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General Remarks

All reactions were carried out under an argon atmosphere with dry solvents under anhydrous conditions, unless otherwise
stated. Reagents were commercially obtained (Peptides International, ChemImpex, Aldrich, GLbiochem and Acros) at the
highest quality and used without further purification. Reactions were monitored via thin-layer chromatography (TLC) carried
out on 250pm Whatman silica gel plates (4861-820) using UV light as the visualizing agent and potassium permanganate in
water as heat and developing agents. SiliCycle SiliaFlash silica gel (60, particle size 40-63um) was used for flash
chromatography. Automated column chromatography was performed on Teledyne CombiFlash Rf-200 using 12g silica flash
columns and 25g solid sample cartridges. Yields refer to spectroscopically and/or chromatographically homogeneous

materials.

NMR spectra were obtained at 30°C on either a 600-MHz Varian NMR-S, 500-MHz INOVA, or 300-MHz Varian NMR-S
using residual undeuterated solvent as an internal reference. The variable temperature (VT) NMR spectra were taken from
318 K to 248 K. The following abbreviations were used to explain multiplicities: s = singlet, d = doublet, t = triplet, q =

quartet, p = pentet, m = multiplet, b = broad, bd = broad doublet, dd = doublet of doublet, and dq = doublet of quartet.

LC/MS was recorded on an Agilent 1200 Series HPLC system (Zorbax Agilent SB-C;s column, 3.5um, 2.1 x 30mm)
connected to an Agilent 62440A LC/MS Trap running in the positive electrospray ionization (ESI+) mode. The mobile phase
was composed of DDI water with 0.1% (v/v) formic acid (solvent A) and HPLC grade acetonitrile with 0.1% (v/v) formic
acid (solvent B). The gradient elution was as follows: flow rate 1.0 mL/min; initial 80% solvent A, 20% solvent B; at 4.5
min 10% solvent A, 90% solvent B hold 0.1 min; at 7 min 85% solvent A, 15% solvent B. HRMS data were obtained at the
Bioanalytical Mass Spectrometry Facility within the Mark Wainwright Analytical Centre of the University of New South
Wales. HRMS data were recorded on a Thermo LTQ FT LC/MS/MS system. Subsidised access to this facility is gratefully

acknowledged.
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Experimental Procedures

2
\\INHBOC 4

BocHN-p-Ala-Thiazole-Thiazole-Thiazole-C(O)-NH, (4). BocHN-p-Ala-Thiazole-Thiazole-Thiazole-C(O)-NH, was

synthesized utilizing 170 mg (0.365 mmol, 1.0 equiv.) of BocHN-p-Ala-Thiazole-Thiazole-Thiazole-OEt in 6 mL of

ammonium hydroxide solution (28% in water) and 6 mL of MeOH. The reaction mixture was sonicated for 24 hrs. Upon

completion, The reaction was co-vaporized with MeOH 4 times followed by CH,Cl, 2 times then further dried in vacuo; the

resulting amine was taken on to the next reaction without further purification (171 mg, quantitative) as a white powder.

Ry:0.208 (hexane/ EtOAc 1:1).

'H NMR (300 MHz, DMSO): 1.423 (br, 9H, C(CHs)s); 1.50 (d, J = 7.05Hz, 3H, CH;CH); 4.92 (dq, J = 7.00, 7.19 Hz, 1aH);

7.69 (br, 1H, NH,); 7.83 (br, 1H, NH,); 7.88 (d, J = 7.54Hz, NH); 8.27 (s, 1H, SCHC), 8.31 (s, 1H, SCHC); 8.33 (s, 1H,

SCHCO).

C NMR (75MHz, DMSO) § 20.51, 28.19(3C), 48.59, 78.60, 117.94, 118.46, 124.63, 147.07, 148.75, 151.16, 155.11,

161.42, 162.16, 163.12, 177.75.

ES"™MS m/z calcd for C7H 9N5O5S3 ([M+Na]") 460.07, found 460.65

S
sM&CN
—N
d N
“" NHBoc 5
BocHN-p-Ala-Thiazole-Thiazole-Thiazole-CN (5). BocHN-p-Ala-Thiazole-Thiazole-Thiazole-CN was synthesized
utilizing 100 mg (0.34 mmol, 1.0 equiv.) of BocHN-p-Ala-Thiazole-Thiazole-Thiazole-C(O)-NH; in 24 mL of anhydrous

CH,Cl, under nitrogen atmosphere at -20°C. While stirring, 0.15 ml (0.95 mmol, 2.8 equiv.) DIPEA was added into the

reaction mixture in dropwise. After 5 min, 0.07 ml (0.38 mmol, 1.1 equiv.) TFAA was added into the reaction mixture
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cautiously. The reaction was flushed with nitrogen to remove produced vapour. The reaction was allowed to stir overnight
with gradually warm up to room temperature. Upon completion, the reaction was concentrated and re-dissolved in CH,Cl,
and directly purified over flash column chromatography on silica at gradient elute with hexane and EtOAc to give product as
white solid (110mg, 65%).

Ry: 0.833 (hexane/ EtOAc 1:1).

'H NMR (600 MHz, CDCLy): 1.479 (br, 9H, C(CHs)3); 1.664 (d, J = 6.60 Hz, 3H, CH;CH); 5.14 (br, 1aH); 7.99 (s, 1H,
SCHC); 8.00 (s, 1H, SCHC), 8.31 (s, 1H, SCHC).

C NMR (150MHz, CDCls) & 21.84, 28.49(3C), 48.95, 80.54, 114.19, 117.10, 118.81, 127.66, 130.70, 148.32, 148.45,
155.12,163.81, 164.41, 175.18.

ES"™MS m/z calcd for C7H7N50,S5 ([M+Na]") 442.05, found 442.00

/0
SJ\/NHBOC

BocHN-p-Ala-Thiazole-Thiazole-Thiazole-(R)-Thiazoline-OH (6). BocHN-p-Ala-Thiazole-Thiazole-Thiazole-(R)-
Thiazoline-OH was synthesized utilizing 110 mg (0.262 mmol, 1.0 equiv.) of BocHN-p-Ala-Thiazole-Thiazole-Thiazole-CN
and 33.0 mg (0.275 mmol, 1.05 equiv.) L-Cysteine and 110 mg (1.31 mmol, 5.0 equiv.) of NaHCOj; in 5.0 ml of MeOH.
While stirring, 1.0 ml of pH = 5.95 phosphate buffer solution was added into the reaction mixture. The reaction mixture was
then stirred at 70°C for 4 hr followed by routine TLC monitoring for reaction progress. Upon completion, the reaction
mixture was concentrated to remove all of the solvent then re-dissolved in EtOAc and then poured into the Sat. NaHCO;
solution. The organic layer was set aside, the aqueous layer was further extract with EtOAc for 2 times. The aqueous was
then acidified using pH = 1 hydrochloric acid solution in dropwise with monitoring until reach pH = 3. The aqueous layer

was then extracted with EtOAc 3 times. All organic layer was then collected, combined and dried over anhydrous Na,SOy,
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followed by filtration, concentration in vacuo and further dried in silico to give white powder (134 mg, 98%). The material
was subjected for next reaction without further purification.

Ry: 0.4 (EtOAc/ MeOH 9:1).

