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1. General Methods

All reagents and solvents were purchased from Sigma-Aldrich, Malingkrodt, Acros, Alfa, Tedia,
or Fluka. All preparations for nonradioactive compounds were routinely conducted in dried glassware
under a positive pressure of nitrogen at room temperature unless otherwise noted. CH,Cl,, toluene,
CHsCN, and pyridine were dried over CaH, and MeOH was dried over Mg and distilled prior to
reaction. DMF and NEt; were distilled under reduced pressure. Reagents and solvents were of reagent
grade. Dimethyl amino pyridine (DMAP) was purified through recrystallization from the combination
of EtOAc and n-hexane before use. The eluents for chromatography: EtOAc, acetone, and n-hexane
were reagent grade and distilled prior to use; MeOH and CHCI; were reagent grade and used without
further purification. NMR spectroscopy including *H-NMR (500 MHz) and **C-NMR (125MHz,
DEPT-135) was meadured on Varian Unitylnova 500 MHz. D-solvents employed for NMR including
CD30D, CDCls, CsDs, and DMSO-d° were purchased from Cambridge Isotope Laboratories, Inc.
Low-resolution mass spectrometry (LRMS) was performed on a ESI-MS spectrometry employing
VARIAN 901-MS Liquid Chromatography Tandem Mass Q-Tof Spectrometer was performed at the
department of chemistry of National Tsing-Hua University (NTHU). High-resolution mass
spectrometry (HRMS) was performed using a varian HPLC (prostar series ESI/APCI) coupled mass
dector of varian 901-MS (FT-ICR Mass) and triple quadrpole. Elemental analysis was performed using
Foss Heraeus elemental analysis; CHN-O-RAPID. Thin layer chromatography (TLC) was performed
with MERCK TLC Silica gel 60 F,s4 precoated plates. The starting materials and products were
visualized with UV light (254 nm). Further confirmation was carried out by using staining with 5% p-
anisaldehyde, ninhydrin or ceric ammonium molybdate under heating. Flash chromatography was
performed using Geduran Si 60 silica gel (230-400 mesh). Melting points were measured with MEL-

TEMP and were uncorrected. Flowcytometry was carried out by using BD calibur.

2. Synthesis of the compounds



(2S,3S,4R)-2-azido-3,4-bis(benzyloxy)heptadecan-1-ol (4): A solution of NaNs (6 g, 90 mmol, 15
eq) in water (15 mL) and CH,Cl, (15 mL) was stirred vigorously at 0 °C. An ice-cold solution of Tf,O
(5 mL, 30 mmol, 5 eq) in CH,Cl, (5 mL) was added to NaNj3 (aq) within 1 min. The solution was
vigorously stirred for 2 hr and the water phase turned pale yellow. The organic layer was collected and
the aqueous phase was further washed with CH,Cl, (7 mLx2). The organic layer combined was
washed with saturated Na,COs (15 mL). To a solution of compound 3 (2.8 g, 6.2 mmol) in MeOH (40
mL) was added a solution of K,COs3 (2 eq, 0.012 mol, 1.7 g) and CuSO45H,0 (15 mg, 0.06 mmol,
0.01eq) in H,O (40 mL), sequentially. The solution of TfN3described above was added and the color
turned to blue-green. The stirring at rt was lasted for 16 h. TLC (MeOH/CHCI; = 1/19) indicated the
consumption of starting material 3 (R = 0.29) and the formation of the product 4 (R = 0.79). The
mixture was extracted with EtOAc (40 mLx3). The organic layer collected was dried with Na,SO, and
concentrated under reduced pressure. The residue was purified by flash chromatography using silica
gel (140 g) with eluents of EtOAc/n-hexane = 1:19 to provide pleasant-odor colorless oil in 83% yield
(2.43 g). *H-NMR (500 MHz, CsDs): 5 0.91 (t, J = 7.0 Hz, 3H, Hajiphatic), 1.20-1.40 (M, 21H, Hariphatic),
1.44-1.56 (M, 2H, Hajipratic), 1.64 (bs, 1H, How), 1.70-1.80 (M, 1H, Hajiphatic), 3.48 (q, J = 5.0 Hz, 1H,

H,), 3.60-3.76 (m, 4H, Hy, Ha, Ha), 4.37 (d, Jgen = 12.0 Hz, 1H, Hay), 4.46 (t, Jge



m =12.0 Hz, 1H, Hagx), 4.48 (t, Jgem =12.0 Hz, 1H, Hgy), 4.56 (d, Jgem = 11.5Hz, 1H, Hgy), 6.98-7.32 (m,
10H, Han) ; ®*C-NMR (125 MHz, C¢Ds): 6 14.33 (CH3); CH,: 23.08, 25.89, 29.37, 29.52, 29.80, 30.16,
30.37, 32.31; 62.67 (CH2, C3), 63.80 (CH, Cy), 72.43 (CH2, CH,Ph), 73.76 (CH,, CH,Ph), 79.58 (CH,
C4), 80.03 (CH, Cs), 127.90 (CH, Ph), 128.03 (CH, Ph), 128.12 (CH, Ph), 128.25 (CH, Ph), 128.32 (CH,
Ph), 128.63 (CH, Ph), 128.65 (CH, Ph), 138.52 (C, Ph), 138.79 (C, Ph); LRMS (m/z) for C3;H47N3O3: M
(calcd.) = 509.4 (m/z), ESI+Q-TOF: M = 509.3 (m/z), [M-N,-Ph]" = 404.3 (100%), 405.4 (28%), 406.4
(4%); [M+H]" = 510.3 (41%), 511.4 (10%); [M+Na]" = 532.3 (56%), 533.3 (18%), equivalent to the
calculated isotopic ratio; analysis (calcd., found for C3;H47N3O3): C (73.05, 72.74), H (9.29, 9.09), N

(8.24, 8.21).

(2R,3S,45)-4-azido-3-(benzyloxy)-2-tridecyltetrahydrofuran (6): Compound 4 (7 mg, 0.013 mmol)
was coevaporated with toluene for three times, followed by dissolving in CH,Cl, (1 mL). Upon the
cooling down to -50 °C, pyridine (5pL, 0.06 mmol, 5eq) and Tf,0 (4uL, 0.03 mmol, 2eq) were added

sequentially. The reaction was lasted for 30 min. TLC (EtOAc : n-hexane =1 : 9) indicated the

consumption of the starting material 4 (R = 0.21) and the formation of the product 6 (R;= 0.55). CH,Cl,
(10 mL) was added and the mixture was extracted by saturated aqueous NH4CI (5 mL) and H,O (5
mLx2). The organic layer collected was dried with Na,SO, and concentrated under reduced pressure.
The residue was purified with flash chromatography using eluents of EtOAc/n-hexane 1:19 and silica gel
(4 g) to provide product 6 in 60% yield (3 mg). For analytical purpose, a small amount sample (20 mg)
was obtained via another route as described for the preparation of compound 8. In rare cases, we were
able to isolate the triflate 5. The fragment peaks appeared in ESI-MS spectrum such as 479.3 amu (27%),
493.4 amu (2.4%) and 595.6 amu (2.4%) indicated that the instability of triflate could lead to a number
of intermediates. Satisfactory *H-NMR spectra were, however, not available due to the complex patterns.
'H-NMR (500 MHz, C4Ds): 8 0.91 (t, J = 7.0 Hz, 3H, Haiphatic), 1.23-1.36 (M, 21H, Haripatic), 1.38-1.49
(M, 3H, Haiiphatic), 3.17 (ddd, Ja3 = 6.0, Jysa = 5.5, Jusp = 5.5 Hz, 1H, Ha), 3.31 (dd, 1H, Js5 = 6.5, Ja4 =
6.0 Hz, 1H, Hs), 3.60 (dd, J1a1p = 10.0, J1a2 = 5.5 Hz, 1H, H1,), 3.68 (dd, Jip1a = 10.0, Iy = 3.5 Hz, 1H,

Hia), 3.96 (ddd, Jos = 6.5, Jo.1a = 5.5, Jo.1o = 3.5 Hz, 1H, Hy), 4.21 (d, 1H, Jgem = 11.5 Hz, OCHHPh),
4



4.48 (d, 1H, Jgem = 11.5 Hz, OCHHPh), 7.08-7.11 (m, 1H, Ph), 7.17-7.19 (m, 2H, Ph), 7.29-7.31 (m, 2H,
Ph); *C-NMR (125 MHz, CsDs):  14.33 (CHs3); CH,: 23.08, 26.17, 29.79, 30.01, 30.10, 30.13, 32.30,
34.05; 60.69 (CH, Cy), 69.79 (CHy, C;), 72.81 (CH,, CH,Ph), 81.13 (CH, C,), 84.03 (CH, Cs), 128.04
(CH, Ph), 128.11 (CH, Ph), 128.29 (CH, Ph), 128.65 (CH, Ph), 138.08 (C, Ph); LRMS (m/z) for
C24H30N30,: M (caled.) = 401.3 (m/z); ESI+Q-TOF: M = 401.3 (m/z), M*-Na-Ph+H = M, [2M'+H]" =

595.59; [M-OTf-+H]" = 493.4; [M-OTf--N-+H]" = 479.3.

(2S,3S,4R)-2-azido-3,4-bis(benzyloxy)heptadecyl-4-methyl benzenesulfonate (7): Before carrying out
the tosylation, TsCI was purified by partition between toluene and 10% NaOH (aq). Compound 4 (2.42 g,
4.75 mmol) was azeotropically distilled with toluene for three times, followed by dissolving in CH,Cl;
(75 mL) under N, at 0 °C. Pyridine (75mL) and p-TsCI (1.81 g, 9.5 mmol) were added, sequentially, and
the mixture was stirred for 10 min, followed by stirring at rt for 16 h. TLC (EtOAc/n-hexane = 1:9)
indicated the consumption of the starting material 4 (Rs=0.19) and the formation of the product 7 (R =
0.40). Following the addition of H,O (100 mL), the aqueous phase was extracted with CH,Cl, (40
mLx3). The organic layer collected was dried with Na,SO, and concentrated under reduced pressure.

The residue was purified using flash chromatography with eluents of EtOAc : n-hexane =1 : 19 and

silica gel (100 g) to provide colorless oil 7 in 93% yield (2.94 g). *H-NMR (500 MHz, C¢Dg¢): & 0.91 (t, J
= 7.0 Hz, 3H, Haiiphatic), 1.19-1.38 (m, 22H), 1.38-1.46 (m, 1H), 1.61-1.68 (m, 1H), 1.79 (s, 3H), 3.48 (dd,
Js4 = 5.0, J32 = 5.0 Hz, 1H, Hs), 3.53 (ddd, 1H, Jssa = 7.0, Jasp = 6.5, Ju3 = 5.0 Hz, 1H, Ha), 3.80 (ddd,
Jo1a=17.5, 323 =5.0, Jp1o = 2.5 Hz, 1H, Hy), 4.28 (dd, J1a 1 = 10.5, J1ar = 7.5 Hz, 1H, H1a), 4.31 (d, 1H,
Jgem = 12.0 Hz, OCHHPh), 4.35 (d, 1H, Jgem = 12.0 Hz, OCHHPh), 4.39 (s, 2H, 2xOCHHPh), 4.46 (dd,
Jib1a = 10.5, J1p2 = 2.5 Hz, 1H, Hip), 6.63-6.64 (m, 2H, Ph), 7.06-7.13 (m, 4H, Ph), 7.16-7.21 (m, 4H,
Ph), 7.26-7.27 (m, 2H, Ph), 7.74-7.57 (m, 2h, Ph); *C-NMR (125 MHz, C¢Ds): 5 14.33 (CH3); 21.11
(CHg3); CH2: 23.07, 25.39, 29.79, 30.01, 30.09, 30.14, 30.27, 32.29; 61.60 (CH, C,), 69.92 (CH,, C,),
72.26 (CH,, CH,Ph), 73.52 (CH,, CH,Ph), 78.75 (CH, C,), 79.67 (CH, C3), 127.87 (CH, Ph), 128.04

(CH, Ph), 128.23 (CH, Ph), 128.29 (CH, Ph), 128.62 (CH, Ph), 129.86 (CH, Ph), 133.80 (C, tosyl),



138.08 (C, Ph), 138.64 (C, Ph), 144.44 (C, tosyl); LRMS for C3sHs3N305S: M (calcd.) = 663.4 (m/z),

MW = 663.9, ESI+Q-TOF: M = 663.3 (m/z), [M+Na]" = 686.3.

