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Synthesis of Compound 2: Isopropyl 2-((R)-2-((tert-butoxycarbonyl)amino)-
3-((((R)-2,2-dimethyl-1,3-dioxolan-4-yl)methyl)thio)propanamido)acetate. To a
solution of 1 (1 g, 2.98 mmol) in anhydrous DMF were added glycine isopropyl ester
hydrochloride (548 mg, 5.96 mmol), HOBt (805 mg, 5.96 mmol), and triethylamine (830
uL, 5.96 mmol). The reaction mixture was stirred at 0 °C for 30 min, followed by
addition of EDCI (1.14 g, 3.58 mmol) at 0 °C. The reaction mixture was stirred at room
temperature for 16 h, followed by evaporation of the solvent under reduced pressure. The
residue was then dissolved in ethyl acetate and washed with water. The organic solvent
was dried over anhydrous sodium sulfate, filtered and, evaporated under reduced pressure
to obtain the crude product which was purified using column chromatography (30%
EtOAc/hexanes) to obtain compound 2 (931 mg, 72 %). "H NMR (500 MHz, CDCl3) &
6.96 (s, 1H), 5.55 (d, J = 6.6 Hz, 1H), 5.04 (hept, J = 6.3 Hz, 1H), 4.34 (d, J = 5.7 Hz,
1H), 4.30-4.21 (m, 1H), 4.10-4.05 (m, 1H), 3.98 (qd, J=18.3, 5.2 Hz, 2H), 3.66 (dd, J =
8.3, 6.5 Hz, 1H), 3.06 (dd, J = 14.0, 5.9 Hz, 1H), 2.89 (dd, J = 14.0, 6.3 Hz, 1H), 2.73
(ddd, J=31.5, 13.6, 6.2 Hz, 2H), 1.47-1.39 (m, 12H), 1.34 (d, J = 4.5 Hz, 3H), 1.24 (dd,
J=6.8,2.0 Hz, 6H). >C NMR (126 MHz, CDCl3) § 170.82, 169.03, 155.59, 109.80,
80.57, 75.65, 69.48, 68.80, 60.49, 54.20, 41.74, 35.75, 35.02, 28.40, 26.95, 25.60, 21.85.
MS (ESI) calculated for C;9H34N,O+S, m/z 434.20, found 457.22 (M + Na)+.

Synthesis of Compound 3: Isopropyl 2-((R)-2-((((9H-fluoren-9-
yl)methoxy)carbonyl)amino)-3-(((R)-2,3-
dihydroxypropyl)thio)propanamido)acetate. The solution of 2 (1 g, 2.30 mmol) in
trifluoroacetic acid was stirred for 10 min, followed by removal of the solvent by purging

nitrogen and drying under vacuum to obtain the trifluoroacetate salt. To the solution of
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trifluoroacetate salt in acetonitrile, aqueous solution of sodium bicarbonate (580 mg, 6.90
mmol) was added at 10 °C. The reaction mixture was stirred at room temperature for 30
min, followed by the addition of Fmoc.OSu (931 mg, 2.76 mmol) solution in acetonitrile.
The reaction mixture was stirred at room temperature for 16 h, followed by removal of
the solvent under reduced pressure. The residue was dissolved in ethyl acetate and
washed with water. The ethyl acetate was dried over anhydrous sodium sulfate, filtered
and, evaporated under reduced pressure to obtain the crude product which was purified
using column chromatography (5% MeOH/CH,Cl,) to obtain compound 3 (1.05 g, 89
%). '"H NMR (500 MHz, MeOD) & 7.70 (d, J = 7.54 Hz, 2H), 7.59 (d, J = 7.35 Hz, 2H),
7.29 (t,J =7.47 Hz, 2H), 7.22 (t, J = 7.43 Hz, 2H), 4.91 (dt, J = 6.16, 12.24 Hz, 1H),
4.33 (dd, J=7.24,10.16 Hz, 1H), 4.30—4.18 (m, 2H), 4.15 (t, J = 6.81 Hz, 1H), 3.85—
3.76 (m, 2H), 3.68-3.63 (m, 1H), 3.46 (qd, J =5.33, 11.17 Hz, 2H), 2.96 (dd, J =4.79,
13.89 Hz, 1H), 2.76-2.64 (m, 2H), 2.52 (dd, J = 6.99, 13.56 Hz, 1H), 1.14 (d, J=6.15
Hz, 6H). °C NMR (126 MHz, MeOD) & 173.81, 170.59, 158.55, 145.29, 145.24, 142,61,
128.82, 128.22, 126.36, 126.31, 120.94, 72.73, 70.26, 68.21, 65.90, 56.25, 42.39, 36.69,
21.99. MS (ESI) calculated for C,6H3,N,0O5S, m/z 516.19, found 539.21 (M + Na)+.
Synthesis of Compound 4: (R)-3-(((R)-2-((((9H-fluoren-9-
yl)methoxy)carbonyl)amino)-3-((2-isopropoxy-2-oxoethyl)amino)-3-
oxopropyl)thio)propane-1,2-diyl dipalmitate. To a solution of 3 (130 mg, 0.25 mmol)
in anhydrous dichloromethane were added triethylamine (104 pL, 0.75 mmol) and a
catalytic amount of DMAP. The reaction mixture was stirred at 0 °C for 30 min.
Palmitoyl chloride (181 pL, 0.6 mmol) was then added at 0 °C, followed by stirring of

the reaction mixture at room temperature for 6h. After completion of the reaction, the
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reaction mixture was sequentially washed with water, saturated sodium bicarbonate
solution. The organic layer was dried over anhydrous sodium sulfate, filtered and,
evaporated under reduced pressure to obtain the crude product which was purified using
column chromatography (30% EtOAc/hexanes) to obtain compound 3 (202 mg, 81 %).
'H NMR (500 MHz, CDCl3) & 7.76 (d, J = 7.54 Hz, 2H), 7.64-7.56 (m, 2H), 7.40 (t, J =
7.44 Hz, 2H), 7.32 (t,J = 7.44 Hz, 2H), 6.91 (s, 1H), 5.78 (d, J = 5.70 Hz, 1H), 5.23 (s,
1H), 5.06 (dq, J = 6.26, 12.52 Hz, 1H), 4.49-4.35 (m, 3H), 4.31 (dd, J=2.54, 11.71 Hz,
1H), 4.23 (t,J=7.04 Hz, 1H), 4.17 (dd, J =5.59, 11.41 Hz, 1H), 4.00 (d, J =4.63 Hz,
2H), 3.07-2.90 (m, 2H), 2.88-2.75 (m, 2H), 2.31 (dt, J = 7.59, 11.59 Hz, 4H), 1.65-1.55
(m, 4H), 1.37-1.16 (m, 54H), 0.88 (t, J = 6.97 Hz, 6H). *C NMR (126 MHz, CDCl;) &
173.48, 173.41, 170.15, 168.74, 155.98, 143.71, 143.69, 141.30, 127.75, 127.10, 125.13,
125.10, 120.02, 70.33, 69.45, 67.31, 63.60, 54.38, 47.09, 41.71, 35.34, 34.32, 34.08,
33.46,31.93,29.71, 29.67, 29.67, 29.65, 29.65, 29.51, 29.50, 29.37, 29.31, 29.30, 29.14,
29.12,24.91, 24.86, 22.70, 21.76, 14.13. MS (ESI) calculated for CsgH9,N,O9S, m/z
992.65, found 1015.61 (M + Na)".

Synthesis of Compound 5: (92,9'Z,127,12'Z)-(R)-3-(((R)-2-((((9H-Fluoren-9-
yl)methoxy) carbonyl)amino)-3-((2-isopropoxy-2-oxoethyl)amino)-3-
oxopropyl)thio)propane-1,2-diyl bis(octadeca-9,12-dienoate). To a solution of 3 (130
mg, 0.25 mmol) in anhydrous dichloromethane were added triethylamine (104 uL, 0.75
mmol) and a catalytic amount of DMAP. The reaction mixture was stirred at 0 °C for 30
min. Linoleoyl chloride (192 pL, 0.6 mmol) was then added at 0 °C, followed by stirring
of the reaction mixture at room temperature for 3h. After completion of the reaction, the

reaction mixture was sequentially washed with water, saturated sodium bicarbonate
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solution. The organic layer was dried over anhydrous sodium sulfate, filtered and,
evaporated under reduced pressure to obtain the crude product which was purified using
column chromatography (35% EtOAc/hexanes) to obtain compound 4 (187 mg, 72 %).
'H NMR (500 MHz, CDCl3) & 7.77 (d, J = 7.54 Hz, 2H), 7.63-7.57 (m, 2H), 7.40 (t, J =
7.45 Hz, 2H), 7.32 (t, J=7.41 Hz, 2H), 6.90 (s, 1H), 5.78 (d, J = 5.84 Hz, 1H), 5.42-5.29
(m, 7H), 5.27-5.17 (m, 1H), 5.07 (dp, J = 6.25, 12.49 Hz, 1H), 4.50—4.34 (m, 3H), 4.31
(dd, J=2.80, 11.77 Hz, 1H), 4.23 (t, J = 7.04 Hz, 1H), 4.17 (dd, J=5.48, 11.34 Hz, 1H),
4.00 (d, J=4.67 Hz, 2H), 2.98 (dd, J =5.78, 19.66 Hz, 2H), 2.81-2.75 (m, 6H), 2.31 (dt,
J=17.74,11.37 Hz, 4H), 2.08-2.00 (m, 7H), 1.65-1.52 (m, 5H), 1.41-1.19 (m, 35H), 0.89
(t, J=6.91 Hz, 6H). °C NMR (126 MHz, CDCl3) & 173.43, 173.37, 170.15, 168.75,
155.99, 143.69, 141.30, 130.23, 130.02, 130.00, 128.05, 127.88, 127.76, 127.10, 125.10,
120.02, 70.33, 69.46, 67.32, 63.61, 54.37,47.09, 41.71, 35.33, 34.29, 34.04, 33.45, 31.52,
29.62,29.34, 29.22, 29.20, 29.15, 29.14, 29.10, 29.08, 27.20, 25.62, 24.89, 24.83, 22.58,
21.76, 14.09. MS (ESI) calculated for Cs;H9oN>OoS, m/z 1040.65 found 1063.42 (M +
Na)'.

Synthesis of Compound 6: (92,9'2,127,12'7,157,15'Z)-(R)-3-(((R)-2-((((9H-
fluoren-9-yl) methoxy)carbonyl)amino)-3-((2-isopropoxy-2-oxoethyl)amino)-3-
oxopropylthio)propane-1,2-diyl bis(octadeca-9,12,15-trienoate). To a solution of 3
(130 mg, 0.25 mmol) in anhydrous dichloromethane were added triethylamine (104 pL,
0.75 mmol) and a catalytic amount of DMAP. The reaction mixture was stirred at 0 °C
for 30 min. Linolenoyl chloride (189 pL, 0.6 mmol) was then added at 0 °C, followed by
stirring of the reaction mixture at room temperature for 1.5h. After completion of the

reaction, the reaction mixture was sequentially washed with water, saturated sodium
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bicarbonate solution. The organic layer was dried over anhydrous sodium sulfate, filtered
and, evaporated under reduced pressure to obtain the crude product which was purified
using column chromatography (30% EtOAc/hexanes) to obtain compound 4 (238 mg, 93
%)."H NMR (500 MHz, CDCl3) § 7.76 (d, J = 7.51 Hz, 2H), 7.59 (d, J = 3.72 Hz, 2H),
7.40 (t,J=7.43 Hz, 2H), 7.31 (t, J = 7.42 Hz, 2H), 5.46-5.27 (m, 7H), 5.14-4.96 (m,
1H), 4.42-4.34 (m, 3H), 4.25-4.14 (m, 2H), 4.00 (d, J=4.61 Hz, 1H), 3.07-2.88 (m,
1H), 2.83-2.72 (m, 5H), 2.36-2.27 (m, 4H), 2.10-2.02 (ddd, J = 2.65, 9.59, 15.86 Hz,
6H), 1.65-1.54 (m, 5H), 1.44-1.08 (m, 38H), 0.97 (t, J = 7.54 Hz, 3H), 0.90—0.86 (m,
3H). "C NMR (126 MHz, CDCl;) & 173.44, 173.38, 170.19, 168.77, 143.69, 141.30,
131.96, 130.24, 130.02, 128.30, 128.23, 128.05, 127.88, 127.73, 127.10, 125.10, 120.02,
70.33, 69.46, 67.32, 63.62, 47.09, 41.71, 35.32, 34.29, 34.04, 33.96, 33.43, 31.52, 29.70,
29.60, 29.34, 29.20, 29.13, 29.10, 29.08, 29.04, 28.28, 27.20, 25.61, 25.52, 24.88, 24.83,
22.58,21.76, 20.55, 14.29, 14.09. MS (ESI) calculated for C;HgsN2OoS, m/z 1036.62
found 1059.60 (M + Na)".

Synthesis of Compound 7: (R)-3-(((R)-2-amino-3-((2-isopropoxy-2-
oxoethyl)amino)-3-oxopropyl)thio)propane-1,2-diyl dipalmitate. Compound 4 (50
mg, 0.05 mmol) was dissolved in 10 mL of dichloromethane, followed by the addition of
3 mL of piperidine. The reaction mixture was stirred for 30 min, followed by removal of
the solvent under reduced pressure. The crude was dissolved in ethyl acetate washed with
water. The organic solvent was dried over anhydrous sodium sulfate, filtered and,
evaporated under reduced pressure to obtain the crude product which was purified using
column chromatography (50% EtOAc/CH,Cl,) to obtain compound 2 (35 mg, 90 %). 'H

NMR (500 MHz, CDCl3) § 7.87 (t, J = 5.33 Hz, 1H), 5.16 (qd, J = 3.59, 6.31 Hz, 1H),
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5.07 (dt, J = 6.27, 12.53 Hz, 1H), 4.34 (ddd, J = 3.51, 8.22, 11.69 Hz, 1H), 4.15 (dd, J =
6.05, 11.90 Hz, 1H), 4.05-3.94 (m, 2H), 3.55 (dd, J = 3.80, 8.73 Hz, 1H), 3.12 (dd, J =
3.81, 13.58 Hz, 1H), 2.81-2.70 (m, 3H), 2.32 (q, J = 7.35 Hz, 4H), 1.74-1.65 (m, 3H),
1.65-1.57 (m, 4H), 1.35-1.19 (m, 53H), 0.88 (t, J = 6.94 Hz, 6H). °C NMR (126 MHz,
CDCls) 6 173.79, 173.75, 173.51, 169.65, 70.69, 69.64, 63.99, 54.49, 41.67, 38.80, 34.68,
34.50,33.11, 32.33, 30.11, 30.08, 30.07, 30.05, 29.91, 29.90, 29.77, 29.71, 29.70, 29.54,
29.51,25.32, 25.28, 23.10, 22.17, 14.53. MS (ESI) calculated for C43Hg,N,O7S, m/z
770.58, found 771.54 (M + H)".