'H NMR (600 MHz, DMSO): 1.43 (br, 9H, C(CHs)3); 1.515 (d, J = 7.07 Hz, 3H, CH;CH); 3.60 (dd, J = 8.21, 11.2 Hz, 1H,
CH,); 3.70 (dd, J=8.21, 11.2 Hz, 1H, CH,); ); 5.14 (br, 1aH); 5.32 (t, /= 8.78 Hz, 1H, CHCH,); 7.88 (d, J=7.19 Hz, 1H,
NH); 8.283 (s, 1H, SCHC); 8.346 (s, 1H, SCHC), 8.40 (s, 1H, SCHC)

C NMR (150MHz, DMSO) & 20.5, 28.49(3C), 34.48, 48.95, 50.17, 54.90, 61.31, 78.32, 80.04, 117.74, 118.03, 118.7,
122.75, 128.64, 147.03, 148.32, 148.87, 151.81, 155.20, 161.98, 163.11, 171.76 177.73.

ES"™MS m/z calcd for C,0H, NsO4S4 ([M+Na]") 546.05, found 546.24

BocHN (0]

Ir=z

BocHN-p-Phe-Ile-OMe (2). BocHN-p-Phe-Ile-OMe was synthesized utilizing 2.12 g (8.0 mmol, 1.0 equiv.) of BocHN-D-
Phe-OH and 2.83 g (8.8 mmol, 1.1 equiv.) TBTU dissolved in 60 mL of anhydrous CH,Cl,, 1.31 g (8.8 mmol, 1.1
equiv.) H2N-Ile-OMe dissolved in 20 mL anhydrous CH,Cl,, 4.18 mL (24.0 mmol, 3.0 equiv.) of DIPEA was added into
the free acid containing reaction mixture drop wise then to the amine containing reaction mixture. After 5 min, amine
reaction mixture was then taken up and injected into the free acid containing reaction mixture drop wise. Upon
completion the reaction the mixture washed with acid and base and purified by flash column on silica gel elute with
gradient of hexane and EtOAc to give desired product as white solid (2.88 g, 92%)

Ry: 0.48 (hexane/ EtOAc 1:1).

'H NMR (300 MHz, CDCly): 0.75 (d, J = 7.6 Hz, 3H, CHCHs); 0.85 (t, J = 8.0 Hz, 3H, CH,CHs); 0.98 (m, 1H, CH,CHy);
1.27 (m, 1H, CH,CH3); 1.41 (br, 9H, C(CHs)3); 1.74 (m, 1H, CH;CH); 3.06 (d, J = 8.0 Hz, 2H, CHa (pne)); 3.70 (s, 3H, OCH,);
4.37 (m, 1H, CHpne)); 4.50 (m, 1H, CHge); 5.00 (br, 1H, NH); 6.35(d, J =9 Hz, 1H, NH); 7.2-7.33 (m, 5H, CHph))

C NMR (75MHz, CDCls) & 11.61, 15.41, 25.10, 28.38(3C), 37.91, 38.50, 52.20, 56.06, 56.56, 80.44, 127.11, 128.88,

129.38, 136.73, 155.44, 171.11, 172.11.
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ES"™MS m/z calcd for C,;H3,N,05 ([M+Na]") 415.23, found 415.18

H2N OMe

Ir=z

H,;N-p-Phe-Ile-OMe (7). H,N-p-Phe-Ile-OMe was synthesized utilizing 393 mg (1.00 mmol, 1.0 equiv.) of BocHN-p-Phe-
[le-OMe in 8.0 ml of CH,Cl,. 0.19 ml (2.0 mmol, 2.0 equiv.) of anisole was added into the reaction mixture in dropwise
while stirring. 2.0 ml of TFA was added into the reaction mixture in dropwise while stirring. The reaction was allowed to stir
for 4 hrs with TLC monitoring. Upon completion, the solvent was evaporated followed by co-evaporation with CH,Cl, for 6
times. The product was then dried in silico and subjected to next reaction without further purification to give clear crystal
(301mg, quantitative)

ES™MS m/z calcd for C¢H24N,05 ([M+Na]") 315.18, found 315.00

/\H\ HN
p 3:
Lo il

)\/NHBOC

BocHN-D-Ala-Thiazole-Thiazole-Thiazole-R-Thiazoline-D-Phe-Ile-OMe (8). BocHN-D-Phe-Ile-OH was synthesized
utilizing 0.144 g (0.275 mmol, 1 equiv.) of Boc-p-Ala-Thiazole-Thiazole-Thiazole-R-Thiazoline-OH and 0.09 g (0.30
mmol, 1.1 equiv) HATU were dissolved in 20 mL of CH,Cl,, 0.38 mL(2.20 mmol, 8.0 equiv.) DIPEA was added to the
mixture and finally 87 mg (0.30 mmol, 1.1 equiv.) of NH2-p-Phe-Ile-OMe pre-dissolved in 7.5 mL of CH,Cl, was added
to the acid and coupling mixture solution in drop wise. Upon completion, the reaction mixture was purified by flash
column on silica gel elute with gradient of hexane and EtOAc to give final product as white solid (0.154 g, 70%).

Ry: 0.45 (hexane/EtOAc 1:1).
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'"H NMR (600 MHz, CDCl): § 0.706 (m, 3H, CHCH;), 0.957 (m, 3H, CH,CH;), 1.069 (m, 1H, CH,CH;); 1.249 (m, 1H,
CH,CH;); 1.479 (br, 9H, C(CHs):); 1.66 (d, J = 6.65Hz, 3H, CHCH;); 1.70 (m, 1H, CHCH;); 3.141-3.171 (m, 2H,
CHCH,C); 3.62 (m, 3H, OCH3); 3.67-3.78 (m, 2H, CHCH,S); 4.45 (m, 1H, CH); 4.801(m, 1H, CHepne); 5.138 (m, 1H,
CH); 5.22 (m, 1H, CHCH,S); 6.439 (br, 1H, NH); 7.26 (m, 1H, CH); 7.34 (m, 2H, CH); 7.342 (m, 2H, CH); 7.99 (m, 1H,
NH); 7.181(m, 2H, CH), 7.235 (m, 1H, CH); 7.275 (m, 2H, CH); 7.31 (m, 1H, NH); 7.341 (m, 1H, NH); 8.02 (s, IH, SCHC),
8.04 (m, 1H, SCHC); 8.144 (m, 1H, SCHC).

3C NMR (150MHz, CDCls) § 11.48, 15.31, 21.81, 25.11, 28.49(3C), 34.89, 37.78, 38.69,48.93, 52.18, 54.76, 56.67, 77.46,
80.46, 116.86, 117.63, 124.38, 127.13, 128.79, 129.47, 136.7, 148.47, 149.33, 150.10, 155.10, 161.04, 162.78, 163.43,
169.162, 170.38, 171.92, 174.9.