((2S,3S,4R)-1,2-diazidoheptadecane-3,4-diyl)bis(oxy)bis(methylene) dibenzene (8): An aqueous
solution of LiN3(10.55 g, 43.1 mmol, 20%wt in water) was azeotropically distilled with DMF (2 mL)
under reduced pressure for two times. The residue was dissolved in DMF (75 mL) and transferred to a
two-necked bottom flask containing a solution of starting material 7 (2.86 g, 4.31 mmol) in DMF (75

mL) under N, at rt. The mixture was then stirred at 80 °C for 2h. TLC (EtOAc : n-hexane =1 : 9)

indicated the consumption of the starting material 7 (Rs = 0.42) and the formation of the product 8 (R;=
0.55). The mixture was transferred to a funnel for partition between H,O (75 mL) and EtOAc (75 mL).
The organic layer separated was dried with Na,SO, and filtered through celite pad. The filtrate was
concentrated under reduced pressure. The residue obtained was purified with flash chromatography
using eluents of EtOAc/n-hexane 1:39 and silica gel (110 g) to provide colorless oil 8 in 80% vyield (1.81
g) and compound 6 in 9% yield (155 mg). "H-NMR (500 MHz, CsDs): & 0.91 (t, J = 6.5 Hz, 3H, Hajiphatic),
1.22-1.38 (M, 21H, Haiphatic), 1.38-1.52 (M, 2H, Hatiphatic), 1.66-1.78 (M, 1H, Hatiphatic), 3.17 (d, J = 5.0 Hz,
2H, Ha, Ha), 3.46-3.56 (M, 3H, Hy, H,), 4.35 (d, Jgem = 11.5 Hz, 1H, OCHHPh), 4.38 (d, Jgem = 11.5 Hz,
1H, OCHHPh), 4.41 (d, Jgem = 11.5 Hz, 1H, OCHHPh), 4.51 (d, Jgem = 11.5 Hz, 1H, OCHHPh), 7.07-
7.12 (m, 2H, Ph), 7.16-7.20 (m, 4H, Ph), 7.21-7.25 (m, 2H, Ph), 7.26-7.27 (m, 2H, Ph); *C-NMR (125
MHz, C¢Dg): 6 14.33 (CHg3), CH,: 23.08, 25.66, 29.79, 30.03, 30.09, 30.15, 30.28, 32.30; 52.22 (CHy,
C1), 62.69 (CH, Cy), 72.20 (CH,, OCH,Ph), 73.75 (CH,, OCH,Ph), 79.05 (CH, C4), 79.82 (CH, Cs),
127.97 (CH, Ph), 128.07 (CH, Ph), 128.13 (CH, Ph), 128.22 (CH, Ph), 128.29 (CH, Ph), 128.63 (CH,
Ph), 128.65 (CH, Ph), 138.30 (C, Ph), 138.66 (C, Ph); LRMS for Ca;HsNsO2: M (calcd.) = 534.3 (m/2),
MW = 534.7, ESI+Q-TOF: M = 534.3 (m/z), [M+Na]"* = 557.3 (100%), 558.3 (42%), 559.3 (4%),
equivalent to the calculated isotopic ratio; analysis (calcd., found for C31H4sNsO5): C (69.63, 69.40), H

(8.67, 8.53), N (15.72, 15.83).

(2S,3S,4R)-1-amino-2-azidoheptadecane-3,4-diol (9):



Starting material 8 (38 mg, 0.071 mmol) after coevaporation with toluene for three times was dissolved
in CH,Cl, (1 mL) under N,. The mixture was cooled down to -78 °C. BCls/CH,Cl, (1M, 35uL, 0.35
mmol, 5 eq) was added within 2 min. The mixture was stirred at -78 °C for 2 h followed by slow

warming to rt within 20 min and the stirring was lasted for further 10 hr. TLC (EtOAc : n-hexane =1 :

9) indicated the consumption of the starting material 8 (R¢= 0.75) and the formation of the product 9 (Rs
= 0.07). Upon the addition of MeOH (0.1 mL), the mixture became an opaque light brown solution. It
was then concentrated under reduced pressure to provide a yellow oily residue. The purification of the
residue using flash chromatography with eluents of MeOH/CHCI; 1:9 and silica gel (1 g) afforded
product 9 in 60% yield (13 mg). *H-NMR (500 MHz, CDs0D): & 0.89 (t, J = 7.0 Hz, 3H, Haiphatic), 1.24-
1.43 (m, 22H, Haiiphatic), 1.50-1.62 (m, 1H, Haighatic), 1.68-1.78 (m, 1H, Haiiphatic), 3.11 (dd, J1a1p = 13.0 Hz,
J1a2=8.0 Hz, 1H, Hi,), 3.17 (dd, J1p1a= 13.0, Jip2= 3.5 Hz, 1H, Hyp), 3.49 (td, J212= 8.0, Jo3= 8.0, J2.1p
= 3.5 Hz, 1H, H,), 3.67 (dd, J32= 8.0, Js4= 3.0 Hz, 1H, H3), 3.92 (ddd, J = 8.5, J = 4.0, J45 = 3.0 Hz, 1H,
Ha); BC-NMR (125 MHz, CD30D): & 14.43 (CHg3), CH,: 23.73, 26.61, 30.47, 30.79, 33.07, 34.89; 40.18
(CH,, C1), 61.88 (CH, C,), 72.92 (CH, Cy), 76.17 (CH, C3); LRMS for C17HssN4O,, M (calcd.) = 328.3
(m/z), ESI+Q-TOF: M = 328.4 (m/z), [M+H]" = 329.4 (100%), 330.4 (22%), equivalent to the calculated
isotopic ratio (100% : 18.9%).

(2S,3S,4R)-1,2-diaminoheptadecane-3,4-diol (1):

Starting material 8 (812 mg, 1.5 mmol) was distilled azeotropically with toluene for three times followed
by dissolving in CH,Cl, (20 mL) under N». The mixture was cooled down to -78 °C. BCl; (15 mL, 15
mmol, 1M in CHCly, 10 eq) was added within 3 min. The mixture was stirred at -78 °C for 2 h, followed

by warming to rt within 20 min and the stirring was lasted for further 10 hr. TLC (MeOH : CHCl; =2 :

8) indicated the consumption of the starting material 8 (R; = 0.88) and the formation of the product 1 (Rs
= 0.05). Upon the addition of MeOH (5 mL), the pale yellow solution became a milky white mixture. It
was then concentrated under reduced pressure to provide a pale yellow solid. After recrystallization from
hot CHClIs, the amorphous precipitate was washed with cold n-hexane and dried under reduced pressure

to provide the yellow solid 1 in quantitative yield (445 mg). The chemical shifts of protons from C; to C4
7



in "H-NMR were slightly upfield. Interestingly, the two ammonium protons were no longer observable
between 8 and 9 ppm, indicating the presence of neutral amine rather than the ammonium ion. The
protons of the ammonium complex with HCI could be observed in *H-NMR. By contrast, no peaks could
be found in ESI-MS. HCI is easier evaporated during electrospraying step and thereby only the neutral
amino form emerged as the base peak, 303.4 (m/z). In contrast, a substantial amount of the ammonium
hydroxide form would be preserved during ESI thereby appearing as the base peak. The patterns of peak
clustering around 389.3 (m/z) implied the presence of chloro-containing molecular ion. mp: 96-100 °C,
'H-NMR (500 MHz, CD30D): & 0.88 (t, J = 7.0 Hz, 3H, Hajiphatic), 1.20-1.47 (M, 22H, Hajipharic), 1.49-
1.62 (M, 1H, Hajiphatic), 1.64-1.77 (M, 1H, Hajiphatic), 3.30 (dd, J1a1p = 14.5, J1a2 = 4.0 Hz,1H, Hya), 3.49
(dd, Jip1a= 14.5, J1po= 5.0 Hz, 1H, Hyy), 3.66 (ddd, Jssa= 8.0, Jasp = 8.0, Ju3 = 3.0 Hz, 1H, H,), 3.77
(dd, Js2= 7.0, Js4= 3.0 Hz, 1H, H3), 3.83 (ddd, Jo5= 7.0, Jo.15= 5.0, J2.1a = 4.0 Hz,1H, H,), 8.26 (bs, 1H,
NH), 8.47 (bs, 1H, NH); *C-NMR (125 MHz, CD30D):8 14.44 (CH3), CH,: 23.69, 26.57, 30.44, 30.73,
30.76, 33.03, 34.76; 39.15 (CH,, Cy), 51.87 (CH, C,), 73.76 (CH, C4), 74.01 (CH, C3); LRMS for
C17HasN20,: M = 302.3 (calcd.); ESI+Q-TOF: M = 302.4 (m/z), [M+H]" = 303.4 (100%), 304.4 (20%),
equivalent to the calculated isotopic ratio; [M+Na]* = 325.3, [2M+H]" = 605.6. A sample was further
purified with anionic ion exchange resin (OH"). Following the gentle stirring of the mixture in MeOH for
2 min, it was filtered by paper. The filtrate collected was concentrated to provide white solid for
subsequent analysis with *H-NMR and ESI-MS. *H-NMR (500 MHz, CDs0D): & 0.89 (t, J = 7.0 Hz, 3H,
Haliphatic), 1.20-1.41 (m, 24H, Hajiphatic), 1.45-1.65 (M, 1H, Haliphatic), 1.70-1.76 (M, 1H, Haiiphatic), 2.69 (bs,
1H), 2.89 (bs, 2H), 3.30 (bs, 1H), 3.45-3.52 m, 1H), 3.77 (dd, J3>= 7.0, Js.4 = 3.0 Hz, 1H, Hs); LRMS for
C17HasN20,: ESI+Q-TOF: M = 302.4 (m/z), [M+H]" = 303.4 (25%), 304.4 (5%), [M+H,0+Na]* = 343.4
(100%), 344.4 (29%), 345.4 (4), roughly equivalent to the calculated isotopic ratio (100:18.4:1.6);

