@ LOTWITVWUNAOARAN OO MUNMO~MDNUNUSDN~NOY O INSTRUM spect
e 3 Moo MOMBBSMTINBRATAHI=2IH oD 5 i o
a
= & ToRIRYBBIITITILLASAIRNRLIIIRR PULPADE “";;§
r. 6
P Lol M A L / SOLVENT Moo
NS 1024
NS ) os “
Swi 26246.719 Hz
FI0RES 0.400493 Mz
a0 1.2485298 sec
76 1625.5
ow 19.050 usec
3 6.00 usec
TE 298.0 K
CNsT2 145.0000000
01 060000002 sec
02 0 00344828 sec
012 000002000 sec
DELTA 000001006 sec
WCREST 0.00000000 sec
MCWRK 0.01500000 sec
= CHAMNEL f1 -
136
7.90 usec
15.80 usec
6.00 0B
100 6237964 MHz
szxanee CHANNEL f2
CPOPRG2 waltz16
Nuc2 1H
P3 7.70 usec
04 15.40 usec
PCPO2 92.00 usec
pL2 0.00 08
PLI2 22.00 08
SFo2 4001318206 Mz
F2 - Processing parameters
SI 131072
S 100 6126274 Motz
WOW.
558 0
8 0.60 Hz
68 o
[ 3.00
10 WA plot parameters
cx 22.00 cm
cy 700 cm
F1p 230.000 ppm
F1 23140 90 Hz
Fap 10.000 pom
opn/ca
ppm 200 175 150 125 100 75 50 25 0 i e ooy oy

S13



'H NMR of compound 14:

AK Prof
Name Mack
T™M B80 Lac

AUTO.N. 1H_STAND Me0D u sandhoff 16

Sandnof

Integral

e _L_

0,565

Current Data Parameters
USER sandhof ¢
NAME 36x43016
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters
Date 20050906
Time 2.37
INSTRUM spect
PROBHD 5 mm PABEO BB-
PULPROG 29

0 65536
SOLVENT Me00

NS 16

0s 2

SwWH 8250 825 Hz
FIORES 0125898 Hz
AG 39715922 sec
RG 64

ow 60 600 usec
DE 6.00 usec
TE 298.0 K
01 1.00000000 sec
MCREST 0,00000000 sec
MCWRK 0.01500000 sec

ssssssas CHANNEL f1

L] ™

P1 7.50 usec
L 0.00 g8
SFO1 4001324710 Mz

F2 - Processing parameters
65536

si

SF 4001300112 MHz
WOW ]

ss8 0

8 0.30 Hz
68 0

PC 3.00

1D NMR plot parameters

cx 22.00 cm
oy 14.00 cm
F1p 11.000 ppm
f1 4401 43 Hz
£ ~1.000 ppm
2 -400 13 Hz
PPMCM 0.54545 ppm/cm
HZCM 218.25273 Hz/cm

r

Prof  Sandhof f

Name Mack

TM BBo Lac

AUTO.N 13C_CPD Me0D u sanchoff 16

e

|
v
sgusz sgole
FBRS T ARSI
e LR PR
&
A aaww
a2 ~Wwww o -9

/11813

100

S14

50

20.403

Current Data Parameters
USER

NAME
EXPNO
PROCNO

sanono!
Brea016
1

1

F2 - Acguisition Pacameters

Date.
Time
INSTRUM
PROBHD
PULPROG
o
SOLVENT
NS

0s
SwH
FIORES

20050906

5.6

spect

S me PABBO 88-
200940

63536

Me0D

5120

4
26246719 1z

19.050 usec
6.00 usec
298.0 K
0.60000002 sec
0.03000000 sec
0.00002000 sec

CHANNEL f1 ====ssex
7.90 usec

6.00 08
100 6237964 Miz

CHANNEL 12 =
waltz16

sF02 400.1319206 Mz
F2 - Processing parameters
s1 131072

& 100 6126274 Miz
WK

ss8 0

® 060 Mz
8 0

PC 3.00

10 N¥A plot parameters

o 22.00 cn

oy 12.70 cn
F1P 230.000 pom
F1 23140 90 Hz
Fop ~10.000 pom
2 1006.13 Hz
oM 10 90909 pom/cm
WzeH 1097 59229 Hz/ca