Synthesis of Compound 8: (92,9'Z,127,12'Z)-(R)-3-(((R)-2-amino-3-((2-
isopropoxy-2-oxoethyl)amino)-3-oxopropyl)thio)propane-1,2-diyl bis(octadeca-9,12-
dienoate). Compound 8 (92%) was synthesized from compound 5 using the procedure as
described earlier for compound 7. "H NMR (500 MHz, CDCl3) & 7.87 (s, 1H), 5.45-5.25
(m, 8H), 5.16 (qd, J = 3.70, 6.26 Hz, 1H), 5.07 (dt, J = 6.27, 12.54 Hz, 1H), 4.35 (dd, J =
3.58, 11.88 Hz, 1H), 4.15 (dd, J = 5.99, 11.89 Hz, 1H), 4.10-3.88 (m, 2H), 3.56 (dd, J =
3.45, 8.48 Hz, 1H), 3.12 (dd, J = 3.83, 13.60 Hz, 1H), 2.81-2.73 (m, 6H), 2.32 (dd, J =
7.19, 14.89 Hz, 4H), 2.05 (g, J = 6.87 Hz, 8H), 1.67-1.55 (m, 4H), 1.41-1.18 (m, 37H),
0.89 (t, J=6.91 Hz, 6H). >*C NMR (126 MHz, CDCl3) § 173.35, 173.07, 169.25, 130.24,
130.03, 128.06, 127.89, 70.29, 69.25, 63.60, 54.06, 41.28, 38.35, 34.25, 34.06, 32.71,
31.53,29.63, 29.35, 29.21, 29.15, 29.10, 29.08, 27.20, 25.63, 24.89, 24.85, 22.58, 21.78,
14.09. MS (ESI) calculated for C47HgoN,O+S, m/z 818.58, found 841.54 (M + Na)+.

Synthesis of Compound 9: (92,9'2,127,12'Z,15Z,15'Z)-(R)-3-(((R)-2-amino-
3-((2-isopropoxy-2-oxoethyl)amino)-3-oxopropyl)thio)propane-1,2-diyl bis(octadeca-

9,12,15-trienoate). Compound 9 (87%) was synthesized from compound 6 using the
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procedure described earlier for compound 7. "H NMR (500 MHz, CDCl3)  7.87 (t, J =
5.25 Hz, 1H), 5.44-5.28 (m, 10H), 5.16 (ddd, J = 3.69, 6.28, 12.49 Hz, 1H), 5.07 (dt, J =
6.26, 12.53 Hz, 1H), 4.35 (dd, J =3.58, 11.89 Hz, 1H), 4.15 (dd, J = 5.99, 11.89 Hz, 1H),
4.06-3.94 (m, 2H), 3.55 (dd, J = 3.73, 8.70 Hz, 1H), 3.12 (dd, J = 3.80, 13.58 Hz, 1H),
2.84-2.71 (m, 9H), 2.32 (dd, J = 7.28, 14.93 Hz, 4H), 2.15-1.94 (m, 8H), 1.89-1.66 (m,
3H), 1.61 (d, J = 4.70 Hz, 4H), 1.40-1.21 (m, 25H), 0.98 (t, J = 7.53 Hz, 6H). °C NMR
(126 MHz, CDCls) 6 173.35, 173.07, 169.25, 131.97, 130.25, 130.03, 128.30, 128.24,
128.06, 127.89, 127.74, 127.11, 70.30, 69.25, 63.60, 54.08, 41.28, 38.39, 34.25, 34.06,
32.72,31.53,29.61, 29.35, 29.20, 29.14, 29.10, 29.08, 27.22, 27.21, 25.62, 25.53, 24.89,
24.85,21.78, 20.56, 14.30, 14.10. MS (ESI) calculated for C4;H7sN,0O5S, m/z 814.55,
found 837.52 (M + Na)".

Synthesis of Compound 10: (6S,11R,15R)-6-(tert-Butoxycarbonyl)-11-((2-
isopropoxy-2-oxoethyl)carbamoyl)-2,2-dimethyl-4,9-dioxo-3-oxa-13-thia-5,10-
diazahexadecane-15,16-diyl dipalmitate. To a solution of 7 (120 mg, 0.15 mmol) in
anhydrous DMF were added N-Boc-L-glutamic acid 1-tert-butyl ester (52 mg, 0.17
mmol), HOBt (40 mg, 0.30 mmol), and triethylamine (42 pL, 0.30 mmol). The reaction
mixture was stirred at 0 °C for 30 min, followed by addition of EDCI (57 mg, 0.30
mmol) at 0 °C. The reaction mixture was stirred at room temperature for 16 h, followed
by evaporation of the solvent under reduced pressure. The residue was then dissolved in
ethyl acetate and washed with water. The organic solvent was dried over anhydrous
sodium sulfate, filtered and, evaporated under reduced pressure to obtain the crude
product which was purified using column chromatography (5% MeOH/CH,Cl,) to obtain

compound 10 (102 mg, 65 %). 'H NMR (500 MHz, CDCls) § 7.09 (t, J = 5.33 Hz, 1H),



S9

6.91 (d, J=7.05 Hz, 1H), 5.23 (ddd, J = 2.83, 7.14, 9.48 Hz, 2H), 5.06 (dt, J = 6.27,
12.53 Hz, 1H), 4.63 (dd, J = 6.64, 13.67 Hz, 1H), 4.33 (dd, J = 3.42, 11.92 Hz, 1H),
4.26-4.20 (m, 1H), 4.16 (dd, J = 6.07, 11.93 Hz, 1H), 3.99 (qd, J = 5.42, 18.12 Hz, 2H),
3.04-2.92 (m, 2H), 2.81 (qd, J = 6.51, 14.20 Hz, 2H), 2.41-2.25 (m, 6H), 2.23-2.13 (m,
1H), 1.93-1.86 (m, 1H), 1.79-1.66 (m, 3H), 1.65-1.56 (m, 4H), 1.48-1.42 (m, 17H),
1.39-1.17 (m, 52H), 0.88 (t, J = 6.96 Hz, 6H). '*C NMR (126 MHz, CDCl5) & 173.49,
173.44, 172.39, 171.45, 170.32, 168.85, 155.79, 82.31, 79.99, 70.38, 69.31, 63.69, 53.31,
52.63,41.65, 34.58, 34.35, 34.09, 33.32, 32.30, 31.93, 29.71, 29.68, 29.67, 29.65, 29.53,
29.51,29.37,29.32,29.31, 29.15, 29.13, 29.04, 28.32, 27.99, 24.94, 24.87, 22.70, 21.76,
14.13. MS (ESI) calculated for Cs7H;¢sN301,S, m/z 1055.74, found 1078.73 (M + Na)+.
General Procedure for One-Step Deprotection of N-Boc and O-tert-Butyl
Group. Synthesis of Compound 11: (S)-2-amino-5-(((8R,12R)-2-methyl-4,7,15-
trioxo-12-(palmitoyloxy)-3,14-dioxa-10-thia-6-azatriacontan-8-yl)amino)-5-
oxopentanoic acid, trifluoroacetate. The solution of 10 (50 mg, 0.047 mmol) in
anhydrous trifluoroacetic acid was stirred for 10 min, followed by removal of the solvent
by purging nitrogen and drying under vacuum to obtain the trifluoroacetate salt of
compound 11 (47 mg, quantitative yield). 'H NMR (500 MHz, CDCl3) & 8.26-7.80 (m,
5H), 5.16 (d, J = 2.59 Hz, 1H), 5.00 (dt, J = 6.00, 12.21 Hz, 1H), 4.64 (d, J = 3.37 Hz,
1H), 4.34 (d, J = 10.10 Hz, 1H), 4.13 (dd, J = 6.01, 11.55 Hz, 1H), 4.04-4. 01 (m, 1H),
3.87-3.82 (m, 2H), 2.99-2.95 (m, 1H), 2.91-2.82 (m, 1H), 2.82-2.66 (m, 3H), 2.65-2.36
(m, 6H), 2.30 (dd, J = 8.08, 15.52 Hz, 4H), 2.17-2.08 (m, 2H), 1.62—-1.54 (m, 4H), 1.34—
1.16 (m, 48H), 0.88 (t, J = 6.92 Hz, 6H). *C NMR (126 MHz, CDCl3) § 173.62, 173.57,

173.53,70.21, 69.59, 63.73, 41.53, 34.34, 34.10, 31.94, 29.75, 29.72, 29.69, 29.62, 29.59,
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29.39,29.21, 29.18, 24.95, 24.88, 22.70, 21.62, 14.13. MS (ESI) calculated for
C4sHsoN3010S, m/z 899.62, found 900.65 (M + H)".

Synthesis of Compound 12: (S)-tert-butyl 3-(tert-butoxy)-2-((R)-2-((tert-
butoxy carbonyl)amino)-3-((((R)-2,2-dimethyl-1,3-dioxolan-4-
yl)methyl)thio)propanamido)propanoate. To a solution of 1 (500 mg, 1.49 mmol) in
anhydrous DMF were added H-Ser(tBu)-OtBu.HCI (416 mg, 1.64 mmol), HOBt (402
mg, 2.98 mmol), and triethylamine (415 pL, 2.98 mmol). The reaction mixture was
stirred at 0 °C for 30 min, followed by addition of EDCI (571 mg, 2.98 mmol) at 0 °C.
The reaction mixture was stirred at room temperature for 16 h, followed by evaporation
of the solvent under reduced pressure. The residue was then dissolved in ethyl acetate and
washed with water. The organic solvent was dried over anhydrous sodium sulfate, filtered
and, evaporated under reduced pressure to obtain the crude product which was purified
using column chromatography (35% EtOAc/hexanes) to obtain compound 12 (572 mg,
72 %)."H NMR (400 MHz, CDCls) & 7.06 (d, J = 7.98 Hz, 1H), 5.51 (d, J = 4.12 Hz, 1H),
4.55 (d, J=8.07 Hz, 1H), 4.45-4.18 (m, 2H), 4.10 (dd, J = 6.09, 8.28 Hz, 1H), 3.79 (dd,
J=2.90, 8.77 Hz, 1H), 3.70 (dd, J = 6.57, 8.28 Hz, 1H), 3.54 (dd, J=3.01, 8.80 Hz, 1H),
3.05 (dd, J=5.95, 13.92 Hz, 1H), 2.94 (dd, J = 6.28, 13.92 Hz, 1H), 2.83 (dd, J = 6.23,
13.53 Hz, 1H), 2.72 (dd, J = 6.13, 13.53 Hz, 1H), 1.51-1.41 (m, 21H), 1.37 (d, J = 5.63
Hz, 3H), 1.15 (s, 9H). >*C NMR (101 MHz, CDCl3) & 170.17, 168.90, 109.66, 81.92,
75.60, 73.11, 68.74, 61.99, 53.50, 35.57, 35.32, 28.31, 28.01, 27.35, 26.86, 25.56. MS
(ESI) calculated for C;sH46N,OgS, m/z 534.29, found 557.26 (M + Na)+.

Synthesis of Compound 13: (R)-3-(((R)-2-((tert-butoxycarbonyl)amino)-3-

(((S)-1,3-di-tert-butoxy-1-oxopropan-2-yl)amino)-3-oxopropyl)thio)propane-1,2-diyl
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didodecanoate. Compound 12 (500 mg, 0.93 mmol) was dissolved in 70% acetic acid
and the reaction mixture was stirred at room temperature for 16 h. After completion of
the reaction, the solvent was evaporated under reduced pressure and the crude was
purified purified using column chromatography (5% MeOH/CH,Cl,) to obtain compound
13 (430 mg, 93 %). "H NMR (400 MHz, CDCl3) & 7.18 (d, J = 7.90 Hz, 1H), 5.62 (s,
1H), 4.59 (d, J=8.05 Hz, 1H), 4.42 (s, 1H), 3.88 (d, J=10.62 Hz, 1H), 3.82 (dd, J =
2.67,8.76 Hz, 1H), 3.71 (dd, J = 3.69, 11.22 Hz, 1H), 3.62 (dd, J=6.21, 11.35 Hz, 1H),
3.57 (dd, J=2.78, 8.80 Hz, 1H), 3.04 (dd, J = 5.34, 14.19 Hz, 1H), 2.97-2.89 (m, 1H),
2.84-2.74 (m, 2H), 1.48 (d, J = 5.15 Hz, 18H), 1.18 (s, 9H). °C NMR (101 MHz,
CDCls) 6 170.19, 82.28, 65.24, 62.00, 53.52, 35.89, 28.32, 28.04, 27.36. MS (ESI)
calculated for C2,H4:N,05S, m/z 494.26, found 517.25 (M + Na)".

Synthesis of Compound 14: (R)-3-(((R)-2-((tert-butoxycarbonyl)amino)-3-
(((S)-1,3-di-tert-butoxy-1-oxopropan-2-yl)amino)-3-oxopropyl)thio)propane-1,2-diyl
didodecanoate. To a solution of 13 (100 mg, 0.2 mmol) in anhydrous dichloromethane
were added triethylamine (84 pL, 0.6 mmol) and a catalytic amount of DMAP. The
reaction mixture was stirred at 0 °C for 30 min. Lauroyl chloride (113 pL, 0.48 mmol)
was then added at 0 °C, followed by stirring of the reaction mixture at room temperature
for 4h. After completion of the reaction, the reaction mixture was sequentially washed
with water, saturated sodium bicarbonate solution. The organic layer was dried over
anhydrous sodium sulfate, filtered and, evaporated under reduced pressure to obtain the
crude product which was purified using column chromatography (20% EtOAc/hexanes)
to obtain compound 14 (160 mg, 93 %). 'H NMR (500 MHz, CDCl3) § 7.12 — 7.00 (m,

1H), 5.41 (d, J = 5.55 Hz, 1H), 5.18 (dd, J = 5.97, 9.57 Hz, 1H), 4.58-4.50 (m, 1H), 4.34
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(dd, J=3.53,11.89 Hz, 2H), 4.17 (dd, J =5.90, 11.94 Hz, 1H), 3.79 (dt, J = 3.10, 8.76
Hz, 1H), 3.53 (dd, J = 3.04, 8.79 Hz, 1H), 2.96 (d, J = 6.24 Hz, 2H), 2.82 (d, J = 5.83 Hz,
2H), 2.32 (dq, J =5.90, 7.57 Hz, 4H), 1.62 (dt, J=7.16, 14.04 Hz, 4H), 1.49-1.40 (m,
17H), 1.40—1.18 (m, 33H), 1.17—-1.11 (m, 9H), 0.88 (t, J = 6.96 Hz, 6H). *C NMR (126
MHz, CDCls) 6 173.37, 173.10, 170.09, 170.07, 168.89, 81.94, 73.14, 70.31, 63.62,
63.50, 62.02, 61.95, 53.98, 53.50, 53.25, 35.62, 34.30, 34.09, 33.14, 31.92, 29.65, 29.63,
29.62, 29.50, 29.35, 29.31, 29.30, 29.14, 29.13, 28.29, 28.01, 27.34, 24.90, 24.88, 24.78,
22.69, 14.13. MS (ESI) calculated for C46Hg¢N2O10S, m/z 858.60, found 881.59 (M +
Na)".

Synthesis of Compound 15: (R)-3-(((R)-2-((tert-butoxycarbonyl)amino)-3-
(((S)-1,3-di-tert-butoxy-1-oxopropan-2-yl)amino)-3-oxopropyl)thio)propane-1,2-diyl
ditetradecanoate. To a solution of 13 (100 mg, 0.2 mmol) in anhydrous dichloromethane
were added triethylamine (84 pL, 0.6 mmol) and a catalytic amount of DMAP. The
reaction mixture was stirred at 0 °C for 30 min. Myristoyl chloride (130 pL, 0.48 mmol)
was then added at 0 °C, followed by stirring of the reaction mixture at room temperature
for 4h. After completion of the reaction, the reaction mixture was sequentially washed
with water, saturated sodium bicarbonate solution. The organic layer was dried over
anhydrous sodium sulfate, filtered and, evaporated under reduced pressure to obtain the
crude product which was purified using column chromatography (15% EtOAc/hexanes)
to obtain compound 15 (155 mg, 85 %). 'H NMR (500 MHz, CDCls) & 7.06 (d, J = 7.91
Hz, 1H), 5.51-5.38 (m, 1H), 5.24-5.08 (m, 1H), 4.53 (dt, J=2.91, 8.08 Hz, 1H), 4.33
(dd, J=3.52,11.89 Hz, 1H), 4.16 (dd, J=5.91, 11.95 Hz, 1H), 3.78 (dd, J =2.99, 8.79

Hz, 1H), 3.61-3.45 (m, 1H), 2.95-2.80 (m, 3H), 2.35-2.27 (m, 4H), 1.65-1.56 (m, 4H),
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1.45 (d, J=3.56 Hz, 16H), 1.36-1.18 (m, 44H), 1.17-1.09 (m, 9H), 0.87 (t, J = 6.95 Hz,
6H). >C NMR (126 MHz, CDCl3) § 173.51, 173.24, 170.27, 169.04, 82.08, 73.28, 70.45,
70.11, 63.64, 62.15, 62.09, 54.12, 53.64, 53.39, 42.14, 40.20, 35.73, 34.43, 34.23, 34.01,
33.32, 33.25, 32.06, 29.83, 29.81, 29.79, 29.78, 29.74, 29.64, 29.64, 29.59, 29.50, 29.45,
29.44, 29.40, 29.28, 29.27, 29.23, 28.42, 28.14, 27.46, 25.68, 25.03, 25.01, 24.87, 22.83,
14.26. MS (ESI) calculated for CsoHosN>O10S, m/z 914.66, found 937.67 (M + Na)+.