[M+2H,0+K]" = 377.4.
2-Azido-3,4-di-O-benzyl-1-O-(6-azido-2,3,4-tri-O-benzyl-a-D-galactopyranosyl)-D-ribo-
heptadecan-1-ol (14a): To a solution of donor 10 (954 mg, 1.64 mmol) and acceptor 4 (601 mg, 1.12

mmol) in CH,Cl, (10 mL) under N, was added 4A Molecular sieve (1.8 g). The stirring at rt was lasted
8



for 30 min, followed by cooling down to 0 °C. To the mixture was added N-iodosuccinimide (1.56 g, 7.0
mmol) and TfOH (13 mg, 0.09 mmol), prepared by dissolving TfOH (0.5 mL) in CH2Cl, (10 mL). The

stirring was lasted for 30 min. TLC (EtOAc : n-hexane =1 : 9) indicated the consumption of the

acceptor 4 (R¢=0.22) and the formation of the product 14a (Rf = 0.50) and product 143 (R; = 0.34).
When adding CH,Cl; (20 mL) and saturated aqueous Na,S,03 (20 mL) for partition, the solution turned
from dark violet to white. The organic layer was further extracted with saturated aqueous NaHCO3 (20
mL). After drying the organic layer with Na,SQOy, the solution was filtered through celite pad and
concentrated under reduced pressure. The residue obtained was purified by flash chromatography with
eluents of EtOAc/n-hexane = 1:19 to provide compound 14a in 51% yield (583 mg) and compound 148
in 44% yield (501 mg), both in their oily appearance. *H-NMR (500 MHz, C¢D¢): & 0.91 (t, 3H, CHs),
1.22-1.36 (m, 20H, CHj), 1.32-1.48 (m, 1H, CHH), 1.50-1.58 (m, 1H, CHH), 1.58-166 (m, 1H, CHH),
1.84-1.91 (m, 1H, CHH), 2.74 (dd, Jsaeb = 12.5, Jgas = 4.0 Hz, 1H, H-6'), 3.45 (s, 1H, H-4), 3.47 (dd,
Jebea = 12.5, Jepns = 8.0 Hz, 1H, H-6'0), 3.72-3.78 (M, 3H, Hua, Ha, Ha), 3.82 (dd, J5.65 = 8.0, J5:6a = 4.0
Hz, 1H, Hs), 3.87 (t, J = 4.3 Hz, 1H, Hs), 4.04 (dd, J 5 = 10.5, Jo-1 = 3.5 Hz, 1H, H,), 4.16 (dd, J3 » =
10.5, Jg 4 = 4.0 Hz, 1H, Hz), 4.20 (dd, Jip1a = 13.0, J1p2 = 6.0 Hz,1H, Hup), 4.42-4.48 (m, 3H, CH,Ph),
4.57-4.64 (m, 4H, CH,Ph), 4.71 (d, J = 11.5 Hz, 1H, CH,Ph), 4.78 (d, J = 11.5 Hz, 1H, CH.Ph), 4.88 (d,
Jy = 3.5 Hz, 1H, Hy), 4.98 (d, J = 11.5, 1H, CH2Ph), 7.00-7.05 (m, 1H, Hgy), 7.08-7.12 (m, 6H, Hay),
7.16-7.21 (m, 8H, Hgy), 7.28-7.30 (M, 4H, Hgy), 7.31-7.33 (M, 2H, Ha,), 7.34-7.37 (M, 4H, Hgy); *C-
NMR (125 MHz, CgDs): 6 14.33 (CH3), CH,: 23.08, 26.01, 29.79, 30.15, 30.22, 30.35, 32.30, 51.84;
62.43 (CH), 68.69 (CH,), 70.91 (CH), 72.26 (CH,Ph), 73.36 (CH,Ph), 73.62 (CH,Ph), 74.01 (CH.Ph),
75.04 (CH.Ph), 76.22 (CH), 77.08 (CH), 78.88 (CH), 79.09 (CH), 79.98 (CH), 98.75 (CH),127.66 (CH,
Ph), 127.80 (CH, Ph), 128.00 (CH, Ph), 128.19 (CH, Ph), 128.29 (CH, Ph), 128.44 (CH, Ph), 128.49
(CH, Ph), 128.57 (CH, Ph), 128.62 (CH, Ph), 138.85 (C, Ph), 138.99 (C, Ph), 139.15 (C, Ph), 139.19 (C,
Ph), 139.30 (C, Ph) ; LRMS for CsgH7:NgO7: M (calcd.) = 966.6 (m/z), ESI+Q-TOF: M = 966.6 (m/z),
[M-H - +H]" = 966.6, M' = M-H™+NH,", [2M' + H] * = 1967.0; analysis (calcd., found for CsgH74sNgO-):

C (72.02, 72.11), H (7.71, 7.42), N (8.69, 8.66).



2-Azido-3,4-di-O-benzyl-1-0-(6-azido-2,3,4-tri-O-benzyl-£-D-galactopyranosyl)-D-ribo-
heptadecan-1-ol (14pB): 'H-NMR (500 MHz, C¢Ds): & 0.91 (t, 3H, CH3), 1.19-1.35 (m, 20H, CH,), 1.36-
1.46 (m, 1H, CHH), 1.48-1.56 (m, 1H, CHH), 1.58-164 (m, 1H, CHH), 1.83-1.90 (m, 1H, CHH), 2.70
(dd, Jgagn = 12.5, Jgas = 4.0 Hz, 1H, He.), 2.94 (dd, Js2 = 7.5, Jss = 4.0 Hz, 1H, H3), 3.22 (dd, J3»= 9.5
Hz, Ja.4 = 3.0 Hz, 1H, H3), 3.28 (dd, J45 = 3.0, Jy5 = 2.5 Hz, 1H, Hx), 3.38 (dd, Jepea = 12.5, Jens =
7.5 Hz, 1H, Hey), 3.73 (ddd, J23 = 7.5, J2.1a = 3.0, J2.1p = 2.5 Hz, 1H, H>), 3.80 (ddd, Js 6= 7.5, J5' 62 =
4.0, Js.4 = 2.5 Hz, 1H, Hs), 3.82-3.86 (M, 1H, Hy), 3.94 (dd, J1a1p = 10.5, Jia » = 2.5 Hz, 1H, Hy,), 4.06
(dd, J2 3 =9.5, J21 = 7.5 Hz, 1H, Hy), 4.26 (d, J1 2 = 7.5 Hz, 1H, Hy), 4.39 (dd, Jip 14 = 10.5, J1p2 = 6.5
Hz, 1H, Hay), 4.42 (dd, J = 12.0 Hz, 1H, CH.Ph), 4.44 (dd, J = 12.0 Hz, 1H, CH,Ph), 4.53 (dd, J = 12.0
Hz, 1H, CH.Ph), 4.55 (dd, J = 11.5 Hz, 1H, CH,Ph), 4.64-4.70 (m, 3H), 4.76 (d, J = 11.0 Hz, 1H,
CH,Ph), 4.94 (d, J = 11.5 Hz, 1H, CH,Ph), 5.09 (d, J = 11.5 Hz, 1H, CH,Ph), 7.07-7.13 (m, 7H, Ha),
7.16-7.21 (M, 8H, Hgy), 7.25-7.26 (M, 2H, Hgy), 7.32-7.34 (M, 4H, Hg,), 7.36-7.37 (M, 2H, Hgy), 7.45-
7.46 (m, 2H, Hagy); B3C-NMR (125 MHz, CgDg):0 14.33 (CHgs), CH2: 23.08, 25.95, 29.79, 30.11, 30.15,
30.22, 30.30, 32.30, 51.40; 62.64 (CH), 69.15 (CH,), 72.12 (CH,Ph), 73.42 (CH,Ph), 73.86
(CH,Ph),74.20 (CH), 74.75 (CH), 74.89 (CH,Ph), 75.29 (CH.Ph), 78.93 (CH), 79.82 (CH), 82.01 (CH),
104.08 (CH), 127.61 (CH, Ph), 127.70 (CH, Ph), 127.81 (CH, Ph), 127.92 (CH, Ph), 128.00 (CH, Ph),
128.19 (CH, Ph), 128.29 (CH, Ph), 128.38 (CH, Ph), 128.45 (CH, Ph), 128.57 (CH, Ph), 128.65 (CH,
Ph), 138.82 (C, Ph), 139.07 (C, Ph), 139.13 (C, Ph), 139.59 (C, Ph).
2-azido-3,4-di-O-benzoyl-1-O-(6-azido-2,3,4-tri-O-benzyl-a-D-galactopyranosyl)-D-ribo-octadecan-
1-ol (15a,B): A mixture of donor 10 (50 mg, 0.86 mmol) and acceptor 12 (79 mg, 0.14 mmol, 1.5 equiv)
was azeotropically distilled with toluene (10 mL) for three times. CH,Cl, (1.5 mL) and powdered 4 A
MS (150 mg) were added, sequentially, under N,. After stirring for 30 min, the mixture was moved to ice
bath. Following the addition of NIS (126 mg, 0.56 mmol, 6.2 equiv), the flask was stirred at -78 “Cfor 5
min. TfOH (0.56 uL, 0.006 mmol, 0.1 equiv) was added, while the mixture turned dark red. The stirring

was warmed to - 20°C during 10 min. After 1 h, TLC (EtOAc: n-hexane = 1:9) indicated the formation
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of the products 15a,8 (Rs = 0.66) and the consumption of the acceptor 12 (R¢ = 0.26) and the donor 10
(Rf = 0.66). The mixture were filtered through celite pad and the filtrate obtained was concentrated under
reduced pressure. The residue was dissolved in EtOAc and treated with Na;S»03(q) (3 mL), followed by
extraction with NaHCOg3(,q) (5 mL). The organic phase was collected and dried with Na,SO., followed by
filtration with celite pad. The filtrate was concentrated under reduced pressure and the resultant residue
was purified by flash chromatography using eluents of EtOAc: n-hexane =1:39 to provide the colorless
product mixtures 15 in 65% yield (60 mg) and o/ ratio of 2:1. Each of the two anomers could be
collected in its pure form from the fractions. Data of 15a.: *H-NMR (500 MHz, CDCls): & 0.86 (t, J =7.0
Hz, 3H, Hatiphatic), 1.19-1.40 (M, 24H, Haliphatic), 1.83-1.85 (M, 2H, Haiphatic), 2.91(dd, Jsasv= 12.5 Hz, Jea's
= 5.0 Hz, 1H, H-6a)), 3.43 (dd, Jeyex = 12.5, Jews = 8.5 Hz, 1H, H-6b"), 3.68 (dd, J1a1p = 10.5, J1az = 7.5
Hz, 1H, H-1a), 3.73 (bs, 1H, H-4), 3.82 (dd, Js.65 = 8.5, Js62 = 5.0 Hz, 1H, H-5'), 3.90 (dd, J5 > = 10.0,
Js.4= 3.0 Hz, 1H, H-3)), 3.98 (dd, J23 = 10.0, Jz1 = 4.0 Hz, 1H, H-2)), 4.00 (dd, Jo.1a= 7.5, J16 = 3.0 Hz,
1H, H-2), 4.03 (dd, Jip1a = 10.5, Jip2 = 3.0 Hz, 1H, H-1b), 4.55 (d, 1H, J = 11.5Hz, CH,Ph), 4.62 (d,
1H, J = 12.5Hz, CH,Ph), 4.67-4.70 (d, J = 11.5Hz, 2H, CH,Ph), 4.80 (d, 1H, J;» = 4.0Hz, Hy), 4.83 (d,
1H, J = 11.5Hz, CH,Ph), 4.95 (d, 1H, J = 11.5 Hz, CH,Ph), 5.50-5.53 (m, 2H, H-3+H-4), 7.14-7.44 (m,
19H, ArH), 7.52-7.86 (m, 2H, ArH), 7.96-8.01 (m, 4H, ArH) ; *C-NMR (125MHz, CDCls): & 14.11
(CHa), CH3: 22.68, 25.31, 29.35, 29.38, 29.41, 29.50, 29.58, 29.64, 29.67, 29.69, 29.87, 31.92, 51.40;
61.36 (CH), 68.54 (CH,) , 70.32 (CH), 72.86 (CH), 72.90 (CH), 73.12 (CH,, CH,Ph), 73.65 (CH.,
CH,Ph), 74.58 (CH,, CH,Ph), 75.20 (CH), 76.21 (CH), 78.42 (CH), 98.80 (CH); arom. CH: 127.55,
127.59, 127.83, 127.89, 128.27, 128.38, 128.43, 128.47, 128.56, 129.73, 129.87, 133.16, 133.48; arom.
quaternary C: 129.32, 129.79, 138.10, 138.51, 138.70; 165.15 (CO), 165.73 (CO). Data of 15f: 'H-NMR
(500 MHz, CDCls): & 0.86 (t, 3H, J = 7.0HZ, Hajiphatic), 1.16-1.43 (M, 22H, Hajipharic), 1.57 (bs, 2H,

Ha|iphatic), 1.78'1.86 (m, 2H, Ha|iphatic), 2.82 (dd, \]6a"6b' = 12.0 HZ, \]Ga"S' = 4.5 HZ, 1H, HGa'), 3.39 (dd, Jﬁb"ﬁa'
= 12.0, Jos = 7.5 Hz, 1H, H-60"), 3.43 (dd, Js 65 = 7.5, Js 62 = 4.5 Hz, 1H, H-5), 3.47 (dd, Jg» = 9.5, Jy 4

