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Experimental Details and Characterization Data for Monosaccharide Building Blocks
8-Azidooctyl  2,3-Di-O-benzoyl-5-O-fert-butyldiphenylsilyl-o.-D-arabinofuranoside
(10). To a mixture of 9' (5.51 g, 7.82 mmol), 8-azido-1-octanol (1.34 g, 7.82 mmol), and 4 A
molecular sieves (3.0 g) in CH,Cl, (100 mL) was added NIS (2.04 g, 8.62 mmol) followed by
AgOTf (0.403 g, 1.57 mmol) at 0 °C. After stirring for 30 min at O °C, the solution turned dark
red and Et;N was added. The mixture was then diluted with CH,Cl, (300 mL) and filtered
through Celite. The filtrate was washed with a saturated aqueous Na,S,0; solution (300 mL),
dried (Na,SO,), and concentrated to give a crude residue that was purified by column
chromatography (8:1, hexanes—-EtOAc) to afford 10 (5.38 g, 92%) as a colorless oil. R;0.67 (4:1,
hexanes—EtOAc); [a], —4.3 (¢ 1.1, CH,CL,); 'H NMR (400 MHz, CDCl,, §,) 8.11-8.07 (m, 2 H,
Ar), 8.03-7.99 (m, 2 H, Ar), 7.77-7.72 (m, 4 H, Ar), 7.64-7.55 (m, 2 H, Ar), 7.50-7.32 (m, 10
H, Ar), 5.63 (dd, 1 H, J=5.0, 1.6 Hz, H-3), 5.48 (d, 1 H, J = 1.6 Hz, H-2), 5.24 (s, 1 H, H-1),
4.40 (ddd, 1 H, J =5.0, 4.9, 49 Hz, H-4), 4.08-4.01 (m, 2 H, H-5 x 2), 3.79 (ddd, 1 H, J = 9.5,
6.7, 6.7 Hz, octyl OCH,), 3.55 (ddd, 1 H, J =9.5, 6.3, 6.3 Hz, octyl OCH,), 3.24 (dd, 2 H, J =
7.0, 7.0 Hz, octyl N,CH,), 1.72-1.55 (m, 4 H, octyl CH,), 1.48-1.30 (m, 8 H, octyl CH,), 1.08 (s,
9 H, C(CH,);); "C NMR (100 MHz, CDCl,, §.) 165.4 (C=0), 165.3 (C=0), 135.5(9) (Ar),
135.5(7) (Ar), 133.3 (Ar), 133.2 (Ar), 133.1(8) (Ar), 133.1(6) (Ar), 129.8 (Ar), 129.6 (Ar), 129.5
(Ar), 129.2 (Ar), 128.3 (Ar), 127.7 (Ar), 105.6 (C-1), 82.9 (C-2), 82.2 (C-3), 77.5 (C-4), 67.3
(octyl OCH,), 63.6 (C-5), 51.4 (octyl N;CH,), 29.4 (octyl CH,), 29.2 (octyl CH,), 29.0 (octyl
CH,), 28.7 (octyl CH,), 26.7 (C(CH,),), 26.6 (octyl CH,), 25.9 (octyl CH,), 19.2 (C(CH,),).

ESIMS m/z caled. for (M + Na) C,;H5,N;0,SiNa 772.3388. Found: 772.3389; FTIR 2094.8 cm’

(Ny).
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8-Azidooctyl 2,3-di-O-benzoyl-o.-D-arabinofuranoside (11). To a solution of 10 (5.32
g, 7.09 mmol) in pyridine (12 mL) and THF (50 mL) was added HF—pyridine (2.7 mL) at 0 °C,
and the resulting mixture was slowly warmed up and stirred for 18 h at rt. The reaction mixture
was concentrated, diluted with EtOAc (200 mL), and washed with a saturated aqueous NaHCO,
solution (150 mL x 2). The organic layer was then dried (NaSO,), filtered, and concentrated.
The residue was purified by column chromatography (4:1, hexanes—EtOAc) to afford 11 (3.02 g,
83%) as a white foam. R;0.25 (4:1, hexanes-EtOAc); [a], —10.8 (¢ 1.0, CH,Cl,); "H NMR (400
MHz, CDCl,, §,) 8.10-8.03 (m, 4 H, Ar), 7.62-7.56 (m, 2 H, Ar), 7.48-7.42 (m, 4 H, Ar), 5.53
(d, 1 H, J=1.4 Hz, H-2), 5.43-5.41 (m, 1 H, H-3), 5.24 (s, 1 H, H-1), 432 (ddd, 1 H, J = 4.2,
4.2, 3.7 Hz, H-4), 4.03 (dd, 1 H, J =12.0, 3.7 Hz, H-5), 3.98 (dd, 1 H, J = 12.0, 4.2 Hz, H-5),
3.76 (ddd, 1 H, J =9.4, 6.7, 6.7 Hz, octyl OCH,), 3.53 (ddd, 1 H, J = 9.4, 6.2, 6.2 Hz, octyl
OCH,), 3.22(dd,2 H, J=7.0, 7.0 Hz, octyl CH,Nj3), 2.40-2.08 (br, 1 H, OH), 1.70-1.52 (m, 4 H,
octyl CH,), 1.45-1.22 (m, 8 H, octyl CH,); "C NMR (100 MHz, CDCl,, §.) 166.0 (C=0), 165.2
(C=0), 133.4 (Ar x 2), 129.8 (Ar x 2), 129.7 (Ar x 2), 129.1 (Ar), 129.0 (Ar), 128.4 (Ar x 2),
128.3 (Ar x 2), 105.4 (C-1), 83.5 (C-4), 81.6 (C-2), 77.8 (C-3), 67.3 (octyl OCH,), 62.3 (C-5),
51.3 (octyl CH,Nj3), 29.3 (octyl CH,), 29.1 (octyl CH,), 28.9 (octyl CH,), 28.6 (octyl CH,), 26.5
(octyl CH,), 25.9 (octyl CH,). ESIMS m/z calcd. for (M + Na) C,;H;;N;0,: 534.2210. Found:
534.2209; FTIR 3502.1 cm™ (OH), 2095.9 cm™ (N).

2,3-Di-0-benzoyl-5-0-tert-butyldiphenylsilyl-D-arabinofuranose (12). To a solution
of thioglycoside 9 (2.0 g, 2.8 mmol) in THF-water (40:1, 41 mL) was added N-iodosuccinimide
(1.15 g, 5.1 mmol) and silver triflate (0.29 g, 1.1 mmol) at O °C. The reaction mixture was
stirred well for 3.5 h and neutralized with Et;N, followed by the addition of solid Na,S,0; (10 g).