Synthesis of Compound 16: (R)-3-(((R)-2-((tert-butoxycarbonyl)amino)-3-
(((S)-1,3-di-tert-butoxy-1-oxopropan-2-yl)amino)-3-oxopropyl)thio)propane-1,2-diyl
distearate. To a solution of 13 (100 mg, 0.2 mmol) in anhydrous dichloromethane were
added triethylamine (84 uL, 0.6 mmol) and a catalytic amount of DMAP. The reaction
mixture was stirred at 0 °C for 30 min. Stearoyl chloride (162 pL, 0.48 mmol) was then
added at 0 °C, followed by stirring of the reaction mixture at room temperature for 4h.
After completion of the reaction, the reaction mixture was sequentially washed with
water and saturated sodium bicarbonate solution. The organic layer was dried over
anhydrous sodium sulfate, filtered and, evaporated under reduced pressure to obtain the
crude product which was purified using column chromatography (15% EtOAc/hexanes)
to obtain compound 16 (168 mg, 82 %). 'H NMR (500 MHz, CDCls) § 7.11-6.99 (m,
1H), 5.47-5.36 (m, 1H), 5.17 (dt, J =6.01, 12.40 Hz, 1H), 4.55 (ddt, J = 2.89, 8.06, 11.01
Hz, 1H), 4.34 (dd, J=3.51, 11.88 Hz, 2H), 4.20—4.09 (m, 2H), 3.79 (dt, J = 3.06, 8.76
Hz, 1H), 3.53 (dd, J=3.03, 8.80 Hz, 1H), 2.96 (d, J = 6.24 Hz, 1H), 2.81 (d, J=5.84 Hz,
2H), 2.37-2.27 (m, 4H), 1.65-1.59 (m, 5SH), 1.46—-1.45 (m, 16H), 1.37-1.23 (m, 57H),
1.15 (d, J = 3.42 Hz, 9H), 0.88 (t, J = 6.95 Hz, 6H). °C NMR (126 MHz, CDCl;) &

173.51, 173.24, 170.23, 170.21, 169.04, 82.08, 73.28, 70.45, 63.64, 62.10, 60.55, 54.13,
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53.64, 53.39, 35.76, 34.44, 34.24, 33.28, 32.07, 29.86, 29.83, 29.81, 29.66, 29.66, 29.52,
29.47,29.45, 29.29, 29.28, 28.44, 28.15, 27.48, 25.04, 25.02, 22.84, 21.21, 14.34, 14.28.
MS (ESI) calculated for CsgH;190N2010S, m/z 1026.78, found 1049.80 (M + Na)+.

Syntheses of Compounds 17-19: Compounds 14-16 were deprotected with
trifluoroacetic acid as described earlier in the general procedure for one step deprotection
of N-Boc and O-tert-Butyl (see synthesis of Compound 11).

(S)-2-((R)-2-amino-3-(((R)-2,3-bis(dodecanoyloxy)propyl)thio)propanamido)-
3-hydroxy propanoic acid, trifluoroacetate (17). '"H NMR (500 MHz, CDCl3) & 8.57—
8.49 (m, 1H), 5.17-5.12 (m, 2H), 4.39-4.32 (m, 3H), 4.23-3.67 (m, 5H), 3.27-2.87 (m,
3H), 2.86-2.65 (m, 2H), 2.40-2.20 (m, 4H), 1.58 (d, J = 4.69 Hz, 4H), 1.45-0.99 (m,
31H), 0.88 (t, J = 6.94 Hz, 6H). >*C NMR (126 MHz, CDCl3) & 174.20, 174.05, 70.05,
64.02, 52.80, 34.51, 34.24, 32.09, 29.89, 29.86, 29.79, 29.76, 29.63, 29.54, 29.37, 29.34,
25.11, 25.01, 22.85, 14.26. MS (ESI) calculated for C33Hs;N,OgS, m/z 646.42, found
647.43 M +H)".

(S)-2-((R)-2-amino-3-(((R)-2,3-
bis(tetradecanoyloxy)propyl)thio)propanamido)-3-hydroxypropanoic acid,
trifluoroacetate (18). "H NMR (500 MHz, CDCl5) & 8.92-8.54 (m, 2H), 5.16 (d, J =
0.94 Hz, 1H), 4.35-4.27 (m, 3H), 4.06 (d, J = 2.01 Hz, 2H), 3.90-3.79 (m, 2H), 3.24—
3.15 (m, 2H), 3.03-2.57 (m, 5H), 2.30-2.26 (m, 5H), 1.57 (d, J = 5.33 Hz, 4H), 1.38—
1.14 (m, 38H), 0.88 (t, J = 6.93 Hz, 6H). *C NMR (126 MHz, CDCl;) 6 173.10, 173.06,
161.63, 161.36, 33.34, 33.07, 30.93, 28.78, 28.76, 28.72, 28.70, 28.65, 28.63, 28.48,
28.40, 28.39, 28.37, 28.21, 28.17, 23.91, 23.81, 21.68, 13.09. MS (ESI) calculated for

C37H70N,05S, m/z 702.48, found 725.48 (M + Na)".



S15

(S)-2-((R)-2-amino-3-(((R)-2,3-bis(stearoyloxy)propyl)thio)propanamido)-3-
hydroxypropanoic acid, trifluoroacetate (19). '"H NMR (500 MHz, 5% MeOD in
CDCl3) 6 5.31-5.16 (m, 2H), 4.54-4.50 (s, 3H), 4.11-4.06 (dd, J = 6.86, 14.45 Hz, 2H),
3.94-3.84 (m, 2H), 3.17-3.09 (m, 1H), 2.99-2.66 (m, 4H), 2.29 (d, J = 6.01 Hz, 4H),
1.57 (s, 4H), 1.42-1.10 (s, 53H), 0.84 (d, J = 5.61 Hz, 6H). °C NMR (126 MHz, 5%
MeOD in CDCls) 6 173.87, 173.76, 167.37, 167.35, 69.85, 63.64, 61.43, 54.97, 52.08,
34.02, 33.83, 32.90, 32.03, 31.69, 29.46, 29.41, 29.30, 29.27, 29.12, 29.09, 29.07, 28.88,
28.87,24.67,24.62, 22.42, 13.69, 13.67. MS (ESI) calculated for C4sHgsN,O3S, m/z
814.61, found 815.68 (M + H)".

General Procedure for Syntheses of Compounds 21a-c: To a solution of 20a
(600 mg, 3.13 mmol) in anhydrous dichloromethane was added triethylamine (872 pL,
6.26 mmol) and the reaction mixture was stirred at 0 °C for 30 min. Methyl bromoacetate
(296 pL, 3.13 mmol) was added dropwise at 0 °C, followed by stirring of the reaction
mixture at room temperature for 14h. After completion of the reaction, Di-tert-butyl
dicarbonate (751 mg, 3.43 mmol) was added to the reaction mixture. The reaction
mixture was stirred at room temperature for 2h, followed by evaporation of the solvent to
obtain the crude product which was purified using column chromatography (30%
EtOAc/hexanes) to obtain compound 21a (738 mg, 65 %).

Methyl 13-(tert-butoxycarbonyl)-3,6,9-trioxa-13-azapentadecan-15-oate
(21a). "H NMR (400 MHz, CDCl3) § 3.96 (s, 1H), 3.88 (s, 1H), 3.72 (s, 3H), 3.63 (dd, J
=3.80, 5.46 Hz, 4H), 3.57 (dt, J = 3.08, 6.20 Hz, 4H), 3.54-3.44 (m, 4H), 3.39-3.29 (m,
2H), 1.85-1.76 (m, 2H), 1.43 (d, J =21.52 Hz, 9H), 1.20 (t, J = 7.01 Hz, 3H). *C NMR

(126 MHz, CDCl3) 6 170.92, 170.81, 155.99, 155.29, 80.29, 80.21, 70.82, 70.76, 70.67,
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70.66, 70.30, 69.94, 68.70, 68.54, 66.77, 52.09, 52.03, 49.90, 49.22, 45.95, 28.86, 28.52,
28.49, 28.36, 15.28. MS (ESI) calculated for C7H33NO7, m/z 363.22, found 386.23 (M +
Na)'.

Methyl 19-(tert-butoxycarbonyl)-2,2-dimethyl-4-oxo0-3,9,12,15-tetraoxa-5,19-
diazahenicosan-21-oate (21b). '"H NMR (500 MHz, CDCl;) § 5.08-4.93 (m, 1H), 3.95
(s, 1H), 3.86 (s, 1H), 3.70 (d, J = 2.75 Hz, 3H), 3.61 (d, J = 2.83 Hz, 4H), 3.56 (dd, J =
2.43,5.70 Hz, 4H), 3.51 (t, J = 5.96 Hz, 2H), 3.47 (dd, J = 6.39, 13.57 Hz, 2H), 3.33 (dt,
J=7.00, 19.00 Hz, 2H), 3.20 (dd, J =5.94, 12.02 Hz, 2H), 1.76 (dp, J = 6.29, 28.66 Hz,
4H), 1.49-1.35 (m, 18H). C NMR (126 MHz, CDCl;) & 170.63, 170.53, 155.89, 155.70,
155.00, 80.01, 79.94, 78.71, 70.42, 70.40, 70.38, 70.05, 69.47, 68.43, 68.27, 51.82, 51.76,
49.59, 48.94, 45.65, 38.41, 29.45, 28.57, 28.30, 28.21, 28.07. MS (ESI) calculated for
Cp3H44N209, m/z 492.30, found 515.31 (M + Na)".

Methyl 9,14,18-tris(tert-butoxycarbonyl)-2,2-dimethyl-4-oxo-3-0xa-5,9,14,18-
tetraazaicosan-20-oate (21c). "H NMR (500 MHz, CDCls) § 5.38-5.26 (m, 1H), 3.95 (s,
1H), 3.87 (s, 1H), 3.72 (s, 3H), 3.29-3.09 (m, 12H), 1.73 (s, 2H), 1.65-1.60 (m, 4H),
1.47-1.41 (m, 38H). *C NMR (126 MHz, CDCl5) & 155.80, 155.64, 155.28, 80.47,
80.42, 79.60, 79.55, 79.45, 52.16, 52.10, 49.42, 46.99, 46.97, 46.64, 46.60, 46.25, 44.86,
37.42,28.61, 28.59, 28.53, 28.36, 26.18, 26.11. MS (ESI) calculated for C33HgN4O10,
m/z 674.44, found 697.45 (M + Na)".

General Procedure for Syntheses of Compounds 22a-c: The compound 21a
(500 mg, 1.37 mmol) was dissolved in THF, followed by the addition of aqueous solution
of lithium hydroxide (65 mg, 2.75 mmol). The reaction mixture was stirred at room

temperature for 16 h. After completion of the reaction, the solvent was evaporated under
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reduced pressure to obtain the residue. The residue was dissolved in ethyl acetate and
water, and the solution was acidified using 10% HCI until pH was ~4. The aqueous layer
was washed with ethyl acetate. The organic layer was dried over anhydrous sodium
sulfate, filtered, evaporated under reduced pressure to obtain the crude product which was
purified using column chromatography (5% MeOH/CH,Cl,) to obtain compound 22a
(454 mg, 95 %).

22a 13-(tert-butoxycarbonyl)-3,6,9-trioxa-13-azapentadecan-15-oic acid. 'H
NMR (400 MHz, CDCls) 6 9.82 (s, 1H), 3.97 (d, J = 32.72 Hz, 2H), 3.67-3.46 (m, 12H),
3.42-3.31 (m, 2H), 1.82 (dd, J = 5.87, 11.83 Hz, 2H), 1.44 (d, J = 16.07 Hz, 9H), 1.21 (t,
J=7.02 Hz, 3H). °C NMR (126 MHz, CDCl3) § 174.11, 173.75, 156.26, 155.37, 80.60,
80.46, 70.63, 70.56, 70.47, 70.25, 69.86, 68.92, 68.50, 66.77, 49.89, 49.33, 46.00, 28.72,
28.44, 28.39, 28.30, 15.12. MS (ESI) calculated for C,¢H3;NO7, m/z 349.21, found
348.23 M - H)".

22b 19-(tert-butoxycarbonyl)-2,2-dimethyl-4-ox0-3,9,12,15-tetraoxa-5,19-
diazahenicosan-21-oic acid. "H NMR (400 MHz, CDCls) & 4.04 (s, 1H), 3.95 (s, 1H),
3.60 (ddd, J =5.44, 11.66, 23.18 Hz, 12H), 3.46-3.35 (m, 2H), 3.29-3.19 (s, 2H), 1.89—
1.72 (m, 4H), 1.47 (d, J = 11.66 Hz, 18H). °C NMR (126 MHz, CDCl3) & 172.77,
172.55, 156.44, 155.45, 80.67, 80.48, 79.47, 70.67, 70.54, 70.43, 70.33, 69.48, 69.09,
68.81, 68.53, 50.14, 49.69, 46.23, 46.15, 39.01, 38.51, 29.80, 29.55, 28.87, 28.57, 28.53,
28.37. MS (ESI) calculated for C2,H4,N,>O9, m/z 478.28, found 501.30 (M + Na)+.

22c¢ 9,14,18-tris(tert-butoxycarbonyl)-2,2-dimethyl-4-oxo-3-oxa-5,9,14,18-

tetraazaicosan-20-oic acid. "H NMR (500 MHz, CDCls) & 4.00-3.81 (m, 2H), 3.36-3.03
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(m, 12H), 1.71 (d, J =37.06 Hz, 4H), 1.44 (t, J = 12.24 Hz, 40H). MS (ESI) calculated
for C3,HgoN4O10, m/z 660.43, found 683.43 (M + Na)'.