ES™MS m/z calcd for C3¢H43N704S4 ([M+Na]") 820.22, found 820.25

/\(L HN
B 3:
X

)\/NHBOC

BocHN-p-Ala-Thiazole-Thiazole-Thiazole-R-Thiazoline-p-Phe-Ile-OH (9). BocHN-p-Ala-Thiazole-Thiazole-Thiazole-
(R)-Thiazoline-p-Phe-Ile-OH was synthesized utilizing 100 mg (0.125 mmol, 1.0 equiv.) of BocHN-p-Ala-Thiazole-
Thiazole-Thiazole-R-Thiazoline-p-Phe-Ile-OMe in 5.0 ml of MeOH, 49.1 mg (2.04 mmol, 8.0 equiv.) LiOH.H,Owas added
into the reaction mixture in one portion while stirring. Catalytic amount of H,O was also added into the reaction mixture. The
reaction was allowed to proceed at room temperature for overnight followed by ultrasound sonication for 5.0 hrs. Upon
completion, the reaction mixture was washed with pH = 1 hydrochloric acid solution and extracted twice with CH,Cl, and
twice with EtOAc. The organic layer was collected, combined and dried over anhydrous Na,SO,. The product was subjected
to further reaction without purification to give desired product as white solid (96 mg, 98%)

LC-MS ES'MS m/z calcd for C3sH4N;06S,4 ([M+Na]") 806.20, found 805.95
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H,N-p-Ala-Thiazole-Thiazole-Thiazole-R-Thiazoline-p-Phe-Ile-OH  (10).  H,N-p-Ala-Thiazole-Thiazole-Thiazole-R-
Thiazoline-p-Phe-lle-OMe was synthesized utilizing 90 mg (0.115 mmol, 1.0 equiv.) of BocHN-p-Ala-Thiazole-Thiazole-
Thiazole-R-Thiazoline-p-Phe-Ile-OH in 3.0 ml of CH,Cl,. 25ul (0.23 mmol, 2.0 equiv.) of anisole was added into the reaction
mixture in dropwise while stirring. 1.0 ml of TFA was added into the reaction mixture in dropwise while stirring. The
reaction was allowed to stir for 4 hrs with TLC monitoring. Upon completion, the solvent was evaporated followed by co-
evaporation with CH,Cl, for 6 times. The product was then dried in silico and subjected to next reaction without further
purification to give a brown oil (85mg, quantitative).

ES"™MS m/z caled for C30H33N704S4 ((M+Na]") 706.15, found 705.88

VY
\[ 11

H,;N-p-Ala-Thiazole-Thiazole-Thiazole-OEt (11). BocHN-p-Ala-Thiazole-Thiazole-Thiazole-OEt (400 mg, 0.857 mmol,
1.0 equiv.) was dissolved in anhydrous CH,Cl, (9.0 mL, 0.1 M) at r.t. Anisole (0.18 mL, 1.72 mmol, 2.0 eq.) was then added
into the solution. While stirring, TFA (3.0 mL) was added into the reaction in dropwise. The reaction was allowed to proceed
for 3 hrs. Upon completion of reaction, confirmed via TLC, the mixture was then co-evaporate with CH,Cl, for 6 times. The

product free amine was then further dried in vauco to afford brown solid (300mg, quantitative)

ES™MS m/z calcd for C 4H4N40,S3 ((M+H]") 367.46, found 367.18
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BocHN OH

12

BocHN-p-Phe-Ile-OH (12). BocHN-p-Phe-Ile-OMe (370.1 mg, 0.943 mmol, 1.0 equiv.) was dissolved in MeOH (15.0 mL,
0.1 M) at r.t. While stirring, LIOHH,O (316.4 mg, 7.54 mmol, 8.0 equiv.) was added into the reaction in one portion. MilliQ
H,O (1.0 ml) was then added into the reaction mixture. The reaction was allowed to proceed for overnight. Upon reaction
completion, confirmed via TLC, the reaction mixture was concentrated followed by re-dissolving in CH,Cl,, the solution was
then poured into pH = 1 hydrochloric acid solution and extracted twice with CH,Cl, and EtOAc, the organic layers were
combined and dried over anhydrous Na,SO, filtration, and concentrated in vauco to give the desired carboxylic acid product
as white solid (360mg, quantitative).

ES"™MS m/z calcd for C,0H3oN,Os ([M+Na]") 401.47, found 401.01

—N

%\1 13 HN ©

/
S%N\AN ,\goﬂ
S g

BocHN-p-Phe-Ile-p-Ala-Thiazole-Thiazole-Thiazole-OEt (13). BocHN-p-Phe-Ile-p-Ala-Thiazole-Thiazole-Thiazole-OEt
was synthesized utilizing 360 mg (0.943 mmol, 1.1 equiv.) of BocHN-p-Phe-Ile-OH and 359 mg (0.943 mmol, 1.1 equiv.) of
HATU in 20 mL of CH,Cl,, 300 mg (0.857 mmol, 1.0 equiv.) of H,N-p-Ala-Thiazole-Thiazole-Thiazole-OEt in CH,Cl,,
DIPEA (1.493 ml, 8.573mmol, 10.0 equiv.) was added into the free acid containing reaction mixture in dropwise then to the
amine containing reaction mixture. After 5 min, amine reaction mixture was then taken up and injected into the free acid
containing reaction mixture in dropwise. The reaction was allowed to stir for 4 hours followed by TLC monitoring. Upon
completion, the reaction mixture was washed with pH = 1 hydrochloric acid solution and extracted twice with CH,Cl, and
twice with EtOAc. The organic layer was collected and combined followed by washing with Sat. NaHCO; solution and

extract twice with CH,Cl, and twice with EtOAc, the organic layer was collected, combined and dried over anhydrous
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Na,SO,4. The crude material was purified over flash column on silica gel elute with gradient of hexane and EtOAc to give
desired product as white solid (450 mg, 72.2%)

Ry: 0.556 (hexane/EtOAc 1:1).

'H NMR (600 MHz, CDCl;): 8 0.764 (m, 3H, CHCHj), 0.845 (m, 3H, CH,CHj3), 1.382 (br, 9H, C(CH;)3); 1.46 (t, J = 7.56
Hz, 3H, CH,CH,); 1.54-1.70 (m, 2H, CH,CH3); 1.685 (d, J = 6.66Hz, 3H, CHCHj3); 1.99 (m, 1H, CHCH); 3.076-3.138 (m,
2H, CHCH,C); 4.216 (m, 1H, NHCHCH); 4.315(m, 1H, NHCHCH,); 4.45 (q, J = 7.06 Hz, 2H, CH,CH3;); 5.023 (br, 1H,
NH); 5.425 (m, 1H, NH);6.38 (m, 1H, NH); 7.176(m, 2H, CH), 7.21 (m, 1H, CH); 7.271 (m, 2H, CH); 7.30 (m, 1H, NH);
7.948 (s, 1H, SCHC), 8.132 (s, 1H, SCHC); 8.183 (s, 1H, SCHC).

PC NMR (from 2D NMR) & 11.56, 14.39, 15.60, 20.61, 24.69, 28.29(3C), 36.23, 37.85, 47.45, 56.45, 57.95, 61.54, 80.69,
116.802, 117.93, 127.21, 127.79, 128.85, 129.12, 136.07, 147.87, 147.95, 148.18, 149.12, 155.02, 161.46, 163.07, 163.37,
171.23,171.38, 173.62.

ES™MS m/z calcd for C34H4oN¢OS3 ([M+Na]") 749.22, found 748.97

/
S
ASINQN‘{‘Q
S 2

BocHN-p-Phe-Ile-p-Ala-Thiazole-Thiazole-Thiazole-C(O)-NH, (14). BocHN-p-Phe-Ile-p-Ala-Thiazole-Thiazole-Thiazole-
C(0O)-NH, was synthesized utilizing 450 mg (0.619 mmol, 1.0 equiv.) of BocHN-bp-Phe-Ile-p-Ala-Thiazole-Thiazole-
Thiazole-OEt in 30 mL of ammonium hydroxide solution (28% w/v) and 75 mL of MeOH. The reaction mixture was
sonicated for 48 hrs. Upon completion of reaction, confirmed via TLC, the reaction mixture was then concentrated in vacuo
followed by co-evaporation with MeOH for 5 times; the resulting amide was taken on to the next reaction without further
purification (350 mg, 81%) as a white powder.