The suspension was stirred for 20 min, diluted with CH,Cl, (30 mL) and filtered through Celite.
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The filtrate was directly concentrated to give a syrup that was purified by column
chromatography (6:1, hexanes—EtOAc) to afford 12 (1.44 g, 1:1 o::f mixture, 85%) as a syrup.
R, 0.26 (4:1, hexanes-EtOAc); 'H NMR (500 MHz, CDCL,, 3;) 8.17-7.96 (m, 4 H, Ar), 7.84-
7.20 (m, 16 H, Ar), 6.05 (dd, 0.5 H, J = 5.6, 4.2 Hz, H-2), 5.73 (d, 0.5 H, J = 4.7 Hz, H-1), 5.67
(dd, 0.5 H,J =438, 1.2 Hz, H-2), 5.63 (s, 0.5 H, H-1), 5.59 (dd, 0.5 H, J = 4.8 Hz, H-3), 5.51 (d,
0.5H,J = 1.2 Hz, H-3), 4.60 (dd, 0.5 H, J = 9.3, 4.6 Hz, H-4), 4.28 (dd, 0.5 H, J = 6.6, 2.7 Hz,
H-4),4.10 (dd, 0.5 H, J = 11.1, 3.0 Hz, H-5), 4.05-3.98 (m, 1 H, H-5), 3.94 (dd, 0.5 H, J = 11.1,
2.0 Hz, H-5), 1.14 (s, 4.5 H, C(CH,),), 1.06 (s, 4.5 H, C(CH,);); "C NMR (125 MHz, CDCl,, §.)
166.0 (C=0), 165.7 (C=0), 165.6 (C=0), 165.5 (C=0), 135.9 (Ar), 135.6(4) (Ar), 135.6(2) (Ar),
135.5 (Ar), 133.4 (Ar), 133.3(9) (Ar), 133.3(4) (Ar), 133.2 (Ar), 133.1 (Ar), 132.0 (Ar), 131.7
(Ar), 130.1 (Ar), 130.0 (Ar), 129.9(7) (Ar), 129.9(2) (Ar), 129.8 (Ar), 129.7 (Ar), 129.6 (Ar),
129.3 (Ar), 129.2 (Ar), 129.1(8) (Ar), 129.1(0) (Ar), 128.4(7) (Ar), 128.4(3) (Ar), 128.4(0) (Ar),
128.3 (Ar), 127.9(6) (Ar), 127.9(4) (Ar), 127.7 (Ar), 127.6 (Ar), 101.1 (C-1), 95.4 (C-1), 83.3,
82.9, 82.6, 79.2, 71.5, 76.4, 65.0 (C-5), 63.6 (C-5), 26.8 (C(CH,);), 26.7 (C(CH,);), 19.2
(C(CH,),). ESIMS m/z calcd for (M + Na) C;sH,,0,Si: 619.2123. Found: 619.2122.
p-Methoxyphenyl 2,3,5-Tri-O-benzoyl-a.-D-arabinofuranoside (20). To a mixture of
19* (2.57 g, 4.52 mmol), p-methoxyphenol (0.84 g, 6.78 mmol), and 4 A molecular sieves (2.0 g)
in CH,Cl, (60 mL) was added N-iodosuccinimide (1.27 g, 5.42 mmol) followed by silver triflate
(0.348 g, 1.36 mmol) at O °C. After stirring for 25 min, another portion of N-iodosuccinimide
(0.7 g, 3 mmol) and p-methoxyphenol (0.372 g, 3 mmol) were added, and the reaction was
slowly warmed up to 10 °C and kept for another 30 min before Et;N was added. The mixture
was then diluted with CH,Cl, (100 mL) and filtered through Celite. The filtrate was washed with

a saturated aqueous Na,S,0; solution (300 mL), dried (Na,SO,), and concentrated to give a crude
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residue that was purified by column chromatography (6:1 hexanes—EtOAc) to afford 20 (2.31 g,
90%) as a yellowish amorphous solid. R, 0.35 (6:1, hexanes-EtOAc); [a], +33.4 (¢ 0.7, CH,Cl,);
'H NMR (500 MHz, CDCl,, &,,) 8.16-8.13 (m, 2 H, Ar), 8.08-8.04 (m, 4 H, Ar), 7.64-7.58 (m, 2
H, Ar), 7.54-7.47 (m, 3 H, Ar), 7.44-7.40 (m, 2 H, Ar), 7.33-7.29 (m, 2 H, Ar), 7.13-7.09 (m, 2
H, Ar), 6.89-6.86 (m, 2 H, Ar), 5.89 (s, 1 H, H-1), 5.82 (s, 1 H, H-2), 5.72 (d, 1 H, J = 4.0 Hz,
H-3),4.85 (dd, 1 H, J =11.3, 3.1 Hz, H-5), 4.804.76 (m, 2 H, H-4, H-5), 3.78 (s, 3 H, OCH,);
"C NMR (125 MHz, CDCl,, §.) 166.2 (C=0), 165.7 (C=0), 165.4 (C=0), 155.3 (Ar), 150.0
(Ar), 133.6 (Ar x 2), 133.0 (Ar), 129.909) (Ar x 2), 129.9(4) (Ar x 2), 129.8 (Ar x 2), 129.7 (Ar),
129.1 (Ar), 128.9 (Ar), 128.5(8) (Ar x 2), 128.5(6) (Ar x 2), 128.3 (Ar x 2), 118.4 (Ar x 2),
114.7 (Ar x 2), 105.1 (C-1), 82.2 (C-2), 81.8 (C-4), 77.8 (C-3), 63.6 (C-5), 55.6 (OCH;). ESIMS
m/z calcd. for (M + Na) C;;H,;0,: 591.1626. Found: 591.1630.

p-Methoxyphenyl o.-D-Arabinofuranoside (21). To a solution of 20 (1.65 g, 2.90
mmol) in CH;OH (30 mL) and CH,Cl, (30 mL) was added NaOCH, until the pH of the solution
was ~9. The mixture was stirred for 12 h, neutralized by the addition of HOAc and then
concentrated to give a crude residue, which was purified by column chromatography (10:1
CH,Cl,~CH;OH) to yield 21 (0.643 g, 87%) as a yellowish amorphous solid. R, 0.34 (10:1,
CH,C1,-CH,0H); [a], +171.5 (¢ 0.6, CH;OH); 'H NMR (400 MHz, CD,0D, §,;) 7.00-6.96 (m, 2
H, Ar), 6.83-6.79 (m, 2 H, Ar), 5.40 (d, 1 H, J = 1.8 Hz, H-1), 4.20 (dd, 1 H, J = 4.0, 1.8 Hz, H-
2),4.05(ddd, 1 H, J=6.5,5.1, 3.2 Hz, H-4), 3.95 (dd, 1 H, J = 6.5, 4.0 Hz, H-3), 3.76 (dd, 1 H,
J=12.0, 3.2 Hz, H-5), 3.71 (s, 3 H, OCH,), 3.65 (dd, 1 H, J = 12.0, 5.1 Hz, H-5); "C NMR (100
MHz, CD,0D, 6.) 156.2 (Ar), 152.2 (Ar), 119.0 (Ar x 2), 115.3 (Ar x 2), 108.6 (C-1), 85.8 (C-
4), 83.5 (C-2), 78.1 (C-3), 62.6 (C-5), 55.9 (OCHs;). ESIMS m/z calcd. for (M + Na) C,H,Oq:

279.0839. Found: 279.0838.
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p-Methoxyphenyl 3,5-0-(Di-tert-butylsilanediyl)-a.-D-arabinofuranoside (22). To a
solution of 21 (520 mg, 2.03 mmol) in a mixture of CH,Cl, (15 mL) and DMF (5 mL) at 0 °C
was added 2,6-lutidine (1.0 mL, 8.12 mmol) and di-fert-butylsilyl bis(trifluoromethanesulfonate)
(0.75 mL, 2.23 mmol). The resulting reaction mixture was stirred for 2 h, diluted with CH,Cl,
(25 mL) and washed with a saturated aqueous NaHCO; solution (20 mL) and then brine (20 mL).
The organic layer was then dried (Na,SO,) and concentrated to give a crude residue, which was
purified by column chromatography (10:1 hexanes—-EtOAc) to afford 22 (702 mg, 87%) as a
white amorphous solid. R, 0.54 (6:1 hexanes-EtOAc); [a], +109.9 (c 0.5, CH,Cl,); '"H NMR
(500 MHz, CDCl,, o) 6.98-6.94 (m, 2 H, Ar), 6.83-6.80 (m, 2 H, Ar), 5.44 (d, 1 H, J = 3.5 Hz,
H-1), 4.46—4.42 (m, 1 H, H-2), 4.37 (dd, 1 H, J = 9.3, 5.6 Hz, H-5), 4.13-4.04 (m, 2 H, H-4, H-
3),3.96 (dd, 1 H, J=9.7, 9.3 Hz, H-5), 3.78 (s, 3 H, OCH,), 3.16 (d, 1 H, J = 4.7 Hz, OH), 1.09
(s, 9 H, C(CH,),), 1.02 (s, 9 H, C(CH,);); "C NMR (125 MHz, CDCl,, 3.) 155.0 (Ar), 150.8
(Ar), 117.8 (Ar x 2), 114.6 (Ar x 2), 106.6 (C-1), 81.6 (C-2), 81.3 (C-3), 74.2 (C-4), 67.4 (C-5),
55.6 (OCH,), 27.4 (C(CH,)5), 27.1 (C(CHs;)5), 22.6 (C(CHs)5), 20.1 (C(CHj;);). ESIMS m/z calced.
for (M + Na) C,,H;,0,Si1: 419.1860. Found: 419.1864.