Synthesis of Compound 23: (R)-3-(((R)-2-((tert-butoxycarbonyl)amino)-3-
(((S)-1,3-di-tert-butoxy-1-oxopropan-2-yl)amino)-3-oxopropyl)thio)propane-1,2-diyl
bis(13-(tert-butoxycarbonyl)-3,6,9-trioxa-13-azapentadecan-15-oate). To a solution of
13 (30 mg, 0.06 mmol) in anhydrous DMF were added 22a (52 mg, 0.15 mmol), HOBt
(25 mg, 0.18 mmol), and triethylamine (25 pL, 0.18 mmol). The reaction mixture was
stirred at 0 °C for 30 min, followed by addition of EDCI (35 mg, 0.18 mmol) at 0 °C. The
reaction mixture was stirred at room temperature for 16 h, followed by evaporation of the
solvent under reduced pressure. The residue was then dissolved in ethyl acetate and
washed with water. The organic solvent was dried over anhydrous sodium sulfate, filtered
and, evaporated under reduced pressure to obtain the crude product which was purified
using column chromatography (50% EtOAc/hexanes) to obtain compound 23 (47 mg, 67
%). "H NMR (500 MHz, CDCls) § 7.18-6.93 (m, 1H), 5.19 (d, J = 3.20 Hz, 1H), 4.59—
4.47 (m, 1H), 4.39 (ddd, J =3.39, 12.13, 16.06 Hz, 1H), 4.33—4.23 (m, 1H), 4.06-3.93
(m, 2H), 3.93-3.83 (m, 2H), 3.80-3.75 (m, 1H), 3.69-3.62 (m, 8H), 3.59 (dd, J = 3.34,
5.39 Hz, 8H), 3.56-3.44 (m, 9H), 3.41-3.27 (m, 4H), 3.00-2.78 (m, 3H), 1.91-1.72 (m,
7H), 1.45 (d, J=3.43 Hz, 27H), 1.42 (d, J=3.92 Hz, 9H), 1.21 (t,J=7.01 Hz, 6H), 1.14
(s, 9H). >C NMR (126 MHz, CDCl3) & 170.08, 170.05, 169.48, 168.91, 155.76, 155.70,
155.12, 155.08, 81.90, 81.84, 80.21, 80.15, 80.12, 73.12, 71.20, 70.70, 70.63, 70.57,
70.53, 70.17, 70.16, 69.82, 68.70, 68.68, 68.56, 68.52, 66.63, 63.93, 63.72, 61.94, 54.00,

53.49, 49.46, 49.09, 49.00, 45.85, 45.77, 45.73, 45.70, 35.35, 32.80, 32.73, 28.75, 28.39,
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28.30, 28.27, 28.21, 28.02, 27.35, 15.17. MS (ESI) calculated for Cs4H90N4O20S, m/z
1156.66, found 1179.64 (M + Na)".

Synthesis of Compound 24: (18R,22R,25S)-18-(3,6,9-trioxa-13-
azapentadecan-15-oyloxy)-22-amino-25-(hydroxymethyl)-15,23-dioxo-3,6,9,16-
tetraoxa-20-thia-13,24-diazahexacosan-26-oic acid, trifluoroacetate. Compound 23
(30 mg, 0.02 mmol) was deprotected with trifluoroacetic acid as described earlier in the
general procedure for one step deprotection of N-Boc and O-tert-Butyl (see synthesis of
compound 11) to obtain compound 24 as trifluoroacetate salt (28 mg, quantitative yield).
'H NMR (500 MHz, MeOD) & 5.45-5.37 (m, 1H), 4.59 (dd, J =3.47, 12.11 Hz, 1H),
4.54 (dd, J=3.71,4.33 Hz, 1H), 4.43 (dd, J =5.75, 12.11 Hz, 1H), 4.18 (dd, J = 4.90,
8.16 Hz, 1H), 4.14-4.02 (m, 4H), 3.98 (dd, J=4.59, 11.17 Hz, 1H), 3.85 (dd, J = 3.53,
11.15 Hz, 1H), 3.67-3.60 (m, 16H), 3.57 (dt, J = 2.53, 4.10 Hz, 4H), 3.52 (qd, J = 1.75,
7.02 Hz, 4H), 3.28-3.17 (m, 5H), 3.06 (dd, J = 5.00, 14.71 Hz, 1H), 2.99-2.88 (m, 2H),
2.02-1.95 (m, 4H), 1.18 (td, J = 1.07, 7.01 Hz, 6H). °C NMR (126 MHz, MeOD) &
172.95, 168.92, 167.88, 73.78, 71.50, 71.49, 71.22, 71.19, 71.16, 70.73, 70.11, 70.06,
67.56, 66.02, 62.72, 56.25, 53.37, 48.29, 48.19, 48.11, 34.45, 32.47, 26.99, 26.97, 15.46,
15.45. MS (ESI) calculated for C3;HgoN4O14S m/z 744.38, found 745.39 (M + H)+.

General Procedure for Syntheses of Compounds 25-27: To a solution of 13
(150 mg, 0.30 mmol) in anhydrous DMF were added 22a (104 mg, 0.30 mmol), HOBt
(60 mg, 0.45 mmol), and triethylamine (62 pL, 0.45 mmol). The reaction mixture was
stirred at 0 °C for 30 min, followed by addition of EDCI (86 mg, 0.45 mmol) at 0 °C. The
reaction mixture was stirred at room temperature for 16 h, followed by evaporation of the

solvent under reduced pressure. The residue was then dissolved in ethyl acetate and
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washed with water. The organic solvent was dried over anhydrous sodium sulfate, filtered
and, evaporated under reduced pressure to obtain the crude product which was purified
using column chromatography (50% EtOAc/hexanes) to obtain monoacyl compound 25
with diacyl derivative. For synthesis of compounds 28 and 29, this mixture of monoacyl
and diacyl derivatives was used as starting material.

(R)-3-(((R)-2-((tert-butoxycarbonyl)amino)-3-(((S)-1,3-di-tert-butoxy-1-
oxopropan-2-yl)amino)-3-oxopropyl)thio)-2-hydroxypropyl 9,14,18-tris(tert-
butoxycarbonyl)-2,2-dimethyl-4-oxo-3-0xa-5,9,14,18-tetraazaicosan-20-oate (27). 'H
NMR (500 MHz, CDCls) 6 7.13 (s, 1H), 5.60 (s, 1H), 5.34 (ddd, J =6.93, 9.85, 17.96 Hz,
1H), 4.57 (ddd, J =2.79, 7.25, 10.45 Hz, 1H), 4.38 (s, 1H), 4.26—4.14 (m, 2H), 4.05-3.89
(m, 3H), 3.88-3.72 (m, 2H), 3.53 (td, J = 3.05, 8.34 Hz, 1H), 3.34-2.98 (m, 13H), 2.94
(dd, J=6.54, 14.17 Hz, 1H), 2.74 (dd, J = 13.79, 17.78 Hz, 2H), 1.74-1.65 (m, 8H),
1.56-1.39 (m, 54H), 1.15 (s, 9H). *C NMR (126 MHz, CDCl3) & 170.36, 170.31, 169.20,
156.27, 156.07, 155.89, 155.67, 155.29, 82.30, 82.24, 80.65, 80.60, 80.49, 80.47, 80.39,
79.69, 79.67, 79.65, 79.57, 79.48, 73.41, 69.21, 69.14, 67.54, 62.09, 53.97, 53.92, 53.88,
53.87, 53.82, 53.79, 53.64, 53.40, 47.00, 46.98, 46.93, 46.84, 46.82, 46.76, 46.69, 46.66,
46.61,46.54,46.27,37.50, 37.46, 37.43, 36.28, 36.08, 36.02, 35.96, 35.90, 35.84, 28.62,
28.59, 28.54, 28.45, 28.39, 28.16, 27.49. MS (ESI) calculated for Cs4H;00NsO17S, m/z
1136.68, found 1159.72 (M + Na)".

General Procedure for syntheses of compounds 28-30 (General procedure for
Palmitoylation). To a solution of 25 (150 mg, 0.18 mmol) in anhydrous dichloromethane
were added triethylamine (38 pL, 0.27 mmol) and a catalytic amount of DMAP. The

reaction mixture was stirred at 0 °C for 30 min. Palmitoyl chloride (66 pL, 0.21 mmol)
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was then added at 0 °C, followed by stirring of the reaction mixture at room temperature
for 4 h. After completion of the reaction, the reaction mixture was sequentially washed
with water, saturated sodium bicarbonate solution. The organic layer was dried over
anhydrous sodium sulfate, filtered and, evaporated under reduced pressure to obtain the
crude product which was purified using column chromatography (35% EtOAc/hexanes)
to obtain compound 28 (170 mg, 53% in two step).

(R)-3-(((R)-2-((tert-butoxycarbonyl)amino)-3-(((S)-1,3-di-tert-butoxy-1-
oxopropan-2-yl)amino)-3-oxopropyl)thio)-2-(palmitoyloxy)propyl 13-(tert-
butoxycarbonyl)-3,6,9-trioxa-13-azapentadecan-15-oate (28). "H NMR (500 MHz,
CDCl3) 6 7.04 (dd, J=7.53, 16.27 Hz, 2H), 5.45-5.37 (m, 1H), 5.18 (s, 1H), 4.53 (dt, J =
2.88, 7.98 Hz, 1H), 4.36 (ddd, J = 2.90, 10.19, 11.95 Hz, 2H), 4.28-4.20 (m, 1H), 3.97
(dd, J=7.01, 13.70 Hz, 1H), 3.93-3.88 (m, 1H), 3.78 (d, J = 8.56 Hz, 1H), 3.66-3.46 (m,
12H), 3.39-3.30 (m, 2H), 2.94 (d, J = 5.11 Hz, 2H), 2.81 (d, J = 4.64 Hz, 2H), 2.32 (t, J =
7.66 Hz, 2H), 1.80 (dq, J = 6.29, 12.63 Hz, 2H), 1.74—1.54 (m, 5H), 1.52—-1.38 (m, 25H),
1.37-1.07 (m, 35H), 0.88 (t, J = 6.93 Hz, 3H). >*C NMR (126 MHz, CDCl3) & 173.09,
173.04, 170.10, 170.03, 169.89, 169.80, 168.89, 155.76, 155.22, 155.06, 81.93, 81.88,
80.18, 80.15, 73.11, 70.71, 70.65, 70.57, 70.54, 70.19, 70.17, 69.83, 68.63, 68.50, 66.64,
64.15, 64.01, 61.96, 53.49, 49.57, 49.03, 45.85, 45.77, 34.22, 32.99, 32.93, 31.93, 29.71,
29.68, 29.67, 29.52, 29.37, 29.32, 29.16, 28.75, 28.39, 28.30, 28.26, 28.02, 27.34, 24.84,
22.70, 15.17, 14.13. MS (ESI) calculated for Cs4H;01N30,5S, m/z 1063.69, found 1086.63
(M + Na)".

(R)-3-(((R)-2-((tert-butoxycarbonyl)amino)-3-(((S)-1,3-di-tert-butoxy-1-

oxopropan-2-yl)amino) -3-oxopropyl)thio)-2-(palmitoyloxy)propyl 19-(tert-
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butoxycarbonyl)-2,2-dimethyl-4-0x0-3,9,12,15-tetraoxa-5,19-diazahenicosan-21-oate
(29). 'H NMR (500 MHz, CDCl3) § 7.11-6.99 (m, 1H), 5.42 (dd, J = 5.55, 13.09 Hz,
1H), 5.18 (s, 1H), 5.01 (dd, J = 4.32, 8.80 Hz, 1H), 4.53 (dt, J = 2.91, 8.01 Hz, 1H), 4.42—
4.29 (m, 2H), 4.27-4.19 (m, 1H), 3.99 (dd, J = 12.38, 18.29 Hz, 1H), 3.94-3.88 (m, 1H),
3.81-3.75 (m, 1H), 3.69-3.43 (m, 13H), 3.40-3.30 (m, 2H), 3.23 (d, J = 5.94 Hz, 2H),
3.00-2.88 (m, 2H), 2.81 (d, J = 4.76 Hz, 2H), 2.32 (dd, J = 7.05, 14.66 Hz, 2H), 1.90—
1.66 (m, 7H), 1.65-1.36 (m, 35H), 1.36-1.17 (m, 24H), 1.15 (s, 9H), 0.88 (t, J = 6.95 Hz,
3H). >C NMR (126 MHz, CDCl3) & 173.10, 173.05, 170.12, 170.05, 169.88, 169.80,
168.91, 156.06, 155.75, 155.06, 81.94, 81.89, 80.19, 80.18, 78.90, 73.13, 73.12, 70.59,
70.57,70.54, 70.22, 69.64, 68.65, 68.51, 64.17, 64.03, 61.97, 61.95, 54.07, 53.49, 49.53,
49.03, 45.84, 45.76, 38.59, 35.63, 35.61, 35.51, 34.22, 32.99, 32.93, 31.93, 29.71, 29.68,
29.66, 29.61, 29.52,29.37, 29.32, 29.16, 28.74, 28.46, 28.39, 28.30, 28.25, 28.01, 27.34,
24.84,22.70, 14.13. MS (ESI) calculated for Cso0H;12N4017S, m/z Exact Mass: 1192.77,
found 1215.75 (M + Na)".

(30). "H NMR (500 MHz, CDCls) & 7.05 (t, J = 9.44 Hz, 1H), 5.47-5.29 (m, 2H),
5.22-5.15 (m, 1H), 4.53 (dt, J = 2.90, 8.00 Hz, 1H), 4.42-4.31 (m, 2H), 4.27-4.19 (m,
1H), 3.91 (d, J = 23.64 Hz, 2H), 3.78 (dd, J = 2.41, 8.65 Hz, 1H), 3.53 (d, J = 7.87 Hz,
1H), 3.32-3.01 (m, 12H), 2.95 (t, J = 5.66 Hz, 2H), 2.81 (d, J = 5.15 Hz, 2H), 2.32 (t, J =
7.67 Hz, 2H), 1.83-1.54 (m, 12H), 1.54-1.35 (m, 51H), 1.34—1.21 (m, 25H), 1.15 (s, 9H),
0.88 (t, J = 6.94 Hz, 3H). >*C NMR (126 MHz, CDCl3) § 173.04, 170.11, 170.05, 168.90,
156.11, 155.49, 155.45, 155.07, 99.98, 81.94, 81.90, 80.28, 80.24, 80.22, 79.51, 79.46,
79.44,79.34,79.29, 79.27, 73.13, 70.18, 70.13, 61.95, 54.04, 53.49, 49.10, 46.83, 46.77,

46.53, 46.47,46.38, 46.04, 35.62, 35.51, 34.22,32.98, 32.93,31.92, 29.71, 29.66, 29.52,
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29.36,29.32,29.16, 28.48, 28.45, 28.40, 28.30, 28.23, 28.01, 27.34, 24.84, 22.69, 14.13.
MS (ESI) calculated for C7oH;30NO18S, m/z 1374.91, found 1397.93 (M + Na)+.
General Procedure for syntheses of compounds 31-33. Compound 28 (50 mg,
0.04 mmol) was deprotected with trifluoroacetic acid as described earlier in the general
procedure for one step deprotection of N-Boc and O-tert-Butyl (see synthesis of
compound 11) to obtain compound 31 as trifluoroacetate salt (46 mg, quantitative yield).
(18R,22R,25S)-22-amino-25-(hydroxymethyl)-15,23-dioxo-18-(palmitoyloxy)-
3,6,9,16-tetraoxa-20-thia-13,24-diazahexacosan-26-oic acid, trifluoroacetate (31). 'H
NMR (500 MHz, CDCls) 6 8.98 (t, J = 52.61 Hz, 2H), 8.17 (t, J = 62.78 Hz, 3H), 5.64—
4.90 (m, 6H), 4.57 (s, 1H), 4.42 (dd, J=14.77, 37.99 Hz, 2H), 4.31 (d, J = 8.17 Hz, 1H),
4.11-3.84 (m, 4H), 3.75-3.55 (m, 9H), 3.52 (q, J = 7.01 Hz, 2H), 3.27 (s, 2H), 3.21-3.13
(m, 1H), 3.07-2.98 (m, 1H), 2.93-2.85 (m, 1H), 2.78 (dd, J=5.16, 12.20 Hz, 1H), 2.35-
2.23 (m, 2H), 2.01 (s, 2H), 1.63-1.51 (m, 2H), 1.36-1.22 (m, 21H), 1.19 (t, J = 7.01 Hz,
3H), 0.88 (t, J = 6.94 Hz, 3H). *C NMR (126 MHz, CDCl;) & 173.38, 172.66, 168.01,
166.41, 70.28, 69.94, 69.80, 69.40, 66.62, 65.10, 61.69, 55.54, 52.79, 47.54, 34.00, 31.93,
29.73, 29.68, 29.56, 29.37, 29.31, 29.13, 25.27, 24.74, 22.69, 14.89, 14.12. MS (ESI)
calculated for C3sHeoN301,S, m/z 751.46, found 752.49 (M + H)+.
(2S,5R,9R)-5,27-diamino-2-(hydroxymethyl)-4,12-dioxo-9-(palmitoyloxy)-
11,18,21,24-tetraoxa- 7-thia-3,14-diazaheptacosan-1-oic acid, trifluoroacetate (32). 'H
NMR (500 MHz, MeOD) & 5.16-5.04 (m, 2H), 4.46-4.30 (m, 3H), 4.06-3.94 (m, 2H),
3.94-3.74 (m, 4H), 3.64-3.45 (m, 11H), 3.15-3.06 (m, 3H), 2.96 (dt, J = 7.03, 10.13 Hz,
3H), 2.85-2.79 (m, 3H), 2.31-2.23 (m, 2H), 1.91 (dt, J = 6.44, 12.58 Hz, 2H), 1.87-1.80

(m, 2H), 1.57-1.48 (m, 2H), 1.29-1.12 (m, 22H), 0.80 (t, J = 6.95 Hz, 3H). *C NMR
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(126 MHz, MeOD) 6 174.77, 168.74, 167.96, 71.54, 71.28, 71.26, 71.13, 70.03, 69.94,
69.85, 66.57, 63.20, 57.22, 53.70, 53.62, 49.64, 49.47, 47.80, 47.50, 39.65, 35.16, 35.01,
34.78, 33.55, 33.09, 30.81, 30.67, 30.49, 30.23, 28.28, 27.11, 25.98, 23.75, 14.46. MS
(ESI) calculated for C37H7,N401:S, m/z 780.49, found 781.51 (M + H)".