Current Data Paraneters

Name Mack e oyt
24a01
™ 680 Lac PN 12
AUTO.N.13C_D135 Me0D u sandhoff PROCNO 1
Cey F2 - Acquisition Paraseters
A Oate_ 20050906
DO PN NNV VR ONRN = ON 0D 0 —
SR SaN A IR b s BRT eSS 88828
£ SRBNINALL MR RATEIERNSYRRSRES
8 NPV NON— NN DTB W AN @A~ > -
SERARRARSSWBONITITIIASAARNERLIIAR

e 26246 719 Wz
FIDRES 0400493 1z
g 1 2485298 sec
A5 1280 2

on 19.050 usec
o€ 6.00 usec
T€ 2980 K
stz 145.0000000

03 0.60000002 sec
a2 0.00344828 sec
as2 000002000 sec
DELTA 000001006 sec
MCREST 0.00000000 sec
MONK 001500000 sec
] 7.90 usec
02 15.80 usec
ALy 6.00 08
sFo1 100 6237964 Mz

400 1319206 Meiz

Processing paraseters
13107

SF 100 6126274 iz
WOW 11}
58 0
8 0.60 Hz
8 0
P 300
10 NMR plot parameters
o 200 ca
o 7.00 cm
Fip 230 000 ppm
F1 2z
7o

T A F2

pom 200 175 150 125 100 75 50 25 0 i s pua/e

2D- NMR of compound 14

T.Mack TM 68b Lac

Current Data Parameters
NAME cksel6
EXPNO 7
PROCNO 1
F2 - Acquisition Parameters
pate_ 20050917
Time 9.52
INSTRI
PROBHD 5 mm Multinucl
UL <
ppm™ 4096
— + SOLVENT coc13
Ns 64
H DS 16
$ SwH 4006.410 Hz
i EIDRES 0.978127 Hz
3 AQ 0.5112308 sec
H &G 128
e— - oW 124.800 usec
: - 20 % 800 upec
H - = & 296.6 K
i < CNST2 1450000000
—_— . - o 0.00000300 sec
1 01 150000000 sec
— A - = d2 0.00344828 sec
40 o 0.00000400 sec
_— s - o 0100002210 s0c
i -] o - MCREST 0.00000000 soc
== i b MCWRK 1.50000000 sec
— . 3 -
: T L £1
_— : 60
= i 4
= i i
= anmnnann
T 80 CPDPRG2
Nuc2
— “ i B
Aibie ! PCPD2
Lges H PL2
PL12 18,00 a8
] b 811 T )
I <
i 2ud F1 - Acquisition parameters
H NDO
™ 512
i sF01 125.7185 MHz
= ¥ 120 riones 44.188347 Kz
oo ' sw 179.961 ppm
* FrMoDE oF
L F2 - Processing paramstors
. st
- 140 sr 499.9300000 MHz
1 wow QSINE
H sSB
e 0.00 Hz
% GB 0
b PC 1.40
t 160 ¢: - rrocossing paramecers
st 2048
i 4o
: SF 125.7074980 Mz
i o st
558
LB 0.00 Hz
o

85 80 7.5 70 65 6.0 55 )5.0 45 40 35 3.0 25 20 15 )1.0 ppm

S15



T.Mack TM 68b Lac

Current Data Parameters
NAME mack:

¢ ckse16
EXPNO 7
PROCNO 1
2 - Acquisition Parameters
Date_ 20050917
Time 5.52
INSTRUM
PROBID 5 sm Multinucl
PULPROG cq
ppm™ 4096
SOLVENT cpel3
s 64
s 16
s 1006.410 Hz
FIDRES 0.978127 Hz
0.5112308 sec
10 =6 128
oW 124,800 usec
DE 6.00 usec
T 20
=t i
—_—
3
———— i <o 11
CHANNEL 12
il bt =33 ®
1 b 60
40 53.98 usec
00
PLL2 18.00 a8
o sF02 125.7185480 MHz
4 F1 - Acquisition parameters
== DO 2
< -9 ™ 512
50 sro 125,7185 Whz
— = FIDRES 44.188347 Hz
£ 179.961 ppm
— Fooe B
F2 - Processing parameters
s1
S 499.5300000 Milz
< won QSINE
f— Z; 60 ssB 2
La 0.00 Hz
o8
ec 1.0
F1 - Processing parametors
- s1 2048
70 2
—3 L Tt SF 125.7074980 Mz
wom STNE
= G pred i
L8 0.00 Hz
0

