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General Methods

(A) Chemistry

Starting materials, reagents and solvents were purchased from commercial suppliers
and used without further purification, unless otherwise stated. Anhydrous THF and
CH,Cl, were obtained from a distillation over sodium wire or CaH,. All non-aqueous
reactions were run under an inert atmosphere (nitrogen or argon) with rigid exclusion
of moisture from reagents and all reaction vessels were oven-dried. The progress of
reactions was monitored by silica gel thin layer chromatography (TLC) plates,
visualized under UV or charred using phosphomolybdic acid solution followed by
heating. Products were purified by flash column chromatography (FCC) on 200-300
mesh silica gel. Petroleum ether refers to the fraction with boiling range 60-90°C or
30-60°C. Proton nuclear magnetic resonance spectra ('H NMR) were recorded on a
spectrometer operating at 300 MHz or 600 MHz. Data is reported as follows:
chemical shift, integration, multiplicity (s = singlet, d = doublet, dd = double doublet,
t = triplet, q = quartet, br = broad, m = multiplet). Carbon nuclear magnetic resonance
spectra (°C NMR) were recorded on a spectrometer operating at 75 MHz or 125 MHz.
High-resolution mass data were obtained on a Micromass Q-Tof UltimaTM
spectrometer. Purity was evaluated by analytical HPLC chromatograms using Agilent
1200 series LC system equipped with Zorbax SB C18 column , 4.6 X150 mm, Sum
partical size, at room temperature. Mobile phase: MeOH: 0.1% TFA in H,O (75:25).

Flow rate: 1.0 mL/min. UV detection: 285nm.

(B) Biology

(a) Enzyme-based assay of PTP1B. A colorimetric high throughput assay to measure
inhibition against PTP1B was performed in 96-well plates. Briefly, the tested
compounds were solubilized in DMSO and serially diluted into concentrations for the
inhibitory test. The assays were carried out in a final volume of 100 puL containing 50
mmol/L MOPS, pH 6.5, 2 mmol/L pNPP, 30 nmol/L GST-PTP1B, and 2% DMSO,
and the catalysis of pNPP was continuously monitored on a SpectraMax 340

microplate reader at 405 nm for 2 min at 30 °C. The ICsy value was calculated from
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the nonlinear curve fitting of the percent inhibition [inhibition (%)] vs the inhibitor
concentration [I] using the following equation: %inhibition=100/{1+(ICsc/[1])k},

where k is the Hill coefficient.

(b) Enzyme-based assay of PTPs. PTPase family members, such as Src homology
domain 2(SH2)-containing tyrosine phosphatase-1(SHP1), Src homology domain 2
(SH2)-containing tyrosine phosphatase-2(SHP2), leukocyte antigen-related
phosphatase (LAR), CDC25B were prepared for the selectivity assay of compounds
as previously mentioned®'. Assays for these PTPases were performed at the optimal
pH for each individual enzyme activity. These enzymes and inhibitors were
preincubated for 3 min at 4 °C, and the assays were initiated by adding substrates.

Assays performed for CDC25B, SHP1 and SHP2, LAR were done using OMFP as a

substrate.

TCPTP PTPIB SHPI1 SHP2 LAR CDC25B
Positive Oleanolic acid(uM)>? Na;VO,(uM)
control

3.02£0.31 | 2.0120.26 | 31.65+0.78 | 20.65£0.59 | 25.32+1.25 | 3.04+0.16

Experimental and Spectroscopic Data for Compounds:

(2Z,4E)-ethyl
5-(2-((S)-1-amino-2-(4-(benzyloxy)phenyl)ethyl)thiazol-4-yl)-2,4-dimethylpenta-2
,4-dienoate (2)

To a solution of 1 (130mg) in CH,Cl, (1.3mL), trifluoroacetic acid (0.55mL) was
added and stirred for 2h at room temperature. The reaction mixture was diluted with
ethyl acetate and washed successively with saturated sodium bicarbonate, water and
brine. The organic layer was dried over sodium sulfate and evaporated in vacuo to
afford amine 2 (105mg, 98%). The crude amine 2 was used without further

purification. 'HNMR (300MHz, CDCI3): § 1.24 (t, 3H, J=7Hz), 1.99 (s, 3H), 2.19 (s,
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3H), 3.23 (m, 1H), 3.42 (m, 1H), 4.17 (q, 2H, J=7Hz), 4.84 (m, 1H), 4.98 (s, 2H), 6.21
(s, 1H), 6.38 (s, 1H), 6.83 (d, 2H, J=9Hz), 6.97 (d, 2H, J=9Hz), 6.99 (s, 1H),
7.30-7.41 (5H).

(2Z,4E)-ethyl
5-(2-((S)-2-(4-(benzyloxy)phenyl)-1-(cyclopropanecarboxamido)ethyl)thiazol-4-yl
)-2,4-dimethylpenta-2,4-dienoate (3a)

A solution of amine 2 (287mg) and DIPEA (0.1mL, 2.2eq) in dry CH,Cl, (5SmL) was
cooled in an ice bath and cyclopropanecarbonyl chloride (77uL, 1.5eq) was added.
The reaction mixture was stirred at room temperature overnight. After the solvent was
concentrated in vacuo, the residue was purified by chromatography (petroleum ether /
acetone = 3/1) to afford 3a (237mg, 72%). 'H NMR (300MHz, CDCls): & 0.74 (m,
2H), 0.90 (m, 2H), 1.25 (t, 3H, J=7Hz), 1.38 (m, 1H), 2.03 (s, 3H), 2.14 (s, 3H), 3.24
(dq, 2H, J=6, 14Hz), 4.21 (q, 2H, J=7Hz), 5.01 (s, 2H), 5.53 (q, 1H, J=7Hz), 6.27 (d,
1H), 6.50 (br, 2H), 6.86 (d, 2H, J=9Hz), 6.98 (d, 2H, J=9Hz), 7.00 (s, 1H), 7.30-7.43
(m, SH); HRMS (ESI) m/z calc for C3;H34N,;NaO,S [M+Na]" is 553.2137, found
553.2153; HPLC purity: 95.3 %.

(2Z,4E)-ethyl
5-(2-((S)-2-(4-(benzyloxy)phenyl)-1-(cyclopentanecarboxamido)ethyl)thiazol-4-yl
)-2,4-dimethylpenta-2,4-dienoate (3b)

'H NMR (300MHz, CDCl3): & 1.25 (t, 3H, J=7Hz), 1.50-1.90 (m, 8H), 2.03 (s, 3H),
2.14 (s, 3H), 2.53 (m, 1H), 3.23 (d, 2H, J=7Hz) , 4.21 (q, 2H, J=7Hz), 5.01 (s, 2H),
5.53 (q, 1H, J=8Hz), 6.27 (br, 2H), 6.48 (s, 1H), 6.84 (d, 2H, J=9Hz), 6.97 (d, 2H,
J=9Hz), 6.99 (s, 1H), 7.31-7.43 (m, 5H); HRMS (ESI) m/z calc for Ci3H3oN>04S
[M+H]" is 558.2631, found 559.2603; HPLC purity: 96.7 %.

(2Z,4E)-ethyl
5-(2-((S)-2-(4-(benzyloxy)phenyl)-1-(4-fluorobenzamido)ethyl)thiazol-4-yl)-2,4-di
methylpenta-2,4-dienoate (3c)
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'H NMR (300MHz, CDCls): & 1.24 (t, 3H, J=7Hz), 1.99 (s, 3H), 2.14 (s, 3H), 3.34
(dq, 2H, J=6, 14Hz), 4.17 (q, 2H, J=7Hz), 5.01 (s, 2H), 5.69 (q, 1H, J=7Hz), 6.27 (s,
1H), 6.49 (s, 1H), 6.84 (d, 2H, J=8Hz), 7.00 (s, 1H), 7.02 (d, 2H, J=8Hz), 7.09 (m,
2H), 7.31-7.42 (m, 5H), 7.76 (m, 2H); HRMS (ESI) m/z calc for C34H33FN,NaO4S
[M+Na]" is 607.2043, found 607.2039; HPLC purity: 95.0 %.