= 2.5 Hz, 1H, H-3'), 3.65 (d, J = 1.0 Hz, 1H, H-4'), 3.83 (dd, J»5 = 9.5, Jo.1 = 8.0 Hz, 1H, H-2"), 3.90 (dd,
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Jiatp =105, J1ap = 1.5 Hz, 1H, H-1a), 3.96 (bs, 1H, H-2), 4.14 (dd, Jip1a = 10.5, Jip» = 8.5 Hz, 1H, H-
1b), 4.36 (d, J1» = 8.0 Hz, 1H, Hy), 4.58 (d, J = 11.5 Hz, 1H, CH,Ph), 4.70 (d, J = 11.5 Hz, 1H, CH.Ph),
473 (d, J = 10.5 Hz, 1H, CH,Ph), 4.77 (d, J = 10.5 Hz, 1H, CH,Ph), 4.89 (d, 1H, J = 11.0 Hz, H,), 4.96
(d, 1H, J = 11.5 Hz, CH,Ph), 5.48-5.54(m, 2H, H-3+H-4), 7.20-7.36 (m, 14H, ArH), 7.36-7.43 (m, 5H,
ArH), 7.51-7.58 (m, 2H, ArH), 7.96-8.00 (m, 4H, ArH); *C-NMR (125MHz, CDCl;): & 14.07 (CHs),
CH,: 22.67, 25.28, 29.34, 29.39, 29.49, 29.57, 29.62, 30.10, 31.90, 51.0; 61.42 (CH), 68.50 (CH,), 72.81
(CH), 72.97 (CH), 73.42 (CH,, CH.Ph), 73.53 (CH), 74.20 (CH), 74.34 (CH,, CH,Ph), 75.30 (CH,,
CH,Ph), 79.23 (CH), 81.89 (CH), 103.43( CH), arom. CH: 127.47, 127.58, 127.71, 127.84, 127.98,
128.22, 128.33, 128.43, 128.46, 129.74, 129.92, 133.12, 133.34; arom. quaternary C:129.39, 129.78,
138.05, 138.22,138.63; 165.05 (CO), 165.71 (CO); LRMS for CsgH72NsOg: M (calcd.) = 1008.5 (m/z),
ESI+Q-TOF: M = 1008.6 (m/z) , [M+Na]*=1031.6 (3.67%), 1032.6 (2.54%), approximately equivalent
to the calculated isotopic ratio (100% : 65%). Coupling of 11 and 12 afforded only the undesired
silylated product. *H-NMR (300 MHz, CDCls): & 0.10 (s, 9H, CHs), 0.90 (t, 3H, CHsaiiphaticy), 1.15-1.50
(M, 24H, Haiiphatic), 1.80-2.00 (M, 2H, Haiiphatic), 3.75-4.00 (M, 3H), 5.46-5.56 (M, 2H, Ha, Ha), 7.40-7.50
(m, 4H, ArH), 7.53-7.63 (m, 2H, ArH), 7.98-8.00 (m, 4H, ArH).

Attempt to synthesize compound (16) by coupling (10) and (13)

Anal. CgsH124N40g, M (calcd.) = 1304.9 (m/z); ESI+Q-TOF: M = 1304.8 (m/z), [M+Na]* = 1327.8
(8.7%), 1328.6 (7.8%), 1329.5 (3.6%), approximately equivalent to the calculated isotopic ratio (100% :
91.5%: 43.0%).

2-Amino-1-0-(6-amino-g-D-galactopyranosyl)-D-ribo-heptadecan-1,3,4-ol (178): To a solution of -
anomer 148 (40 mg, 0.41 mmol) in CHCI; (0.5 mL) was added MeOH (2 mL). AcOH (20 pL) and
Pd(OH); (81 mg) were added to the stirred mixture, sequentially. It was then sealed with septa and
parafilm. The glassware was evacuated with syringe, followed by charging with hydrogen gas provided
by a balloon. Repeating the procedure twice, a mixed solution of MeOH/CHCI; (1 mL, 4/1) was added to
compensate for the solvent reduced by evaporation. The mixture was then stirred under an atmosphere of

a balloon filling with hydrogen for 23 h. TLC (NH3/MeOH/CHCI; = 1/5/5) indicated the consumption of
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the starting material 14 (R¢ = 0.95) and the formation of the product 178 (Rs = 0.14). The mixture was
then filtered through celite pad, followed by washing with CHCI; and MeOH, sequentially. The filtrates
were combined and concentrated under reduced pressure to provide an off-white solid which was
followed by washing with CHClI; to remove some colored impurities. The wet solid was filtered and
collected. The residue was dried under reduced pressure to afford a white solid in 86% yield (16 mg).
Recrystallization of a sample from water was unsuccessful. Instead, after concentration under reduced
pressure, the solid become pale yellow. *H NMR (500MHz, D;0): & 0.82 (bs, 3H, CHs), 1.23 (bs, 22H,
CHy), 1.47 (bs, 1H), 1.72 (bs, 1H), 3.28 (bs, 2H), 3.54 (bs, 2H), 3.69 (bs, 2H), 3.81 (bs, 1H), 3.93 (bs,
2H), 4.05 (bs, 1H), 4.13 (bs, 1H), 4.50 (bs, 1H); *C NMR (125 MHz, D,0): § 14.10 (CHs), CH,: 22.86,
25.51, 29.74, 30.21, 32.21, 34.02, 40.46; 53.45 (CH), 65.56 (CH,), 69.29 (CH), 70.65 (CH), 71.04 (CH),
71.97 (CH), 72.20 (CH), 72.39 (CH), 102.48 (CH); LRMS for C3HssN,O7: MW = 464.6, M (calcd.) =
464.4 (m/z), ESI+Q-TOF: M = 464.4 (m/z), [M+H]" = 465.4 (13.4%), 466.4 (4.2%), approximately
equivalent to the calculated isotopic ratio (100% : 25.1%).
2-amino-1-0-(6-amino-a-D-galactopyranosyl)-D-ribo-octadecan-3,4-diol (2): To a mixture of
starting material 15c and MeOH (8 mL) was added NaOMe (3 mg, 0.05 mmol, 0.5 eq). The stirring was
allowed for 1 h. TLC (EtOAc/n-hexane = 1:4) indicated the consumption of the starting material 15a. (Rs
= 0.90) and the formation of the product (R; = 0.58). After adding the cationic exchange resin (H+), the
pH was adjusted to neutral range. The mixture was filtered through celite pad. The filtrate was
concentrated and the residue obtained was further purified using column chromatography (MeOH/CHCl;
1:9) to afford white solid in 90% yield (57 mg). 2-azido-1-O-(6-azido-2,3,4-tri-O-benzyl-a-D-
galactopyranosyl)-D-ribo-octadecan-3,4-diol *H-NMR (500 MHz, CD;0D): § 0.88 (t, 3H, J = 7.0 Hz,
Haiiphatic), 1.26-1.36 (M, 24H, Haiiphatic), 1.60-1.80 (M, 2H, Hajiphatic), 3.14 (dd, 1H, Jsaep= 12.5 Hz, Jeas =
4.5 Hz, Hey), 3.48 (dd, Jeb 6a= 12.5 Hz, Jon 5= 8.5 Hz, 1H, Hgy), 3.52-3.57 (m, 1H), 3.59 (dd, J = 7.0, 4.5
Hz, 1H), 3.70-3.73 (m, 1H), 3.75 (dd, J = 10.5, 6.5 Hz, 1H), 3.94 (bs, 1H), 3.96 (dd, J = 10.0, 2.5 Hz,

1H), 4.00 (dd, J = 10.0, 3.5 Hz, 1H), 4.10 (dd, J = 10.0, 2.5 Hz, 1H), 4.55 (d, J = 11.5 Hz,1H, CH,Ph),
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4.73-4.77 (m, 4H, CH,Ph), 4.90 (d, J =11.0 Hz, 1H, CH.Ph), 4.94 (d, 1H, J;» = 3.5 Hz, H1), 7.26-7.38
(m, 15H, ArH); *C-NMR (125MHz, CDs0D): & 14.46 (CHs3), CH,: 23.74, 26.74, 30.48, 30.76, 30.79,
33.07, 34.14, 52.61; 63.68 (CH), 68.98 (CH,), 71.66 (CH), 73.01 (CH), 74.18 (CH,, CH,Ph), 74.28 (CH,
CH,Ph), 75.99 (CH,, CH,Ph), 76.46 (CH), 76.96 (CH), 77.30 (CH), 79.85(CH), 99.68( CH), arom. CH:
128.68, 128.79, 128.89, 129.17, 129.33, 129.36, 129.39, 129.42; arom. quaternary C: 139.70, 139.80,
139.96; LRMS for C4sHssNsO7: M (calcd.) = 800.5 (m/z), ESI+Q-TOF: M = 800.3 (m/z), [M+Na]" =
823.3. The similar procedure as described for compound 17 was employed. The benzoyl-group-
removed compound (57 mg, 0.07 mmol), a cosolvent of MeOH (8 mL) and CHClI; (2 mL), glacial AcOH
(30 uL) and Pd(OH); (114 mg) were employed. TLC (NH3/MeOH/CHCI3 = 0.2/1/1) indicated the
formation of the product (R¢ = 0.13) and the consumption of the starting material (R; = 0.95). After 30 h,
the mixture was filtered through celite pad and washed with MeOH to obtain the filtrate. After
concentration under reduced pressure, a white solid of product 2 was obtained in 90% yield (30 mg).
LRMS for Ca4HsoN207: M (caled.) = 478.4 (m/z), ESI+Q-TOF: M = 478.36 (m/z), [M+H]'= 479.3
(94.0%), 480.3 (28.9%), 481.3 (5.8%), approximately equivalent to the calculated isotopic ratio (100% :
26.8% : 4.9%).

N-((2S,3S,4R)-2-amino-3,4-dihydroxyheptadecyl)-4-butylbenzamide (18): Compound 1 (15 mg, 0.05
mmol), 4-butylbenzoic acid (1 eq) and HBTU (1.2 eq) were used, respectively. Purification used column
chromatography with eluents of MeOH/CHCI3 1:19—1:12 to afford the product mixtures, which were
observed to be pure in TLC. Further purification using HPLC as described above but with eluents of
MeOH/CHCI; 1:13 to collect the fraction under the area between 8.5 and 10.5 min. Product 18 was
obtained in 35 % vyield (8 mg). Reinjection of the concentrated fraction into HPLC showed two peaks in
chromatogram. It was suspected to be two conformers due to rotation. Miscellenuous small unidentified
peaks in *H-NMR were impurities, which were also observable in HPLC chromatogram. The impurities
were suspected to be the unremoved diisopropylethyl amine, which was confirmed from the spectrum of
ESI-MS: [M+H]" = 130.2 (28%), 131.2 (3%); *H-NMR (500 MHz, CsDs): & 0.90-0.96 (M, 6H, Hajiphatic),

1.25-1.50 (M, 22H, Haiiphatic), 1.62-1.80 (M, 4H, Haipnaiic), 2.02-2.12 (m, 2H), 2.44-2.47 (m, 2H), 3.99-
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4.24 (m, 5H), 7.13-7.15 (m, 2H, ArH), 8.04-8.06 (m, 2H, ArH), 8.29 (bs, 1H, amide); **C-