Ry:0.222 (hexane/EtOAc 1:1).

'H NMR (600 MHz, CD;0D): & 0.764 (m, 3H, CHCH;), 0.845 (m, 3H, CH,CHj3), 1.382 (br, 9H, C(CHs)3); 1.46 (t, J = 7.56
Hz, 3H, CH,CH,); 1.54-1.70 (m, 2H, CH,CH3); 1.685 (d, J = 6.66Hz, 3H, CHCHj3); 1.99 (m, 1H, CHCH); 3.076-3.138 (m,
2H, CHCH,C); 4.216 (m, 1H, NHCHCH); 4.315(m, 1H, NHCHCH,); 4.45 (q, J = 7.06 Hz, 2H, CH,CH3;); 5.023 (br, 1H,

S11



NH); 5.425 (m, 1H, NH); 6.38 (m, 1H, NH); 7.176(m, 2H, CH), 7.21 (m, 1H, CH); 7.271 (m, 2H, CH); 7.30 (m, 1H, NH);
7.948 (s, 1H, SCHC), 8.132 (s, 1H, SCHC); 8.183 (s, 1H, SCHC).

3C NMR (from 2D NMR) § 11.78, 15.68, 20.46, 24.69, 28.38(3C), 36.23, 38.39, 48.48, 56.45, 57.95, 79.28, 116.802, 118.1,
125.51, 127.45, 129.24, 130.11, 136.61, 147.87, 147.93, 148.18, 149.18, 150.25, 155.84, 161.46, 162.61, 163.56, 171.23,
171.38, 174.79.

ES"™MS m/z calcd for C3,H3oN,05S3 ([M+Na]") 698.23, found 697.99

BocHN-p-Phe-lle-p-Ala-Thiazole-Thiazole-Thiazole-CN (15). 350 mg (0.502 mmol, 1.0 equiv.) of BocHN-p-Phe-Ile-p-
Ala-Thiazole-Thiazole-Thiazole-C(O)-NH, in 40 mL of anhydrous CH,Cl, and pre-activated 4A molelcular seives under
nitrogen atmosphere at -20°C. While stirring, DIPEA (192pul, 1.104mmol, 2.2 equiv.) was added into the reaction mixture in
dropwise. After 5 min, 80 pl (0.552 mmol, 1.1 equiv.) TFAA was added into the reaction mixture cautiously. The reaction
was flushed with nitrogen to remove produced vapor. The reaction was allowed to stir overnight with gradually warm up to
r.t. Upon completion, the reaction was concentrated and re-dissolved in CH,Cl, and directly purified over flash column
chromatography on silica gel elute with gradient of hexane and EtOAc to give product as white solid (208mg, 61%).

Ry: 0.625 (hexane/EtOAc 1:1).

'H NMR (600 MHz, CDCl;): 8 0.77 (m, 3H, CHCHj3), 0.845-0.91 (m, 3H, CH,CHj3), 1.386 (br, 9H, C(CHs)s); 1.543 (m, 2H,
CH,CH,;); 1.685 (d, J = 6.64Hz, 3H, CHCH;); 1.96 (m, 1H, CHCH); 3.045-3.122 (m, 2H, CHCH,C); 4.21 (m, 1H,
NHCHCH); 4.311(m, 1H, NHCHCH,); 4.968 (m, 1H, NH); 7.30 (m, 1H, NH); 5.392 (m, 1H, NH); 6.29 (m, 1H, NH);
7.181(m, 2H, CH), 7.235 (m, 1H, CH); 7.275 (m, 2H, CH); 7.31 (m, 1H, NH); 7.963 (s, 1H, SCHC), 7.996 (s, 1H, SCHC);
8.061 (s, 1H, SCHC).

PC NMR (from 2D NMR) & 11.54, 15.61, 21.01, 24.66, 28.22(3C), 36.23, 37.71, 47.53, 56.95, 58.01, 80.07, 114.04, 117.09,
118.57, 127.55, 127.75, 128.89, 129.09, 130.55, 136.11, 147.96, 148.33, 149.12, 156.82, 163.62, 164.29, 171.38, 171.52,
173.79.

ES™MS m/z calcd for C3,H37N;04S5 ([M+Na]") 680.22, found 680.00
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BocHN-p-Phe-Ile-p-Ala-Thiazole-Thiazole-Thiazole-(R)-Thiazoline-OH (16). 200 mg (0.295 mmol, 1.0 equiv.) of
BocHN-p-Phe-Ile-p-Ala-Thiazole-Thiazole-Thiazole-CN and 43.0 mg (0.353 mmol, 1.2 equiv.) .-Cysteine and 124 mg (1.47
mmol, 5.0 equiv.) of NaHCOj; in 10.0 ml of MeOH. While stirring, 5.0 ml of pH = 5.95 phosphate buffer solution was added
into the reaction mixture. The reaction mixture was then stirred at 70°C for 4 hr. followed by routine TLC monitoring for
reaction progress. Upon starting material was fully consumed, the reaction mixture was concentrated to remove all of the
solvent then re-dissolved in EtOAc and then poured into the Sat. NaHCO; solution. The organic layer was set aside, the
aqueous layer was further extract with EtOAc for 2 times. The aqueous layer was then acidified using pH = 1 hydrochloric
acid solution in dropwise with pH monitoring until reach pH = 3. The aqueous layer was then extracted with EtOAc 3 times.
All organic layer was then collected, combined and dried over anhydrous Na,SO, followed by filtration, concentration in
vacuo and further dried in silico to give white solid. The material was subjected for next reaction without further purification.

ES"™MS m/z calcd for C3sHyN7O¢S4 ([M+H]") 784.21, found 784.01

Cyclo-p-Phe-Ile-p-Ala-Thiazole-Thiazole-Thiazole-R-Thiazoline 1). BocHN-p-Phe-Ile-p-Ala-Thiazole-Thiazole-
Thiazole-R-Thiazoline-OH (130 mg, 0.166 mmol, 1.0 equiv.) dissolved in anhydrous CH,Cl, (4.0 ml) at r.t. Anisole (54uL,
0.498 mmol, 3.0 eq.) was then added into the solution. While stirring, TFA (1.0 mL) was added into the reaction in dropwise.