(2Z,4E)-ethyl
5-(2-((S)-2-(4-(benzyloxy)phenyl)-1-isobutyramidoethyl)thiazol-4-yl)-2,4-dimethy
Ipenta-2,4-dienoate (3d)

'H NMR (300MHz, CDCl3): & 1.11 (dd, 6H, J=5, 7THz), 1.21 (d, 2H, J=7Hz), 1.26 (t,
3H, J=7Hz), 2.03 (s, 3H), 2.14 (s, 3H), 2.38 (m, 1H), 3.22 (dd, 2H, J=2, 6Hz) , 4.21 (q,
2H, J=7Hz), 5.02 (s, 2H), 5.53 (q, 1H, J=8Hz), 6.27 (s, 1H), 6.37 (d, 1H, J=8Hz),

6.48 (s, 1H), 6.84 (d, 2H, J=8Hz), 6.98 (d, 2H, J=8Hz), 7.00 (s, 1H), 7.28-7.42 (m,
5H); HRMS (ESI) m/z calc for C3;H37N,04S [M+H]Jr 1s 533.2474, found 533.2484;
HPLC purity: 95.6 %.

(2Z,4E)-ethyl
5-(2-((S)-2-(4-(benzyloxy)phenyl)-1-pentanamidoethyl)thiazol-4-yl)-2,4-dimethyl
penta-2,4-dienoate (3e)

'H NMR (300MHz, CDCls): 5 0.88 (t, 3H, J=7Hz), 1.24-1.31 (m, 6H), 1.55(m, 2H),
2.03 (s, 3H), 2.14 (s, 3H), 2.18 (m, 2H), 3.22 (d, 2H, J=6Hz), 4.21 (q, 2H, J=7Hz),
5.00 (s, 2H), 5.53 (q, 1H, J=7Hz), 6.27 (s, 1H), 6.33 (d, 1H, J=8Hz), 6.48 (s, 1H),
6.84 (d, 2H, J=7Hz), 6.98 (d, 2H, J=7Hz), 6.99 (s, 1H), 7.31-7.40 (m, 5H) ; HRMS
(ESI) m/z calc for C3,H30N,04S [M+H]" is 547.2631, found 547.2638; HPLC purity:
96.5 %.

(2Z,4E)-ethyl
5-(2-((S)-2-(4-(benzyloxy)phenyl)-1-(cyclohexanecarboxamido)ethyl)thiazol-4-yl)-
2,4-dimethylpenta-2,4-dienoate (3f)

'H NMR (300MHz, CDCls): 5 1.26 (t, 3H, J=7Hz), 1.30-1.44 (m, 4H), 1.66-1.80 (m,
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6H), 2.03 (s, 3H), 2.07 (m, 1H), 2.14 (s, 3H), 3.22 (dd, 2H, J=2, 7Hz) , 4.20 (q, 2H,
J=7Hz), 5.02 (s, 2H), 5.53 (q, 1H, J=8Hz), 6.27 (s, 1H), 6.32 (d, 1H, J=8Hz), 6.48 (s,
1H), 6.84 (d, 2H, J=9Hz), 6.98 (d, 2H, J=9Hz), 6.99 (s, 1H), 7.30-7.43 (m, 5H); °C
NMR (300MHz, CDCls): 6 14.3, 17.6, 21.9, 25.8, 25.8, 25.9, 29.9, 40.8, 45.5, 52.1,
60.9, 70.2, 115.0, 117.1, 124.5, 127.6, 128.1, 128.7, 128.9, 129.3, 130.7, 136.3, 137.1,
137.8, 153.2, 157.9, 169.7, 175.6, 177.6, 177.7, 177.9, 177.9, 178.0; HRMS (ESI) m/z
calc for C34H49N,NaO4S [MJrNa]+ 1s 595.2606, found 595.2619; HPLC purity: 95.4
%.

(2Z,4E)-ethyl
5-(2-((S)-1-benzamido-2-(4-(benzyloxy)phenyl)ethyl)thiazol-4-yl)-2,4-dimethylpe
nta-2,4-dienoate (39)

'H NMR (300MHz, CDCls): & 1.26 (t, 3H, J=7Hz), 2.03 (s, 3H), 2.16 (s, 3H), 3.34
(dg, 2H, J=6, 15Hz), 4.21 (q, 2H, J=7Hz), 5.01 (s, 2H), 5.72 (q, 1H, J= 8Hz), 6.28 (s,
1H), 6.50 (s, 1H), 6.85 (d, 2H, J=9Hz), 7.05 (s, 1H), 7.08 (d, 2H, J= 9Hz), 7.12 (d, 1H,
J=8Hz), 7.31-7.74 (m, 8H), 7.75 (d, 2H, J=6Hz); HRMS (ESI) m/z calc for
C34H35N,0,4S [M+H]" is 567.2318, found 567.2344; HPLC purity: 95.5 %.

(2Z,4E)-ethyl
5-(2-((S)-2-(4-(benzyloxy)phenyl)-1-(furan-2-carboxamido)ethyl)thiazol-4-yl)-2,4-
dimethylpenta-2,4-dienoate (3h)

'H NMR (300MHz, CDCl5): & 1.26 (t, 3H, J=7Hz), 2.03 (s, 3H), 2.17 (s, 3H), 3.33
(dg, 2H, J=6, 14Hz), 4.21 (q, 2H, J=7Hz), 5.01 (s, 2H), 5.68 (q, 1H, J=7Hz), 6.28 (s,
1H), 6.49 (br, 2H), 6.85 (d, 2H, J=9Hz), 7.00 (s, 1H), 7.04 (d, 2H, J=9Hz), 7.12 (d,
1H, J=3Hz), 7.17 (d, 1H, J=11Hz), 7.31-7.43 (m, 5H); HRMS (ESI) m/z calc for
C3H33N,05S [M+H] " is 557.2110, found 557.2103; HPLC purity: 95.6 %.

(2Z,4E)-ethyl
5-(2-((S)-1-(benzo[b]thiophene-2-carboxamido)-2-(4-(benzyloxy)phenyl)ethyl)thi
azol-4-yl)-2,4-dimethylpenta-2,4-dienoate (3i)
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'H NMR (300MHz, CDCly): & 1.27 (t, 3H, J=7Hz), 2.04 (s, 3H), 2.17 (s, 3H), 3.37
(dq, 2H, J=6, 15Hz), 4.21 (q, 2H, J=7Hz), 5.00 (s, 2H), 5.72 (q, 1H, J=7Hz), 6.29 (s,
1H), 6.51 (s, 1H), 6.86 (d, 2H, J=8Hz), 7.02 (s, 1H), 7.04 (d, 2H, J=8Hz), 7.24 (d, 2H,
J=8Hz), 7.28-7.45 (m, 8H), 7.78 (s, 1H), 7.82 (t, 2H, J=8Hz); HRMS (ESI) m/z calc
for C3gH3sN,04S, [M+H]" is 623.2038, found 623.2042; HPLC purity: 95.4 %.