(2S,5R,9R)-5,26-diamino-2-(hydroxymethyl)-4,12-dioxo-9-(palmitoyloxy)-11-
oxa-7-thia-3,14,18,23-tetraazahexacosan-1-oic acid, trifluoroacetate (33). "H NMR
(500 MHz, MeOD) 6 5.32-5.20 (m, 2H), 4.58 (dt, J=3.73, 7.12 Hz, 2H), 4.45 (dd, J =
5.18, 11.90 Hz, 1H), 4.25 (dd, J =4.95, 8.46 Hz, 1H), 4.174.07 (m, 2H), 3.97 (ddd, J =
4.20, 11.31, 14.85 Hz, 3H), 3.34-3.24 (m, 3H), 3.17 (ddt, J = 7.63, 20.38, 32.39 Hz, 9H),
3.07-2.89 (m, 3H), 2.40 (t, J = 7.39 Hz, 2H), 2.19 (ddt, J=7.71, 15.37, 40.61 Hz, 5H),
1.90 (s, 4H), 1.65 (dd, J =7.26, 14.55 Hz, 3H), 1.44-1.23 (m, 21H), 0.92 (t, J = 6.94 Hz,
3H). "C NMR (126 MHz, MeOD) & 174.83, 168.81, 71.34, 66.45, 63.00, 56.62, 53.72,
49.92, 49.75, 49.58, 48.52, 48.27, 48.23, 45.94, 45.84, 37.93, 35.16, 34.66, 33.14, 30.87,
30.84, 30.72, 30.54, 30.32, 26.03, 25.37, 24.25, 23.98, 23.82, 14.71. MS (ESI) calculated
for C37H74N¢OsS, m/z 762.52, found 763.55 (M + H)".

Synthesis of Compound 34: (R)-3-(((R)-2-((tert-butoxycarbonyl)amino)-3-
(((S)-1,3-di-tert-butoxy-1-oxopropan-2-yl)amino)-3-oxopropyl)thio)-2-
hydroxypropyl palmitate. To a solution of 13 (50 mg, 0.10 mmol) in anhydrous
dichloromethane were added triethylamine (21 pL, 0.15 mmol) and a catalytic amount of
DMAP. The reaction mixture was stirred at 0 °C for 30 min. Palmitoyl chloride (27 pL,
0.09 mmol) was then added at 0 °C, followed by stirring of the reaction mixture at room
temperature for 2h. After completion of the reaction, the reaction mixture was

sequentially washed with water, saturated sodium bicarbonate solution. The organic layer
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was dried over anhydrous sodium sulfate, filtered and, evaporated under reduced pressure
to obtain the crude product which was purified using column chromatography (35%
EtOAc/hexanes) to obtain compound 34 (55 mg, 76%)."H NMR (500 MHz, CDCls) &
7.11 (d, J=28.10 Hz, 1H), 5.59 (d, J = 6.67 Hz, 1H), 4.55 (dt, J = 2.88, 8.11 Hz, 1H), 4.38
(d, J=5.22 Hz, 1H), 4.13 (qd, J =5.29, 11.38 Hz, 2H), 4.00 (ddd, J = 3.86, 7.70, 13.58
Hz, 1H), 3.80 (dd, J = 2.88, 8.81 Hz, 1H), 3.54 (dd, J=3.02, 8.82 Hz, 1H), 3.05 (dd, J =
5.30, 14.07 Hz, 1H), 2.92 (dd, J = 6.80, 14.07 Hz, 1H), 2.85-2.68 (m, 2H), 2.39-2.29 (m,
2H), 1.73—1.52 (m, 5H), 1.52—1.38 (m, 18H), 1.34-1.22 (m, 22H), 1.15 (s, 9H), 0.88 (t, J
= 6.95 Hz, 3H). "C NMR (126 MHz, CDCl;) & 173.82, 170.15, 169.07, 82.18, 80.32,
73.29, 69.30, 66.79, 61.95, 53.71, 53.50, 36.21, 35.78, 34.15, 31.93, 29.70, 29.69, 29.66,
29.62,29.47,29.37,29.28, 29.16, 28.30, 28.02, 27.35, 24.90, 22.70, 14.14. MS (ESI)
calculated for C3sH72N>OoS, m/z 732.49, found 755.50 (M + Na)+.

Synthesis of Compound 35: (S)-2-((R)-2-amino-3-(((R)-2-hydroxy-3-
(palmitoyloxy)propyl)thio)propanamido)-3-hydroxypropanoic acid, trifluoroacetate.
Compound 34 (40 mg, 0.05 mmol) was deprotected with trifluoroacetic acid as described
earlier in the general procedure for one step deprotection of N-Boc and O-tert-Butyl (see
synthesis of compound 11) to obtain compound 35 as trifluoroacetate salt (34 mg,
quantitative yield). 'H NMR (400 MHz, CDCls) & 7.88 (s, 1H), 4.69-4.62 m, 1H), 4.57
(s, 1H), 4.15-4.11 (m, 4H), 3.36-3.19 (m, 1H), 3.09-2.80 (m, 2H), 2.68-2.65 (m, 1H),
2.37 (t,J="7.46 Hz, 2H), 1.66—1.53 (m, 2H), 1.29-1.20 (m, 28H), 0.87 (t, J = 6.66 Hz,
3H). *C NMR (126 MHz, CDCl;) & 174.48, 162.34, 34.06, 31.95,29.78, 29.77, 29.71,
29.64,29.41,29.24, 2485, 22.71, 14.12. MS (ESI) calculated for C,5H43N,O+S, m/z

520.31, found 521.37 (M + H)".
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Synthesis of Compound 36: (6R,10R,13S)-tert-butyl 10-((tert-
butoxycarbonyl)amino)-13-(tert-butoxymethyl)-6-hydroxy-2,2,3,3-tetramethyl-11-
0x0-4-oxa-8-thia-12-aza-3-silatetradecan-14-oate. To a solution of 13 (100 mg, 0.20
mmol) in anhydrous DMF were added Imidazole (27 mg, 0.40 mmol) and tert-
Butyldimethylsilyl chloride (34 mg, 0.22 mmol). The reaction mixture was stirred at
room temperature for 16 h, followed by evaporation of the solvent under reduced
pressure. The residue was then dissolved in ethyl acetate and washed with water. The
organic solvent was dried over anhydrous sodium sulfate, filtered and, evaporated under
reduced pressure to obtain the crude product which was purified using column
chromatography (35% EtOAc/hexanes) to obtain compound 36 (96 mg, 79%). 'H NMR
(500 MHz, CDCl3) 6 7.19 (d, J = 7.70 Hz, 1H), 5.61 (t, J=12.51 Hz, 1H), 4.59-4.52 (m,
1H), 4.42-4.37 (m, 1H), 3.80 (ddd, J = 4.46, 10.04, 11.69 Hz, 2H), 3.70-3.55 (m, 2H),
3.52 (ddd, J =3.55, 6.69, 13.10 Hz, 1H), 3.03 (dd, J=5.74, 13.99 Hz, 1H), 2.91 (dd, J =
6.50, 13.98 Hz, 1H), 2.86-2.60 (m, 2H), 1.89—1.75 (m, 1H), 1.45 (d, J =4.59 Hz, 18H),
1.14 (s, 9H), 0.88 (s, 9H), 0.06 (s, 6H). >C NMR (126 MHz, CDCls) § 170.28, 169.03,
155.45, 81.97, 80.10, 73.17, 71.62, 65.81, 62.02, 53.84, 53.49, 53.26, 35.79, 35.68, 35.48,
28.31, 28.02, 27.35, 25.88, 18.29, -5.38. MS (ESI) calculated for C,3HscN,OsSSi, m/z
608.35, found 631.35 (M + Na)".

Synthesis of Compound 37: (6R,10R,13S)-tert-butyl 10-((tert-
butoxycarbonyl)amino)-13-(tert-butoxymethyl)-2,2,3,3-tetramethyl-11-0xo0-6-
(palmitoyloxy)-4-oxa-8-thia-12-aza-3-silatetradecan-14-oate. Compound 36 (50 mg,
0.08 mmol) was palmitoylated using the general procedure for palmitoylation (see

synthesis of compound 28) to obtain compound 37 (64 mg, 93%). '"H NMR (500 MHz,
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CDCls) 6 7.08 (d, J=7.89 Hz, 1H), 5.42 (d, J =4.23 Hz, 1H), 4.97 (dt, J = 5.35, 10.55
Hz, 1H), 4.52 (dt, J =2.92, 7.98 Hz, 1H), 4.32 (d, J = 5.23 Hz, 1H), 3.81-3.70 (m, 3H),
3.53(dd, J=3.04, 8.77 Hz, 1H), 3.02-2.83 (m, 3H), 2.80-2.73 (m, 1H), 2.35-2.27 (m,
2H), 1.65-1.57 (m, 2H), 1.45 (d, J =3.07 Hz, 18H), 1.33—1.22 (m, 24H), 1.19-1.10 (m,
9H), 0.98-0.77 (m, 12H), 0.05 (d, J = 1.78 Hz, 6H). °C NMR (126 MHz, CDCl5) &
173.37,170.20, 168.91, 81.87, 73.18, 73.10, 62.76, 61.99, 53.51, 35.57, 34.42, 32.96,
31.93, 29.70, 29.66, 29.64, 29.48, 29.37, 29.31, 29.17, 28.30, 28.01, 27.34, 25.81, 24.93,
22.70, 18.24, 14.13, -5.39, -5.40. MS (ESI) calculated for C44HssN209SSi, m/z 846.58,
found 869.54 (M + Na)".

Synthesis of Compound 38: (S)-2-((R)-2-amino-3-(((R)-3-hydroxy-2-
(palmitoyloxy)propyl)thio)propanamido)-3-hydroxypropanoic acid, trifluoroacetate.
Compound 37 (60 mg, 0.06 mmol) was dissolved in acetic acid/THF/H,O (6:2:2) and the
reaction mixture was stirred at room temperature for 14 h. After completion of the
reaction, the solvent was evaporated, followed by coevaporation with toluene under
reduced pressure to obtain the crude. The crude residue was purified using column
chromatography (40% EtOAc/hexanes) to obtain pure compound, which was deprotected
with trifluoroacetic acid as described earlier in the general procedure for one step
deprotection of N-Boc and O-tert-Butyl (see synthesis of compound 11) to obtain
compound 38 as trifluoroacetate salt (30 mg, quantitative yield). "H NMR (500 MHz, 10
% MeOD in CDCls) 6 4.83 (dd, J =2.80, 6.39 Hz, 1H), 4.25-4.14 (m, 2H), 3.82-3.68 (m,
3H), 3.58-3.55 (m, 2H), 3.11-2.87 (m, 2H), 2.74 (ddd, J =4.01, 9.05, 11.01 Hz, 1H),
2.69-2.52 (m, 2H), 2.19 (t, J = 7.42 Hz, 2H), 2.12-1.95 (m, 1H), 1.85 (d, J=5.30 Hz,

1H), 1.46 (d, J = 6.71 Hz, 2H), 1.27-0.94 (m, 20H), 0.72 (t, J = 6.86 Hz, 3H). °C NMR
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(126 MHz, 10 % MeOD in CDCls) & 174.40, 73.28, 66.79, 62.60, 62.57, 62.12, 53.28,
49.46, 49.29, 34.50, 34.29, 32.09, 32.02, 29.86, 29.82, 29.67, 29.53, 29.47, 29.32, 25.08,
25.04, 22.84, 14.15. MS (ESI) calculated for C,sH4sN,O-S, m/z 520.31, found 521.33 (M
+H)".

Synthesis of Compound 56: (S)-methyl 2-((tert-butoxycarbonyl)amino)-3-
((((R)-2,2-dimethyl-1,3-dioxolan-4-yl)methyl)thio)-3-methylbutanoate. To a solution
of compound 54 (200 mg, 0.82 mmol) in DMF were added triethylamine (153 pL, 1.1
mmol) and 55 (144 mg, 0.55 mmol). The reaction mixture was stirred at 90 °C for 10h.
After completion of the reaction, the solvent was removed under reduced pressure to
obtain the crude product which was purified using column chromatography (35%
EtOAc/hexanes) to obtain compound 56 (134 mg, 65%). '"H NMR (500 MHz, CDCls) &
5.37 (d, J=8.89 Hz, 1H), 4.31 (d, J =9.14 Hz, 1H), 4.19 (dq, J = 6.06, 12.12 Hz, 1H),
4.08 (dd, J = 6.04, 8.33 Hz, 1H), 3.75 (s, 3H), 3.69 (dd, J = 6.26, 8.34 Hz, 1H), 2.84 (dd,
J=5.82,11.82 Hz, 1H), 2.65 (dd, J =7.33, 11.70 Hz, 1H), 1.44 (d, J=5.26 Hz, 12H),
1.38-1.33 (m, 9H). °C NMR (126 MHz, CDCl3) 8 171.19, 155.34, 109.58, 80.16, 74.96,
68.88, 60.32, 52.08, 47.48, 31.70, 28.29, 26.88, 26.41, 25.71, 25.52. MS (ESI) calculated
for C17H31NOgS, m/z 377.18, found 400.18 (M + Na)".