The reaction was allowed to proceed for 3 hrs. Upon completion of reaction, confirmed via TLC, the mixture was then co-
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evaporate with CH,Cl, 6 times. The product free amine was then further dried in vauco to afford linear precursor. The
coupling reagent cocktail contains 63 mg (0.166 mmol, 1.0 equiv.) HATU and 46 mg (0.166 mmol, 1.0 equiv.) DMTMM was
weighted into the heat gun blow dried round bottom flask followed by immediate vacuum. 120 ml of anhydrous CH,Cl, was
then added into the coupling reagent cocktail containing flask followed by nitrogen purging. Pre-dried linear precursor (120
mg, 0.166 mmol, 1.0 equiv.) was weighted in a round bottom flask and vacuumed to remove all of the air moisture. 40 ml of
anhydrous CH,Cl, was charged into the flask followed by nitrogen purging. The 250 pl (0.166 mmol, 1.0 equiv) of HOAt in
DMF was added into the coupling reagent containing cocktails in dropwise while stirring. After 1hr, 290 ul (1.66 mmol, 10.0
equiv.) of DIPEA was added into the coupling cocktail containing flask followed by linear precursor containing flask in
dropwise. After 5 min, the linear precursor solution was withdraw from the flask using a 30 ml syringe and then injected into
the coupling reagent containing flask at a rate of 0.25ml/min with utilization of a syringe pump. Upon completion of injecting
all of the linear precursor solution, the reaction progress was monitored via LC-MS routinely every 1 hr. Upon completion of
reaction, the reaction mixture was concentrate the redissolved in CH,Cl, then poured into the pH = 1 hydrochloric acid
solution, the aqueous layer was further extract twice with CH,Cl, and EtOAc. Combined organic layer was poured into the
Sat. NaHCOj; solution, the aqueous layer was extracted twice with CH,Cl, and EtOAc. All organic layer was collected,
combined, dried over anhydrous Na,SQO,, filtered and concentrated in vacuo. The crude material was then underwent flash
column chromatographical purification on silica gel at gradient running (10%EtOAc /90% Hexane — 100%EtOAc —
30%MeOH/ 70%EtOAc). After LC-MS characterization, the product containing column fractions was combined and
concentrated in vacuo then redissolved in HPLC grade MeOH and re-purified via reverse phase HPLC twice to give final

product as white solid (3mg, 2.7%).
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Spectral Data

Compound 4 (DMSO)
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Compound 5 (CDCI3)

BocHN-D-Ala-Thiazole-Thiazole-Thiazole-CN 1H NMR CDC13 600MHz 298K

= Mmool o < Mo
o0 [r+] Rl
Sk g 8o C><) SN
@ @ w —
N
~" “NHBoc 9
Current Data Parameters
NAME 140912-hwa
EXPNO 1
PROCNO 2
F2 - Acquisition Parameters
Date 201400912
Time 18.18
INSTRUM spect
PROBHD > mm CETICI 1H/
PULFROG zg
pyn 65536
SOLVENT cbc13
NS 16
DS a
SWH 9009.009
FIDRES 0.137467
AQ 3.6372480
RG 55.96
oW 5.500 usec
DE 33.22 usec
TE 298.0 K
D1 5.00000000 sec
TDO 1
= CHANNEL fl =
SFOL 600.1633009 MHz
NUC1 1H
Pl 8.00 usec
PLWL 3.81069994 W
F2 - Processing parameters
) 131072
SF €00.1600152 MHz
WDW EM
S5B ]
| LB 0.30 Hz
GB Q
w PC 1.00
|
xJNM_ 1L LN WAN, W'R I

BocHN-D-Ala-Thiazole-Thiazole-Thiazole-CN 13C NMR CDC1l3 150MHz 298K

© Ho & W ow Hoo m
— Tw e~ T [SRCE . R - W o =
. . e . . [ w @ = @
2 22 8 % 85 853 S . o BRUKER
— o o e @ =+ ™ ™
YA WY, \| L)
[ |
Current Data Parameters
NAME 140912-hwa
EXPNO 2
PROCNO 2
F2 - Acguisition Parameters
Date_ 20140312
Time 22.41
INSTRUM spect
PROBHD 5 mm CPICI 1H/
PULPROG 2gpg30
TD 5536
SOLVENT CDC13
5120
P
328594.738 Hz
0.501834 Hz
0.99%61472 sec
202.23
15.200 usec
17.51 usec
298.0 K
2.00000000 sec
0.03000000 sec
CHANNEL f1 =
150.9246869 MHz
13C
11.50 usec
100.00000000 W
NUC!
CEDPRG([2 bi waltzé5_256
PCPD2 70.00 usec
PLWZ 3.81069994 W
PLW1Z 0.04%77200 W
PLW13 0.02438800 W
F2 - Processing parameters
51 32768
F 150.9103322 MHz
EM
0
1.00 Hz
0
1.40

1 T T T 1 T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

S16



Compound 5 (CDCI3)

BocHN-D-Ala-Thiazole-Thiazole-Thiazole-CN 2D NMR HSQC CDC1l3 e00MHz 298K
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Compound 6 (DMSO)
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Compound 6 (DMSO)

BocHN-D-Ala-Thiazole-Thiazole-Thiazole-R-Thiazoline-0OH 2D NMR COSY DMSO 600MHZ

ppn

#+

L
STt

pon LS )
‘BRUKER
L)

-1.0
F1.5
2.0
F2.5
3.0

3.5

288.0 K
0.00008531
2.00000000
0.00000400
0.00020000
0.00011100

4.0

4.5 CHANNEL 1 ==
6001633009
1

5.0
F5.5
6.0
6.5
7.0
r7.5
8.0

8.5

8.0 7.5 7.0 6.5 6.0 55 5.0 45 4.0 3.5 3.0 25 2.0 15

BocHN-D-Ala-Thiazole-Thiazole-Thiazole—-R-Thiazoline—-0OH 2D NMR HSQC DMSO 600MHz 298K

ppm

100

110

F120

85 80 75 70 65 6.0 55 50 45 40 35 3.0 25 20 1.5

S19

ppm

I

NHBoc



Compound 2 (CDCly)

BocHN-D-Phe-Ile-OMe 1H NMR CDC13 300MHz 298K
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Compound 2 (CDCly)

BocHN-D-Phe-TIle-OMe 2D NMR COSY CDC13 300MHz 298K
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Compound 8 (CDCly)
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Compound 8 (CDCl,)

BocHN-D-Ala-Thiazole-Thiazole-Thiazole-R-Thiazecline-D-Phe-Ile-OMe 2D NMR COSY CDC13 600MHz 298K
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Compound 8 (CDCly)

BocHN-D-Ala-Thiazole-Thiazole-Thiazole-R-Thiazoline-D-Phe-Ile-OMe 2D NMR HMBC CDC13 600MHz 298K
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Compound 13 (CDCl;)

BocHN-D-Phe-Ile-D-Ala-Thiazole-Thiazole-Thiazole-OEt 1H NMR CDC13 600MHz 298K
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BocHN-D-Phe-Ile-D-Ala-Thiazole-Thiazole-Thiazole-0OEt 2ZD NMR COSY CDC13 600MHz 298K
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Compound 13 (CDCl;)

BocHN-D-Phe-Ile-D-Ala-Thiazole-Thiazcole-Thiazole-0QEt 2D NMR HSQC CDCLl3 600MHz 298K
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BocHN-D-Phe-Ile-D-Ala-Thiazole-Thiazole-Thiazole-OEt 2D NMR HMBC CDC13 600MHz 298K

jpes
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™
al B
u -
. .
. B o .
- - L )
T T T T T T T T T

T T T T T T
80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0
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Compound 14 (CD;0D)

BOoCHN-D-Phe-Ile-D-Ala-Thiazole-Thiazole-Thiazole-C(0)-NH2 1H NMR MeOD 600MHz 298K

le a
ATONOTMNIINMNMAHONA~ O AMOOUOVOVWATOECFMNTOONDNONOMAHCTTOCOVO AN O
NUTTOVOLTMNMOOVWNDITNMNEMNMOIN—HONIITTONANATONENOCTT A OO OTOTN AN A
NNNNr—!r—iHﬁﬁmNNHmmLﬂ("‘lmNNNN\D\DU’)ﬁr—!r—!-—iG\O’\N.—ly—qr—iO‘\mt\\DmmmNNv—!r—iwmt\