(2E,4E)-ethyl
5-(2-((S)-2-(4-(benzyloxy)phenyl)-1-(cyclohexanecarboxamido)ethyl)thiazol-4-yl)-
2,4-dimethylpenta-2,4-dienoate (6a)

The cis-trans isomers are synthesized as previously reported.>> "H NMR (300MHz,
CDCls): & 1.20-1.44 (m, 7H), 1.66-1.80 (m, 6H), 2.10 (s, 3H), 2.15 (br, 1H), 2.30 (s,
3H), 3.24 (d, 2H, J=6Hz) , 4.24 (q, 2H, J=7Hz), 5.02 (s, 2H), 5.57 (q, 1H, J=7Hz),
6.33 (d, 1H, J=8Hz), 6.60 (s, 1H), 6.85 (d, 2H, J=8Hz), 7.00 (d, 2H, J=8Hz), 7.07 (s,
1H), 7.28-7.42 (m, 5H); HRMS (ESI) m/z calc for C33H4N>NaO4S [M+Na]" is
595.2606, found 595.2576; HPLC purity: 96.3 %.

(2E,4Z)-ethyl
5-(2-((S)-2-(4-(benzyloxy)phenyl)-1-(cyclohexanecarboxamido)ethyl)thiazol-4-yl)-
2,4-dimethylpenta-2,4-dienoate (6b)

'H NMR (300MHz, CDCl3): & 1.30 (t, 3H, J=7Hz), 1.32-1.41 (m, 4H), 1.66-1.80 (m,
6H), 1.90 (s, 3H), 2.11 (s, 3H), 2.13 (m, 1H), 3.20 (m, 2H) , 4.22 (q, 2H, J=7Hz), 5.02
(s, 2H), 5.51 (q, 1H, J=8Hz), 6.36 (d, 1H, J=8Hz), 6.55 (s, 1H), 6.90 (d, 2H, J=9Hz),
6.95 (d, 2H, J=9Hz), 6.97 (s, 1H), 7.31-7.43 (m, 5H), 7.79 (s, 1H); HRMS (ESI) m/z
calc for C34H4N204S [M+H]" is 573.2787, found 573.2813; HPLC purity: 95.0 %.

(2Z,42)-ethyl
5-(2-((S)-2-(4-(benzyloxy)phenyl)-1-(cyclohexanecarboxamido)ethyl)thiazol-4-yl)-
2,4-dimethylpenta-2,4-dienoate (6¢)

'H NMR (300MHz, CDCl5): & 1.26 (t, 3H, J=7Hz), 1.32-1.41 (m, 4H), 1.66-1.80 (m,
6H), 2.03 (br, 6H), 2.10 (m, 1H), 3.21 (d, 2H, J=7Hz) , 4.16 (q, 2H, J=7Hz), 5.01 (s,
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2H), 5.49 (q, 1H, J=8Hz), 6.36 (d, 1H, J=8Hz), 6.40 (s, 1H), 6.75 (s, 1H), 6.84 (d, 2H,
J=8Hz), 6.91 (s, 1H), 6.97 (d, 2H, J=8Hz), 7.32-7.43 (m, 5H); HRMS (ESI) m/z calc
for C34H4N2NaO,S [M+Na]' is 595.2606, found 595.2603; HPLC purity: 95.1 %.

ethyl
5-(2-((S)-2-(4-(benzyloxy)phenyl)-1-(cyclohexanecarboxamido)ethyl)thiazol-4-yl)-
2,4-dimethylpentanoate (6d)

'H NMR (300MHz, CDCl;): 6 0.89 (d, 3H, J=7Hz), 1.10-1.28 (m, 8H), 1.29-1.43 (m,
4H), 1.66-1.80 (m, 6H), 1.96 (m, 1H), 2.09 (m, 1H), 2.57 (m, 2H), 2.70 (m, 1H), 3.20
(m, 2H) , 4.11 (dq, 2H, J=3, 7Hz), 5.01 (s, 2H), 5.51 (q, 1H, J=8Hz), 6.40 (m, 1H),
6.73 (m, 1H), 6.83 (d, 2H, J=8Hz), 6.96 (m, 2H), 7.30-7.42 (m, 5H); HRMS (ESI)
m/z calc for C;34H4sN,O4S [MJrH]+ is 577.3100, found 577.3138, mixture of

diastereoisomers.

(S,E)-ethyl
3-(2-(2-(4-(benzyloxy)phenyl)-1-(cyclohexanecarboxamido)ethyl)thiazol-4-yl)-2-
methylacrylate (6e)

'H NMR (300MHz, CDCl3): & 1.16-1.40 (m, 7H), 1.66-1.80 (m, 6H), 2.11 (m, 1H),
2.33 (s, 3H), 3.25 (d, 2H, J= 6Hz) , 4.27 (q, 2H, J=7Hz), 5.02 (s, 2H), 5.57 (q, 1H,
J=THz), 6.28 (d, 1H, J=7Hz), 6.86 (d, 2H, J=8Hz), 6.99 (d, 2H, J=8Hz), 7.29 (s, 1H),
7.29-7.42 (m, 5H), 7.62 (s, 1H); HRMS (ESI) m/z calc for C3;H3¢N>NaO4S [M+Na]Jr
1s 555.2293, found 555.2281; HPLC purity: 98.0 %.

(S,2)-ethyl
3-(2-(2-(4-(benzyloxy)phenyl)-1-(cyclohexanecarboxamido)ethyl)thiazol-4-yl)-2-
methylacrylate (6f)

'H NMR (300MHz, CDCls): & 1.27 (t, 3H, J=7Hz), 1.32-1.41 (m, 4H), 1.66-1.80 (m,
6H), 2.09 (m, 1H), 2.11 (d, 3H, J=2Hz), 3.20 (dq, 2H, J=6, 9Hz) , 4.23 (m, 2H), 5.01
(s, 2H), 5.48 (q, 1H, J= 8Hz), 6.25 (d, 1H, J=8Hz), 6.55 (d, 1H, J=1Hz), 6.85 (d, 2H,
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J=9Hz), 6.98 (d, 2H, J=9Hz), 7.28-7.42 (m, 5H); HRMS (ESI) m/z calc for
C31H36N>NaO4S [MJrNa]Jr is 555.2293, found 555.2287; HPLC purity: 95.4 %.

(S)-ethyl
2-(2-(4-(benzyloxy)phenyl)-1-(cyclohexanecarboxamido)ethyl)thiazole-4-carboxyl
ate (69)

'HNMR (300MHz, CDCls): & 1.18-1.42 (m, 7H), 1.65-1.80 (m, 6H), 2.07 (m, 1H),
3.25 (dd, 2H, J=3, 7Hz) , 4.42 (q, 2H, J=THz), 5.01 (s, 2H), 5.54 (q, 1H, J=8Hz), 6.28
(d, 1H, J=8Hz), 6.85 (d, 2H, J=9Hz), 6.97 (d, 2H, J=9Hz), 7.31-7.42 (m, 5H), 8.01 (s,
1H). HRMS (ESI) m/z calc for CsH33N,04S [M+H]" is 493.2161, found 493.2177;
HPLC purity: 97.6 %.

ethyl
2-((2Z,4E)-5-(2-((R)-2-(4-(benzyloxy)phenyl)-1-(tert-butoxycarbonylamino)ethyl)
thiazol-4-yl)-2,4-dimethylpenta-2,4-dienamido)acetate (10a)