p-Methoxyphenyl 2-O-Benzoyl-o-D-arabinofuranoside (24). To a solution of
compound 22 (4.78 g, 12.1 mmol) in pyridine (50 mL) was added BzCl (2.2 mL, 18.6 mmol) at O
°C, and the mixture was allowed to warm to room temperature and stirred for 6 h. The reaction
mixture was diluted with CH,Cl, (150 mL) and poured into ice-cold water (150 mL), stirred for
20 min. The organic layer was separated and washed with a saturated aqueous NaHCOj; solution
(150 mL x 2), water (150 mL), and brine (150 mL), dried (Na,SO,), filtered, and concentrated.
The syrupy residue was dissolved in THF—pyridine (5:1, 150 mL), and HF—pyridine (5.0 mL)

was added dropwise at O °C. The reaction mixture was worked up after 18 h, as described for 5,
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to afford 24 (3.78 g, 87% over two steps from 22) as a syrup. R;0.26 (1:1, hexanes-EtOAc);
[a]p +134.0 (¢ 0.1, CH;OH); 'H NMR (500 MHz, CDCl,, ;) 8.06-8.00 (m, 2 H, Ar), 7.62-7.56
(m, 1 H, Ar), 7.48-7.42 (m, 2 H, Ar), 7.06-7.00 (m, 2 H, Ar), 6.86-6.80 (m, 2 H, Ar), 5.80 (s, 1
H, H-1),5.36 (d, 1 H, J = 2.9 Hz, H-2), 4.38-4.31 (m, 2 H, H-3, H-4), 3.95 (dd, 1 H, J = 12.2,
2.6 Hz, H-5), 3.82 (dd, 1 H, J = 12.2, 3.6 Hz, H-5"), 3.76 (s, 3 H, OCH;); "C NMR (125 MHz,
CDCl,, d¢) 166.8 (C=0), 155.2 (Ar), 150.1 (Ar), 133.7 (Ar), 129.8 (Ar x 2), 128.8 (Ar), 128.5
(Arx2),118.3 (Ar x 2), 114.6 (Ar x 2), 104.8 (C-1), 86.9 (C-2), 84.2 (C-4), 76.3 (C-3), 61.5 (C-
5), 55.6 (OCH,). ESIMS m/z calcd for (M + Na) C,,H,,0,: 383.1097. Found: 383.1101.

p-Tolyl 3,5-0-(Di-tert-butylsilanediyl)-2-O-levulinoyl-1-thio-o.-D-arabinofuranoside
(30). A mixture of 29° (109 mg, 0.275 mmol), levulinic acid (42 uL, 0.412 mmol), 1,3-
dicyclohexylcarbodiimide (85 mg, 0.412 mmol), and 4-(dimethylamino)pyridine (17 mg, 0.137
mmol) in CH,Cl, (5 mL) was stirred for 1 h. The reaction mixture was diluted with CH,Cl, (5
mL), filtered through Celite, washed with a saturated aqueous NaHCO; solution (10 mL), and
brine (10 mL). The organic layer was then dried (Na,SO,), filtered, and concentrated to give a
residue, which was purified by column chromatography (6:1, hexanes—EtOAc) to afford 30 (122
mg, 90%) as a white solid. R, 0.27 (6:1, hexanes-EtOAc); [a], +129.8 (¢ 1.0, CH,Cl,); '"H NMR
(500 MHz, CDCl,, o,) 7.42 (d, 2 H, J=8.0 Hz, Ar), 7.12 (d, 2 H, J = 8.0 Hz, Ar), 5.26-5.20
(m, 2 H, H-1, H-2), 4.34 (dd, 1 H, J = 8.1, 7.8 Hz, H-5), 4.12 (dd, 1 H, J = 8.7, 7.2 Hz, H-3),
4.02-3.92 (m, 2 H, H-4, H-5), 2.83-2.79 (m, 2 H, levulinoyl CH,), 2.73-2.62 (m, 2 H, levulinoyl
CH,), 2.32 (s, 3 H, tolyl CH;), 2.20 (s, 3 H, levulinoyl COCH,), 1.04 (s, 9 H, C(CH,),), 0.97 (s, 9
H, C(CH,),); "C NMR (125 MHz, CDCl,, §.) 206.1 (C=0), 171.8 (C=0), 138.0 (Ar), 132.7 (Ar
x 2), 129.8 (Ar x 2), 129.7 (Ar), 89.5 (C-1), 81.1 (C-2), 79.6 (C-3), 73.4 (C-4), 67.1 (C-5), 37.8

(levulinoyl CH,), 29.8 (levulinoyl CH;), 27.8 (levulinoyl CH,), 27.3 (C(CH,),), 27.0 (C(CH,),),
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22.6 (C(CH;);), 21.1 (tolyl CH;), 20.0 (C(CH;);). ESIMS m/z caled. for (M + Na)

C,sH33,04S1SNa 517.2051. Found: 517.2053.
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600 MHz 1D in D20 (ref.
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acetone @ 2.225 ppm)
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Pulse Sequence: s2pul
compound-4-H
500 MHz 1D in D20 (ref. to 0.1 % ext. acetone @ 2.225 ppm)

S13
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o-y-punodwod

ade edusnbes 98InNd



Pulse Sequence: s2pul
compound-5-H
500 MHz 1D in CDC13 (ref. to CDC1l3 @ 7.26 ppm)

BzO o
L 0 0Bz
Bz

Bz0 ©7 moo_
5 820 97 mooﬁ Bz
O(CH,)eN3

BzO

A \\\\\\H J /

1
/
!L?? . %Lic?

ﬁ T T 7 T T T T _ T T T _ T T

9 8 7 6 5 4 3 2
Vlj{ _|1»JL r7>~{ IL ,1-|—J|_ _JL|1|FA.L _|_L L _I_I_ rA 1 |—L
13.65 25.16 8.805.49 3.22  4.10 0.95 1.90 ¢.38

8.76 13.03 1.07 0.98 2.12 6.33 0.86 2.00 9.16

S15



08T

09T

0¥

166.045

165.641
‘__45165.604
165.422

165.130
165.109

/ﬂ—133.485

133.382
133.266
133.135
129.875
129.851
129.813

—129.756

0zt

00T

08

09

ov

0z

wudd

0Ozg

0zg
o 078
[e] 024:]
2890
zg OO

0zg
2900
2900

ENB(EHO)O

OH

zg Oo

129.360
129.183
129.134
129.072
129.031
128.981
128.487
128.408

128.283
128.239
125,293
105.882
105.849
—105.585
83.644

82.095

81.979

S16

—~91.868
81.790
81.683
81.596
81.563
77.694
77.336
77.290
77.200

~77.035

76.783

67.335

66.132

66.025

65.835

62.312

51.422

29.485

29.267

29.098

28.805

26.654

26.061

1eubTs JUSAOS 3JO BPTS ©3Tsoddo ¢HD ¥ H) ‘eures ZHD = D

(wdd QL. ® ETOTD ©3 °3F83) ¢TDAD UT LAY ZHW SZT

o-¢-punodurod

:esusnbog ©8TNd

ade



compound-6-R

. Pulse Se 3
500 MHz 1D in CDCl3 (ref. to CDC13 @ 7.26 ppm) o

OBz

tBUPh,SIO ¢
t OBz
Bz0 oﬁo y
OBz

Bz0 © _mo
fe) OBz
Bz0 WMV:..OI

Bz0 o

BzO \WMI_E
WlVo OBz
820 [ o
WI_\L oez
6
£BUPh,Si0- O

OBz

[
\\\ S

LN A

IjJIJ.‘[?I—llﬂllJ“ T J|4J_ T T T T T

e

T T T : o

S y 7 6 S 4 3 2 1 ppm
— R R e
26.45 53.30 1.58  5.77 4.49 10.29 0.35 v
8.20 0.43 12.97 3.13  4.51 0.72

18.00

S17



08T

091

ovT

80 | poistudngy
290
LboJ® oz

olstudngd

0z8
O

o
Zg90

I

166.119
165.904
165.678
165.583
165.459
165.348
165.183
165.052
135.640
133,551
133.299
133.217
133.126
133.003
129.888
129.764