Nw\% e e S v

Current Data Parameters

600. ‘333007

16. 59600067

131072
600.1300114
EM

0.30

1.00

85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 ppm
\ | l \
A g [8. ‘lg‘a 20 ﬁg‘ ss';;'aj Slgls
-O o - (=18 o|o o|le O(’)"a o

BOCHN-D-Phe-Ile-D-Ala-Thiazole-Thiazole-Thiazole-C(0)-NH2 2D NMR COSY MeOD 600MHz 298K
ppm

H
H
§

e

EXPNO
PROCNO

2.0

Date_

BB smrarama

2.5

3.0

3.5

4.0

4.5

5.0

5.5

6.0

6.5

F7.5

Processing

8.0

80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 ppm
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NAME 150307-alp

EXPNO 5

PROCNO 2
F2 - Acquisition Parameters

Date_ 20150307

Time 20.39

INSTRUM spect

PROBHD 5 mm PABBO BB-

PULPROG zg

65536

MeOD

16

0

9009.009

0.137467

3.6372480

71.8

55.500

9.61

298.0

5. 00000000

CHANNEL f1 =

usec
w

F2 - Processing parameters

MHz

Hz

F2 - Acquisition Parameters
20150308

parameters
2048

L ’d
N HN
5%




Compound 14 (CD;0D)

BocHN-D-Phe-Ile-D-Ala-Thiazole-Thiazole-Thiazole-C(Q)-NH2 2D NMR HSQC MeOD 600MHz 298K
ppm

F 20

F 30

T o 10
o s it = 50
F 60
E 70
F 80
F 90
100
E110
- F120

o .

L= 130

80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 ppm

BocHN-D-Phe-Ile-D-Ala-Thiazocle-Thiazole-Thiazole-C(Q)-NH2 2D NMR HMBC MeOD 600MHz 298K

ppm
B
° - = 20
. : Y
R
.4.. ar "_
- w e 40
o %
: b oeo
»*- - 80
~100
~120
= PR

- - ;.
140

s° '
. ~160

b ¥
¢ - et . -
T T T T T T T T T T T T T T T 180
8.0 7.5 7.0 6.5 6.0 55 5.0 45 4.0 3.5 3.0 25 2.0 1.5 1.0 ppm =
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Compound 15 (CDCI3)

BocHN-D-Phe-Ile-D-Ala-Thiazole-Thiazole-Thiazole-CN 1H NMR CDCl3 &00MHz 298K

OUNNOAOWYMNOAMNOTNEMeAd 0N QONUL-NOD O ™ @ O NUNMNMW= O <0

COOoOOXEN AN A0 MO A0 AR T OO O ey H @ U OO
OOOc\ma\o\mv—nwww-mmmm(\lf\lomermoc\mmcrﬂ-m(\l — o PO WWYOT MM NN O
0000&3I“I"‘*F“l‘*l“l"‘*\D\D\.D‘-D\D\U\D‘-D‘-D\Ummmm:r:rﬂ‘?‘:rﬁ‘ﬂ‘ ™ —lu—(—lv—l'—qv—lv—ly—qv—i—lv—lOOOBRll R
=N\ e L TSSO\

Current Data Parameters

NAME 150307-alp
EXPNO 1
PROCNO 2
F2 - Acquisition Parameters
Date_ 20150307
me 13.09
INSTRUM spect
PROBHD 5 mm PAEEO BB-
PULFROG zg
D 65536
SOLVENT CDC13
NS 64
Ds 0
SWH 5005.009 Hz
FIDRES 0.137467 Hz
AQ 3.6372480 sec
RG 114
oW 55.500 usec
E 9.61 usec
E 298.0 K

D DCDDCDDC sec
TDO 1

= == CHANNEL f1 ==
FOl 600.1333007
NUC1 1H
P1 12.40 usec
PLW1 16.59600067 W
n F2 - Processing parameters
sI 131072
if | R 600.1300148 MHz
P | oo,
A A | “ “ :; 0.30 Hz
L i WMJLJ ' LJ_J W ! e
L NN L'L__N\)‘LI\_~L_‘J L
T T T T T T T T T T T T T T T T T 1
85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 ppm

| B

LN
7 gkle
o [=4[=]{=]

| UL J\
1 FST&%}':@ . f%
Lo ] (=] [=]{=)[=]]=] - o

00
2.06

BocHN-D-Phe-Ile-D-Ala-Thiazcle-Thiazole-Thiazele-CN 2D NMR COSY CDCl3 600MHz 298K

zugh &
5.5 GPEZ 20000 &
P16
4 u r F1 - Acguisition pa

= 5 i' 6.0 SFOL

"‘ s FIDRES
o

! - F6.5 FIMODE

&
o B
e

T

~

[=]

5 # L 7-5
B
o 8.0
I T I I T T T T I I T I T T T I
g0 75 70 65 60 55 50 45 40 35 30 25 20 15 10 ppm
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Compound 15 (CDCI3)

BocHN-D-Phe-Ile-D-Ala-Thiazole-Thiazeole-Thiazole-CN 2D NME HSQC CDC13 600MHz 298K

ppn

Cacd
- ' BRUKER
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- 20
- 30
- a0
- 50
- 60
- 70
- 80
- 9
100
-110
120

F130

BocHN-D-Phe-TIle-D-Ala-Thiazole-Thiazole-Thiazole-CN 2D NMR HMBC CDC13 600MHz 298K

ppm

. Jlr.
o LT
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-
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L] - - e
T T T T T T T T T T T T T T T
8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 25 20 1.5 1.0
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Compound 1 "H NMR in CDCl;

Cyclo-D-Phe-Ile-D-Ala-Thiazole-Thiazole-Thiazole-R-Thiazoline 1H NMR CDC13 600MHz 298K
AN NOW A WMo oo~ NN A0 AN A0 NGO T ONO MO NWO OO0 0NN~
oOfo-r-rYvYoocooAr 00 A A00 A0 A0 OO DOUFONFTNOATNAOD OO D
N oo o oo ocoomom -~~~ N A A A A A A A OO O OO
om0 NN OO0 NN N dd A0 C oo 0 00O

A
ift\fii‘ {isa%tf?.%;g_étt;é | Qgﬁ rQ #Cflp

90 85 80 75 65 60 55 50 45 40 35 3.0 25 2.0 1.0 _...._u:..

sl @4 o oeRd s

Current Data Parameters
NAME 150525-yuz
EXPNO 1
PROCNO 2
F2Z - ARcquisition Parameters
Date_ 20150525
Time 18.05
INSTRUM spect
PROBHD 5 mm CPTCI 1H/
PULPROG zg
TD 65536
SOLVENT CDhCl3
NS 64
DS 0
SWH %009.00% Hz
FIDRES 0.137467 Hz
AQ 3.6372480 sec
RG 80.39
DW 55.500 usec
DE 33.22 usec
TE 298.0 K
D1 5.00000000 sec
TDO 1
======== CHANNEL fl ========
SFOL 600.1633009 MH=z
NUC1l 1H
Pl 8.00 usec

| PLW1 3.81069994 W

”{ F2Z - Processing parameters

| SI 131072

1 SF 600.1600149 MHz

[l WOW EM

i _ SSB 0

| 1i LB 0.30 Hz
GE 0

_ ,__,_ PC 1.00
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Compound 1 and the natural product NMR in CDCl;

m&

’ xm. 2@

O Methylene =2 |
Aromatics =5 Marthiapeptide A Water |
impurtity
, \ thyl =9
Thiazoles =3 ! mc$ yl
Thiazolgnes = 3 m
MeOH $o i
amides ,ﬁi impurtity { | [
| I S hi
| | Alpha1=1 | enoes 2 ) ’
', | 1 ides exchanging m alpha 3= iii “i‘ (i} ] !I
| | w‘ ! ! ‘/\ETL_\ x 5 1) { M oy 1{ IR
e e ]‘_‘ A I AN A WA _‘_>‘_‘_‘_~‘I N —&M ‘)‘y.\_’d‘ | W Akt g b \_¥ S
Alpha2=1 methyine = 1
T T T T T T 1 T B ) el T T T
3.0 25 2.0 15 1.0 0.5 ppm