Synthesis of Compound 57 (General Procedure for Deesterification and
Subsequent Amide-coupling): (S)-methyl 3-(tert-butoxy)-2-((S)-2-((tert-
butoxycarbonyl)amino)-3-((((R)-2,2-dimethyl-1,3-dioxolan-4-yl)methyl)thio)-3-
methylbutanamido)propanoate. Compound 56 (100 mg, 0.26 mmol) was dissolved in
THF, followed by the addition of aqueous solution of lithium hydroxide (13 mg, 0.53

mmol). The reaction mixture was stirred at room temperature for 16 h. After completion
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of the reaction, the solvent was evaporated under reduced pressure to obtain the residue.
The residue was dissolved in ethyl acetate and water, and the solution was acidified using
10% HCI until pH was ~4. The aqueous layer was washed with ethyl acetate. The organic
layer was dried over anhydrous sodium sulfate, filtered and evaporated under reduced
pressure to obtain the carboxylic acid derivative. To a solution of carboxylic acid (0.26
mmol) in anhydrous DMF were added H-Ser(tBu)-OMe.HCI (67 mg, 0.31 mmol), HOBt
(71 mg, 0.53 mmol), and triethylamine (73 pL, 0.53 mmol). The reaction mixture was
stirred at 0 °C for 30 min, followed by addition of EDCI (101 mg, 0.53 mmol) at 0 °C.
The reaction mixture was stirred at room temperature for 16 h, followed by evaporation
of the solvent under reduced pressure. The residue was then dissolved in ethyl acetate and
washed with water. The organic solvent was dried over anhydrous sodium sulfate, filtered
and, evaporated under reduced pressure to obtain the crude product which was purified
using column chromatography (25% EtOAc/hexanes) to obtain compound 57 (87 mg,
65%). "H NMR (500 MHz, CDCl3) & 7.30 (d, J = 7.85 Hz, 1H), 5.57 (d, J = 6.25 Hz, 1H),
4.66 (dt, J=3.04, 7.89 Hz, 1H), 4.27-4.19 (m, 2H), 4.11-4.06 (m, 1H), 3.81 (dd, J =
2.98,9.11 Hz, 1H), 3.73 (s, 3H), 3.68 (dd, J = 6.55, 8.29 Hz, 1H), 3.56 (dd, J=3.22,9.10
Hz, 1H), 2.87 (dd, J=6.59, 12.14 Hz, 1H), 2.73 (dd, J = 6.39, 12.40 Hz, 1H), 1.42 (t,J =
7.49 Hz, 15H), 1.34 (d, J = 3.24 Hz, 6H), 1.12 (s, 9H). *C NMR (126 MHz, CDCl;) &
170.61, 169.63, 155.79, 109.78, 79.96, 75.46, 73.65, 69.11, 61.79, 60.30, 53.39, 52.41,
48.19, 32.18, 28.41, 27.41, 26.95, 25.91, 25.67, 25.63. MS (ESI) calculated for
C24H44N,05S, m/z 520.28, found 543.26 (M + Na)".

General Procedure for Acetonide Deprotection and Subsequent

Palmitoylation (Synthesis of Compound 58): (R)-3-(((S)-4-(((S)-3-(tert-butoxy)-1-
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methoxy-1-oxopropan-2-yl)amino)-3-((tert-butoxycarbonyl)amino)-2-methyl-4-
oxobutan-2-yl)thio)propane-1,2-diyl dipalmitate. Compound 57 (70 mg, 0.13 mmol)
was dissolved in 70% acetic acid (AcOH:H,0) and the reaction mixture was stirred at
room temperature for 16 h. After completion of the reaction, the solvent was evaporated,
followed by coevaporation with toluene under reduced pressure. After complete removal
of the solvent, O-palmitoylation was carried out as discussed in the general procedure for
palmitoylation (see synthesis of compound 28) to afford compound 58 (110 mg, 88%).
'H NMR (500 MHz, CDCl3) & 7.10 (d, J = 8.07 Hz, 1H), 5.56 (d, J = 5.78 Hz, 1H), 5.14
(qd, J=3.63, 6.46 Hz, 1H), 4.64 (dt, J=2.97, 7.99 Hz, 1H), 4.34 (dd, J = 3.55, 11.89 Hz,
1H), 4.17 (dd, J =6.35, 7.87 Hz, 1H), 4.13 (dd, J = 6.05, 11.92 Hz, 1H), 3.82 (dd, J =
2.89,9.09 Hz, 1H), 3.73 (s, 3H), 3.56 (dd, J=3.22,9.11 Hz, 1H), 2.84 (d, J = 6.35 Hz,
2H), 2.29 (t, J =7.56 Hz, 4H), 1.64-1.55 (m, 4H), 1.46—-1.34 (m, 15H), 1.31-1.21 (m,
48H), 1.13 (s, 9H), 0.87 (t, J = 6.96 Hz, 6H). °C NMR (126 MHz, CDCl3) & 173.46,
173.13, 170.62, 169.49, 80.08, 73.68, 70.96, 63.78, 61.69, 60.37, 53.30, 52.46, 48.66,
3441, 34.21, 32.06, 29.81, 29.79, 29.77, 29.64, 29.50, 29.45, 29.44, 29.28, 29.26, 28.89,
28.41, 27.40, 25.98, 25.72, 25.02, 25.00, 22.83, 14.26. MS (ESI) calculated for
Cs3H100N2010S, m/z 956.71, found 979.74 (M + Na)".

Synthesis of Compound 59: (R)-3-(((S)-3-amino-4-(((S)-3-hydroxy-1-
methoxy-1-oxopropan-2-yl)amino)-2-methyl-4-oxobutan-2-yl)thio)propane-1,2-diyl
dipalmitate, trifluoroacetate. Compound 58 (50 mg, 0.05 mmol) was deprotected with
trifluoroacetic acid as described earlier in the general procedure for one step deprotection
of N-Boc and O-tert-Butyl (see synthesis of compound 11) to obtain compound 59 as

trifluoroacetate salt (47 mg, quantitative yield). 'H NMR (500 MHz, CDCl3) & 8.60 (d, J
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=7.24 Hz, 1H), 5.23-5.08 (m, 1H), 4.76-4.62 (m, 1H), 4.35 (s, 1H), 4.30 (dd, J = 2.86,
12.00 Hz, 1H), 4.09 (dd, J = 6.36, 12.02 Hz, 1H), 3.99 (dd, J=4.72, 11.74 Hz, 1H), 3.90
(d, J=9.00 Hz, 1H), 3.76 (s, 3H), 2.87-2.75 (m, 2H), 2.31 (dt, J = 7.42, 14.97 Hz, 4H),
1.77-1.54 (m, 6H), 1.37-1.13 (m, 54H), 0.88 (t, J = 6.94 Hz, 6H). °C NMR (126 MHz,
CDCls) 6 174.24, 173.78, 170.14, 70.68, 63.94, 61.65, 58.72, 55.58, 52.85, 47.76, 34.43,
34.15, 32.08, 29.87, 29.85, 29.82, 29.69, 29.68, 29.53, 29.47, 29.45, 29.28, 28.80, 26.58,
24.99, 24.98, 23.07, 22.85, 14.28. MS (ESI) calculated for C44HgaN>OgS, m/z 800.59,
found 801.63 (M + H)".

Synthesis of Compound 61: (R)-methyl 2-((tert-butoxycarbonyl)amino)-3-
((((R)-2,2-dimethyl-1,3-dioxolan-4-yl)methyl)thio)-3-methylbutanoate. Compound 60
(144 mg, 0.55 mmol) was S-alkylated with 54 (200 mg, 0.82 mmol) as discussed for the
synthesis of compound 56 to obtain compound 61 (132 mg, 64%). 'H NMR (500 MHz,
CDCl3) 6 5.37 (d, J = 8.79 Hz, 1H), 4.29 (d, J = 9.10 Hz, 1H), 4.21-4.15 (m, 1H), 4.06
(dd, J = 6.05, 8.33 Hz, 1H), 3.73 (s, 3H), 3.67 (dd, J = 6.21, 8.34 Hz, 1H), 2.78 (dd, J =
5.70, 11.91 Hz, 1H), 2.65 (dd, J = 7.34, 11.87 Hz, 1H), 1.42 (d, J = 7.20 Hz, 12H), 1.37
(s, 3H), 1.33 (d, J = 5.41 Hz, 6H). *C NMR (126 MHz, CDCls) § 171.32, 155.45,
109.70, 80.27, 75.06, 68.95, 60.57, 52.18, 47.48, 31.76, 28.40, 27.01, 26.55, 25.95, 25.60.
MS (ESI) calculated for C;7H3;NOgS, m/z 377.18, found 400.18 (M + Na)+.

Synthesis of Compound 62: (S)-tert-butyl 3-(tert-butoxy)-2-((R)-2-((tert-
butoxycarbonyl)amino)-3-((((R)-2,2-dimethyl-1,3-dioxolan-4-yl)methyl)thio)-3-
methylbutanamido) propanoate. Compound 61 (100 mg, 0.26 mmol) was deesterified
and coupled with serine derivative using the general procedure (see synthesis of

compound 57) to obtain compound 62 (107 mg, 72%). 'H NMR (500 MHz, CDCl5) &
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7.09 (d, J="7.87 Hz, 1H), 5.62 (d, J = 5.13 Hz, 1H), 4.56 (dt, J = 2.94, 7.92 Hz, 1H), 4.25
(p, J=6.34 Hz, 1H), 4.15 (dd, J=6.89, 13.67 Hz, 1H), 4.10 (dt, J = 5.36, 8.30 Hz, 1H),
3.77 (dd, J =2.93, 8.74 Hz, 1H), 3.68 (dd, J = 6.48, 8.31 Hz, 1H), 3.54 (dd, J = 3.04, 8.75
Hz, 1H), 2.88-2.73 (m, 2H), 1.46 (s, 9H), 1.44 (d, J = 3.74 Hz, 15H), 1.38 (s, 3H), 1.35
(s, 3H), 1.15 (s, 9H). *C NMR (126 MHz, CDCl5) & 169.23, 169.06, 155.82, 109.70,
82.03, 80.03, 75.22, 73.24, 69.12, 62.11, 60.85, 53.67, 48.04, 31.86, 28.40, 28.17, 27.46,
27.01, 26.30, 25.77, 25.67. MS (ESI) calculated for C,7;HsoN,OgS, m/z 562.32, found
585.33 (M + Na)".

Synthesis of Compound 63: (R)-3-(((R)-3-((tert-butoxycarbonyl)amino)-4-
(((S)-1,3-di-tert-butoxy-1-oxopropan-2-yl)amino)-2-methyl-4-oxobutan-2-
ylthio)propane-1,2-diyl dipalmitate. Acetonide deprotection followed by
palmitoylation of compound 62 (90 mg, 0.16 mmol) was carried out as per the general
procedure reported earlier (see synthesis of compound 58) to obtain compound 63 (143
mg, 90%). 'H NMR (500 MHz, CDCl3) & 7.01 (d, J = 7.91 Hz, 1H), 5.56 (d, J = 5.96 Hz,
1H), 5.16 (dd, J=2.98, 5.08 Hz, 1H), 4.54 (dt, J =2.90, 7.80 Hz, 1H), 4.35 (dd, J = 3.32,
11.95 Hz, 1H), 4.16 (dd, J=5.89, 11.97 Hz, 2H), 3.77 (dd, J=2.91, 8.77 Hz, 1H), 3.53
(dd, J=3.04, 8.77 Hz, 1H), 2.84 (d, J = 6.29 Hz, 2H), 2.37-2.23 (m, 4H), 1.61 (dd, J =
6.61, 13.32 Hz, 4H), 1.46-1.42 (m, 24H), 1.32—1.22 (m, 48H), 1.14 (s, 9H), 0.88 (t,J =
6.95 Hz, 6H). *C NMR (126 MHz, CDCls) § 173.45, 173.08, 169.23, 169.06, 155.77,
82.05, 80.05, 73.26, 70.83, 63.72, 62.08, 60.84, 53.68, 48.52, 34.40, 34.22, 33.79, 32.06,
29.84, 29.81, 29.80, 29.78, 29.64, 29.50, 29.45, 29.44, 29.28, 29.26, 28.79, 28.40, 28.18,
27.45, 26.34, 25.64, 25.01, 22.83, 14.26. MS (ESI) calculated for Cs¢H96N2010S, m/z

998.75, found 1021.77 (M + Na)".
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Synthesis of Compound 64: (S)-2-((R)-2-amino-3-(((R)-2,3-
bis(palmitoyloxy)propyl)thio)-3-methylbutanamido)-3-hydroxypropanoic acid,
trifluoroacetate. Compound 63 (50 mg, 0.05 mmol) was deprotected with trifluoroacetic
acid as described earlier in the general procedure for one step deprotection of N-Boc and
O-tert-Butyl (see synthesis of compound 11) to obtain compound 64 as trifluoroacetate
salt (45 mg, quantitative yield). 'H NMR (500 MHz, CDCl;) & 5.17 (d, J = 1.46 Hz, 1H),
4.53—4.23 (m, 2H), 4.23-3.96 (m, 2H), 3.95-3.60 (m, 2H), 2.79 (ddd, J = 24.93, 27.75,
53.40 Hz, 2H), 2.27 (dd, J = 13.42, 18.12 Hz, 4H), 1.58 (s, 6H), 1.46—1.08 (m, 54H), 0.88
(t, J=6.93 Hz, 6H). °C NMR (126 MHz, CDCl3) & 174.01, 173.40, 70.98, 64.30, 45.99,
34.41, 34.23,32.10, 29.92, 29.86, 29.79, 29.77, 29.55, 29.37, 29.35, 25.09, 24.99, 22.85,
14.27. MS (ESI) calculated for C43Hg,N>OgS, m/z 786.57, found 787.60 (M + H)".

Synthesis of Compound 66: (S)-methyl 2-((tert-butoxycarbonyl)amino)-4-
((((R)-2,2-dimethyl-1,3-dioxolan-4-yl)methyl)thio)butanoate. To a solution of 65 (170
mg, 0.68 mmol) in DMF at 0 °C was added 54 (193 mg, 0.82 mmol) and K,CO; (113 mg,
0.82 mmol). The reaction mixture was stirred at room temperature for 16 h, followed by
removal of solvent to obtain the residue. The residue was then dissolved in ethyl acetate
and washed with water. The organic solvent was dried over anhydrous sodium sulfate,
filtered and, evaporated under reduced pressure to obtain the crude product which was
purified using column chromatography (30% EtOAc/hexanes) to obtain compound 65
(160 mg, 65%). '"H NMR (500 MHz, CDCl3) & 5.16 (d, J = 7.83 Hz, 1H), 4.36 (dd, J =
7.28,12.17 Hz, 1H), 4.24-4.17 (m, 1H), 4.06 (dd, J = 6.06, 8.32 Hz, 1H), 3.71 (s, 3H),
3.66 (dd, J = 6.40, 8.32 Hz, 1H), 2.71 (dd, J=5.79, 13.50 Hz, 1H), 2.65-2.53 (m, 3H),

2.15-2.03 (m, 1H), 1.88 (dtd, J = 6.01, 8.42, 14.08 Hz, 1H), 1.39 (d, J = 7.01 Hz, 12H),
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1.32 (s, 3H). *C NMR (126 MHz, CDCl5) & 172.79, 155.40, 109.66, 80.10, 75.79, 68.91,
52.72,52.49, 35.19, 32.81, 28.57, 28.35, 26.96, 25.60. MS (ESI) calculated for
C16H20NO4S, m/z 363.17, found 386.17 (M + Na)".

Synthesis of Compound 67: (S)-tert-butyl 3-(tert-butoxy)-2-((S)-2-((tert-
butoxycarbonyl)amino) -4-((((R)-2,2-dimethyl-1,3-dioxolan-4-
yl)methyl)thio)butanamido)propanoate. Compound 66 (100 mg, 0.27 mmol) was
deesterified and coupled with serine derivative using the general procedure (see synthesis
of compound 57) to obtain compound 67 (114 mg, 77%). "H NMR (500 MHz, CDCls) &
6.70 (d, J=8.03 Hz, 1H), 5.25 (d, J = 7.82 Hz, 1H), 4.56 (dt, J = 2.63, 8.14 Hz, 1H), 4.29
(qt, J=6.85, 13.52 Hz, 2H), 4.11 (dd, J = 6.05, 8.31 Hz, 1H), 3.80 (dd, J = 2.80, 8.73 Hz,
1H), 3.71 (dd, J = 6.45, 8.31 Hz, 1H), 3.52 (dd, J =2.95, 8.73 Hz, 1H), 2.79 (dd, J =
5.74,13.45 Hz, 1H), 2.76-2.68 (m, 2H), 2.64 (dd, J=7.00, 13.47 Hz, 1H), 2.10 (td, J =
6.47, 14.04 Hz, 1H), 1.99-1.92 (m, 1H), 1.52-1.39 (m, 21H), 1.36 (s, 3H), 1.15 (s, 9H).
C NMR (126 MHz, CDCl3) 3 171.06, 169.10, 155.41, 109.69, 82.08, 80.09, 75.70,
73.34, 69.08, 62.07, 53.37, 53.32, 35.07, 33.17, 28.64, 28.46, 28.16, 27.48, 27.05, 25.74.
MS (ESI) calculated for C,6H4gsN,OsS, m/z 548.31, found 571.31 (M + Na)+.