129.628

-

129.311

0zt

oot

R AR R AR B R | INENRNE N . vt I A Lo ey

08

ov

09
i_t'_.‘_j_l__l_lng_L.l_L 1 RN

|
JLLLL

S T I

0z

wdd

—"

129.138
129.059
—128.891
128.812
-128.561
128.417
128.347

128.194
127.659
105,981
105.808
105.161
101.131

94.967

e AN\
!!!!!!!!!!!!!!!!{Qs?iggs\

I®

Teubs JueaTos jo opTs 93780ddo €HD ¥ HD ‘oums ZHD ® D

(mdd 0°,s4 9 €1DQD 03 *3F@a) £10aD UT LdY ZHW $ZT

2~ 9-punodwos

"

—
82,010

\\\ 82.466

82.268

82.136

F___ 81.942
81.814

81.530

80.170

79.326

79.153

78.234

77.303

77.047

1 76.792
76.619

66.680
65.885
65.782
65.547

wy

63.413
26.774
19.287

3de :eduenbesg as1ng



compound-7-H
400 MHz 1D in CDC1l3 (ref. to CDCl3 @ 7.26 ppm)

OBz

m~0|_ o_

BzO 0
BzO O;NM_VQOI

L

A -

S e

Pulse Sequence:

82pul

f\y:ctkcfitri
T | 7 T T

T 7 T T f I T T
9 8 7

23.29

_AL’JL
0.55 1.04
5.75 0.98

e

0.38

7.

s e
0.42 0.48
1.050.56

S19



08T

SRR U SRR i

091

ovT

1

[024:]

290
o}
0

FTTURTIPITY

L

166.176
166.024
165.946

165.723
[ —165.637

165.394
165.233
133.695
133.650
133.567
133.493
133.423
133.221
133.081
133.027

0zt

00T

08

09

oy

0

wdd

L1l i

1oaL

———

///47129.949
Wmm

129.764
129.706
129.587
129.265
128.981
128.899
128.750
128,569
128.478
128.392
128.289
\44106.591
106.125
106,047
105.453
101.040

Inribpion

S20

it

54.938
\82.395
82.276

A 82.165
82.091
81.786
81.683
B81.580
B81.460
81.196
80.442
79.165
78.988
78.3686
77.715
77.632
77.550
-~-77.315

77.060

76.804

66.622

66.392

63.738

63.598

E€TOAD UT LAY ZHW SZT

(wdd 0°'LL ® €1IDAD ©3 °303)

2- L-punoduod

3de :eouendes osTNd



Pulse Sequence: s2pul
compound-8-H u P

500 MHz 1D in CDC13 (ref. to CDCl3 @ 7,26 ppm)

BzO
o7
BzO |mew_o
Bz0q o

S21

\u\\\\\ss\ ST

LASS YT =

_ T T T T J. T T T T _ T T T T T ﬁ T T T _ T LI
9 8 7 6 5 4 3 2 ppm
— _ e e Y Y =y
23.00 1.98 0.89 4.20 1.11 1.80 1.16

36.22 0.97 1.34 0.45 13.46 1.09



f

'r

166.469
166.156
165.917
165.723
165.624
165.529
165.406
133.654
133.51¢0
133.332
133.151
132.846
129.702
129.587
129.286
129.187
128.998
128.726
128.375
128.186
106.582
105.956
104.959
104.848
100.950

..

100.501
100.381

\—100.266
100.159

94.740
—-85.523
,—85.201

84.975

-
- @
1 2 o g
b O N 4 O
g o _ 0o 2o ]
1 °ToR by o
] o d o
o o]
P o
a — O
S ?
] o
B I
-
S —
[ = I
-
N
o
-
o —
[~ R
®
o..
o 1
o_
B
o_
N
o_
g ]
g
g

|

S22

\ 84.773
ZUNNN

TeuBSTE JUEeATOS 3Jo 9pTs ©93Tscddo £HD 2 HD ‘swes ZHD ¥ O

(Wdd 0°LL & €I0QD ©3 °*39I) £IDAD UT LAY ZHH SZT

O-g-punoduod

81.732
80.834
80.528
80.327
79.404
79.289
79.099
78.226
78.057
77.851
77.657
77.546
77.286
77.031
76.775
76.528
76.376
66.552
65.757
65.666
64.307
64.142

%

:eousnbeg 88TNd

3de



compound-10-H
400 MHz 1D in CDC13 (ref. to CDCl3 @ 7.26 ppm)

».m%em_o._ o982
o]

BzO (CH2)gN3
10

i 1

AN L\lkﬁ.\r\u\l

T T T _ T T T

;Lr X Fﬁ
T _ T T T

Pulse Seqguence: s2pul

J

8 7
N
2.08 4.302.20
2.06 2.238.59

T T T LI S T T T T T

6 5 4
i T B B
1.01 1.00 1.98 0.96
1.00 0.98 0.95 1.94

S23



08T

091

ovT

oL

eNe(@Ho)o 0%

01$%ydng-}

zGOO

0zt

00T

08

09

oy

0z

wdd

165.485

165.383

135.595
135.570
133.269
133.207
133.182

g

133.162
129.820

129.582
129.509
129.218
128.280
127.580

105.627

82.875
//ﬁﬁaz.249

77.461
444/f777.277

\\L‘76.961
76.642

67.316

63.654

51.347

29.443
29.181

29.030

S24

\\—28.739
\\L726.716
26.585

25.999
19.241

TeubIS JTUGATOS JO OpPTS8 93TS0AdO ¢HD ¥ HD ‘swes ZHD 2 O

(wdd ¢°LL ® £T0GD ©3 "3F8I) £IDAD UT LAY ZHW 00T

2-01-puncdwod

ade :eousnbes esInad



Pulse Sequence: s2pul
compound-11-H 9.- P
400 MHz 1D in CDCl3 (ref. to CDCl3 @ 7.26 ppm)

OBz
IOl_ O_
Bz0 O(CHz)sNg
1

\\ I I \.\.\.\.R. I\l\

N L b L b e e o
4.20 4.27 1.00 1.02 1.03 2.07 4.36
2.15 0.98 1.00 1.98 1.02 0.81 8.75

S25



ov 09 08 00T 0Z1 ovT 09T 08T

[ RIS SN RN RN S

0z

wdd

U EE TR U RS USSR RO

b

0ozg

ENB(CHOD)O

OH

Z90

b
L

it

ok

Y

i

£ sieaiond i Mk
i

—166.046

165.239

133.432
///_'129.312
129.734

/ 129.136

129.046
\\\__128.427
128.362

105.402

83.572
/ 81.679

77.808
/ 77.264

Lo,

L andlos bl

W[

Ny

i

e

S26

\ 76.948
76.630
67.312

62.352

51.310

29.382

//A729.132
28.976

—-—\\:25.694
\\—26.535
25.954

TeubIs JUSATOS 3O °pTs ejrsoddo gHD ¥ HD ‘owes ZHD % D

*Jex) g£TO0D UT 1AV ZHH 00T

{(wdd 0"LL & €TXAD ©3

J-TT-punodwod

3de :epuenbag @sTng



compound-12-H
500 MHz 1D in CDCl3 (ref. to CDCl3 @ 7.26 ppm}

OOmN

t-BuPh,SiO
,WL\( OH

BzO
12

s

s

st

Pulse Sequence:

s2pul

8§27

9 8 7
[ES Y
7.26 10.08

1.80 19.82

!