44 42 40 38 36 34 3.2 30 28 26 24 22 20 18 1.6 )1‘4 ppm

T.Mack TM 68b Lac

Current Data Parameters
NAME macksels
EXPNO 8
PROCNO 1
M F2 - Acquisition Parameters
= A — PP Dpate_ 20050918
Time 4.23
INSTRUM
D'\, | -
| s "
02 80 * 16.70 usec
b2 33040 usec
PL1 0.00 a8
sFo1 499.9323400 MHz
Nuc: 13¢
100 = 9.60 usec
PL2 3.00 aB
SF02 125.7185480 Mz
F1 - Acquisition parameters
NDO 2
120 512
SFOL 125.7185 MHz
FIDRES 44.188347 Hz
s 179.961 ppm
FOMODE oF
F2 - Processing parameters
140 3 ;
sF 499.9300000 Mz
- WoW SINE
ssB
LB 0.00 Hz
=3
| 160 B 1.40
F1 - Processing parameters
e - s1 2048
He2
SF 125.7074980 MHz
| WoH SINE
558
LE 0.00 Hz
=3 o

85 80 75 70 65 6.0 55 5.0 35 40 35 3.0 25 20 15

S16



Compound 15:

TMaa

Neme Mack Current Data Parameters

™ 633 USER sandhof f

AUTO.N.1H_STAND Me0OD u u NAME. 33;4a111
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters

Date_ 20050817
Time 15.20
INSTRUM spect
PROBHD 5 mm PABBO BB-

- PULPROG 29
10 65536
SOLVENT Me0D
NS 16
0s 2
SHH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 90.5
oW 60.400 usec
DE 6.00 usec
TE 303.0 K
01 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec

== CHANNEL f{ ==s=szss

SFO1 400.1324710 MHz

F2 - Processing parameters

st 65536
SF 400.1300112 MHz
WOW EM
558 0
8 0.30 Hz
G8 0
PC 3.00
y |5 10 NMA plot paraneters
o 22.00 cm
oy 14.00 cm
FiP 11.000 ppm
] F1 440143 Hz
Fop ~1.000 ppn
F2 -400.13 Hz
\ J PPMCM 0.54545 ppm/cm
HZCM 218.25273 Hz/cm
- n ~ o] m| oo (1 fa] -
s 8 5 8 3/ 18/8||9[ |2 2 I
z g |5 8 g/ |2(=|g| |5 g g
i - 5 =) o‘o‘m!f\i S re} o
g 2181V | al i
o o o T o o o USRS
ppm 10 8 6 4 0

S17



Compound 21, 24 and 28

AK Prof. Sandhof f
Name Mack
™ 59b

AUTO.N.1H_STAND MeOD u sandhoff 98

v AT
& R i
o < =
& Iy <
I :
3 0 &
S <2,
R R E e e L e
ppm 10 6

P

47.336

LRI L L I B i

2

Current Data Parameters

USER sandhof f
NAME 32x4a098
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters

0.279

Date _ 20050811
Time 19.38
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 29
0 65536
SOLVENT Me0D
NS 16
DS 2
SWH 8278.146 Hz
FIDRES 0.126314 Hz
AQ 3.9584243 sec
RG 128
oW 60.400 usec
OE 6.00 usec
TE 303.0 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
====== CHANNEL f1 ========
1H
7.50 usec
0.00 dB
400.1324710 MHz

F2 - Processing parameters

SI 65536
SF 400. 1300468
WOW EM
SSB 0
LB 0.30
GB 0
PC 3.00

1D NMR plot parameters

CX 22.00
cY 14.00
FiP 11.000
&4 4401.43
Fep -1.000
F2 -400.13
PPMCM 0.54545
HZCM 218.25275

MHz

Hz

cm
cm

ppm

Hz

ppm

Hz
ppm/cm
Hz/cm

S18



AK Prof. Sandhof f

Name Mack

™ 59b

AUTO.N.13C_CPD MeOD u sandhoff 98

g n o v NN NMNOWLUMNMOMNON Y 400 oW MmO
o ~ o n N OO AUON~NNNDTODDOONWONUT IO W
[ w n w m WTAUNUNA OO0 OOO™~NMUNMOONON <~ I
w [} 0 m m DO OO OO0 OM@O®OOONS NS WO
< m i N NSNS INITITITIITITOMNAQN <
~ ]