NMR( 125MHz, C¢Ds): & 8.13, 14.10, 14.37, 22.78, 23.14, 26.36, 29.92, 30.27, 30.38, 30.45, 30.49,
30.53, 32.39, 33.45, 35.83, 46.62, 54.92, 66.20, 72.60, 74.10, 127.47, 129.01, 130.67, 147.83, 170.38;
LRMS for CasHsoN20s: M (caled.) = 462.4 (m/z), ESI+Q-TOF: M = 462.4 (m/z), [M+H]" = 463.4
(100%), 464.4 (29%), 465.4 (5%), [M+Na]* = 485.3 (8%), 486.4 (2%), approximately equivalent to the
calculated isotopic ratio (100% : 31% : 5.3%).
4-butyl-N-(((2R,3R,4S,5R,6S)-6-(((2S,3S,4R)-2-(4-butylbenzamido)-3,4-dihydroxyoctadecyl)oxy)-
3,4,5-trihydroxytetrahydro-2H-pyran-2-yl)methyl)benzamide (19): To a mixture of 4-butylbenzoic
acid (23 mg, 0.13 mmol, 2.1 equiv), HBTU (57 mg, 0.15 mmol, 2.4 equiv) and DMF (6 mL) was added
diisopropyl ethyl amine (14 uL, 0.08 mmol, 1.3 equiv) under N,. After stirring for 10 min, TLC (EtOAc:
n-hexane =1:3) indicated the formation of the ester intermediate (R = 0.73) and consumption of the
starting 4-butyl benzoic acid (R¢=0.12). To this mixture was added the solution of compound 2 (30 mg,
0.06 mmol) in DMF (4 mL). After stirring for 30 h, TLC (NH3/MeOH/CHCI; =0.2/1/1) indicated the
formation of the product 19 (Rs = 0.89) and consumption of the starting compound 2 (R¢= 0.14). The
mixture was concentrated under reduced pressure. The residue obtained was purified using column
chromatography (EtOAc : n-hexane=1:4) to afford the white solid 19 in 60% yield (31 mg). The sample
was further purified using HPLC (0.9 cmx20 cm, Si-100) with eluents MeOH/CHCI; =1/29 at a flow
rate of 3 mL/min to afford white solid (5 mg). tg = 19.2 min; tg = 11.9 min (aromatic impurities). Anal.
CasH74N200, M (calcd.) = 798.5 (m/z), ESI+Q-TOF: M = 798.6 (m/z), [M+H]" = 799.6 (19.04%), 800.6
(10.99%), [M+Na]"= 821.6 (100%), 822.6 (50.09%), 823.6 (11.33%), equivalent to the calculated
isotopic ratio 100:50.8:12.7; HRMS (ESI) M (calcd.) = 798.53943 (m/z), M (found) = 798.53975
(m/z),"H-NMR (500 MHz, CD30D):  0.87-0.94 (M, 9H, Haiiphaiic), 1.21-1.40 (M, 28H, Haiphatic), 1.60-
1.70 (M, 5H, Haiiphatic), 2.61-2.67 (M, 4H), 3.44-3.48 (m, 1 H), 3.56-3.60 (m, 1 H), 3.67-3.82 (M, 6H),
3.93-4.00 (m, 2H), 4.40-4.44 (dd, 1H, J = 10.5, J = 5.0 Hz), 4.93-4.94 (d, 1H, J = 3.5 Hz, H;), 7.20-7.25
(m, 4 H, ArH), 7.67-7.71 (m, 4 H, ArH); *C-NMR (125 MHz, CD30D): § 14.18 (CH3), 14.36 (CHs),

23.29 (CHy), 23.32 (CHy), 23. 67 (CHy), 26.77 (CH>), 30.41(CH,), 30.71 (CH,), 30.75 (CH,), 33.03
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(CH,), 33.47 (CH,), 34.54 (CH5), 36.46 (CH5), 41. 69 (CH5), 52.60 (CH,), 67.96 (CH,), 70.18 (CH),
70.52 (CH), 71.29 (CH), 71.46 (CH), 73.04 (CH), 75.85 (CH3), 101.13 (CH), arom: 128.38, 128.46,

129.57, 132.93, 133.19, 148.34, 148.27; 169.93 (amide), 170.76 (amide).

3. Carboxylic acids used for amide preparation

Five amide products described in the maintext were generated from acid components: a) 4-Butyl-benzoic
acid, b) 2-Hydroxy-5-nitro-benzoic acid, ¢)3-Bis-(4-methyl-benzoyloxy)-succinic acid, d) (3-Chloro-4-

hydroxy-phenyl)-acetic acid , €) (3-Fluoro-4-hydroxy-phenyl)-acetic acid.
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4. Preparation of cell lines and the MTT assay

Cell Culture

Adherent normal human fibroblast and U87 cells were maintained at 37°C in a humidified CO,-
controlled atmosphere in Minimum Essential Medium (MEM) (Sigma-Aldrich) supplemented with 10%
heat-inactivated fetal bovine serum (FBS) (Biological Industries). In addition, adherent A549 and C26
cells were maintained at 37 °C in a humidified CO,-controlled atmosphere in RPMI 1640 (Sigma-
Aldrich) supplemented with 10% heat-inactivated fetal bovine serum (FBS) (Biological Industries).
MTT Assay of amide-bond formation products

1. Plating cell

Briefly, 3000 cells per well were plated in 96-well microtiter plates with 100 uL MEM/10%FBS and
incubated at 37 °C in a humidified CO,-controlled atmosphere for 1 day.

2. Construction of amide bonding libraries and their cytotoxicity screening

We used 44 carboxylic acids to construct amide bonding libraries. Every carboxylic acid (1 eq, dissolved
in 25 uL. DMSO) was activated by HBTU (1.1 eq, 4.1 mg, dissolved in 23 uL. DMSO) and DIEA (1.2 eq,
0.012 mmol, 2 uL). The amide bonding reaction was carried out by coupling a portion of crude active
ester (10 uL, 0.2 M, dissolved in DMSO) with amine (10 uL, 0.2 M, dissolved in DMSQO). After
completion of amide bond formation, a portion of the crude product (0.1 M, dissolved in 4 uL DMSO)
was diluted by de-ionized sterilized water (396 uL) and filtrated with 0.2 um filter. The filtrate (1 mM
crude product in 10 uL water containing 1 % (v/v) DMSQ) was diluted with 100 uL culture medium in
the previous cell-plated microtiter plates so that the concentration of DMSO was less than 0.1% (v/v),
and the crude product was less than 100 uM. These microtiter plates was further incubated at 37 °C in a
humidified CO,-controlled atmosphere for 2 days. 3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium
bromide (0.5 mg dissolved in 1 mL PBS buffer) was added to previous microtiter plates and incubated

for 4 h. After removing the culture medium from microtiter plates and dissolving insoluble formazan

18



with 100 uL DMSO, cytotoxicity screening data was obtained by dectecting the absorbance of 570 nm

with microtiter plate reader (Plate CHAMELEON™). The MTT assay results were shown below.

Viability ratio

0% I- | --_-I - - W - m m u N

Al A6 All Al6 A21 A26 A31 A36 A4l

Amide product ID

Figure 1. Analog 18 (A11) showed the less cytotoxicites against normal human fibroblasts (50% in U87
cells). A40 was obtained from (2R,3R)-2,3-bis(4-methylbenzoyloxy)succinic acid. Purification of the

product mixtures of A40 with HPLC generated a number of unidentified peaks in chromatogram.

5. Invariant nature Killer cell quantification

The INKT was obtained from peripheral blood monocytes (PBMC) of healthy donors after gradient-
separated at 400g, 30 minutes with Ficoll-Hypaque™ plus (GE Healthcare, CA, USA). The cells were
cultured and enriched in RPMI with L-glutamin (Gibco, NY, USA) with supplement of 10% fetal calf
serum and 1% penicillin-streptomycin. a-Galactosylceramide (a-GalCer, Kirin, Gunma, Japan) was
added to the medium at defined concentration every 3 days. The INKT population was either identified
or sorted (fluorescence-activated cell sorted (FACS), magnetic cell seperation) with antibodies against
Va24*/\V/B11*. The antibodies for staining T-cell receptors (TCR, Vo24"/VB11") were purchased from
Beckman Coulter (CA, USA), BD bioscience (NJ, USA) and Miltenyi-Biotec (CA, USA). Briefly, after

7-10 days of incubation, the cultured cells were analyzed with flow cytometry.
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6. 'H- and *C-NMR, ESI-MS spectra and HPLC chromatogram

20

ceYmmnoonTaoe PEENTWATONMBE NN NN NNBBETENNNS T AN o
SorNENDGH e DD S e CTONTOON DT MN S DN P R B R B
RN -394 PNTTTNNN OO DO E DY T T NhonsbsIdaane ¥
BN B BN R N derdnadaaadad s
Sy AR T
cks09
expll Proton
SAMPLE SPECTAL
date Mar 3 2609 temp not used
solvent c6dB  gain not used
file shome/sunny/v~ spin not used
nmrsys /datas2009_a~ hst £.008
3smarad3.001.fid  pwi0 12.600
ACQUISITION alfa 6.600
W 9008.9 FLAGS
at 2.944 i1 n
np 36788 in n
fb not used dp ¥
bs 4 hs nn
$3 2 PROGCESSING
dl 1.000 fn 32768
nt 128 DISPLAY
ct 128 sp -249.9
TRANSMITTER wp 5497.6
tn H1 rfl 4570.8
sfrq 499.820 rfp 3573.7
tof 999.6 Tp 36.3
tpwr ss Ip 3.7
pw 6.300 PLOT
DECAQUPLER we 250
dn C13 s¢ 0
dof 0 vs 9490
dm nnn th 5
dmm < mm ph
dpwr 38
dmf 32258
B e e A e e S s S S LA B e e TS AN S s S e By B S S
10 9 ] 7 6 5 4 3 2 1
W — e Ll B N
16.0241 17.60 4.459.66 14.13 0.88
11.95 17.57 4.78 4.65 9%.38 15.89



- conodTcdoo ~r @ @~ AN T HNOBNCE A AN DOONDO
- e N DT O oo SNF N o PO NN OO D OmON 0@
cks03 = Al it =9 ons ~e R R R e e e i A
= LR o o@®m MmN "o HO TN A SR BN ONS R T
mxﬂpm DEPT U mﬁuuum‘lnn | P~ w© 4333333229".222221111
i SRRy
SAMPLE
date Mar 12 2009
solvent c6dB
file /home/sunny /v~
nmrsys/data /2008 _0~
3/marb12.002D.F1d
ACQUISITION
W 36363.6
at 0.510
np 37088
bs 16
5 -4
d1 1.000
nt 10000
ct 2528
TRANSMITTER
in G13
tof 3140.%
tpwr 55
pw 12.500
DECOUPLER
dn hl
dof i
dpwr 38
m nny
dmm cow
it TY>Y d T ¥
ppivd 57
1] 14.000
DEPT
Jjixh 140.0
SPECTAL
temp not used
gain 54
spin not used
PROCESSING
1b 3.00
fn not used
SPECTRUM
wp 27648.9
sp -0.9
rp -87.8
Ip 228.7
nm ph
REFERENCE
rfl 19252.7
rfp .pm:mm‘u N .L.h. L
T v
wC 250
&€ 0
s 25
hzmm 110,60
th 11
‘ } Ll 7_5:&_ |
S e B 2 e O B A B B RN A S B SLALI B S L S I
200 181 160 140 1zn 100 80 60 40 20 ppm

Ci3Ha7

OBn
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CKS09
98032409 18 (0.933) Cn (Cen,3, 70.00, Ht); Sm (8G, 2xD.75), Sb (3,40.00

i 100

0
1

%

00

296.43

404.29
|
!
405.36
396.28
37400 40636

), Cm (18:22-3:15x3.000)

504.28 |

459.36

i

Scan ES+
6.26e5

— mfz |

125 150 175 200 225 250 275 300 325 350 375 400

425 450 475 500 5

5 550 575 600

HO

Ci3Ha7

OBn
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B AR LSRR

JC3R AT Heraeus CHN-O Rapid JRF5HI5EE

EAEEY R HLHRSE ¢ 980357
TRAFEAT - AR A IEEE RAaE-aiEsiiat | CKS09

ef-HEl: o8 £ 3 B 24 HsmbHEE: 98 &£ 3 A 26
TR R ¢
FEGE - N% C% H%
1. 8.10 72.85 8.49
2. 8.21 72.74 9.09
3.
4.
FEEE - 8.24 . 73.05 9.29
ZARTMEF~ Standard - A
(A)Acetanilide  (B)Atropin (C)N-Anilin
N% C% H%
FEmiE 10.36 71.09 6.71
B - 10.42 70.86 6.55
=t -
BEAHIEE  NCH : 800 7T
sEHE: 9 F 3 A 27 H
mEaFE A AEE R BABESE [y L & g