2.85

1.050.92



09 08 00T 0ZT ovyT 09T 08T
Lo L P S T T U YT AT Y T S T T T VU T O S G I

oy

(114

R I

wdd

1

L

Ly

1 |

Ll

b

L

166.046
165.796
165.596
135.905
135.643
135.618
135.528
133.467
133,393
133.340
133.164
132.067
131.757
130.178
130.055
129.973
129.924

o18%ydng-;

|

129.818
129.691
129.368
129.249
129.183
129.106
128.472
128.435
128.398
128.378
127.968
127.948
127.690
101.100
95.422
83.391
82.924

82.638
79.267
77.561
77.336
77.017
76.702
76.400
65.031
63.649
26.864

i -

a

26.774

19.292

S28

TeubTs JueaTOs JO OpTs ©3Ts0ddo g¢H) ¥ HD ‘owes ZHD 2 O

(wdd g°LL ® £TOQD ©3 "FSX) £10GD UT LAV ZHW 001

D-Z1-punodwod
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Pulse Sequence: s2pul
compound-15-H

600 MHz 1D in CDC1l3 (ref. to CDC1l3 @ 7.26 ppm)

E%Emwo._ 00m~
Bzo ©O OOmN
STo!

BzO
15

S29

K s [ | L

|
él— _ f B f((l

,4 T T T 4 T T T ﬁ T T T _ T T T _ T L T 4 T T T T _ T T 1 _ T T T T

_

9 8 7 6 5 4 3 2 1  ppm
L e okt W by e o o
2.11 4.216.26 2.00 1.061.04 1.04 3.25 9.55

6.14 2.3013.38 3.0B.05 1.00 1.08 2.99



08T

091

oyt

oct

00T

08

09

ov

114

wdd

&
(=
)
3
@
- O
e}
O
2 3
- o g
o
o]
O
@
N

lo1S

165.501
165.278
165.229

137.852
135.677
135.656
133.481
133,423
133.308
133.279
133.225

128.932
128.516
128.470
128.359
128.239
127.667
106.039
91.584

L
—\§133 .073
132.607
130.003
129.958
129.818
129.640
129.282
129.224

7

S30

83.257
82.194
82.074
77.575

77.331
\ 77.282
77.031
76.775
65.893

63.421

26.782

21.112
19.303

TeuBT8 JIUSATOS JO 8PTS ©3TS0AJ0 ¢HD ® HO ‘ewes ZHD ¥ D

(mad o° L. & €£IDAD ©3 °3FOI) ETDAD UT LAY ZHW SZTT

-6 -punoduod

:aousnbas o@s8Ind

3dw



compound-16-H
500 MHz 1D in CDCl3 (ref. to CDCl3 @ 7.26 ppm)

».m%_cm_.?_ o$B?
Bz0 On_ OOmN
BzO On_ OOmN
O(CH2)gN3

BzO

J A S \\L

T T
8 7 6 5 4 3 2 ppm
—_— e ——— e e e et e i ———
13.60 28.68 1.172.15 1.000.97 4.31 1.00 6.34 10 .24
4.59 4.33.01 0.98 1.25 2.04 1.00 2.15 8.65



08T

091

ort

0zt

00T

08

09

ov

0Z

wdd

Lov g1 1aa

1

9l

w
N
o
O

m

o
o
o

o= ¥

[@)

I

g

&

Z

K

5
c
R,
=
E
3
© (@]
o
O
(@]
o—~'g
O
O
[ve)
N

165.637
165.608

165.459
/155.431
,—165.183

165.126
135,640
133.369
133.341

-

133.217
133.122
/r_133.003
129.945
129.879
129.830

129.805
129.776

\\l

|
|

129.616
129.381
129.315
129.286
129.208
129.134
129.080
128.491
128.429
128.396
128.338
128.244
128.198
127.646
105.989
105.890
105,589

il

T

N

TeufTE JUSATOS Jo epls ©3180dd0 EHD ¥ HO ‘swes ZHD % D

(wdd 0°LL ® ETOQD ©3 °3OX) EIDAD UT LJVY ZHW SZT

2-9T -punoduod

83.195
82.144
81.864
81.798
81.538
77.369
77.336
77.278
77.022
76.767
67.335
66.062
65,873
63.425
51,430
~29.489

29,271
29.102
28.813
26.761
26.658
26.065
19.283

Al e

eoueanbeg &sTnd

3de



compound-17-H

500 MHz

1D in CDC13 (ref. to CDC13 & 7.26 ppm)

h
BzO o.W|ouoymN
820 ©1 moo_ Bz
O{(CHz)gN3

4 1

¥

H\.\‘\.\\..\

Pulse Sequence: s2pul

BzO
17
+ r
11 71
5& -
_ T T T T _ T T T _ T
9 8 7
[Rp——— [}
8.81 15.38

5 4
Uyl ) L LG L
4.143.16 1.00 1.91 0.96 1.99
0.94 0.96 2.10 4.04 0.92

S33



09T 08T

ovT

JI

il

o]

ENB(PHO)O

ZEOO

o O

e}

290

OH

ZEOO

165.150
165.093

166.053
_____VAAAAAAAAA___J//__165'67‘
—————————————=::::§i 165.418

133.493
133.419
133.390
133.262
—133.188

AJr—129.859

0zt

00T

08

09

ov

0¢

wudd

\\7‘129.309
129.776
129.352
129.183
129.130
129.084
128.998
128.499

128.413
128.2387
128.252
105,849
105.808
105.581
83.669

~ —82.008

\W

81.872

Y

e
v

e

$34

81.777
81.699
81.608
77.711
77.373
77.336
77.290
77.035
76.779
67.348
66.144
\—66.041
62.325
51.422
29.485
29.262
29.098
28.805
26.654
26.061

LA,

1

‘owres ZHD ® D

TeubTSs JUsATOs FO 8pTs ©3T80dd0 £HD ¥ HD

*381) €IdDAD UT L4V ZHW SZT

(wdd 0° 4L @ £1I0Q0 ©3

o- LT -punodwos

:eousnbog 98N

ade



compound-18-H

500 MHz 1D in CDC13 (ref. to CDCl3 @ 7.26 ppm)

».m%_;m_o._ o082
Bz0 On_ OOmN
BzO o._ oo_wN

[
I

Ol

B

BzO © O_

18 Bzo ©

Z

n_ OOWN
O(CHy)gN3

BzO

\\\\\\H

Pulse Sequence: s2pul

s/

Lt L
13.78 4.67

8.99

L W
9.4003 1.06
1.28.49

T

3.

T

4
byl L Ll )
2.29 6.60 1.00
42 4.36 1.02 2.09

ﬁ , Cf}f*

3

ML

- _ T T T T

i
2 1
e
5.54 10.19
9.50

S35



08T

09T

ovT

0zt

00T

08

09

ov

0Z

wdd

e

L

-135.636
133.365

133.295

133.213

133,130

133.065

133.003

///r_129.945

165.641
165.571
165.455
165.422
165.159
-165.109

Ll

1

a1l

eneCHo)o 978

8l

o 0z
ZSOO o 078

2g OO

o1s%ydng-}

o ozg
zg0° Lo 078
za0°

ZGOO

"

ryveey

!

l

PR

W

129.781

127.646
105.977
105.898

129.616
129.368
128.318
129.265
129.138
129.082
128.478
128.413
128.334
128.227
128.154

105.833

e

TeubTS JUSATOS FO SpPTS @3Tsoddo ¢HD ¥ HD ‘oures ZHD 3 D

“¥ex} €1DAD UT LAY ZHW SZTT

(wdd 0*LL ® £10AD ©3

2-8T-punodwod

ol

B3 187
82,119
81.864
81.794
81.567
81.510
77.336
77.286
77.233
77.031
76.775
67.344
66.025
65.831
63.421
51.426
29.489%

S36

29.271
29.102
28.813
26.761
26.658
26.069
19.279

pipr

ieouenbas esInd

3de



compound-20-H
500 MHz 1D in CDCl3 (ref.

to CDC13 @ 7.26 ppm)

Pulse Sequence:

s82pul
BzO OomN
BzO OPMP
20
% i s e ]
f L )
T T T T T T T T T T .._ T | T T | T T T T T I
9 8 7 6 5 4 3 ppm
b e I e b —
2.00 2.032.02 1.988 1.00.01 2.03
3.94 3.022.02 1.98 0.98 1.01