Acid 9 was synthesized as previously reported.>> To a solution of acid 9 (20mg),
glycine ethyl ester hydrochloride (10mg, 1.5eq) and triethylamine (10uL, 3eq) in
DMF (ImL), DCC (9mg, 1.2eq), HOBt (7mg, 1.2eq) were added and stirred at room
temperature overnight. The reaction mixture wad diluted with ethyl acetate and
washed successively with IM HCL, water and brine. The organic layer was dried over
sodium sulfate and concentrated in vacuo. The residue was purified by
chromatography (petroleum ether / ethyl acetate = 3/1) to afford 10a (22mg, 59%) as
a white solid. '"H NMR (300MHz, CDCls): & 1.26 (t, 3H, J=7.1Hz), 1.41 (s, 9H), 2.05
(s, 3H), 2.21 (s, 3H), 3.22 (d, 2H, J=2.0Hz), 4.09 (d, 2H, J=5.4Hz), 4.19 (q, 2H,
J=7.2Hz), 5.02 (s, 2H), 5.18 (m, 1H), 6.192 (s, 1H), 6.530 (s, 1H), 6.86 (d, 2H,
J=8.7Hz), 6.99-7.01 (d, 3H), 7.31-7.43 (m, 5H); HRMS (ESI) m/z calc for
C34H4oN;306S [M+H] is 620.2794, found 620.2823; HPLC purity: 95.5 %.

methyl
3-((2Z,4E)-5-(2-((R)-2-(4-(benzyloxy)phenyl)-1-(tert-butoxycarbonylamino)ethyl)



Electronic Supplementary Material (ESI) for Medicinal Chemistry Communications
This journal is © The Royal Society of Chemistry 2011

thiazol-4-yl)-2,4-dimethylpenta-2,4-dienamido)propanoate (10b)

'H NMR (300MHz, CDCl3): & 1.40 (s, 9H), 2.02 (s, 3H), 2.15 (s, 3H), 2.55 (t, 2H),
3.29 (m, 2H), 3.61 (s, 3H), 3.61 (t, 2H), 5.02 (s, 2H), 6.11 (s, 1H), 6.54 (s, 1H), 6.87
(d, 2H), 7.02 (d, 3H), 7.31-7.42 (m, 5H); HRMS (ESI) m/z calc for C34HsN306S
[M+H]" is 620.2794, found 620.2786; HPLC purity: 95.0 %.

ethyl
4-((2Z,4E)-5-(2-((R)-2-(4-(benzyloxy)phenyl)-1-(tert-butoxycarbonylamino)ethyl)
thiazol-4-yl)-2,4-dimethylpenta-2,4-dienamido)butanoate (10c)

'H NMR (300MHz, CDCl3): & 1.23 (t, 3H, J=7.2Hz), 1.41 (s, 9H), 1.82 (t, 3H,
J=7.1Hz), 2.02 (s, 3H), 2.20 (s, 3H), 2.32 (t, 2H, J=7.1Hz), 3.22 (d, 2H), 3.33 (q, 2H,
J=6.6Hz), 4.10 (q, 2H, J=7.1Hz), 5.02 (s, 2H), 5.21(m, 1H), 6.11 (s, 1H), 6.51 (m, 1H),
6.86 (d, 2H, J=8.1Hz), 7.31-7.43 (m, 5H); HRMS (ESI) m/z calc for C3sH4sN3NaOS
[M+Na]" is 670.2927, found 670.2900; HPLC purity: 95.5 %.

methyl
5-((2Z,4E)-5-(2-((R)-2-(4-(benzyloxy)phenyl)-1-(tert-butoxycarbonylamino)ethyl)
thiazol-4-yl)-2,4-dimethylpenta-2,4-dienamido)pentanoate (10d)

'H NMR (300MHz, CDCls): & 1.40 (s, 9H), 1.54-1.59 (m, 4H), 2.02 (s, 3H), 2.19 (s,
3H), 2.27 (t, 2H, J=7.1Hz), 3.22 (d, 2H), 3.29 (q, 2H, J=6.5), 3.64 (s, 3H), 5.02 (s,
2H), 5.19 (m, 1H), 6.10 (s, 1H), 6.49 (s, 1H), 6.86 (d, 2H, J=8.7Hz), 7.01 (d, 2H,
J=9.0Hz), 7.33-7.40 (m, 5H); HRMS (ESI) m/z calc for C3sHseN306S [M+H]" is
648.3107, found 648.3115; HPLC purity: 99.1 %.

(2Z,4E)-2-ethoxy-2-oxoethyl
5-(2-((R)-2-(4-(benzyloxy)phenyl)-1-(tert-butoxycarbonylamino)ethyl)thiazol-4-yl
)-2,4-dimethylpenta-2,4-dienoate (10e)

To a solution of acid 9 (20mg) in DMF (ImL) was added cesium carbonate (8mg,
0.6eq). The mixture was stirred at room temperature for 1h. Ethyl 2-bromoacetate

(5uL, 1.2eq) was added and the reaction mixture was stirred at room temperature
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overnight. The mixture was diluted with ethyl acetate and washed with water and
brine. The organic layer was dried over sodium sulfate and concentrated in vacuo. The
residue was purified by chromatography (petroleum ether / ethyl acetate = 8/1) to
afford 10e (16mg, 69%) as a white solid. 'H NMR (300MHz, CDCls): & 1.28 (t, 3H,
J=7.1Hz), 1.41 (s, 9H), 2.04 (s, 3H), 2.18 (s, 3H), 3.22 (d, 2H), 4.22 (q, 2H, J=7.1Hz),
4.68 (s, 2H), 5.02 (s, 2H), 5.20 (m, 1H), 6.40 (s, 1H), 6.55 (s, 1H), 6.86 (d, 2H,
J=8.4Hz), 7.00 (d, 2H, J=8.7Hz), 7.04 (s, 1H), 7.31-7.44 (m, SH); HRMS (ESI) m/z
calc for C34H4N207S [M+H]" is 621.2634, found 621.2618; HPLC purity: 95.1 %.

(2Z,4E)-4-ethoxy-4-oxobutyl
5-(2-((R)-2-(4-(benzyloxy)phenyl)-1-(tert-butoxycarbonylamino)ethyl)thiazol-4-yl
)-2,4-dimethylpenta-2,4-dienoate (10f)

'H NMR (300MHz, CDCls): & 1.23 (t, 3H, J=7.2Hz), 1.41 (s, 9H), 1.96-2.00 (m, 2H),
2.03 (s, 3H), 2.15 (s, 3H), 2.37 (t, 2H, J=7.5Hz), 3.228 (d, 2H), 4.12 (q, 2H, ]=7.2Hz),
4.18 (t, 2H, J=6.5Hz), 5.02 (s, 2H), 5.21 (m, 1H), 6.29 (s, 1H), 6.48 (s, 1H), 6.86 (d,
2H, J=8.7Hz), 7.01 (d, 2H, J=8.7Hz), 7.01 (s, 1H), 7.31-7.43 (m, 5H); HRMS (ESI)
m/z calc for C;z;gHssN,O-;S [MJrH]+ is 649.2947, found 649.2964; HPLC purity:
95.0 %.

(2Z,4E)-5-ethoxy-5-oxopentyl
5-(2-((R)-2-(4-(benzyloxy)phenyl)-1-(tert-butoxycarbonylamino)ethyl)thiazol-4-yl
)-2,4-dimethylpenta-2,4-dienoate (10g)

'H NMR (300MHz, CDCls): & 1.24 (t, 3H, J=7.2Hz), 1.40 (s, 9H), 1.68 (m, 4H),
2.03(s, 3H), 2.15 (s, 3H), 2.29 (t, 2H), 3.23 (m, 1H), 4.11 (q, 2H, J=6.9Hz), 4.15 (t,
2H), 5.02 (s, 2H), 5.21(m, 1H), 6.28 (s, 1H), 6.48 (s, 1H), 6.86 (d, 2H, J=8.1Hz), 7.01
(d, 2H, J=8.4Hz), 7.00 (s, 1H), 7.31-7.43 (m, 5H); HRMS (ESI) m/z calc for
C37H4N>NaO;S [M+Na]" is 685.2923, found 685.2950; HPLC purity: 95.0 %.