Ci3Hyy
OBn

23




T e ~ e EARNNBONENTOROODINE NN TMT O OHOND DL NSO
conrn S mn =R i R R R e P R R e ]
EEERETE EER-N-] FTNNIIOIRCOR2ODLNNNONAA A TEITTTTOIOHONN DO
7777‘.?47. devdonmnaonoannnnonnnn 11111111110004
[ i t
L) NN D00
cks10-0Tf - o \\\
exp20 Proton
SAMPLE i SPECIAL
date Mar 23 2009 temp not used
solve chd6 gain not used
11 home/sunny /¥~ Spin nat used
nmrsys/datas2008_0~ hst 0.008
3/marc23.020.fid pwil 12.600
ACQUISITION alfa 6.600
sW 9000.9 FLAGS
at 2.049 i1 n
np 36788 in n
fh not used dp ¥
bs 4 hs nn
5§ 2 PROCESSING
di 1.000 fn 32768
nt 32 DISPLAY
ct 32 sp -243.9
TRANSMITTER wp 5497.6
tn H1 rf1 4570.8
sfrq 199.320 rfp 35713.7
tof 999.5 rp 26.9
tpwr 55 ip 5.8
pw 6.300 PLOT
DECOUPLER wC 250
dn C13 sc 0
dof 0 wvs 29%
dm ann ik 3
dmm c nm ph
dpwr 36
dmf 32258
e 4
1
— T T T T T T T T T T T T T L e e A S R S e | — T T T T T
10 9 8 7 6 5 4 3 1 0 ppm
T L e e Lot B
7.45.24 4.01 4.00 4.10 13.36  11.939
6.46 3.92 3.30 4.34 3.94 85.2 7.71
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CK310-0TF /d-benzene

gapaozdept

Pulse Sequence: DEPT
1. L —
[ |
| _ A e
e . ™1
| |
| ¢
V f
— 1L _ _ _ .
[ R e e W ST R e T I e B T T T B B R e e e o o o L BN e s e T
180 180 140 120 100 a0 60 40 20 pem

Ci3Ho7

@)
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CKS10-OTf .
98032704 86 (4.458) Cn (Cen,3, 70.00, Ht); Sm (SG, 2x0.75); Sb (3,40.00 ); Cm (85:90)

100 ‘_mﬁ_...OA

. 152,02

%

| 301.20
i 179.17 |

479.25

364.36 399.24
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NOCENEMEOCOF NN TNO T -e EoNME B NBNMODAD T @0 GO LY ToOTooOmoOmEDONGDTNDINM
TN @D e N, - W W N L - B R e B B R - - SRV T MMM D > @M MND oo
KRN NdAdrde i iScoccos TEOHANONNND N W DN S T ArRocooEe R TN NNAUdNN AT O T
L N N N N N N o N N -y FYSTSTTTTcaananaonnna Nodrmdadddddrdddrddd Ao ooas
i
S NI //ffff\\t\\
cKs10-0Ts = ; \\\\
,// e
expls  Proton
SANMPLE SPECIAL
date Mar 30 2003 temp not used
solvent c6d6 gain not used
file shome/sunny/v~ spin not used
PMrsys /data /2009 0~ hst 0.008
3/marc30.002.f1d  pwlDd 1Z.60D
ACQUISITION alfa 6.500
sw 9000.% FLAGS
at 2.044 il n
np 36788 in n
fh not used dp M
bs 4 hs nn
5§ 2 PROCESSING
d1 1.000 fn 32768
at 32 DISFLAY
ct 32 sp -249.9
TRANSMITTER wp 5497.6
tn H1 rf1 a570.8
sfryg 499.820 rfp 8573.7
tof 999.6 rp 90.6
tpwr 55 1p -8.4
pw 6.300 PLOT
DECOUPLER we 250
dn €13 sc 0
dof 0 s 308
dm nnn  th 3
dmm c nm ph
dpwr 36
dmf 32258
P - e
s e e e A S B B B S Sy SO S By B B S B S B B B B S S S S B S B B S B SN B B B
1t 9 8 7 6 9 4 3 4 1 0
- ! b N e o W e
§.13 15.50 9.34 26.04 5.35 1.91 3.53 116,07 .34

8.80.39 5.24 5.13 5.27 14.97 7.11 15.39
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e m T T

roTmnOOnTdw W oS ® MHGwELR T TS
s T O D e = R - mreMOo0@nr =
cks1o veeeasiR eromaT “ NeRSanaSTa
$85823851% £ ez 2 fegeagLadn
expa? DEPT pAIEC U R R I .
L1 ] Lol L)
SAMPLE L Sty
date May 25 2009 ol
salvent <6db
file /home/sunny /v~
pmrsys/data/2009_o0~
5/mayc25.013D.fid
ACQUISITICON
sw 36363.6
at 0.510
np 37088
bs 16
5§ ~4
dl 1.000
nt 10000
<t 883
TRANSMITTER
tn c13
tof 3140.5
tpwr 55
pW 12.500
DECOUPLER
dn H1
dof 0 |
dpwr 38
dm any
dmm cow | " N
e Y . v o, g "
pplv 57 ﬁ
PP 14.000
DEPT
Jlxh 140.0
SPECIAL
temp not used
gain 54
spin noi used
PROCESSING
b 3.00
fn not used
SPECTRUM
wp 27645.9
sp -0.9
p -82.2
P 189.6
nm ph
REFERENCE
rfi 4890.6
ifp 1600.2 . . A
¥ + ™ Y
we 250
5C a
v§ 41
hzmm 110.50
th 14
1
| 1 /| .
P O G4 S o e L B L RSB BN S A I i ek B o o e L B AL L S IR B
200 180 164 140 120 100 80 60 40 20 ppm
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" [CKS10-0Ts

T5.00, HY, 51 (SO, 220.75); Sb (3,40.00 ); Cm (45:50)

oudll Lo+ |

m{,u.((-l__ . f._‘(C(‘ Ui iy, m.mwmm
100 399.24
110.02 |
|
| |
|
% ]
L 459.30
|
111.04
L 12213 460.29
| 15002  295.14
: . m 464.33
o f 34107 | 686.29 723.40
m ~ | , AM_ W k 7 7 . — e . - ",. . ; - .:._\N
| 300 400 500 600 700 800 900 1000 |
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wowmumTGmomInS P BORTROD I TNT HOT T PRAORO T TN TNLREDNONT SO~
SCouMNeRLHODD o HO O T TNAUNAD D ON NG R e R R b B e -G g
NN pT TS wESOaaannnannn ey T R A A A At A e A R i i
L s e T TTTLTTNNMNNHRDEOENOMO HrHd A A A A A A ATt "A~ M-S0
b Aehvniis
cks11-1 - =
exp23 Proton
SANMPLE SPECIAL
date Apr 17 2009 temp not used
solvent c6d6  gain not used
file shomessunny/y~ spin not used
nmrsys /datas2009_0~ hst 0.008
4saprbl? . 011.fid  pwao 12.600
ACQUISITION alfa 6.600
Sw 4000.9 FLAGS
at z.044 11 n
np 36788 in n
fh not used dp y
bs 4 hs nn
55 2z PROCESSING
di 1.000 Tn 32768
nt 32 DISPLAY
ot 32 sp -249.9
TRANSMITTER wp 5497 .6
tn HL {1 4570.2
sfrg 499.320 rfp 8573.7
tof 999.6 rp 47.6
tpwr 55 1p 5.9
pw 6.300 PLOT
DECOUPLER we 250
dn c13 sc 0
dof 0 wvs 176
dm nnn  th H
dmm € nm ph
dpwr a6
amf 32258
~
N
I
™
-~ ) - -
c O
A a
O+
— T T T[T T T T T T T [ T T L e e e s s e S S S S B B B A B
10 9 8 7 6 9 4 3 2 1 0 ppm
i e s e o N3
12m01 ?.86 23.73 5.788.56  23.28 hee
1515852 23.52 15.62 22.2%9.53 5.62

OBn
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55 93§24 SF Ta @ o S35 E8308 2
cksll N i asnn “ 9“ oasenes 2
%8 35485 gz gy g @ $EER525T X
da a3da= ﬁp L] ! | ﬁ\_ i
exp50 DEPT ﬁ%
SAMPLE
date May 25 2009
solvent cbdb
file shome/sunny /v~
nmrsys/data/2009_0~
S/mayc25.014D.Fid
ACQUISITION
sW 36363.6
at a.510
np 37088
bs 16
$5 -4
¢l 1.000
nt 10000
ct 512
TRANSMITTER
in c13
tof 3149.5
tpwr 55
pw 12.500
DECOUPLER
dn H1
dof 0
dpwr 38
dm nny .
v AT
dmf 11299
pplvl 57
PP 11.000
DEPT
Jjixh 140.0
SPECIAL
temp not used
gain 54
spin not used
PROCESSING
i 310
fo not used
SPECTRUM
wp 27648.3
sp -0.8
rp -63.4
Tp 136.8
nm ph
REFERENCE
rfl 48190.6 n
At LBt o {
PLOT
we 250
sC 0
vs 22
hzmm 110.50
th 18
)
L |
L et SL/AT B e e e s T L e o e 0 L e s e A B B L I e T T T T T T T
200 180 160 140 1zo 100 1] 60 40 28 ppm
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CKs11

98042101 74 (2.602) Cn (Cen,3, 70.00, Ht); Sm (SG, 2x0.75); Sb (3,40.00 ); Cm (69:74-8:26x2.000) Scan ES+ |
100+ 567.30 1.98e5|
168.07
=
558.30
|
211.22
| 356.01419.84 50435 ©°002° 703.04
O" 1 T sborrp ey T W _ _ T T , T : T T ,_ T T ; T T ' miz
100150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950

OBn

N3

Ci3Hy7

N3

OBn
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ARV

TCF 54T Heraeus CHN-O Rapid Rl &

REZRERMER

i R R

o fmen - 980530

FRFS AL ¢ EAER e s ARAAA TR - CKSTI

e BEH 98 £ 5 B 14 HERBEEH: 9 F 5 H 18
AR
‘FEHE - N% C% H%
1. 16.03 69.96 8.24
2. 15.83 69.40 8.53
3.
4.
HEEIE ¢ 15.72 69.63 R.67
A HFr{fiFE .~ Standard @ A
(A)Acetanilide  (B)Atropin (C)N-Anilin
N% C% H%
R {E 10.36 71.09 6.71
HIHE - 10.34 71.01 7.09
fiiet
& HGE - NCH : 800 JT.
s HH: 98 &£ 5 H 19 H
BEREENEE L HfEREE: HE2EH

OBn

Ci3Ha7
OBn
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2 o 2 8 E@icca &
Y © © Fomao= ~
® w < ® Momooen =
] L I
BCLE-CKs12 I \
exp24  Proton
SAMPLE SPECIAL
date Jul 22 2008 temp not used
solvent cd3od gain not used
file shome/sunnysv~ spin not used
nmrsys/data/2009_0~ nst 0.008
7/jule23.004.fi0  pwS0 1Z2.600
ACQUISITION atfa 6.600
sw 9000.9 FLAGS
at z.0aa i1t n
np 36788 in n
fo not used dp ¥
bs 4 hs nn
§S 2 PROCESSING
dl 1.000 fp 32768
nt 32 DISPLAY
ct 32 sp -250.3
TRANSMITTER wp 5497.6
tn H1 rfl 2666.1
sfrg 489.822 rfp 1645.4
tof 999.6 rp -1.7
tpwr 55 1p 5.8
pw 6.300 PLOT
DECOUPLER we 250
dn €13 sc 0
dof 0 vs 992
dm ann  th 8
dmm ¢ mm ph
dpwr 35
dmf 32258
o : .
— T T T T T — T — T — Tt -
10 ] 8 5 3
I Gk L
2.70
2.82 21.91

Ci3Ho7
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BC13-CKS12 o ) ‘ ‘ 7

198071615 25 (1.296) Cn (Cen,3, 70.00, Ht); Sm (SG, 2x0.75); Sb (3,40.00 }; Cm (24:28-5:9) Scan ES+ |

| 303.36 3.39e6

| 100~

m " 7

W |
% -]

|

|

| Y
! I
3
. O
: T
H O__..
: I
605.62 | R 5
I ; I
: o b miz _ Ze
" _ 450 500 580 600 €50