Synthesis of Compound 68: (R)-3-(((S)-3-((tert-butoxycarbonyl)amino)-4-
(((S)-1,3-di-tert-butoxy-1-oxopropan-2-yl)amino)-4-oxobutyl)thio)propane-1,2-diyl
dipalmitate. Acetonide deprotection followed by palmitoylation of compound 67 (100
mg, 0.18 mmol) was carried out as per the general procedure reported earlier (see
synthesis of compound 58) to obtain compound 68 (156 mg, 88%). 'H NMR (500 MHz,
CDCl3) 6 6.77 (d, J = 8.30 Hz, 1H), 5.27 (d, J=8.01 Hz, 1H), 5.16 (qd, J = 3.30, 6.44

Hz, 1H), 4.56 (dt, J = 2.74, 8.23 Hz, 1H), 4.36 (dd, J = 3.23, 11.93 Hz, 2H), 4.18 (dd, J =
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6.02, 11.94 Hz, 1H), 3.80 (dd, J=2.84, 8.74 Hz, 1H), 3.52 (dd, J = 2.97, 8.74 Hz, 1H),
2.73 (dd, J=17.01, 14.94 Hz, 4H), 2.34-2.28 (m, 4H), 2.08 (dq, J = 6.77, 13.44 Hz, 1H),
1.95 (td, J=7.39, 14.63 Hz, 1H), 1.66—-1.57 (m, 4H), 1.45 (d, J =7.59 Hz, 18H), 1.32—
1.22 (m, 48H), 1.15 (s, 9H), 0.88 (t, J = 6.96 Hz, 6H). °C NMR (126 MHz, CDCl3) &
173.53,173.20, 171.06, 169.12, 155.44, 82.03, 80.02, 73.31, 70.34, 63.74, 62.09, 53.34,
53.21, 34.45, 34.25, 32.84, 32.06, 31.95, 29.84, 29.81, 29.80, 29.78, 29.65, 29.64, 29.50,
29.45,29.44,29.28,29.27, 28.48, 28.44, 28.15, 27.47, 25.05, 25.03, 22.83, 14.26. MS
(ESI) calculated for CssH04N2O10S, m/z 984.74, found 1007.75 (M + Na)+.

Synthesis of Compound 69: (S)-2-((S)-2-amino-4-(((R)-2,3-
bis(palmitoyloxy)propyl) thio)butanamido)-3-hydroxypropanoic acid,
trifluoroacetate. Compound 68 (50 mg, 0.05 mmol) was deprotected with trifluoroacetic
acid as described earlier in the general procedure for one step deprotection of N-Boc and
O-tert-Butyl (see synthesis of compound 11) to obtain compound 69 as trifluoroacetate
salt (45 mg, quantitative yield). 'H NMR (500 MHz, CDCl5) & 8.42 (d, J = 0.82 Hz, 1H),
8.32-8.03 (m, 2H), 5.09 (s, 1H), 4.52 (s, 1H), 4.35 (d, J = 10.23 Hz, 1H), 4.25 (s, 1H),
4.13 (d, J=5.69 Hz, 1H), 3.90 (d, J = 1.13 Hz, 2H), 2.67 (s, 4H), 2.38-2.24 (m, 4H),
2.14 (dd, J = 19.76, 25.04 Hz, 2H), 1.57 (d, J = 6.26 Hz, 4H), 1.35-1.16 (m, 50H), 0.88
(t, J=6.95 Hz, 6H). *C NMR (126 MHz, CDCl;) & 174.60, 174.31, 70.25, 63.89, 55.55,
53.07, 34.59, 34.27, 32.10, 29.93, 29.87, 29.86, 29.81, 29.78, 29.56, 29.56, 29.53, 29.50,
29.36, 29.32, 25.07, 25.01, 22.85, 14.27. MS (ESI) calculated for C4,HgoN,OsS, m/z
772.56, found 773.59 (M + H)".

Synthesis of Compound 71: (R)-methyl 3-(((2,2-dimethyl-1,3-dioxolan-4-

yl)methyl)thio)propanoate. Compound 70 (150 mg, 1.24 mmol) was S-alkylated with
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54 (352 mg, 1.49 mmol) as discussed for the synthesis of compound 66 to obtain the
compound 71 (244 mg, 84%)."H NMR (500 MHz, CDCl;) & 4.25 (dt, J=6.11, 12.56 Hz,
1H), 4.10 (dd, J = 6.06, 8.33 Hz, 1H), 3.77-3.63 (m, 4H), 2.90-2.80 (m, 2H), 2.77 (dd, J
=5.68, 13.46 Hz, 1H), 2.68-2.57 (m, 3H), 1.42 (s, 3H), 1.37-1.32 (m, 3H). °C NMR
(126 MHz, CDCl3) 6 172.39, 109.76, 75.61, 68.97, 51.98, 35.43, 34.77, 27.75, 27.05,
25.67. MS (ESI) calculated for C1oH;304S, m/z 234.09, found 257.08 (M + Na)".

Synthesis of Compound 72: (S)-methyl 3-(tert-butoxy)-2-(3-((((R)-2,2-
dimethyl-1,3-dioxolan-4-yl)methyl)thio)propanamido)propanoate. Compound 71
(200 mg, 0.85 mmol) was deesterified and coupled with serine derivative using the
general procedure (see synthesis of compound 57) to obtain compound 72 (228 mg,
71%). '"H NMR (500 MHz, CDCl;) § 6.53 (d, J = 8.26 Hz, 1H), 4.74 (dt, J = 2.91, 8.40
Hz, 1H), 4.27 (p, J = 6.20 Hz, 1H), 4.12 (dd, J=6.07, 8.34 Hz, 1H), 3.82 (dd, J =2.83,
9.09 Hz, 1H), 3.75 (s, 3H), 3.71 (dd, J = 1.85, 6.45 Hz, 1H), 3.57 (dd, J = 3.07, 9.10 Hz,
1H), 2.91 (ddd, J=3.19, 7.78, 14.27 Hz, 2H), 2.78 (dd, J = 5.90, 13.51 Hz, 1H), 2.66
(dd, J=6.83, 13.51 Hz, 1H), 2.57 (t, J = 7.33 Hz, 2H), 1.44 (s, 3H), 1.36 (s, 3H), 1.14 (s,
9H). *C NMR (126 MHz, CDCl;) & 170.99, 170.87, 109.65, 75.51, 73.53, 68.89, 62.00,
52.87,52.47,36.64, 35.45, 28.19, 27.34, 26.96, 25.58. MS (ESI) calculated for
C17H3NOgS, m/z 377.18, found 400.18 (M + Na)".

Synthesis of Compound 73: (R)-3-((3-(((S)-3-(tert-butoxy)-1-methoxy-1-
oxopropan-2-yl)amino)-3-oxopropyl)thio)propane-1,2-diyl dipalmitate. Acetonide
deprotection followed by palmitoylation of compound 72 (120 mg, 0.31 mmol) was
carried out as per the general procedure reported earlier (see synthesis of compound 58)

to obtain compound 73 (214 mg, 83%). 'H NMR (500 MHz, CDCl;) & 5.14 (qd, J=3.40,
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6.43 Hz, 1H), 4.72 (dt, J = 2.95, 8.33 Hz, 1H), 4.36 (dd, J=3.36, 11.92 Hz, 1H), 4.16
(dd, J=6.05, 11.93 Hz, 1H), 3.80 (dd, J =2.86, 9.09 Hz, 1H), 3.73 (s, 3H), 3.55 (dd, J =
3.12,9.09 Hz, 1H), 2.88 (t, J = 7.22 Hz, 2H), 2.73 (d, J = 6.61 Hz, 2H), 2.55 (t, J=7.28
Hz, 2H), 2.30 (td, J = 4.64, 7.55 Hz, 4H), 1.65-1.56 (m, 4H), 1.35-1.20 (m, 49H), 1.13
(s, 9H), 0.87 (t, J = 6.94 Hz, 6H). °*C NMR (126 MHz, CDCls) § 173.39, 173.13, 170.91,
170.63, 73.46, 70.38, 63.55, 61.93, 52.88, 52.38, 36.50, 34.32, 34.12, 32.50, 31.93, 29.71,
29.68, 29.67, 29.66, 29.65, 29.51, 29.51, 29.37, 29.31, 29.30, 29.14, 29.12, 28.10, 27.29,
24.92, 24.89, 22.70, 14.13. MS (ESI) calculated for C46Hg7NOgS, m/z 813.61, found
836.62 (M + Na)".

Synthesis of Compound 74: (R)-3-((3-(((S)-3-hydroxy-1-methoxy-1-
oxopropan-2-yl)amino)-3-oxopropyl)thio)propane-1,2-diyl dipalmitate,
trifluoroacetate. Compound 73 (50 mg, 0.06 mmol) was deprotected with trifluoroacetic
acid as described earlier in the general procedure for one step deprotection of N-Boc and
O-tert-Butyl (see synthesis of compound 11) to obtain compound 74 (46 mg, quantitative
yield). '"H NMR (500 MHz, CDCls)  6.67 (d, J = 7.19 Hz, 1H), 5.14 (qd, J = 3.25, 6.53
Hz, 1H), 4.68 (dt, J=3.42, 7.13 Hz, 1H), 4.39 (dd, J =3.22, 11.94 Hz, 1H), 4.15 (dd, J =
6.41, 11.96 Hz, 1H), 3.97 (qd, J = 3.45, 11.37 Hz, 2H), 3.79 (s, 3H), 2.98-2.91 (m, 1H),
2.86 (dt, J=6.70, 13.40 Hz, 1H), 2.72 (d, J = 6.54 Hz, 2H), 2.63-2.52 (m, 2H), 2.31 (dd,
J=17.28,14.91 Hz, 4H), 1.65-1.56 (m, 4H), 1.43-1.10 (m, 49H), 0.87 (t, J = 6.95 Hz,
6H). *C NMR (126 MHz, CDCls) & 173.78, 173.75, 171.27, 170.97, 70.74, 63.75, 63.35,
54.93, 52.92, 36.73, 34.49, 34.26, 32.71, 32.07, 29.84, 29.81, 29.80, 29.79, 29.65, 29.64,
29.51,29.43,29.27, 29.25, 28.46, 25.04, 25.00, 22.83, 14.27. MS (ESI) calculated for

C42H79NOgS, m/z 757.55, found 780.55 (M + Na)".
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Synthesis of Compound 76: (2S,2'S)-dimethyl 2,2'-(((2R,2'R)-3,3"-
diselanediylbis(2-((tert-butoxycarbonyl)amino)propanoyl))bis(azanediyl))bis(3-(tert-
butoxy)propanoate). To a solution of L-selenocystine (75, 500 mg, 1.49 mmol) in water
were added triethylamine (624 pL, 4.48 mmol) and Di-tert-butyl-dicarbonate (1.0 g, 4.48
mmol). The reaction mixture was stirred at room temperature for 2h. After completion of
the reaction, the solvent was evaporated under reduced pressure. The residue was
dissolved in ethyl acetate and washed with 10% HCI. The organic layer was dried over
anhydrous sodium sulfate, filtered and, evaporated under reduced pressure to obtain the
crude product which was purified using column chromatography (15% MeOH/CH,Cl,) to
obtain compound N,,N,'-di-Boc-L-selenocystine (870 mg, 95%). To a solution of di-Boc-
L-selenocystine (400 mg, 0.74 mmol) in anhydrous DMF were added H-Ser(tBu)-
OMe.HCI (348 mg, 1.64 mmol), HOBt (300 mg, 2.22 mmol), and triethylamine (309 pL,
2.22 mmol). The reaction mixture was stirred at 0 °C for 30 min, followed by addition of
EDCI (425 mg, 2.22 mmol) at 0 °C. The reaction mixture was stirred at room
temperature for 16 h, followed by evaporation of the solvent under reduced pressure. The
residue was then dissolved in ethyl acetate and washed with water. The organic solvent
was dried over anhydrous sodium sulfate, filtered and, evaporated under reduced pressure
to obtain the crude product which was purified using column chromatography (40%
EtOAc/hexanes) to obtain compound 76 (450 mg, 73%)."H NMR (500 MHz, CDCl) &
7.39 (d, J=5.79 Hz, 2H), 5.69 (d, J = 6.98 Hz, 2H), 4.67 (dt, J = 4.45, 13.24 Hz, 4H),
3.78 (dd, J=3.57,9.12 Hz, 2H), 3.71 (s, 6H), 3.57 (dd, J = 3.74, 9.19 Hz, 2H), 3.37 (dd,
J=7.36,12.93 Hz, 2H), 3.29 (dd, J =4.51, 12.38 Hz, 2H), 1.44 (s, 18H), 1.11 (d, J =

3.40 Hz, 18H). *C NMR (126 MHz, CDCl3)  170.65, 170.55, 155.47, 80.27, 73.63,
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61.82, 54.70, 53.25, 52.46, 34.34, 28.49, 27.40. MS (ESI) calculated for C3,HsgN4O12Ses,
m/z 850.23, found 873.24 (M + Na)".

Synthesis of Compound 77: (S)-methyl 3-(tert-butoxy)-2-((R)-2-((tert-
butoxycarbonyl)amino)-3-((((R)-2,2-dimethyl-1,3-dioxolan-4-
yl)methyl)selanyl)propanamido)propanoate To a solution of compound 76 (270 mg,
0.31 mmol) in ethanol at 0 °C was added sodium borohydride (25 mg, 0.68 mmol). The
reaction mixture was stirred at 0 °C for 15 min, followed by addition of compound 54
(373 mg, 1.58 mmol). The reaction mixture was stirred at room temperature for 18h.
After completion of the reaction, the reaction was quenched with 1N HCI, followed by
washing of the reaction mixture with ethyl acetate. The organic layer was dried over
anhydrous sodium sulfate, filtered and, evaporated under reduced pressure to obtain the
crude product which was column purified (50%EtOAc/hexanes) to obtain pure compound
77 (274 mg, 82%). 'H NMR (500 MHz, CDCl3) § 7.06 (d, J = 7.90 Hz, 1H), 5.59 (d, J =
5.00 Hz, 1H), 4.65 (dt, J=3.01, 8.12 Hz, 1H), 4.40 (d, J=4.72 Hz, 1H), 4.32 (p, J = 6.33
Hz, 1H), 4.10 (dd, J = 6.05, 8.26 Hz, 1H), 3.81 (dd, J = 2.96, 9.09 Hz, 1H), 3.73 (s, 3H),
3.65 (dd, J=6.69, 8.24 Hz, 1H), 3.55 (dd, J =3.21, 9.10 Hz, 1H), 3.12 (dd, J = 5.69,
12.94 Hz, 1H), 2.90 (dd, J = 6.12, 12.95 Hz, 1H), 2.82 (dd, J=6.52, 12.70 Hz, 1H), 2.73
(dd, J=6.08, 12.72 Hz, 1H), 1.46-1.43 (m, 12H), 1.35 (s, 3H), 1.13 (s, 9H). °C NMR
(126 MHz, CDCl3) 6 170.67, 170.60, 155.42, 109.80, 80.39, 76.34, 73.63, 69.51, 61.84,
54.54,53.24,52.53,28.44, 27.62,27.42, 27.02, 26.95, 25.72. MS (ESI) calculated for
C2H4N,05Se, m/z 540.19, found 563.19 (M + Na)".