(2Z,4E)-2-ethoxy-2-oxoethyl
5-(2-((S)-2-(4-(benzyloxy)phenyl)-1-((S)-2-(tert-butoxycarbonylamino)-3-(1H-ind
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ol-3-yl)propanamido)ethyl)thiazol-4-yl)-2,4-dimethylpenta-2,4-dienoate (12a)

To a solution of 10e (1.22g) in CH,Cl, (12mL), trifluoroacetic acid (3mL) was added
and stirred for 2h at room temperature. The reaction mixture was diluted with ethyl
acetate and washed successively with saturated sodium bicarbonate, water and brine.
The organic layer was dried over sodium sulfate and evaporated in vacuo to afford
amine 11 (1.01mg, 99%). The crude amine 11 was used without further purification.
To a solution of amine 11 (10mg) in CH,Cl, (1mL) was added Boc-Trp-OH (7mg,
1.2eq), EDC hydrochloride (5mg, 1.2eq) and DMAP (Img, 04eq). The reaction
mixture was stirred at room temperature overnight. After the solvent was concentrated
in vacuo, the residue was purified by chromatography (petroleum ether / ethyl acetate
= 2/1) to afford 12a (10mg, 72%). 'H NMR (300MHz, CDCls): & 1.28 (t, 3H,
J=7.7THz), 1.42 (s, 9H), 2.10 (s, 3H), 2.12 (s, 3H), 2.94-3.08 (m, 3H), 3.32 (d, 2H,
J=14.4Hz), 4.21 (q, 2H, J=7.1Hz), 4.71 (q, 1H, J=9Hz), 4.98 (s, 2H), 6.22 (d, 1H,
J=6.9Hz), 6.45 (d, 2H, J=3.9Hz), 6.70-6.77 (m, 5SH), 6.91 (s, 1H), 7.04 (m, 2H), 7.18
(m, 1H), 7.28-7.41 (m, 5H), 7.61-7.64 (m, 1H); HRMS (ESI) m/z calc for
C45Hs1N4OgS [M+H]" is 807.3428, found 807.3387; HPLC purity: 95.3 %.

2-((2Z,4E)-5-(2-((S)-2-(4-(benzyloxy)phenyl)-1-((S)-2-(tert-butoxycarbonylamino
)-3-(1H-indol-3-yl)propanamido)ethyl)thiazol-4-yl)-2,4-dimethylpenta-2,4-dienoy
loxy)acetic acid (12b)

To a solution of 12a (10mg) in dioxane/H,O (0.5mL/0.5mL) was added LiOH - H,O
(5mg, 10eq) and stirred overnight at room temperature. The reaction mixture was
diluted with ethyl acetate and the water layer was acidified with 1M HCI. The organic
layer was then washed with water and brine, dried over sodium sulfate and
concentrated in vacuo. The residue was purified by chromatography (CH,Cl, / MeOH
= 7/1) to afford 12b (9mg, 93%).

'H NMR (300MHz, CD;0D): & 1.36 (s, 9H), 2.08 (s, 3H), 2.14 (s, 3H), 3.01-3.13 (m,
4H), 4.35 (t, 1H), 4.63 (s, 2H), 4.96 (s, 2H), 5.35 (q, 1H), 6.42 (s, 1H), 6.52 (s, 1H),
6.84 (d, 3H), 6.97-7.11 (m, 5H), 7.24-7.39 (m, 5H), 7.57 (d, 1H) ; HRMS (ESI) m/z
calc for C43H46N4NaOgS [M+Na]" is 801.2934, Found 801.2870; HPLC purity:98.2 %
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(two peaks, inferred as rotamer).

(2Z,4E)-2-ethoxy-2-oxoethyl
5-(2-((S)-1-((S)-2-amino-3-(1H-indol-3-yl)propanamido)-2-(4-(benzyloxy)phenyl)
ethyl)thiazol-4-yl)-2,4-dimethylpenta-2,4-dienoate (12c)

'H NMR (300MHz, CDCls): & 1.26 (t, 3H, J=7.1Hz), 2.09 (s, 3H), 2.17 (s, 3H), 2.93
(br, 1H), 3.16-3.75 (m, 3H), 4.21 (q, 2H, J=6.9Hz), 4.64 (s, 2H), 5.00 (s, 2H), 5.50 (q,
1H), 6.40 (s, 1H), 6.53 (s, 1H), 6.79-6.84 (m, 3H), 6.92 (d, 2H, J=8.1Hz), 7.02 (s, 1H),
7.09-7.20 (m, 3H), 7.30-7.42 (m, 7H), 7.63 (d, 1H, J=7.5Hz), 7.79 (dbr, 1H), 8.18 (s,
1H); HRMS (ESI) m/z calc for C4oH43N406S [M+H]" is 707.2903, found 707.2932;
HPLC purity: 98.2 %.

(2Z,4E)-2-ethoxy-2-oxoethyl
5-(2-((S)-1-((S)-2-acetamido-3-(1H-indol-3-yl)propanamido)-2-(4-(benzyloxy)phe
nyl)ethyl)thiazol-4-yl)-2,4-dimethylpenta-2,4-dienoate (12d)

'H NMR (300MHz, CDCls): & 1.22 (t, 3H), 2.03 (s, 3H), 2.09 (s, 3H), 2.13 (s, 3H),
2.86-2.99 (m, 3H), 3.33 (dd, 1H, J=15Hz, J=5.1Hz), 4.21 (q, 2H, J=6.9Hz), 4.73 (q,
2H, J=13.8Hz), 4.98 (s, 2H), 5.18 (q, 1H, J=6.9), 6.13(d, 1H, J=7.5Hz), 6.38-6.46 (m,
2H), 6.65 (s, 1H), 6.74 (d, 2H, J=9Hz), 6.80 (d, 2H, J=8.4), 6.91 (s, 1H), 6.96-7.05 (m,
2H), 7.15 (m, 2H), 7.34-7.39 (m, 5H), 7.69 (d, 1H), 8.62 (s, 1H); °C NMR (300MHz,
CDCl): 6 14.3, 18.4, 21.5, 23.6, 29.5, 41.0, 52.6, 54.4, 61.2, 61.8, 70.1, 110.3, 111.4,
114.9, 118.1, 118.7, 119.6, 122.1, 123.3, 123.4, 127.7, 128.2, 128.8, 130.6, 134.5,
136.4, 138.9, 142.5, 153.1, 157.8, 167.2, 167.9, 169.9, 170.6; HRMS (ESI) m/z calc
for C4,H44N4NaO-S [M+Na]" is 771.2828, Found 771.2770; HPLC purity: 98.8 %.

2-((2Z,4E)-5-(2-((S)-1-((S)-2-acetamido-3-(1H-indol-3-yl)propanamido)-2-(4-(ben
zyloxy)phenyl)ethyl)thiazol-4-yl)-2,4-dimethylpenta-2,4-dienoyloxy)acetic ~ acid
(12e)

'H NMR (300MHz, CD;OD): & 1.89 (s, 3H), 2.07 (s, 3H), 2.13 (s, 3H), 2.97-3.24 (m,
4H), 4.67 (t, 1H), 5.00 (s, 2H), 5.33 (t, 1H), 6.39 (s, 1H), 6.49 (s, 1H), 6.84 (d, 2H,
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J=8.4Hz), 6.96-7.07 (m, 6H), 7.20 (s, 1H), 7.23-7.40 (m, 6H), 7.56 (d, 1H, J=7.8Hz);
C NMR (300MHz, CD;0D): & 16.8, 20.6, 21.4, 27.8, 39.7, 53.2, 54.5, 60.9, 69.8,
72.1,109.6, 111.1, 114.6, 117.8, 118.1, 118.6, 121.2, 123.3, 124.5, 127.3, 127.6, 127.6,
128.3, 128.4, 129.5, 130.3, 136.1, 136.9, 137.6, 139.0, 153.2, 157.9, 169.8, 170.9,
171.8, 172.5; HRMS (ESI) m/z calc for C4oH40N4NaO;S [M+Na]" is 743.2515, Found
743.2557; HPLC purity: 95.3 %.