Thiazoles =3

arimatic =5

amides =2
amide proton= 1

alpha prqtons = 2al

proton® = 1be}zylik protons =2

T

9.0 8.5 8.0
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Cyclo-D-Phe-Ile-D-Ala-Thiazole-Thiazole-Thiazole-R-Thiazoline 2D NMR COSY CDC1l3 600MHz 298K

ppm
.0 BRUKER

15

Current Data Parameters

NAME 150526-yuz
EXPNO 3
N O PROCNO 1
.
F2 - Rcquisition Parameters
Date_ 20150526
Time 21.58
2.5 INSTRUM spect
FROBHD 5 mm CETCI 1H/
PULPROG cosygpmfph
TD 2048
w o SOLVENT CDC13
- L 8
Ds 16
SWH 8014.423 Hz
FIDCRES 4,401574 Hz
3.5 20 0.1135957 sec
RG 202.23
DW 55.467 usec
DE 30.00 usec

h.o TE 298.0 K

0.00004531 sec
2.00000000 sec
D13 0.00000400 sec
L. m Dlé 0.00020000 sec

. IND 0.00011100 sec

======== CHANNEL fl ========
SFOL 600.1633009 MHz
5.0 NUCL 1H
Pl 8.00 usec
EZ 16.00 usec
PLWL 3.81069994 W
5.5 ====== GRADIENT CHANNEL =====
GPNAM[1] SMS010.100
GENAM (2] SMSQL0.100
GP21 10.00 %
6.0 GE22 20.00 %
P16 1000.00 usec

— Beguisition parameters

Fl
6.5 ™D 512

Compound 1 2D NMR COSY in CDCl;

SFO01 600.1633 MHz
FIDRES 17.595720 Hz
e 15.011 ppm
q o FnMODE States-TEFI
.
F2 - Processing parameters
51 2048
SF 600.1600000 MHz
N.m WDW QSINE
S58B 2
LB 0 Hz
GB Q
mQ PC 1.40
F1l - Processing parameters
81 2048
m m MCz2 States-TFFI
. SF 600.1600000 MHz
WDW QSINE
- S8B 2
T L I Ly I L B T T T T T T T LE 0 Hz
GB Q
70 65 6.0 55 5.0

TTTTTTTTT T T TrTTTTTTTTTT
45 40 35 30 25 20 1.5
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Compound 1 2D NMR HSQC in CDCl;
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Cyclo-D-Phe-Ile-D-Ala-Thiazole-Thiazole-Thiazole-R-Thiazoline 2D NMR HMBC CDC1l3 600MHz 298K

Compound 1 2D NMR HMBC in CDCl;

- . .- 20 BRUKER
o= - .
’ = 30
m Current Data Parameters
- E NAME, 150525-yuz
. ~ : Brocio :
E ho F2 - Acquisition Parameters
. Date 20150525
E 18.10
* = spect
C S mm CPTCI 1H/
. e E mc hmbcetgplind
"o F
S . ’ E
e
. - 70
' 1 . E
' = 80
E ec
r 0.00001380 sec
E CHAMNEL f1
E 90 £00.1633009 MHz
E 1H
m 3.81069594 E.
’ m 0 Hz
£ 18, 17600060 W
H‘ AMQ GRADIENT CHANNEL =====
E 8M3010. 100
E SMSQ10.100
| 5M5Q010.100
[ ] .ﬁ. E 5M3010. 100
. . E M3
: y SR ok ~130 hLe
= £ &
Y . £ ¢
U o= t £ 13
' E %
~140 usec
. . Sain .\— ' F
| =150 36
E FrMODE Echo-Antiechs
E F2
il C s8I
E SF
R =160 o
.!4-.. £ LB
E - E e
a - o .o . : =170 el
- @ g . o E uez
- E SF
Iy oW
T T T T T T T T T T L I B o H

B IR A T L B B A T
80 75 70 65 6.0 40 35 30 25 20 15 1.0 ppm
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Compound 1 variable temperature NMR

Cyclo-D-Phe-Ile-D-Rla-Thiazole-Thiazole-Thiazole-R-Thiazcline Sample A 1H NMR CDC13 600 MHz Variables Temperaturs

318K

308K

A
I

298K

288K

278K
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248K

/-—

T —
e

_/”"_
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Marthiapeptide A Natural product vs Synthetic Compound 1

18 31
25 28 29
16 S

2 34
13 35 o)
1227 N 14 36 HN 39
S / o 2 238
11 10 5 N HN a1
, N\ 3_" O 40
7 S 5 %
4
6
Oy, multi. (J in Hz) oc
Position Synthetic* Natural Synthetic
# W 2T CO}r’npound 1 product Corb;lpound 1
1 171.30 171.39
2 6.99,d (8.1) 7.00, m
3 5.50, m 5.51,m 47.1 47.07
4 1.61,d(7.1) 1.615, m 23.0 22.96
5 174.3 174.21
7 7.74, s 7.74, s 118.2 118.6
8 147.2 147.11
10 161.1 161.07
12 7.72,s 7.721, s 118.3 118.42
13 148.1 148.9
15 161.0 161.13
17 7.66, s 7.68, s 122.3 122.8
18 148.9 148.87
20 161.7 161.05
22 3.70,d (10.5) 3.703, m) 36.3 36.24
23 4.81,t(10.5) 4.819, m 78.8 78.70
25 170.3 170.3
26 8.19,d (10.2) 8.20, d (10.0)
27 5.12,td (10.2, 3.8) 5.12,m 56.4 56.36
28 2.98, dd (12.6, 10.2); 298, m
3.53,dd (13.6, 3.8) 3.536, m w0 +s
29 137.1 137.08
30/34 7.34,d (7.4) 7.34, m 129.4 129.38
31/33 7.27,1(7.4) 7.29, m 128.5 128.82
32 7.20,t (7.4) 7.208, m 126.9 126.6
35 172.0 172.0
36 8.48,d (9.6) 8.49,d (9.34)
37 4.70, dd (9.6, 3.7) 4.66, m 58.0 58.68
38 2.12, m 2.14, m 36.6 36.8
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39 0.79,d (7.1) 0.816, d (7.00) 16.0 16.0
40 1.02, m; 1.34, m 1.034, m; 1.32, m 24.8 24.6
41 0.49, t (7.4) 0.485, (7.36) 11.8 11.8

*Note: Both natural product and synthetic compound 1 NMR experiment was performed using CDClj; as solvent

'3c chemical shift difference of Synthetic compound 1 versus natural product

pm

'4 Ll Ll Ll Ll Ll Ll Ll Ll Ll Ll Ll Ll Ll Ll Ll Ll Ll Ll Ll Ll Ll Ll Ll Ll Ll Ll Ll Ll Ll Ll