Synthesis of Compound 78: (R)-3-(((R)-3-(((S)-3-(tert-butoxy)-1-methoxy-1-

oxopropan-2-yl)amino)-2-((tert-butoxycarbonyl)amino)-3-
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oxopropyl)selanyl)propane-1,2-diyl dipalmitate. Acetonide deprotection followed by
palmitoylation of compound 77 (180 mg, 0.33 mmol) was carried out as per the general
procedure reported earlier (see synthesis of compound 58) to obtain compound 78 (260
mg, 80%). 'H NMR (500 MHz, CDCl3) & 7.02 (d, J = 8.12 Hz, 1H), 5.41 (d, J = 6.27 Hz,
1H), 5.20 (s, 1H), 4.65 (dt, J =3.04, 8.14 Hz, 1H), 4.43 (d, J=5.08 Hz, 1H), 4.33 (dd, J
=3.52,11.86 Hz, 1H), 4.18 (dd, J=5.97, 11.87 Hz, 1H), 3.82 (dd, J=2.97, 9.10 Hz,
1H), 3.73 (s, 3H), 3.56 (dd, J=3.24,9.11 Hz, 1H), 2.98 (ddd, J = 6.16, 12.94, 33.73 Hz,
2H), 2.82 (d, J = 6.34 Hz, 2H), 2.31 (ddd, J = 2.44, 7.34, 9.56 Hz, 4H), 1.65-1.56 (m,
4H), 1.46 (d, J = 11.54 Hz, 9H), 1.34-1.20 (m, 48H), 1.14 (s, 9H), 0.87 (t, J = 6.96 Hz,
6H). *C NMR (126 MHz, CDCls) & 173.51, 173.24, 170.58, 170.52, 155.28, 80.34,
73.65, 71.04, 64.07, 61.80, 54.40, 53.26, 52.54, 34.46, 34.23, 32.06, 29.84, 29.81, 29.80,
29.78, 29.65, 29.64, 29.51, 29.46, 29.44, 29.28, 29.28, 28.43, 27.56, 27.42, 25.05, 25.01,
24.96, 22.83, 14.27. MS (ESI) calculated for Cs;HosN>O1¢Se, m/z 976.62, found 999.63
(M + Na)".

Synthesis of Compound 79: (R)-3-(((R)-2-amino-3-(((S)-3-hydroxy-1-
methoxy-1-oxopropan-2-yl)amino)-3-oxopropyl)selanyl)propane-1,2-diyl
dipalmitate, trifluoroacetate. Compound 78 (50 mg, 0.05 mmol) was deprotected with
trifluoroacetic acid as described earlier in the general procedure for one step deprotection
of N-Boc and O-tert-Butyl (see synthesis of compound 11) to obtain compound 79 as
trifluoroacetate salt (48 mg, quantitative yield). 'H NMR (500 MHz, CDCl3) & 8.23 (d, J
=7.59 Hz, 1H), 5.18 (dt, J = 6.51, 9.53 Hz, 1H), 4.70-4.65 (m, 1H), 4.39—4.31 (m, 2H),
4.12 (dd, J=6.44,11.90 Hz, 1H), 3.97 (d, J =9.20 Hz, 1H), 3.87 (dd, J=4.91, 11.65 Hz,

1H), 3.77 (s, 3H), 3.15 (dd, J = 6.21, 13.52 Hz, 1H), 3.08 (dd, J = 6.21, 13.46 Hz, 1H),
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2.86-2.76 (m, 2H), 2.31 (dt, J = 7.56, 12.73 Hz, 4H), 1.65-1.54 (m, 4H), 1.33-1.20 (m,
48H), 0.88 (t, J = 6.93 Hz, 6H). *C NMR (126 MHz, CDCls) § 174.24, 173.89, 170.24,
71.06, 64.15, 61.98, 55.48, 53.39, 52.97, 34.52, 34.22, 32.08, 29.88, 29.83, 29.72, 29.70,
29.53,29.48, 29.32, 29.29, 25.13, 25.04, 25.00, 22.85, 14.28. MS (ESI) calculated for

C42H80N208S€, m/z 82050, found 821.53 (M + H)+.
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TOF
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TOF Spectrum
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Profile Spactrum at 459726
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TOF Spectrum

TOF Profile Spectrum at 1£6 57 min
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TOF Spectrum

TOF {scan 1)

Frofile Spectrum at 57.53 min
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TOF Spectrum TOF

Frofile Spectrum at 8526 63
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Frofile Spectrum at 202.79 mn
TOF Spectrum TOF ‘sean 1)
M_Baseline =0 Abundance Min =0 Abundarce Max = 11850
! 1E'IID§ 1&498033‘4(M+Na)+
110005
12000 1050.80338 .
- O (@]
HD:H:'E /\/\/\/\/\/\/\/\)J\O O)\NH H OJ<
E‘D:ﬂ; \/\/\/\/\/\/\/\/\H/O\/'\/S\/-\[(N\é/go .
- O O _\O |
% 000z 16 4\ :' !
=] |
B .
E :"D:'Dg Exact Mass: 1026.78
T e |
] 1051 BO3ET
40207 }
30004
0 1052.8031
.='
1 Lt ps L . . -
7 1T P T 17T 1T 17 1T 1 "
C S0 1000 1500 2000 26800 3000 500
mz




1H Spectrum S91

NOTON—SOD ~N o MMOPUNO- OAONMNOUOMN mOONNHOUD OO 11000
00 00 00 00 00 6 0 O Lo 3 FEFEFONn AN ANANNH ARSI Ao 0
e \/ NN A NN TS| N
~ 10000
~ 9000
@]
Izlo ~ 8000
SN N T N N N
HyC 25 27 29 31 33 0 NH, 0O
2 1'8 2 '3' - 7000
Hs 36, 3 40, 4 44 1 NH
8\35/ \37/ 8\39/ \41’/ K‘B/ \|2|1/106\10/ 1\12/183\7/6\”1/9 \_2 1\OH
17 =@
0 14 N
2 0 ~ o 6000
17
~ 5000
~ 4000
F(m) C(d)
2.76 1.58
J (ddd) I(d) H (d)| G (m) E(m) D (m) B[(m) (1) - 3000
8.52 5.14 4.34| 3.96 3.06 2.30 1126 .88
— — — b — } i HE
~ 2000
~ 1000
I N Lo
.
o
i
—




13C Spectrum

174.20
174.05

<

23 18

v
H3 3 3 4 4 44 1
:’3\35/ 6\37/ 8\39/ 0\4‘]/ K43/ \21/106\10/ \12/183\7/

22

17

o =
ot

6\/’;“\

—

*®Q

—70.05
—64.02

0
3

1
N

A\

OH
15

= e

OH

—52.80

25.11
25.01
22.8p

%

IT.Z0

S92

12000
11000
10000
9000
~ 8000
7000
~ 6000
~ 5000
4000
3000
2000

1000

180 170 160 150 140 130 120 110

90 80
f1 (ppm)

~-1000



S93

. Profile Spectrum at 110,11 min
TOF Spestrum | TOF s6an 1)
Easeline = 19.01490373718754 | Abundance Min = () ﬂ«hundapce Max = 1059762
LM AT 43586 (M+H)
1.005
- O
oo PP |
08I N O SN oH
0.7M8 © OH
E — 17
E GE"‘ﬁ Exact Mass: 646.42
= 1
;Euﬁmi 548 43495
G.dw!;:i
030
3 41383 (M+Na)*
o 669.41383 ( )
7 B70.41722
Lk .Llll L'l.-ﬂ.gza.sracj?a(2I\/I+H)+
1Lkl ,
'3-'3"“7';'[|"='|'||'.||||I|||||||||||||||||||.|
B0 1060 1500 200 2500 3000 1500
mz




S94

_. ZIC of +TOF M5: 647188 to 647589 amu from 05.31.11 GATTT PurityChedo 200F ShimAutowiff hax. 2.3e7 cps)
2 3e7 22470
=08 /\/\/\/\/\)OJ\
2 15e7 22 H
%) ' \/k/ N
= \/W\/\/\f( \/\f(
@ 1.0e7] O
% 17
= 50e6] Exact Mass: 646.42
[\
0.0 : : : : , ,
5 10 15 20 30 35
Time, min
B+ TOF MS: 24.959 to 26658 min from 05.31.11 GATTT FurityCheds 200P ShimAuto.miff Agilent hdax. 1.8e6 counts.
1896 Ba7 4815 (M+H)+
1.5e6 |
o 1293.8912(2M+H)+
5
S  1.0e6
2
0
—
L 50e5H/
=
N B93.4292
004 L “L , l , , . , .
500 1000 1500 2000 2500 3000 3500

m/z, amu




1H Spectrum

S95

REIXRR3I g8 MRRRNESY 223232 RITPRARXL BHm3ANIRR
0 o0 o0 O O 0 D TR FELFLFLTL™ e AaANANANAN oo o 11000
——l=— N N Y NN S| N
- 10000
O
i
P N N G N U N\ -9000
H,C 30 28 26 24 22 20 e NH, e
% v 2 i
H 4 4 4 3 3. 3 1 S NH
34C7\46/ 5\44/ 3\42/ 1\40/ 9\38/ ~. 5\|3|4/106\10/ 1\12/13\7/5\ﬁ/9 \?/\OH 2000
H 15
O O 1:4
48 8
H
18 107 - 7000
H (d) F (dd) C(d) L
4.06 3.19 1.57 6000
K (m) J(d) I({dd)| | G(s) E (m) D (dd) Bl(m)|| A (t)
8.73 5.16 431 | | 3.84 281 | | 2.28 1127 || d.s8 L 000
— = — — ] — —
~ 4000
~ 3000
- 2000
- 1000
|
I ) L ) I\ \
0
L T I = {0 D R e T T
= : T 5 g s g & s
o~ ~— Mmoo o~ mn mn < (a2} O —_1000
T T T T T T T T T T T T T T T T T T T T T
9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.0 1.5 1.0 0.5

f1 (ppm)



13C Spectrum

S96

- 34000
32000
30000
28000
26000
- 24000
22000
20000
18000
16000
14000
12000
10000
~ 8000
6000
4000

2000

oo — MOGNNNNOYOT TN 00O
| 0w MMNOWVVOLWWRWLWHLMM— M
— — M MO ANANNNANNANANNANNANNNN A
' ' e |
O
33
SN N N N N N N
HsC 30 28 26 24 22 20 o) NH, 0
32 it 5 3
Hs 4 4 4 3 37. 35, 1 NH
2\46/ 5\44/ 3\42/ 1\40/ 9\38/ ~. \Tr/g\m/ 1\12/%\7/‘3\'1/ 9 \?/\OH
: 15
e} e} 14,
48 8 \OH
18 17
I
I
I
I
|
|
|
I
uumaumumwn*umumuhmmnmhpmmmu, W Wiy Mo .umunumhmﬁnLMnmﬂn i v o L,“"N"M"_""h“
T T T T T T T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20

f1 (ppm)

~-2000



S97

Profile MS + MS Profile at 1197.08 min.
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TOF Spectrum
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TOF Spectrum
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Profile MS + MS Profile at 1075.58 min.
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| OF Spectrum
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FProfile Spectrum at 1081.28
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TOF Spectrum
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Profile MS + MS Profile at 262.87 min.
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Profile MS + MS Profile at 8909.36 min.
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Frofile Spectrum at 158 38 min
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Profile MS + MS Profile at 1201.60 min.
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Profile MS + MS Profile at 78.67 min.
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Profile MS + MS Profile at 71.26 min.
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13C Spectrum
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Profile MS + MS Profile at 1222.68 min.
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Profile

MS

+ MS Profile at 1206.53 min.

abundance

650K
600K
550K

500K
450K

MI\JCO(.AJC-D-D
s 8 38 8 8
X X XA A X

150K
100K

50K

445.2142
(M+Na)*

446.2162

447.2133

Jlll

867.4376 (2M+Na)*

868.4378

869.4359

870.4368

|.ll

O
>|\O)kl;lH 4 O
E\

O
O

>

Exact Mass: 422.20

42

200 400 600

800

1200 1400
m'z (amu)

1000

1600 1800 2000 2200 2400




1H Spectrum 5177

A I 88IIT33 KRNANIIIRNRFZB 5330 R8 T3BHTITINAH B2 38000
NN T} TS ST FELFM MMM AN ANN AAdA A A - O OO -
N | e e N NN TS N NN - 36000
- 34000
32000
2C53H3 2(2 30000
Hsz‘%\ [ [ -
B I 28000
0 HC o NH o) i
30 26 2 21 12
2 34 36 38 40 42 44 Izlg\ 19 S\ 2 NH Iala\ CH 26000
HgC/ T D v e R O/ re 2/3\4/ 6 \_7/ O/ . I
31 20 || H 11 - 24000
43 o) EN I
; o - 22000
HSS\ 1I0 I
/14\ - 20000
HsC CHs I
15 16
18000
16000
14000
E® (_5 (s) J (dd) N (s) Q® I
4,22 3.72 2.90 1.44 0.86 - 12000
A (d) B (s) C(dt)| D(d) F (dd) I (dd) L(® M (m A (s) _
7.13 5.44 4.64 | 4.32 3.41 2.99 2.30 1.60) 112 10000
= — = —H =1 " ey H = A= — I
H (dd) K (m) ol 8000
3.56 2.82 1][26 I
- 6000
| L
4000
| | | +
I
tl I I m | L} [ 2000
| Il il b L
| 1 ! | IR Uk A Lo
T ;e a5 7 LA § AN T SSAY Z s 7 I
< ™ o 0o oo o oo o o VoM o -2000
3 % S &3 583 S8 S 88F—= S i
o o i [aNa| - N — - ol NNy o™
T T T T T T T T T T T T T T T T T T T T T T T T
7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5



13C Spectrum

5178

- 260000
- 240000
- 220000
- 200000
- 180000
- 160000
- 140000
120000
- 100000
- 80000
- 60000
40000
20000

0

e =X~} s} e o =N oM WAONNINE Y NY QoA
NN N n (] o™ ™ — ™M M N DA NN OMNL N
— — o M~ O WO nwmwn ANANANANNNNNNNN™N
N\ Y | | NN T
CH; O
HyC7° i
24
PPN
0O  HC o) NH o)
:|3|0 26 22 %‘] i[IZ
3 34 36, 3 4 22 44 29 19 NH CH;
e NN No NS NP \7/8\0/13
31 20 ” H 1
43 S
H 10
Rt
CH
163
| |
|
| |
1 i |
T T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 60

f1 (ppm)

- -20000



S179

m'z (amu)

Profile MS + MS Profile at 5491.61 min.
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MS

+ MS Profile at 5575.55 min.
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Profile MS + MS Profile at 1216.76 min.
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Profile

MS + MS Profile at 5501.80 min.
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Profile MS + MS Profile at 5569.59 min.
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Profile MS + MS Profile at 141.41 min.
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Profile MS + MS Profile at 1075.58 min.
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Profile

MS + MS Profile at 954.41 min.
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Profile MS + MS Profile at 862.84 min.
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abundance

Profile MS + MS Profile at 843.93 min.
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Profile
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+ MS Profile at 75.94 min.
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TOF Spectrum
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Profile Spectrum at 81.64 min
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Profile MS + MS Profile at 902.71 min.
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Profile

MS + MS Profile at 212.16 min.
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Profile MS + MS Profile at 928.22 min.
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Profile MS + MS Profile at 44.55 min.
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Profile MS + MS Profile at 1226.85 min.
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Profile MS + MS Profile at 1076.22 min.
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Profile MS + MS Profile at 196.08 min.
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Profile MS + MS Profile at 1025.86 min.
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13C Spectrum
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Profile

MS

+ MS Profile at 8912.07 min.
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m'z (amu)

Profile MS + MS Profile at 8903.03 min.
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