(2Z,4E)-2-ethoxy-2-oxoethyl
5-(2-((S)-1-(2-(1H-indol-3-yl)acetamido)-2-(4-(benzyloxy)phenyl)ethyl)thiazol-4-y
1)-2,4-dimethylpenta-2,4-dienoate (12f)

'"H NMR (300MHz, CDCls): & 1.29 (t, 3H, J=7.2Hz), 2.03 (s, 3H), 2.09 (s, 3H),
2.94-3.12 (m, 2H), 3.75 (s, 2H), 4.25 (q, 2H, J=7.2Hz), 4.70 (s, 2H), 5.00 (s, 2H), 5.50
(q, 1H, J=8.1Hz), 6.35 (s, 1H), 6.40 (s, 1H), 6.52-6.59 (m, 4H), 6.98 (d, 2H,
J=13.5Hz), 7.14 (t, 1H, J=7.4Hz), 7.24 (t, 1H, J=7.2Hz), 7.36-7.43 (m, 5H), 7.53 (d,
1H, J=7.5Hz), 8.47 (s, 1H); >C NMR (300MHz, CDCL): § 14.3, 17.5, 19.4, 22.1,
29.9,33.4,40.8,52.3,61.2,61.8,70.0, 108.6, 111.6, 114.7, 117.9, 118.9, 120.2, 122.7,
124.1, 125.4, 127.2, 127.2, 127.7, 128.2, 128.2, 128.8, 129.0, 130.6, 131.1, 136.0,
136.6, 137.4, 140.6, 153.2, 157.6, 168.3, 169.1, 169.4, 171.1; HRMS (ESI) m/z calc
for C39H39N3NaO4S [M+Na]" is 700.2457, Found 700.2439; HPLC purity: 96.0 %.

2-((2Z,4E)-5-(2-((S)-1-(2-(1H-indol-3-yl)acetamido)-2-(4-(benzyloxy)phenyl)ethyl

)thiazol-4-yl)-2,4-dimethylpenta-2,4-dienoyloxy)acetic acid (129)

'H NMR (300MHz, CD;0D): & 2.07 (s, 3H), 2.11 (s, 3H), 3.04 (dd, 1H, J=13.8Hz,
J=9.2Hz), 3.23 (dd, 1H, J=14.1Hz, J=5.3Hz), 3.63 (s, 2H), 4.61 (s, 2H), 4.98 (s, 2H),
5.41 (m, 1H), 6.40 (s, 1H), 6.50 (s, 1H), 6.71 (d, 2H, J=8.4Hz), 6.87 (d, 2H, J=8.4Hz),
6.98 (t, 1H, J=7.7Hz), 7.08 (s, 1H), 7.11 (t, 1H, J=7.1Hz), 7.27-7.44 (m, 8H), 8.17 (d,
1H, J=8.1Hz); BC NMR (300MHz, CDs;OD): 6 18.0, 21.9, 30.9, 34.0, 41.0, 54.4, 71.1,
109.0, 122.5, 155.9, 199.0, 120.2, 122.8, 125.3, 127.3, 128.6, 128.7, 129.0, 130.4,
131.4, 131.7, 135.3, 137.5, 138.3, 139.0, 140.5, 154.6, 159.2, 169.1, 170.8, 172.8,
174.7, HRMS (ESI) m/z calc for C3;7H35N3NaO¢S [M+Na]Jr 1s 672.2144, Found
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672.2131; HPLC purity: 95.2 %.

(2Z,4E)-2-ethoxy-2-oxoethyl
5-(2-((S)-1-(3-(1H-indol-3-yl)propanamido)-2-(4-(benzyloxy)phenyl)ethyl)thiazol-
4-yl)-2,4-dimethylpenta-2,4-dienoate (12h)

'H NMR (300MHz, CDCl3): & 1.26 (t, 3H, J=7.2Hz), 2.10 (s, 3H), 2.14 (s, 3H), 2.59
(t, 2H, J=7.1Hz), 2.99-3.16 (m, 4H), 4.20 (q, 2H, J=7.2Hz), 4.68 (s, 2H), 4.99 (s, 2H),
5.48 (q, 1H, J=7.8Hz), 6.07 (d, 1H, J=8.4Hz), 6.41 (s, 1H), 6.51 (s, 1H), 6.74 (d, 2H,
J=8.7Hz), 6.80 (d, 2H, J=8.4Hz), 7.00 (s, 1H), 7.08 (t, 1H, J=6.9Hz), 7.17 (t, 1H,
J=7.2Hz), 7.31-7.42 (m, 6H), 7.57 (d, 1H, J=7.5Hz), 8.13 (s, |H); *C NMR (300MHz,
CDCl): 6 14.2,17.8,21.3,21.7,37.2,40.5, 52.2, 61.0, 61.6, 70.0, 111.4, 114.4, 114.8,
117.7, 118.7, 119.3, 122.0, 122.0, 125.1, 127.2, 127.4, 127.6, 128.1, 128.7, 128.8,
130.5, 135.8, 136.5, 137.1, 140.7, 153.1, 157.7, 167.8, 168.9, 169.3, 172.4; HRMS
(ESI) m/z calc for C4oH41N3NaOgS [M+Na]+ 1s 714.2614, Found 714.2637; HPLC
purity: 99.2 %.

2-((2Z,4E)-5-(2-((S)-1-(3-(1H-indol-3-yl)propanamido)-2-(4-(benzyloxy)phenyl)et
hyl)thiazol-4-yl)-2,4-dimethylpenta-2,4-dienoyloxy)acetic acid (12i)

'H NMR (300MHz, CD;OD): & 2.00 (s, 3H), 2.14 (s, 3H), 2.54 (t, 2H, J=6.6Hz),
2.90-2.98 (m, 3H), 3.24-3.32 (m, 1H), 4.63 (s, 2H), 4.98 (s, 2H), 5.40 (g, 1H), 6.40 (s,
1H), 6.51 (s, 1H), 6.82 (d, 2H, J=8.4Hz), 6.92 (s, 1H), 6.95-7.09 (m, 5H), 7.23-7.39
(m, 6H), 7.51 (d, 1H, J=7.8Hz); °C NMR (300MHz, CD;0D): & 18.0, 21.9, 22.7,
30.9, 38.1, 41.0, 54.5, 71.1, 112.4, 115.0, 116.0, 119.0, 119.5, 119.7, 122.4, 123.2,
126.0, 128.7, 129.0, 129.5, 129.6, 131.0, 131.5, 137.5, 138.3, 138.9, 140.3, 154.5,
159.2, 171.0, 173.1, 175.8; HRMS (ESI) m/z calc for C3sH37N3NaOgS [M+Na]" is
686.2301, Found 686.2321; HPLC purity: 96.9 %.