T125.601

Current Data Parameters

USER sandhof f
NAME 32x4a098
EXPNO 11
PROCNO 1

F2 - Acquisition Parameters

Date_ 20050811

Time 22.27
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG z29pg40

0 65536
SOLVENT Me0D

NS 5120

DS 4

SWH 26178.010 Hz
FIDRES 0.399445 Hz
AG 1.2517875 sec
RG 5160.6

owW 19.100 usec
DE 6.00 usec
TE 303.0 K

D1 0.60000002 sec
d11 0.03000000 sec
di2 0.00002000 sec
======== CHANNEL f{ ========
NUC1 13C

P1 7.90 usec
PL1 6.00 dB
SFO1 100.6237964 MHz
======== CHANNEL f2 ========
CPDPRG2 waltz16
NuC2 1H
PCPD2 92.00 usec
PL2 0.00 dB
PL12 22.00 dB
PL13 26.00 dB
SF02 400.1319206 MHz
F2 - Processing parameters
SI 131072

SF 100.6126274 MHz
WOW EM

SSB 0

L8 0.60 Hz
GB 0

PC 3.00

1D NMR plot parameters

CX 22.00
cy 12.70
FiP 230.000
F1 23140.90
Fep -10.000
F2 -1006.13
PPMCM 10.90909
HZCM 1097.59229

cm

cm
ppm

Hz

ppm

Hz
ppm/cm
Hz/cm

S19



AK Prof. Sandhof f

Name Mack

™ 59b

AUTO.N.13C_D135 MeOD u sandhoff 98

ppm

__135.575

—133.353

TT~-131.392

—125.601

49.008
48.551

46.123
38.229

—— 27.745
T~ 26.198

Current Data Parameters

USER sandhof f
NAME 32x4a098
EXPNO 12
PROCNO 1

F2 - Acquisition Parameters

Date _ 20050811
Time 23.02
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG dept 135

T0 65536
SOLVENT Me0D

NS 1024

DS 4

SWH 26178.010 Hz
FIDRES 0.399445 Hz
AQ 1.2517875 sec
RG 20642.5

oW 19.100 usec
0E 6.00 usec
TE 303.0 K
CNST2 145.0000000

D1 0.60000002 sec
d2 0.00344828 sec
di2 0.00002000 sec
DELTA 0.00001006 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec

P1 7.90 usec
p2 15.80 usec
PLY 6.00 dB
SFO1 100.6237964 MHz
====== CHANNEL f2

CPDPRG2 waltz16
NuC2 1H

P3 7.70 usec
p4 15.40 usec
PCPD2 92.00 usec
PL2 0.00 dB
PL12 22.00 dB
SF02 400.1319206 MHz

F2 - Processing parameters

SI 131072
SF 100.6126274 MHz
WOW EM
S58 0
L8 0.60 Hz
GB 0
PC 3.00

10 NMR plot parameters

CX 22.00 cm

cy 7.00 cm

F1P 230.000 ppm

F1 23140.90 Hz

FepP -10.000 ppm
F2 ~1006.13 Hz
PPMCM 10.90909 ppm/cm

HZCM 1097.59229 Hz/cm

S20
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AR Prof Seu hTM 398 AUTONTH STAND MeOD u san o8

o0 ™ 20 \0 iy
2 35 238 G8EER
& 58 = S 5 oo BB e N
~F SEOF o o oy o o o v o
| | Bl L] 1]
1 . 7 —— )
| _ , no VT st Current Data Parameters *+
| ‘ NAMIE : tm59h
|
. EXPNO i0
| PROCNO  : !

,
,
| \ ,
™ /
| N\ M \\/ \c/ ™ 3 s
[ N T T T o I T ]
b
Sy i) o % o~
¥ | ? 5
= e, oy o~ .
f ) ~ o <
_ < S <3 "
T T TTTT TITrTTTT LU N I I e e TTTrT T T T—TT JLINLENE I B e B o i A B DL L O A § T T T T T Ty T TT T T T T TT T LI I B B TTTT T TTITTrTTTT dJljﬂjAl_‘]J I~

4.90 4.80 4.70 4.60 4.50 4.40 4.30 4.20 4.10 4.00 3.90 3.80 3.70 3.60 3.50
(ppm)
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AR Prof. Sandhoff | Name Mack | TAL39b AUTON.TH STAND MeOD u sain 198