H,N
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. WEH AT O OSOTAMArRO TR NTO@ e 0® =Y =0
e NN A R EOPRNOBONNDTDNND T NONRORBN RO DN
E P e - SRS b - e M L L R T
E &3&&&&143333333353A111111111...110,00
1)
H-cks12
exp28 Proton
SAMPLE SPECTAL
date Jun 26 2008 temp not used
solvent cd3od gain not used
file shome/ssunny /v~ Spin not used
nmrsys/data/2008_0~ hst 0.008
&/Junc26.003.Fid pwiD 12.600
ACQUISITION alfa 6.600
W 9000.49 FLAGS
at 2,044 i1 n
np 36788 in n
fb not used dp ¥
bs q4 hs nn
£ 2 PROCESSING
di 1.000 fn 32768
nt 32 DISPLAY
ct 32 sp -250.3
TRANSMITTER wy 5497.6
in HL rf1l 2B65.5
sfrg 499.822 rfp 1649.4
tof 493.5 rp 77.7
1pwr 55 1p 8.8
pw §.300 PLOT
DECOUPLER wC 250
dn €13 sc 0
dof C vs 318
dm nnn th a7
dmm ¢ nm ph
dpwr 36
dmf 32258
'
L
7 P e - A
— T T T~ B S e e e o B I S B e M S S B B
10 9 8 4 3 4 1 0 ppm
o b e e e B ]
4.43 4.78 0.87 B6.67 17.43
4.86 8.58 5.95 130.34
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L
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AR S E £ 76.169
- ~ E 72.924
I & - 61.878
o |
e 3
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1 i ]F __13.282
17 3 =TT
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H-CKS12
SE0G23008 16 {0.563) Cn (Cen3, 70.00, HY, Sm {SG.2x0.75); 85 (34000 ), Cm {1521-411) Scan ES+
32939 203e7
100 .
Tug+edl
2 4
33040
28938
1] T LSRR AN SRR T T T TTrTITTT T 3 T T T YT T T LI LA B | T T _3___@
200 220 240 260 280 300 320 340 350 380 40 420 440 450 480 500
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S08A

expd Proton

SAMPLE SPECIAL
date May 12 2089 temp not used
solvent cB6db  gain not used
file /home/sunny/v~ Spin not used
nmrsys sdata, 2009, 0~ hst 0.008
S/maybl2.909H fid pw30 12.600
ACQUISITION alfa 6.600
W 9900.9 FLAGS
at 2.044 {1 n
np 36788 in n
o not used dp Y
bs 4 hs nh
£5 4 PROCESSING
di 1.600 fn 32768
nt 32 DISPLAY
ct 32 sp -243.9
TRANSHITTER wp 5497.6
tn H1 rfl 4570.8
sfrg 49%.,820 rfp 3573.7
tof §99.5 rp 78.9
Lpwr 55 1p 4.0
P 6.300 PLOT
DECOUPLER we 250
dn C13 sc o
dof o wvs 157
dm nnn  th 3
dmm c nm ph
dpwr 38
dmf 32258
el
B e S e L S Sy [ S S L S S L B —
10 g 8 7 g 5 4 1 ppm
iy g e
36. TR .63 3.73.88.28 7.33 18.12
28,4825 3.6%.931.52 3.73 7.20

OBn N3

BnO

OBn

N3

BnO

Ci3Hy7

OBn

1l4o
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OBn PJE

SConmwanochrooe < EEAR NS DN ®a o SwMTmam ™
808A BB S i rite i "~ TEReNggenNneT © anaanee @
oD OO D0 OE G D - TmoNCLTOONS DN - NoSomen W
exp6  DEPT AR EREL EEEY - ARRRAE~RARREE B FmomadNN o
L N NANNPEEPENDIN WAL
SANPLE B sy
~ \\
date May 12 2009 g
solvent c6ds
file shome/sunny /v~
nMrsys sdata /20080~
5/mayb1z.0090.f7d
ACQUISITION
W 36363.8
at 0.510
np 37088
bs 16
85 -4
dl 1.060
nt 10000
ct 1488
TRANSMITTER
tn 13
tof 3140.5
ipwr 55
o 12.500
DECOUPLER
dn H1
dof 0
dpwr 3B
dm nny E
Ly coel, “ . X . b
Tty T2y Y u
ppiv? 57
PP 14.000
DEPT
J1xn 140.0
SPECIAL
temp not used
gain 54
spin not uses
PROCESSING
1o 3.00
fn not used
SPECTRUM
wp 27648.%
sp -0.8
rp ~163.6
1p 165.5 |
ail ph
REFERENCE
rfl 4891.7
rfp 1801.4
we 250
sC [
vE 3297
hzmm 110.60
th 12
I e e o e e BEAR FIL I i e o L e e R LI e R o e
200

BnO

Ci3Hy7

OBn
OBn

N3

BnO

1l4a
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i— — — - - .
|

198041604 65 (3.369) Cn (Cen,3, 70.00, HY): Sm (8G, 2x0.75); Sb (3,40.00 ); Cm (60:65-4:16x3.000) Scan ES+
_ 121.23 . 3.28e4|
100 !
! 4 * .
)

|l

|

L]

|

.l

. :

134,44 406.24
7 !

| 165.51 568.63
o 684.49
|y 205.15 Al 1967 00
[ _msm.ﬁ, 966.55 B

600 800 ' 1000 1200 ' 1400 _

1600 1800
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BTGB AR I EE R

TG 2T Heraeus CHN-O Rapid [RE &S

{oE &« BRI

fulESR - 980529
ARESERAL AR frs LEEes LA - SOBA

WHOH: 98 F 5 B 14 HeEHY

98 £ 5 H s

GIATREAR
EERA - N% C% H%

1. 8.66 72.11 7.42

2, 8.46 71.79 7.27

3

4.
R 8.69 72.02 7.71
A H BT{# .2, Standard @ A
(A)Acetanilide  (B)Atropin (C)N-Anilin

N% C% H%

AR (E 10.36 71.09 6.71
HEE - 10.34 71.01 7.09
friat -

EAZE C NCH : 800 7T,
EHH: 98 £ 5 H 19 H

(LN T T mirEEE: lpisa9

 OBn _N;
Q
BnO
BnO N3 OBn
5 :
g g
OBn
14a
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S07A-1

exp? Proton

7.462
7.447

7.150
7.129
7.117
7.104
7.088
7.073
7.059

/
i

2.709
2.684

1.870

0.459

SAMPLE SPECIAL
date May 13 2009 temp not used
solvent c6dé gain not used
file shome/sunny/v~ spin not used
nmrsys /data,/2009_0~ hst 0.008
Symayb13.001H.fid pwi0 12.600
ACQUISITION alfa 6.600
sw 8000.9 FLAGS
at 2.044 i1 n
np 36788 1in n
fb not used dp Y -
bs 4 hs nn
s5 2 PROCESSING
di 1.000 fn 32768
nt 32 DISPLAY
ct 32 sp -249.9
TRANSMITTER wp 5487.6
tn H1 rfl 4570.8
sfrg 499.820 rfp 3573.7
tof 988.6 rp 92.7
tpwr S5 ip 1.2
pw 6.300 PLOT
DECOUPLER we 250
dn C13 sc 0
dof 0 vs 158
dm nnn  th 2
dmm ¢ nm ph
dpwr 36
dmf 32258
; rilr syosos Vo4 r *
— T T T T T T T T T T — T T T T T T T T T T T T e
10 9 8 7 5 4 3 2 1 0 ppm
by byl bt R T e i Sl ke s e i b e v s
7 MEBE482 3.88 1.18.414.23 4.29.34 3.97 4.00 3.85 4.4a0.31 .03
8.8385.76 4.122.282.55 4.28.23 4.7606 4.04 4.58.99 11.26

OBNn _N;

OBn

N3

Ci3Hyy

BnO

OBn

BnO

148
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s074-1 nnanenTaNE eene < SHoNenNeedne b aaNanme 9
omoonoo oo oo~ - NODNTTTON NS N - neocown o
HMHU_HRHHHHMMHHH S O R PP P P P P DD :H 33.-“5222 l_.
LU \ NN WL
SANPLE T
date May 13 2009 IR RS
soivent cBd6
file shome/sunny /v~
nmrsys /data/2009_0~
S/maybl3._ 001D, fid
ACQUISITION
Sw 36363.6
at 0.510
np 37088
bs 16
55 -4
dl 1,000
nt 19400
ct 976
TRANSMITTER
tn c13
tof 3140.5
tpwr 55
pw 12.500
DECOUPLER
dn HL
dof o
dpwr 38 -
- el - ” r
v u e
omf 11299
ppiv] 57
pp 14.000
DEPT
Jixh 140.0
SPECIAL
temp not used
gain 54
spin not used
PROCESSING
b 3.00
n not used
SPECTRUN
wp 27648 .9
&p -0.8
re -88.1
Tp 166.8
Hm ph
REFERENCE
rfl 1891.7 n
L I (e
pLOT il B
we 250
sC 0
vE 32
hzmm 110.60
th q4
i v é:
L A B L B BB e e s S S S R L L B e B
200 180 160 1419 120 100 a0 60 410 20 ppm
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Ci3Hyy

BnO

OBn
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: RN CT
s098
expd Proton
SAMPLE SPECIAL
date Jul 28 2009 temp not used
soivent 420 gain not used
file Jhomessunny/v~ spin not used
nmreys/data/2009_0~ hst 0.008
T/Julc28.017H.fid pwibd 12.500 .
ACQUISITION alfa B.500 i
Sw 9000.9 FLAGS
at 2.044 11 n
np 36788 in n H
fb not used dp ¥ H
bs 4 hs nn |
£5 2 PROCESSING P
@l 1.000 fn 32768
nt 32 DISPLAY
ct 32 sp -249.%
TRANSHMITTER wp 5247 .6
tn H1 rf} 3340.2
sfrq 499.821 rfp 2349.1
tof 939.5 rp -14.1
towr 55 Ip 1.7 -
pw §.300 pLOT
DECOUPLER we 250
dn C13 sc a
dof P ws 561
dm nnn th 1
dmm ¢ nm ph
dpwr 36
dmf 32258
| %Lif
— 7T T T T T T S B e s el s S e AL A e
9 8 4 3 4 1 0 ppm
Ll — P
0.35 48.45 0.69 6.04 113.80
5.82 12.34 0.42 7.80 16.83
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- owTooon - o mEmaNy 3
L4 ol R e ot @ pala Bl -d =
5098 = ameSacn = Toaaanas -
g SRS 4 I ¢ sa8ngy =
expf  DEPT 2 : “ MR =
* L) SNV
SAMPLE Bt
date Jul 28 2009
salvent d2o
file /home/sunny /v~
nmrsys/data /2009_0~
7/Julc28.017D.fid
ACQUISITION
sw 36363.6
at 0.509
np 37004
bs 16
55 -4
di 1.o008
nt 100086
ct [
TRANSMITTER
tn C13
tof 3140.5
towr 55
pw 12.500
DECOUPLER
dn HL
dof 0
dpwr 38
dm nny
dmm oY ——y A - A , A o o, _
oy el Y ¥
PRIV 57 4 4
pp 14.000
DEPT
J1xh 140.0
SPECIAL
temp not used
gain 54
spin not used
PROCESSING
1o 3.00
fn not used
SPECTRUN
wp 27648 .4 ~
sp =-0.8 N
rp 115.3
1p 164.4 Hn,o
nm ph a
REFERENCE
rél 4B71.7 ir & H C
e 1772-8 . " ), AL | . O
we 250 T
£C []
N
v 1a @)
hzmm 118.60 H
th 20 i
| '
. " n " . A " N - _r L kgt
T o T e e L e B e T L s L2 e e LI e e U e B

200 1810 160 1410 120 100 a0 60 41 20 ppm
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98071616 16 (0.829) Cn (Cen,3, 70.00, HY); Sm (SG, 2x0.75); Sb (3,40.00 ); Cm (15:18-3:12)
1111