S37



09 08 00T 0Z1 ovT 091 08T

oy

wdd 0z

174

0oz9

dWNdO

2600 -078

166.189
165.785

0

165.414

155.331

150.057

133.625
133.085

129.891

129.941

129.793
129.739
129.138

AN

128.952

128.586
128.565
128.347
118.400

114.700
105.099%

/

82.259
81.876

77.809
77.344

S38

\::77.088
76.833

63.680

55.674

‘oures ZHD 2 O

*3ex) €IDAD UT LdV ZHW SZT

IwubTS JUSATOS 3O 9PT8 ©3TEOIIC EHD ¥ HO

(mdd p*rL & £TOQD ©3

O-0Z-punoduod

:eouenbes osTnd

3de



compound-21-H
400 MHz 1D in CD30D (ref. to CD30D @ 3.30 ppm)

I\

Pulse Sequence:

HOq oo_I
HO OPMP
21
e
] I
LA
_ T T T _ T T T T _ T T T
8 7 6

B -
2.02 1.00

bl
1.01 1.08.07
0.96 0.99 2.97

ppm

S39



compound-21-C
100 MHz APT in CD30OD (ref. to CD30D @ 49.0 ppm)
C & CH2 same, CH & CH3 opposite side of solvent signal

Pulse Sequence:

apt

L v o 0 M 0 ® - S I I

N o o - - BN © v o o~ g

N~ o =™ v L) L) w0 o o ® VW

e o o w @ w oo w M EEEE

n o n ] o ® o ~ LA AR

- o - ] ﬁ /L
Py Wy ﬁ;ﬁ WAoo by Wyt e e ol

HO OOI
Iom OPMP
21

|_|4.d.]J|“II_Iﬂij|]j|q__ﬁ_n_ﬁ%____*_da_*,_,_a_ﬂ____mﬁ_gg_g_,k_A_*__,_,k_,_A,_,g_,__—_g____
180 160 140 120 100 80 60 40 20 ppm

S40



compound-22-H
500 MHz 1D in CDCl3 (ref. to CDC13 @ 7.26 ppm)

Pulse Sequence: s2pul

0 ~OH
tBu_ /[ °
Si Y opmp
ted ©
22
|-
JA " %
I T T T _ T T T T I T I T T T LI I i
8 7 6 5 4
A s i S
2,08 .00 1.02 1.05
2.11 1.03 2.09 3.13

T

T

L

.99

1 pPpm

S41



08T

09T

[ 4

ozt

00T

08

08

ov

(114

wdd

1

1

154.994

50.762

37.754

128,334

128.079

127.757

\

g

—

S42

—_%\

117.753
114.617

105.775

99.936

87.023
80.805
79.927
78.168
77.278
77.022
76.767
74.509
74.146
72.048
68.641
67.517
55.695

27.577
27.408
27,194
27.124
22.657
22.583
20.131

TeubT8 JUGATOE 3O opTs ©3750ddo £HD ¥ HD ‘SWes zHD % D

(wdd 0- 4L ® €T2AD ©3 °"3FOx) €IDAD UT IdV ZHW §2t

O-zZ-punoduod

ade :eouenbes esTng



compound-24-H
500 MHz 1D in CDCl3 (ref. to CDC13 @ 7.26 ppm)

Pulse Sequence:

s2pul

HO OOWN
Ho OPMP
24
v
. A
I.ﬁ T T T T T I T T T T T T T T T T T T T

9 8 7 6 4 2 ppm

o L s o = L by

1.9% 2.06 2.04 .01 1.06.01

1.02 2.03 .00 .04 1.09
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08T

09T

0%t

0zt

00T

08

09

ov

0¢

wdd

174

dwdo  OH
290~ ~OH

166.893

155.270

150.152

133.757

129.859
128.895

Wiy

\47128.586

118.334
114.675

104.877

86.944

84.233

77.311
77.055
76.800

il o

e

S44

76.338

61.575

55.666

TeubTs UBATOS O BpTIs o3150ddo £HD 3 HD ‘Swes ZHD ¥ D

(wdd 0°LL ® ETDAD ©3 °39a) €£TDAD UT LAY ZHW STT

0-pZ-puUnodmos

3de :sousnbeg esTNg



compound-25-H
500 MHz 1D in CDCl3 (ref. to CDCl3 @ 7.26 ppm)

£BuPh;SI0-) Nt
BzO [e) OOWN
m OPMP

k,\\k.\H

s

Pulse Sequence:

82pul

Bz0 ¢
w.w:_.usmm.OﬁN
25
yy A
_ T T T 7 T T T T _ T
9 8 7
e e e i B o
2.26 9.22 2.04
9.04 32.24 1.90

il L
1.001.20
5.46 1.09
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09T 08T
Illll

IR B S S B

0%T

L |

14

165.476
165.418
165.171
155.051
150.395
135.660
135.623
135.562
133.320
133.291
133.246
133.188
133.143

01s%udng-

o1studng-;

280
LO
dndo O 078
2g0°0 -0 078
0
780

133.118
\—133.056

130.007

0z

RN AN ST RN EN B YT S

00T

08

174 ov 09
I D SR ARSI

wdd

129.933
129.875
129.781
129.640
129.463
129,307
129.274
129.204
129.146
128.433
128.343
128.301
127.654
118.503
114.551
~-106.228
105.651
105,367
84.097
83.471
82.873
82.787
82.09%
81.950
80.784
77.282
77.208
77.178
77.027
76.771
65.926
63.544

=

63.343
55.629
26.765
26.741
19.287
19.213

e
i

S46
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compound-26-H

Pulse Sequence:

500 MHz 1D in CDC13 (ref. to CDC13 @ 7.26 ppm)

82pul

BzO o)
£
HO OBz
26
/ \ VA s M \ Vs \\ S
g _ N N
_ T 1 — T T ﬁ T T T _ T T T T 7 T T T T — 17T T — T T T 4 T _
9 8 7 6 5 4 3 2 ppm
S N P N R g -
8.77 14.75 2.00 1.00 4.43 1.058.22 4.49 2,60
2,27 3.09 1.92 3.10 1.00 1.11 2.23 2,80

S47



08T

09T

0?T

ozt

00T

08

09

ov

wdd

OH

0zd

92
H
o O

290
dWdO 0
g0
280

166.246
166.012
165.525
165.130
164,957
155.129
150.230

133.621
133.571
133,505
129.921
129.859
129.838
129.818
129.698

129.162

W\I

129.072
129,035
128.885
128.581

128.557

128.507
128.371
118.375
114.605

105.363
105.313
105.132

/

84.732
84.151

82.812

82.082

81.411

|
|

S48

TeubTs JUSAIOS JO SPTS ©3TS0AdO €HD ¥ HD ‘OWRS ZHD % D

(mdd 9°£L ® €TOQD ©3 °3Fox) £10AD UT I3V ZHW SZT

J-9Z-punoduod

81.188
80.191
78.246
77.628
77.274
77.018
76.763
64.929

s

62.737
55.666

3de :sdusnbeg esTng



compound-27-H
600 MHz 1D in CDC13 (ref. to CDCl3 @ 7.26 ppm)

Bz

#BuPh,Si0q ;0
t_ OBz
Bz0 © mo_“
0 OBz

BzO WMA_E
Ly
BzO o1

o)
£BuPh,Si0-  Of

Pulse Sequence: s2pul

0Bz
27
S \\ e oS Ik
_
i
'y —. r (S .FL J i
1 | JI.n‘ﬁl L i 7 T ¥ T _ T
9 8 7 6 5 4
{ { ,|1 Il_ { ,JLl-L { r.i,._L Yy pJ_LlnLJi.
27.49 57.48 2.00 13.77 3.18 4.23 5.47

s.o08 2.02 2.25 5.41 5.42 5.923.11

2 1 ppm

S49



165.562
-—165.451
165.142
165.052

%

155.059
150.374

135.644
133.349
133.308
133.221
133.110
132.993
129.949
129.904
129.826

129.735

= < 129.632
\\\_-129.331

129.265

129.134

129.080

129.039

128.421

128.347

128.194

127.663

\\__118.437
114.568
106.162
106.018
105.960
105.878
105.474

\\ 105.338

®
pa w S
w — g N4
e - ) @
7 O
IS
@ g
] e} @ O (Dc
i o o ©
4 CDS) EP N
- o] o) (e}
N o o}
B N o
a 9 T° o g
o 8__ o
] N ? e °To
] o ]
_ o8 o~ g
] X g °15
. 2
A 53 N
. — Z
o o
(=3
X}
o
— ¥
i 3
3
- ]
———
-
o —
=
o
® -
A
i
o
©
L
o_
.
o
§; i
E:

82.832

\ 83.199
83.009
82.610

A

\
?:F\\_‘82.507
" \\¥792.124
\Qt\;_81.489
81.452
\L—ao.sst

77.344
77.307
—77.224

‘ewres ZHD ¥ O

teults JusaAros 3O 9prs e3Ts8oddo €HD I3 HOD

“393) €1DAD UT LAV ZHW STT

(wdd 0*LL ® ETDAD ©

- LZ-punoduosd

sedousnbesg 8sing

ade



compound~28-H
500 MHz 1D in CDCl3 (ref. to CDC1l3 @ 7.26 ppm)

BzO OBz

o
820 fe) OOWN
OPMP

Bz0 o

mNOx_NM,E

OBz
28

/

lu\ﬁ

e

Pulse Sequence:

s2pul

\ soro
J ; —
T T T T T T T T T T F F T T T T
T I , I I
9 8 7 4 3 ppm
Lt —_— Y ol Lo e S
2.04 15.61 2.0 1.004.25 2,02 1.04 3.09
12.21 7.27 2.03 1.10 6.38 1.04
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08T
e ra |

091

ovT

82

0zg

290

O ozg

dNdO

o 028

790

0zg

Zg80

08 00T 02T
I\Llll

09

ov

wdd ¢z

p el

1

166.148
166.007

165.641
165.587
165.534
165.179

155.105
150.251

133.526

S52

///__133.501
133.464
133.349
132,994
129.974
129.904

129.871
129.781
129.760
129.727
129.694
129.583
1259.051
128.911
128.503
128.355

--128.264
\:115.425
114.572

106.104
105.730
105.239

NN\

82,

Teubts JUSATOS 3O opTs 23T1s0ddo €HO % HD ‘owes ZHD % O

(wdd ¢°Lz 9 €TXID 03 *3Fox) €IDAD UT I4Y ZHW SZT

D=8z -punodwoo

81.
81.
81.
80.
.727
.270
.014
.758
.712
.685
.633

905
707
604
821

ade :e9puanbasg esInd



Pulse Sequence: s2pul
compound-30-H qu

500 MHz 1D in CDC13 (ref. to CDC13 @ 7.26 ppm)

fo) Olev
?m:,m.\
i
~ STol
tBu  ©
30

S53

I\n n\i |\I I\1|\|.\1 I\\.\\I 4 4 »

8 7 6 5 4 3 2 1 ppm
e s o e -
1.93 1.91 1.02 2.04 3.01 9.06



compound-30-C Pulse Sequence: apt
125 MHz APT in CDCl1l3 (ref. to CDCl1l3 @ 77.0 ppm)
C & CH2 same, CH & CH3 opposite side of solvent signal
- o ® @ M Y o~ orfwo o dd N AN e NN
~ 0 m 9 o o ® < o o N~ o A m v o oo~
- ® SRR R neqe e 2 ®m@ @S
0 - © N O o o d a0V M NN A
o o~ M MmN N @ o~ N~~~ © NN NN NN NN
~ - "o oH o _/ \ f
fo) OOFm<
Tmc\ﬁ 2
/m.
7'~ STol
t-Bu
30
B L L L L I A L B o B O BB

220 200 180 160 140 120 100 80 60 40 20 ppm

S54



compound-31-H
600 MHz 1D in CDC13 (ref. to CDCl3 @ 7.26 ppm)

r - 7 r sr Jrr

.

Pulse Sequence: s2pul

./ \\ 1 g\

T ’ I T T T - TR T T T T T T T

9 8 7 6 5
IL ___,_ - _IJI_ ,.Jl,_Jl_ _J|:|_Lr.l_

2.00 2.07 2.02 1.03  1.01
1.04 2.05 1.00 2.011.00

T T 4\\4‘1 TTTT T T _ T 1
4 3 2 1 ppm
1.01 2.06 4.04 6.23 29.11
3.12 5.19 2.15 5.92 9.36
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09 08 00T 0ZT ovT 091 08T 00¢ (1344
[ irdiaals

(134

AT

JEE R Y

v ialia

1

J O S T R

i

1Ly

L

dWdO

z90

YOVRIPRIIrY

"

a0 -0

206,248

~—206.083

171.875
171.648

165.480

)

154.998
/{::150.494
133.390
129.884
-129.4389
128,503
118.482
114.477
106.273

106.043

105.239
///;;—83.047
/, -ez.886

/// 82.601

~81.757
//5;—81.459
80.484

--79.927
77.270
77.014
76.759
73.705
73.483

0Z

wudd

S56

67.422
/ /4::67.364

// -—66.079
- I//,ss5.6a1
38.035

37.891
29.749

29.685
--27.944
27.824
27.392

27.379
///1:27.062
/ // 26.967

22.637
—522.604
—“—*__________ji:-zo.oes
~20.000

‘oures ZHD ¥ D

€£1000 UT IdY ZHW SCT

TeuSTs JUSATOS 30 OpTs 23180ddO £HD ¥ HO

*3ea)

(wdd 9°LL ® £12AD ©3

-1 €-punoduos

:eousnbeg S8TNd

ade



compound-32-H
600 MHz 1D in CDC13 (ref. to CDC13 € 7.26 ppm)

Pulse Sequence: s2pul

ﬁ

1.02 1.03 4.10

{ {
, LY
1 ¥ T _ T T T ¥ 7 T T T
2 1 ppm
Y Y Y
0.99 99554
1.00 9.9034
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orv 09 08 00T 0ZT ovT 09T 08T
A SR R RTINS NN A A I SRR B

[ BRI B S S |

0¢

TR O B I

wdd

L

I A

P4

i
™ @
B,
5 ,—o
g /
° le

dWdO

165.686

155.156

150.133

133.6539

129.834

129.032

128.545

118.466

114.567

,—108.304

108.210

\—105.093

83.653
82.577
82.217

81.493

81.399

-

S58

81.354

77.324
77.005
76.686
73.982
73.782
67.461

67.404
66.512
55.626

27.437
27.416
27.097

\4—27.011

Y 22,642
22.601

\\**20.077

20.012

TeubTs JUSATOS 3O OpIs #3Tsoddo ¢HD ¥ HD ‘ewes ZHD % O

(wdd 0°LL & €TOAD O3 “FOI) £TDAD UT LAY ZHW 007

D-Z€-punodwod

ade :sousnbes esTud



compound-34-H
600 MHz 1D in CDCl3 (ref. to CDCl3 @ 7.26 ppm)

Pulse Seguence:

82pul

T T T I T T T T I T T T T T T T T I T T T T A T T
8 7 ) 5 4
o e e el
2.11 4.2¥.45 2.02 0.96 0.981.012.05 2.061.04 8.62 0.99

1.02.59 2.11 0.94 1.14 1.042.00 1.045.36.45 6.24

S59



08T

091

07T

0zt

00T

08

09

oy

165.389
155.039
150.251
138.021
137.729
133.485
129.842
129.171
128.503
128.355
128,283
128.128
127.906
127.716
127.547
118.186
114.568
107.258
106.554
105.074
4 99.664
E 99.499
86.446
85.894
3 83.33%
82.441
81.600

80.582

3 80.500

80.158

"vfgggg_;j 79.816

] 78.102
= =

—77.274
77.018
76.763
74.344
74.179
73.965
71.818
71.686
68.790
68.724
67.554
67.475
66.441
55.621
27.824
27.565
27.416

g

Dl

[1}4

wdd

L

27.202
27.112
27.033
26.959
22.596
20.119
20.016

oy

S60
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compound-35-H
500 MHz 1D in CDC1l3 (ref. to CDC1l3 @ 7.26 ppm)