) 4% Current Data Parameters ***
NAME : im59h
B o e S o e o o o o EXPNO d 10 —
W PROCNO 1
oD h=lg]
| A b 5]
| S5¥ S3
| ASRSAY] b}
| Ll J
1 [
|
w . !
! er  Chem. Shift [
,v
, 6.4786
”
ﬂ
| 3.8946
, 2.1 262
,“ 3 3.7789 2.9684
| 12.3157
|
|
,
|
]
m
| |
| Al I
,.\:.).//: A N
T L e - o T o I = - o T o T
5 o Tl
X S &
2 g S g
TITT [Ty TTY L 7% 6 I 2 2 0 v § j‘—ljj.—ljJ<4J|-|<\ﬁ _ljﬂv«x—lij_jl‘ TETTT TR TTTTTTT <,~I<|.|]J1—J\-J< TTrTTT T ET % UL _\-jwn.-jl_ L6 0 B L T AT T S \]I.—JIJI_|_.IJI-|J(-|]I<4|_\J!
6.60 6.50 6.40 6.30 6.20 6.10 6.00 5.90 5.80 5.70 5.60 3.50 5.40 5.30 5.20

(ppm)
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9-AUG-2005, 09:34:31
T. mack TM 494 5°5
TM49_1 1 (0.042) Sm (SG, 2x4.00); Sb (2,10.00 ); Cm (1:25) TOF MS ES+
100+ 573.14 4.66e4
- Ac.cr J?.Pi.«fp
Cuneivehllroy
Lo
(9\]
% w
poantt
| 1091.22
371.12
1 574.15
1092.23
595.13
413.15 1093.24
343.13
200 300 400 500 600 700 800 900 1000 1100 1200 | 1300 1400 1500




AK Prof .
Name Mack
T™ 59a

AUTO.N.1H_STAND DMSO u sandhoff 20

Sandhof f

Integral

i)
o
El

59.226

ii&&
- e ST

0.270
1.300

(2]
o
~
5]
o

LI I o

4

L e O B

0

Current Data Parameters

USER sandhof f
NAME 32x 48020
EXPNO 10
PROCNO 1

F2 - Acquisition Parameters

Date _ 20050808
Time 16.25
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPROG 29

0 65536
SOLVENT DMSO

NS 16

0s &

SWH B278.146 Hz
FIDRES 0.126314 Hz
AG 3.9584243 sec
RG 71.8

DwW 60.400 usec
DE 6.00 usec
TE 303.0 K

D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRK 0.01500000 sec
======== CHANNEL f] ========
NUC1 1H

P1 7.50 usec
PL1 0.00 dB
SFO1 400.1324710 MHz

F2 - Processing parameters

SI 65536
SF 400. 1300060 MHz
WOW EM
558 0
LB 0.30 Hz
GB 0
PC 3.00

10 NMA plot parameters

CX 22.00 cm

CY 14.00 cm
FiP 11.000 ppm
F1 4401 .43 Hz

Fep -1.000 ppm
F2 -400.13 Hz
PPMCM 0.54545 ppm/cm
HZCM 218.25273 Hz/cm

S26



AR Prof: Sandhoff Name Mack TM 39%a AUTON.TH STAND DMSO 1 sandhaff 20

X Current Data Parameters ***
NAME ! 32x4a020

SRS - T EXPNOT T ———
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NS o~ [ \ 1
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~ o~ 5N NV S S NN MANaN§ x 9 N e e e

N o o & 05 0 o o5 o s o o o oo on e s e ~ ~N [ N N ey

_ Ll Ll Ll f_ * ] v \ _ _ _ _ J e

| [ [ | [

-

|
_ | \ \‘
ﬁ ; f..‘..s:f : \§_ﬂ ‘A — ,\\ . > / \\é L .\\ /\<§)>>\\_;/:/

ST il L

T T T T T T T T e e e e e T L I L L O R e e R e pe ey B UL LR R MR B e s p e T T I T T T e L R B R B PR R e R R R RN R T T

44 43 4.2 4.1 4.0 39 38 37 36 35 34 33 3.2 3.1 30 29 28 27 26 25
(ppm)
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AR Prof! Sandhof}

Mack 1TM 5%a AUTON.TH STAND DVSC u sandhff 20
)

N ]
B 5
8
e Jihon

A

|

\f N
LI LI e T T ‘—w\\‘—.|—| L _\‘_ ..1>-|j Y ﬁ‘ T \_‘\,—|—| ‘—w‘— T Wt \\‘\\ B S s B | L ..4| o \;
114 112 110 10.8 10.6 10.4 10.2 10.0 0.8

(ppm)

#E Current Data Parameters %

NAME : 32x4a020

LEXPNO § 19
PROCNO  ; i
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