(2Z,4E)-2-ethoxy-2-oxoethyl
5-(2-((S)-1-(4-(1H-indol-3-yl)butanamido)-2-(4-(benzyloxy)phenyl)ethyl)thiazol-4
-yD)-2,4-dimethylpenta-2,4-dienoate (12j)
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'H NMR (300MHz, CDCl3): & 1.26 (t, 3H, J=7.1Hz), 2.08 (s, 3H), 2.15 (s, 3H),
2.01-2.29 (m, 4H), 2.66-2.81 (m, 2H), 3.14-3.24 (m, 2H), 4.21 (q, 2H, J=7.2Hz), 4.68
(s, 2H), 4.97 (s, 2H), 5.55 (q, 1H, J=7.8Hz), 6.23 (d, 1H, J=8.4Hz), 6.41 (s, 1H), 6.54
(s, 1H), 6.81-6.84 (m, 3H), 6.98 (d, 2H, J=8.7Hz), 7.01 (s, 1H), 7.09 (t, 1H, J=7.4Hz),
7.17 (t, 1H, J=7.1Hz), 7.30-7.39 (m, 5H), 7.57 (d, 1H, J=7.8Hz), 8.16 (s, 1H); °C
NMR (300MHz, CDCl): 6 14.3, 17.9, 19.4, 21.9, 24.5, 25.8, 36.0, 41.0, 52.4, 61.2,
61.7,70.1, 111.4, 115.0, 115.4, 117.9, 119.1, 119.3, 120.5, 122.1, 125.3, 127.6, 127.7,
128.2, 128.8, 128.9, 130.7, 136.2, 136.6, 137.2, 140.7, 153.2, 157.9, 168.0, 168.6,
169.3, 172.6; HRMS (ESI) m/z calc for C41H43N3NaOgS [M+Na]+ is 728.2770, Found
728.2758; HPLC purity: 95.4 %.

2-((2Z,4E)-5-(2-((S)-1-(4-(1H-indol-3-yl)butanamido)-2-(4-(benzyloxy)phenyl)eth
yDthiazol-4-yl)-2,4-dimethylpenta-2,4-dienoyloxy)acetic acid (12k)

'H NMR (300MHz, CD;OD): & 2.07 (s, 3H), 2.14 (s, 3H), 2.54 (t, 2H, J=7.2Hz),
2.91-2.98 (m, 3H), 3.244-3.30 (m, 1H), 4.62 (s, 2H), 5.00 (s, 2H), 5.40 (q, 1H), 6.40
(s, 1H), 6.51 (s, 1H), 6.90 (s, 1H), 6.92-7.09 (m, SH), 7.25-7.40 (m, 6H), 7.52 (d, 1H,
J=7.5Hz); BC NMR (300MHz, CDs;OD): 6 16.7, 20.6, 21.4, 29.6, 36.8, 39.7, 53.1,
69.8, 111.0, 113.6, 114.7, 117.7, 118.1, 118.4, 121.1, 121.9, 124.7, 127.4, 127.6, 128.3,
129.7, 130.1, 136.2, 137.0, 137.6, 139.0, 153.2, 157.9, 169.6, 171.7, 174.5; HRMS
(ESI) m/z calc for C3oH39N3NaO4S [M+Na]" is 700.2457, Found 700.2513; HPLC

purity: 95.6 %.
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'H, ¥C NMR and HRMS Spectra
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Figure S4 '"H NMR (300 MHz, CDCl;) spectrum of compound 12d.
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Elemental Composition Report

Tolerance = 50.0 PPM / DBE: min = -1.5, max = 50.0
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%

Monoisotopic Mass, Odd and Even Electron lons
71 formula(e) evaluated with 1 results within limits (up to 20 closest results for each mass)

SIMM-Shuying Peng Q-Tof Ultima 18-Mar-201110:09:24
CYT7498
110318-4 232 (8.117) AM (Cen,5, 80.00, Ht,9000.0,743.25,0.70); Sm (SG, 2x0.00); Cm (230:248) TOF MS ES+
771.2770 1.79¢3
100]
%
757.2419 [Thaca
749.3076 01-2507 757. 7592123 765.2212 1072014 [i 775.1483  781.1906 72170
T T T L (3SR =i ] I T | BB | ) L e | TR PR TS0 o LI I ko |
750.0 755.0 760.0 765.0 770.0 775.0 780.0 785.0
Minimum: 15.00 =1.5
Maximum:  100.00 200.0 50.0 50.0
Mass RA Cale. Mass mDa PEM DBE Score Formula
771.2770  100.00 771.2828 -5.8 -7.6 22.5 1 C42 H44 N4 OF Na S

0

M M S
N~/ " S\m/ a 3
== ™
oY

Figure S5 High resolution mass spectrum of compound 12d.
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Figure S6 '"H NMR (300 MHz, CDCl;) spectrum of compound 12e.

Pulse Sequence: s2pul

157.907
153,153
9,981

180 160 140 120

RrTROm S 11— Y SN |

20 0 ppm

Figure S7 '*C NMR (300 MHz, CDCls) spectrum of compound 12e.

0 M
Elemental Composition Report %/\ri
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Hiv-J nITT

Tolerance = 50.0 PPM / DBE: min = -1.5, max = 50.0 HI

P ok
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0% )=0 © O/Er
Monoisotopic Mass, Odd and Even Electron lons \

71 formula(e) evaluated with 1 results within limits (up to 20 closest results for each mass)

\

SIMM-Shuying Peng Q-Tof Ultima 18-Mar-201110:09:24
cyT721
110318-4 252 (8.818) AM (Cen,5, 80.00, Ht,9000.0,771.28,0.70); Sm (SG, 2x0.00); Cm (242:252) TOF MS ES+
743.2557 198
100+
%:I
743.1535
-%34 1338 2 744.[2552 7452516 767 2624
0 i T T T T T T T T T T T T T T T T T T T miz
736.0 738.0 740.0 742.0 T44.0 746.0 T48.0 750.0 752.0 754.0 756.0
Minimuam: 15.00 =1.5
Max imum: 100.00 200.0 50.0 50.0
Mass RA Calc. Mass mDa PEM DBE Score Formula
T43.2557 100.00 743.2515 4.2 5.6 225 1 Cc40 H40 N4 O7 Na S

Figure S8 High resolution mass spectrum of compound 12e.
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Pulse Sequence: sZpul

| |
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=2 :.s':fﬁlf‘lo'éa,i;s :.aé'as 0.92 1.2 1.81 B 2.15 2.52 3.81
Figure S9 'H NMR (300 MHz, CDCl5) spectrum of compound 12f.
Pulse Sequence: sZpul
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Figure S10 "*C NMR (300 MHz, CDCls) spectrum of compound 12f
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Elemental Composition Report Page

Tolerance = 50.0 PPM / DBE: min = -1.5, max = 50.0
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%

Monoisotopic Mass, Odd and Even Electron lons
47 formula(e) evaluated with 1 results within limits (up to 20 closest results for each mass)

SIMM-Shuying Peng Q-Tof Ultima 18-Mar-201110:39:47
CYTE78i
110318-6 76 (2.665) AM (Cen,5, 80.00, Ht,9000.0,686.23,0.70); Sm (SG, 2x0.00); Cm (76:83) TOF MS ES+
700.2439 1.68e3
100- [
|
Yo
90.5418 7000649 | 7012509 7022446 7085125
0K : e ; AL I v e e e
692.0 694.0 696.0 698.0 700.0 702.0 704.0 706.0
Minimum: 15.00 =1.5
Maximum: 100.00 200.0 50.0 50.0
Mass RA Calc. Mass mDa PEM DBE Score Formula
700.2439 100.00 700.2457 -1.8 =2.6 21.5 1 C39 H39 N3 06 Na 5

HNl|I 0
H sm :

O/\O/\TO\/
0

Figure S11 High resolution mass spectrum of compound 12f.