Pulse Seguence: s2pul

t-Bu
\ o]
s
t-Bu / o
|
%7 fo
0 o}
o}
tBu, |
Si
~ o) OBz
tes © Wo_y
w.m,__m_\o o OPMP
i
/
+-Bu /Q
o- 9%
HO
o}
tBu / FOV_
Si
~
tBi  © f
35
F 0 IJ g I/ AN V. /
| -
— - LL(V—I\‘ JU _gE L
L e L,.( \
_ T T T T T T H T 1 T ; - Jﬁ‘\_ T T T _ T o T 7 T T T 1 4 T T |_
9 8 7 6 5 4 3 2 1 ppm
_JL TJIH rﬂ_ I_L F_, ,., — —I.l., .4: B __IA_JﬂL f_L ,J_ _.\1_\\_
1.83 1.95 1.98 0.98 2.04 8.25 5.24 1.07 75.21

0.90 1.95 1.00 2.00 1.01 12.65 1.16 1.04
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08T

091

ovl

0zt

00T

08

09

ov

0z

wdd

Lt

1

diNdO

165.933
155.129

150.173
133.703
129.9241
129.010
128.573
118.128
114.621
107.336
106.962
104.860
—100.538
99.850
87.563

S62

© —67.463
\—65.819
—55.650

27.606

27.524
27.342
27.318
27.198
27.161
27.116
—26.992
22.69%
22.682

/

—22.649

20.152
//¥720.111

\\Lizo.osz
19.996

TeubT8 JUIBATOS 3O epIf o3T80dd0 EHD ¥ HD 'OwWes ZHD 3 O

(wdd 0-LL @ £IDQD ©3 °38x) €IDAD UT LAV ZHW §Z1

O- 5 ¢ -punoduod

iaouanbag esnd

ade



Pulse Sequence: s2pul

compound-36-H
500 MHz 1D in CDCl3 (ref. to CDC13 @ 7.26 ppm)

BzO
36
\\\ / /7S s o0 s \\\\\\\\
J,II J}J‘._|_|._|I_‘|<|J|JT [1|_||<|J\[<‘|<| J|.—4|_\[1|—|A||g“|l |q|_|J_‘I“ T T
9 8 7 6 5 4 3 ppm
F}{ . 1}{ .__ _.1_ .JL { JL _n_L _Iq:l,._ :_ :qul_l_\_>4,L|_ N ,J-;, _!_L _4|_
4.66 4.17 32.12 2.08 2.052.08 3.10 1.00 2,082.14 2.06 4.18

14.75 2.27 2.14 2.04 1.00 1.02 2.06 1.012.12 7.45 1.01
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08T

] o]

166.003
165.925
165.843
165.731
/r—165.520
165.398
155.039

029

9€
ozg
O
0zg
oz8
0zg
o 0zd

2-9¢ -punoduod

09T

13 A

dWdO

-~-133,439
[——133.369

—133.299
133.221
133.106
132.830
129.900

-129.859

129.818

290

0zZT

001

08

09

oy

wdd

129.781
129.739

\\\ ~129.669
129.620

\\L_lZS.ZSS
129.125
\\\ 129.022

128.767
128.450
128.380

128,184
118.346

114.551
--106.323
105.183

104.992

-100.303
\\\ 100.225

S64
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compound-37-H

500 MHz 1D in CDC1l3 (ref. to CDC1l3 @ 7.26 ppm)

z\;

t-BuPh,Si O oo_wn
t _ OBz
B0 © Ao 5
fo) OBz

Ly o=

OBz
”M.WIEO On_va Bz0 0 (o]
t-BuPh,siod ©

3
O(CHa)gN3
&mN 820
37

s S S

DN

Pulse Sequence: s2pul

vl

WAL

w0
©

T T T ] T T T T T T T T ] T T T

6 5 4 3
R e S
9.67 13.76 14.75 0.91
25.22 1.96 9.35 2.02 2.00

2 1
7.33 18.41
9.44

S65



03T 08T

oFT

Lo et

Py v daaaa by

0187Ugng-+

280

L0,
w7
ot Lo
C o

it

O'18%udngr

o 08
230

165.641
165.538
165.431
165.233
165.130
165.006
164.817
135.623
133.287
133.135
132.974
129.879
129.809
129.731
129.607

S

129.323
129.245

0zt

00T

08

09

ov

L

L

1

129.138
128.478
128.318
128.202
127.638
106.05%
105.931
105.837
105.594
105.198
83.166
82.643
82.515
82.111
81,979
81.798
81.695

N

IeuSTIs 3JUeATOs JO OpPTS ©3180dd0 €HD ¥ HD ‘owes ZHD ¥ D

(wdd 0°LL ® €IOQD ©3 ‘FOX) €IDAD UT LAV ZHW SZTT

2- L€ -punodwod

81.576
81.407
77.290
77.200
77.121
77.035
76.952
76.779
67.344
66.041
65.844
€5.638
65.522
€3.400
51.426
29.489

(114

wdd

29.271
29.098
28.813
26.757
26.658
26.069
19.270

pil

S66
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compound-38-H
400 MHz 1D in CDC13 (ref.

to CDC13 @ 7.26 ppm)

Pulse Sequence: s2pul

gy =

BzO O o OBz

o] |

WIE 08z = °

ol ~oT 3526 OCHeNs

] S

S67



09T 08T

[ T N

oyt

'
N I W M

Lot

165.970
165.645
165.567
165.484
165.282
165.130
165.010
164.800
133.460

133.324
133.118
133.011
129.879
129.785
129.710
129.368

129.138

00T 02T

Lol o b o b

08

(¢4 09
Ll

0¢

wdd

L1

TR T TV U N W I

eNeEHo)o Q%8¢

z80

\\-_129.051
128.977
128.417
128.215
—105.923
-105.767
105.598
[ 105.375
83.702
82.725
82.601
82.523
82.235
82.070
81.942
81.872
81.798

.

S68

T.658

\\\ 81.576
—81.365

B0.574

77.661

77.315

77.212

77.060

76.804

67.344

66.041

€65.955

65.848

65.555

65.465

62.263
44____'4_*4_*4'_\k'51.426
29.493

29.267

29.098

28.809

26,658

26.069

‘pures ZHD % O

[euBbTs JUSATOS FO OPTS e3Tsoddo €HO 2 HO

jox) €TDAD UT 1V ZHH STT

(wdd 0°LL ® €TDAD ©O3F °

-8 ¢ -punoduod

:opusnbes esTnd

adwe



compound-39-H
400 MHz 1D in CDC13 (ref. to CDCl3 @ 7.26 ppm)

\

Bz0 o 0O+ o982
oLmM_v« 0 08

&y oo
o8z 820 0Bz
8z0 “o xKIEo ommN B0 © o)
o pl707 WNO O(CHz)gN3

Pulse Sequence: s2pul

T

75.62
116.23

S69



08T

09T

ovT

166.038
165.845
165.559
165.436
165.084

164.99%4
164.908
164.760

—129.255

0cT

00T

08

09

ov

0¢

wdd

bty bt by v b o Lo by v v b e v g g

6t

O
e}
o
me
S
o
o~ 8
v E
g
A
g
4
E

S70

129.136
129.025
128.898
128.821
128.313
128.214
128.087
105.897
105.811
105.733
105.635
105.488

82.777

82.523

/ 82.007
81.692

\ : : :81.565

133.191
133,047
132.904
132.793
129,832
129.713
129.619
129.484

‘ewres ZHD ¥ D

Teubts JUPATOS JO Op1s @3Tsoddo £HD ¥ HO

“3ex) ¢IdDAD UT LAY ZHH 00T

(wdd 0°LL & £1DQO ©3

2-6 € -punoduwod

81.471
81.323
80.975
77.744

77.588
77.273
77.088
76.953
76.863
76.638
67.238
65.928
65.702

65.350
63.634
63.478
51.318
29.386
29.169
29.001
28.706
26.556
35.966

:pouenbes 28Ind

3de



Pulse Seqguence: s2pul
compound-40-H
500 MHz 1D in D20 (ref. to 0.1 % ext. acetome @ 2.225 ppm)

OH
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compound-41-H
600 MHz 1D in CDC1l3 (ref. to CDC1l3 @ 7.26 ppm)
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compound-42-H

500 MHz 1D in D20 (ref. to 0.1 % ext. acetone @ 2.225 ppm)
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Pulse Sequence: s2pul
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