SJ

%

144 18 162.19
o
|

118023

286.37 304.34

465.39

466.43

Scan ES+

9.87e5

miz

125 150 175 200 225

250 275 300 325

350 375 400 425 450 475 500 525

550
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fﬁx\\ WL //ffc LW F/f/ﬁc%\ JJ
12a
expl Proton
SAMPLE SPECIAL
date Jul 19 2010 temp not used
solvent cdcl3 gain not used
file shomessunny/v~ spin not used
nmrsys/data/z010_o~ hst 0.008
7/julb19,003H.Ffid pw30 12.600
ACQUISITION alfa 6.600
W 9000.9 FLAGS
at 2.044 il n
np 36804 in n
b not used dp Yy
bs 4 hs n
$5 2 PROCESSING
dl 1.000 fn 32768
nt 3z DISPLAY
ct 32 sp -250.0
TRANSMITTER wp 5497 .6
tn H1 rfl 4642 .2
sfryg 499.820 rfp 3618.7
tof 999.6 rp 151.9
tpwr 55 1p 2.6
pw 6.300 PLOT
DECOUPLER we 250
dn €13 sc o
dof 0 vs 147
dm nna th 3
dmm c nm ph
dpwr 36
dmf 32258
3% % | \ \ .
T T T 1 T T T [ T __._____,,ﬂjg,____.,,, ——
10 9 8 7 6 S 4 3 1 0 ppm
o L b - e bt — o — L
11.15 44.41 5.77 5.95 B.75.B017 2.92 5.68 76.24
5.74 12.06 2.95 11.89 3.12.97 3.57 2.03 7.07 11.44

BnO

OBz
C14Hog
OBz

N3

BnO
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oo OB OO NNR DT DD WD - NOONTO A MT O RO NN woMTTMRo S ® S
o = CLORROMAWNLND 0NN o NWRDN - DO ND W =T OO =L MDD OW e~ -
12a == RRATOeNneTTa AR @ SeSkAARBamEanny Smebesane o
w3 QWM e 0K N~ -] WM @M NS0 - o mOSOOWm N T
exps  DEPT EE aadadaasNdSnaay s AR TSI T
sawpLE - U s /ffr Lk\ \ WD)
date Jul 18 2010
solvent cdc13
file shome/sunny /v~
nmrsys/datas2010_o~
7/julbl9.003D.fid
ACQUISITION
sw 36363.6
at 0.510
np 37088
bs 20
5§ -4
a1 1.000
nt loo000
<t 10000
TRANSHMITTER
tn c13
tof 3140.5
tpwr 55
pw 12.500
DECOUPLER
dn HL
dof ]
dpwr 38
dm nny _
dmm CCW
IR At " et TR S ._,4 v A y " -~ AR RPN o A e "
ppivi 57 4*.‘ ﬁ
pp 14._000
DEPT
Jixh 140.0
SPECIAL
temp not used
gain 54
spin not used
PROCESSING
b 3.00
fn not used
SPECTRUM
wp 27648.9
sp -6.6
ip 5.5
1p 159.0
nm ph
REFERENGE
rft 4908.3
rfp oo 1773.8 1L \ . b
we 250
sC [}
vs 25
hzmm 110.60
th 35
! i F;; | 1T U
N e 0 S e e e B B B L L B B e |
209 180 160 140 128 100 a0 60 40 210 ppm
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MMM NOEMNONDIONS O LS~ MEONNOMNOOANSENOOO O N "WBEN—NODDOT NANNMTTOHWNANDOD MO
DR O TN AN TEHODTANO QREOUITTRRNOT-HOITRNITANOBINSHLCOM@OMN N OGO TNRDD NN
PO TTOMOO0ONNNENNN 54599877775553119958554444.388 5875333332221558
12b /f \\ / //f \\\\k //f \\\
exp6 Proton
SAMPLE SPECIAL
date Jul 13 2010 temp not used
solvent cdcl3 gain not used
file shomessunny/v~ spin not used
nmrsys/sdata/2010_0~ hst 0.008
?/julh13.002H.Fid pwi0 12.600
ACQUISITION alfa 6.600
sw 9000.3 FLAGS
at 2.044 i1 n
np 36804 in n
fb not used tp Vi
bs 4 hs nn
$5 2 PROCESSTING
d1l 1.000 fn 32768
nt 32 DISPLAY
ct 32 sp -2506.0
TRANSMITTER wp 5487.6
tn H1 rf1 4641 .6
sfrq 439 .820 rfp 3618.7
tof 9%9.6 rp 141.7
tpwr 55 1p 3.3
pw 6.300 PLOT
DECOUPLER wWC 250
dn Gl13 sc 0
dof b vs 85
dm nnn  th 4
dmm € nm ph
dpwr 36
dmf 32258
_~
LN B B s p B B A I e e e e A Sy e S S B S AU S B S A | —
10 9 8 6 5 4 3 2 1 0 ppm
- ! R N e e L — - Lt
16.18 8.47 4.44 5.04 4.47 4.45 4.12 10.99 15.02
4.424.806 4.23 102.28

14.02 13.82 8.44

OBz

N3

C14Hog

BnO

OBz

BnO

158
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12b
exp3 DEPT

SAMPLE
date Jul 19 2010
solvent <de13
file /home/suany /v~

—165.705
*165.9052

138,633
138.218
138.050

133.348
133.123
129.917
129.741
129,388
128.425

e

128.328
128.222
127.984
127.842
127.710
127.578
127.472

(=

by

103.428

B1.832
79.225
77.247
77.000
76.744
—75.256

L

¢

74.342
74.201
73.530
73.424
72.985
72.806
68.487
6l.424

Nkl

—.51.005

31.897
30.104
29.619
23.566
29_488

29,336
25.275
22.670
—14.096

&S

nmrsys/data/2010_0~
7/jutb19.0020.f1d
ACQUISITION
sw 36363.6
at 0.510
np 37088
bs 20
EE] -4
di 1.000
ni 100900
[27 520
TRANSMITTER
tn C13
tof 3140.5
tpwr 55
oW 12.500
DECOUPLER
dn Hi
dof 0
dpwr 38
dm any F i — _
dmm COW § _ _ |
e pae v ﬁ .ﬂ H H A T
pplivi 57
pp 14.000
DEPY
jixh 140.0
SPECIAL
temp not used
gain 54
spin not used
PROCESSING
b 3.00
fn not used
SPECTRUM
wp 27648.9
sp -0.7
rp 17.6
1p 131.9
nm ph
REFERENCE
rfl 16135.5 %
rfp 123387 | 1 N
we 250
5C i}
vs 25
hZmm 110.60
th 40
! o h LA UL |
L e o e e L A B L e A L B L S L L S B L B A
200 1a1 160 140 120 100 80 60 40 20 ppm

OBn N3

OBz

N3

C14Hog

BnO

OBz

BnO

158
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I

.9
3.9

5]

.0
.0
0

S

25.0

2.7

8
8+

1]

3 1
0

e

7.384
1.370
7.332
7.330
7.326
7.318
7.309
7.301
7.295
7.2990
7.280
7.278
7.271
?.270
7.266
--7.258

4.4947

b

Han
@ @@
=
[ERSES)

4.843
4,758

PNE NSNS
o~
a W A
RIS

ES
a
w
o

4.117
4.111

»
o
@
@

4.081
4.014
3.994
3.987
3.975

3.965
3.955

w
w
e
=}

3.937
3.768

to
RN
W
&

3.725
3.719

w
~
fig
@

3.711
3.603

w
Ll
@
a

3.589
3.580

b,

w
@0
71
~

3.544
3.508
3.432
3.484
2,467
3.306
3.303
3.300

-
24 ~
= |
-
b=
3

53

3.287
3.293
3.153

3.128
3.119
1.3%7
1.3439
1.339
1.292
1.269
0.898
0.885
0.871

w
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o
o
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ER
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BnO
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LOURyIaN/BT

139.961

139.746
139.701
129.418

129.39%4
129.357
129.331
128.170

128.885
128.780
128.680

29.681
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\—48.828
Agggj\\h_4é.656
48.487

—34.135
' —33.073
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- 20
2010072705 110 (5.702) Cn (Cen,3, 80.00, Ht); Sm (SG, 2x0.75); Sb (3,40.00 }; Cm (107:112-72:104x2.000)

100+

%

1231

200

250

4793

502.2

559.2

Scan ES+ ;

300

350

400 450 500 550 600 650 700

750

800

850

900

950

1.08e6

m/z w

NH,

OH

HO

HO
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CLWphysph11
2010090313 60 (3.110) Cn (Cen,3, 80.00, Ht); Sm (SG, 2x0.75); Sb (3,40.00 ),
1004

130.2

269.2 34 5

270.2|302.2

1312 172.3 205.2
TN L (U G

; Cm (60:62-7:19)
463.4

l464.4

485.3
497.3

L4

Scan ES+
3.76e7

300

100 150 200 400

101.0 4.995e5
102.1 8.586e6
103.2 4.086e5
107.0 7.572e5
114.1 1.361e6
118.1 4.668e5
126.0 5.419e5
130.2 1.065e7
131.2 9.776e5
172.3 8.613e5
205.2 5.447e5
269.2 3.542e6
270.2 4.965e5
287.2 4.321e5
301.2 2.977e6
302.2 4.835e5
463.4 3.758e7
464.4 1.177e7
465.4 2.025e6
485.3 2.978e6
486.4 9.812e5
497.3 1.221e6
498.3 4.184e5
499.3 4.683e5

250 350

H, H
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750
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VWD1 A, Wavelength=254 nm (CLWAT1PHYS2.D)
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Figure 2. Chromatogram for the mixtures of amide compound 18 after purification with column
chromatography.

VWD1 A, Wav elength=254 nm (CLW\11PHY SC.D)

mAU ] &
200 t
175
150
125

100 |

75

50

25

— T T T T T T T T T T T T
7.5 10 12.5 15 17.20 min

0 2.5 5
Figure 3. HPLC chromatogram derived from the reinjection of the collected fraction shown in Fig. 1.
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41.

34
33
— 33

30

S—30.

30

— 26,

23

—_—
23

14
- —14

HOau-R/q12

1d3pgH348T800T

.841

.047
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.290
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181

L9586
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181
.00
.831
.658
.4981
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2010081711 20 (1.037) Cn (Cen,3, 80.00, Ht); Sm (SG, 2x0.75); Sb (3,40.00 ); Cm (20:29-8:18x2.000) Scan ES+
W4 _821.6 5.06e5

1004

%
I

136.1

0 T

419.5

493.4

46‘5.7

507.4

799.6

822.6

823.6

883.6

100

2010081711 20 (1.037) Cn (C

200 300 400

500

600

No Mass Inten  %BPI %TIC
1: 136.1 5.21e4 10.30 2.04
2: 419.5 1.05e5 20.73 4.10
3: 465.7 1.56e4 3.09 0.61
4: 493.4 9.40e4 18.59 3.68
5: 494.3 2.68e4 5.30 1.05
6: 507.4 7.31e4 14.44 2.86
7: 508.4 1.22e4 2.41 0.48
8: 799.6 9.63e4 19.04 3.77
9: 800.6 5.56e4 10.99 2.18
10: 818.6 1.72e4 3.40 0.67
11: 819.0 1.80e4 3.56 0.71
12: 819.7 1.31e4 2.60 0.51
13: 821.6 5.06e5 100.00 19.79
14: 822.6 2.53e5 50.09 9.91
15: 823.6 5.73e4 11.33 2.24
16: 835.5 1.02e4 2.03 0.40
17: 855.5 1.78e4 3.51 0.70
18: 883.6 1.78e4 3.51 0.70
19: 889.6 1.18e4 2.34 0.46

OY@\/\/
OH _NH

HO

HO

Q o

NH OH

@)
\/Y\C14H29
OH

19

700

800

T m/z

90 | 1000 1100 1200
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4500 .
aromatic

4000 - impurities

3500 - \ 1 Compound 19

3000 - /

2500 -
2000 -

mAU

1500 -
1000 -

w |

0 L] T ] ] I 1

0 5 10 15 20 25 30 min

Figure 4. HPLC Chromatogram for the mixtures of amide compound 19 obtained from purification
through column chromatography.
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