Pulse Sequence: sZpul

5.408
4.978
a.85!
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_5.420

8 7 6 ] 4 3 2 1 0 ppm
0.88 8.13  1.522.08 1.05 2.57 2.1 1.73 5.05
0.73 2.332.18 1.09 1.41 1.98 1.69 2.00

Figure S12 '"H NMR (300 MHz, CDCls) spectrum of compound 12g.
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Pulse Sequence: s2pul

54.646

Figure S13  '*C NMR (300 MHz, CDCls) spectrum of compound 12g.

Elemental Composition Report

Tolerance = 50.0 PPM / DBE: min = -1.5, max = 50.0
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%

Monoisotopic Mass, Odd and Even Electron lons
48 formula(e) evaluated with 1 results within limits (up to 20 closest results for each mass)

SIMM-Shuying Peng Q-Tof Ultima 18-Mar-201110:34:35
CYTE50
110318-5 60 (2.103) AM (Cen,5, 80.00, Ht,9000.0,686.23,0.70); Sm (SG, 2x0.00); Cm (41:61) TOF MS ES+
672.2131._ 615
100
Yo
71.5586
o i T ; ; R el — miz
671.600 671.700 671.800 671.900 672.000 672.100 672.200
Minimum: 15.00 -1.5
Maximum: 100.00 200.0 50.0 50.0
Mass RA Calc. Mass mDa PPM DBE Score Formula
672.2131 100.00 672.2144 =1.3 =2.0 B B 1 C37 H35 N3 06 Na S

O

0]
HNl|I s} '/©/
L

OAO/\[rOH
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Figure S14 High resolution mass spectrum of compound 12g.
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Pulse Seguence: sZpu E
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Figure S15 'H NMR (300 MHz, CDCl;) spectrum of compound 12h.

Pulse Sequence: s2pul
i = ciin (e e = e
SH88 H S lie = % =
35888 g ST S R grd NEE 2
sssy & R e s el
NEEk 2 R g i o LR sSss =

—157.8492
=L 31382

80 50 40 20 ppm

Figure S16 "*C NMR (300 MHz, CDCls) spectrum of compound 12h.
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Elemental Composition Report Pag.
Tolerance =50.0 PPM / DBE: min = -1.5, max = 50.0
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%
Monoisotopic Mass, Odd and Even Electron lons
47 formula(e) evaluated with 1 results within limits (up to 20 closest results for each mass)
SIMMészhuying Peng Q-Tof Ultima 18-Mar-201109:50:10
CYTB92i
110318-3 382 (13.719) AM (Cen,5, 80.00, H1,9000.0,728.28,0.70); Sm (SG, 2¢0.00); Cm (391:407) TOF MS ES+
60 714.2637 1.59e3
- J
%
152708  716.2516
707.31
%2 2082050 7103975 714.0072 : A | 717.2569  718.2108 7222421
T L5 B i85 2 | T L T Ltar LT 1 S T
708.0 7100 712.0 7140 7160 7180
Minimum:  15.00 -1.5
Maximum:  100.00 200.0 50.0 50.0
Mass RA Calc. Mass mbDa PEM DBE Score Formula
714.2637  100.00 714.2614 93 3.3 21.5 1 C40 H41

0
PPN

g = ~
Hi-7 i sm/ o
OAO/\H/ R
0

Figure S17  High resolution mass spectrum of compound 12h.

Pulse Sequence: szpul
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Figure S18 'H NMR (300 MHz, CDCl;) spectrum of compound 12i.
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Pulse Seguence: sZpul

69.765

206 . 866
198.045
189.535
—183.483

174.525
169551
— 157,880

0 ppm

Figure S19 “C NMR (300 MHz, CDCls) spectrum of compound 12i.

Elemental Composition Report

Page
¥
Tolerance = 50.0 PPM / DBE: min = -1.5, max = 50.0
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%
Monoisotopic Mass, Odd and Even Electron lons
47 formula(e) evaluated with 1 results within limits (up to 20 closest results for each mass)
SIMM-Shuying Pe i
i ying Peng Q-Tof Ultima 18-Mar-201110:34:35
110318-5 60 (2.103) AM (Cen,5, 80.00, Ht,9000.0,672.21,0.70); Sm (SG, 2x0.00); G (52:63
mu} 686.2321 ? e Ezsgs
%J
854361
O]E 735 6863373 687.2338
. : Hee—n : T —
685.60 685.80 soso0 = seaz0  ema0 | eeeo | e e S
Minimum: 15.00 =1.5
Maximum:  100.00 200.0 50.0 50.0
Mass RA Calc. Mass mDa PPM DBE Score Formula
686.2321 100.00 686,2301 2.0 2.9 215 1 C38 H37 N3 06 Na S

o]
)‘\H N

Figure S20 High resolution mass spectrum of compound 12i.
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Figure S21 "H NMR (300 MHz, CDCl;) spectrum of compound 12j.
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Figure S22 *C NMR (300 MHz, CDCls) spectrum of compound 12;.
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Elemental Composition Report

Tolerance = 50.0 PPM / DBE: min = -1.5, max = 50.0
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%

Monoisotopic Mass, Odd and Even Electron lons
47 formula(e) evaluated with 1 results within limits (up to 20 closest results for each mass)

SIMM-Shuying Peng Q-Tof Ultima 18-Mar-201109:50:10
CYTT06i
110318-3 363 (12.704) AM (Cen,5, 80.00, Ht,9000.0,714.26,0.70); Sm (SG, 2x0.00); Cm (361:378) TOF MS ES+
728.2758 9.33e3
100+
Y
729.2841
716.2498 717.2540 722.2529 728.0863 | 730.2736 733.2441 73&.2?&&
R B AR R T T T TPT I T[T T T T T T ™ T TITTT I rIITTrrT] T T T
716.0 718.0 7200 7220 724.0 726.0 728.0 730.0 7320 734.0 736.0 738.0
Minimum: 15.00 -1.5
Maximum: 100.00 200.0 50.0 50.0
Mass RA Calc. Mass mDa PPM DBE Score Formula
728.2758 100.00 728.2770 -1.2 -1.7 215 1 C41 H43 M3 06 Na S
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I
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Figure S23 High resolution mass spectrum of compound 12j.
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Figure S24 '"H NMR (300 MHz, CDCls) spectrum of compound 12k.

Pulse Sequence: sZpul

196.823
157.876
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—-174.495
-~ 171.698
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T
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Figure $25 '*C NMR (300 MHz, CDCl;) spectrum of compound 12k.
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Tolerance = 50.0 PPM / DBE: min = -1.5, max = 50.0
Isotope cluster parameters: Separation = 1.0 Abundance = 1.0%

Monoisotopic Mass, Odd and Even Electron lons
47 formula(e) evaluated with 1 results within limits (up to 20 closest results for each mass)

SIMM-Shuying Peng Q-Tof Ultima 18-Mar-201110:52:55

CYTE78a

110318-7 61 (2.139) AM (Cen,5, 80.00, Ht,9000.0,686.23,0.70); Sm (SG, 2x0.00); Cm (56:62) TOF MS ES+
700.2513 513

mn1
%i

701.
E64.2321 687.2346 700.0966 708.2109 TATATET 759 724.13
o SESME2 1 89T : ks ‘ 2428.724.1395

T T e 600 | 6850 | G800 = GOBO | 7000 | 7080 7100 | 7150 | 7200
Minimum: 15.00 -1.5
Maximum: 100.00 200.0 50.0 50.0
Mass RA Calc. Mass mDa PPM DBE Score Formula
700.2513 100.00 700.2457 5.6 8.0 25 1 C39 H39 N3 06 HNa S

HIM 0
@i/\/“\[\] /N
H S/i‘“i‘“ =

Figure S26 High resolution mass spectrum of compound 12k.
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