\‘5bt‘:'\‘b,\%,\%\"b,\ﬁ,\'\\%,»Q,b‘b,b’bmﬁ,i\m‘bmg N H ok b A D 0 O N

Carbon #
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Compound 1 Shimadzu LC-MS analysis

==== Shimadzu LCMSsolution Analysis Report ====

Chromatogram
MTA-1-FC C:\LabSolutions'Data'Mc Alpine' Yoqi' 2015061 ' MTA-1-FC led
oV

1500000 I]
1250000—3 ||
1000000—3 |I

500000+ |
] |

250000} [

5 AN

o - — I\

- ~ e -

1PDA Multi 1

——— T[T T T
0.0 25 5.0 1.5 10.0 125 15.0 17.5 20.0 225 250 275 300
min
MS Chromatogram
MTA-1-FC C:\LabSolutions'Data\McAlpine Yugi\ 2013061 1'MTA-1-FC led

x1,000,000
(x1.000.000) TIC

.607,725

MS Spectrum Graph

Ret Time:8 433(Scan#:501)
BG Mode:?
Mass Peaks:1346 Base Peak:687 85(10885840) Polarity:Pos Segment] - Eventl

6ET[250 [‘\[_‘\'.‘1]—

§
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]

]

(=3

b et B e BB BB B B

&=

3

4

(=]

25BO00333700 430800 525100 605450 L
| 1 T Sl i

| [ T | [ R N N N R N e |
0 300 400 500 600 700 800 900 1000 1100 1200 1300 1400 1500 1600 1700 1800 1900
m'z
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Natural product, Compound 1, Natural product + compound 1 co-inject Shimadzu LC-MS PDA

16/06/2015 15:01:48 1 /1

Shimadzu LCMSsolution Analysis

Chromatogram

Report

Natural product C-'LabSolutions\Data'McAlpine' Yugi\20150611'Natural product led

uW _
4000000
1 Natural product
3000000
2000000
1000000 |
] |
1 |
J \
o] A -
[~1PDA Multi 1
T T T T T T T T T T T
0.0 23 7 100 12.5 15.0 175 20.0 225 250 275 30.0
min
Chromatogram
MTA-1-FC C:\LabSolutions' Data'Me Alpine| Yugi' 2015061 1 MTA-1-FC led
uV
1500000 .
1 |r| Synthetic MTA
_ |‘
1000000 |'
500000 | |
4 | |
] |
[
4 In’
J N f
o — S N I
i ~1PDA Multi 1
T T T N I LI T N T N T "
0.0 25 50 75 10.0 12.5 150 17.5 200 225 25.0 275 30.0
miin
Chromatogram
MTA-1-FC NP CO-INT C:\LabScluticns'Data'McAlpine Yuqi\2015061 1 'MTA-1-FC NP CO-INIIed
uV
4000000 N ) .
1 Natural product + Synthetic MTA Co-inject
3000000
2000000
1000000H ‘ ||
] J |
] N
0 —_— T S |- )
~1PDA Multi 1
—— T T
0.0 2. 7 10.0 125 150 17.5 20.0 215 250 275 30.0
min
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Natural product + compound 1 co-inject Shimadzu LC-MS analysis

Shimadzu LCMSsolution Analysis Repo

Chromatogram
MTA-1-FC NP CO-INJ C:'LabSolutions'Data\McAlpine Yuqi'20150611'MTA-1-FC NP CO-INJ.led

2000000

1000000 |

25 50

L e B |
-

1.5 10.0

MS Chromatogram
MTA-1-FC NF CO-INJ C:\LabSolutions'Data\McAlpine Yuqi' 2015061 1'MTA-1-FC NF CO-INT led
(x10.000.000)

1PDA Multi 1

[16.778.585
h rl Ty= 8.3 min

] "1,

MS Spectrum Graph

Ret.Time:8 467(Scan#:503)
BG Mode:?
Mass Peaks:1243 Base Peak:687.80(15108592) Polarity:Pos Segment] - Eventl

2

T [M+Nal*

o
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L
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- 524000
360.650
i, |1 .
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200 1500 1600
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BMSF LC-MS analysis of Natural product injection

Mibmsf_alll...\Yuqii2015-09-03'A

RT: 0.00 - 16.00
995 NL:
L 122 ;
800000~ 1 |—10.08 8.78E5
- f K nm=253.5-
600000— | | 2545 PDA A
) I
< 4000007 ” ‘ I‘
200000 955 | |
-] 1 |
0~ I |
10.07 NL:
100 \ 4.22E8
] m TIC F: + ¢ ESI
. l Full ms
_ \ [300.00-
507 | 2000.00] MS A
B \
] 9.60 |
o 108 185 344 527 622828 921 7| |19 1105 14.82
100 10.09 7 6487
: 1001
7 ~|" 665.50-666.50
507 || MS A
] |
- |
’ 110.25
0] 067 1.85  3.51 561 6.60 757 965 11.05 13.86 1470
e e ey s ) B O B B B
0 2 4 6 8 10 12 14 16
Time (min)
A #195-207 RT: 9.96-10.21 AV: 13 NL: 5.92E7
T: + ¢ ESI Full ms [300.00-2000.00]
100— 1331.01 [2M+H]*
90—
807 666.22 [M+H]*
70—
Q —
[S] _]
c
3 60—
o V2
= ]
< 50
<
= 7
® 407
Q _
o -
30
20—
107 683.15
01.378.08 552.97 1172403 96244 1071.92 1188.92 ), 139283  1664.51 1995 64
III\ll\\I|IHI‘\III‘\II\'IIH'HII'\II|\II\‘III\ll\\I|\\II‘III\‘II\I|I\\I|I\II‘\III‘IIHlIIHlHIIlH\‘III\‘II\I|I\\I|I\II‘III\‘I\\Ill\\Il\III‘\II\|IIH|II\I|HII|\II\
400 600 800 1000 1200 1400 1600 1800 2000

m/z
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BMSF LC-MS analysis of Natural product + compound 1

M:bmsf_all\...\Yuqit2015-09-03\B

3/09/2015 2:16:19 PM

RT: 0.00- 16.00
1.26 9.92 glé:SES
J 116 | | 10.10 :
800000 ..,ru \ll.". — nm=253.5-
600000 "‘ 9. 56 N : 254.5 PDAB
- 7
§4ooooo§ ‘l||‘ I‘
2000003 ‘ I\l\ g
0- ﬂ 9.12 |V |
10.06 NL:
100+ 4 27E8
- 1 TIC F: + cESI
. ‘ 10.14 Full ms
. [300.00-
507 ﬂ| 2000.00] MS B
] 991|‘ 10.23
1 103 216 3.10 4.85 684 824 878 T "7 1127 1362 14.35
0 : : - .
10.06 NL:
100 8.52E7
_| m/z=
- 02 |\ 10.14 665.50-666.50
50 I MS B
] 1
0] 123 223 2.90 4.85 562 7.66 9_43_?-91—-,-‘ JU’ZT 11 27 13 56 14 35
T T [ T 1T [ T 1 1 [ T T T | T 1 T ] TIT ] \
0 2 4 6 8 10 12 14 16
Time (min)
B #216-226 RT: 9.95-10.16 AV: 11 NL: 4.78E7
T: + ¢ ESI Full ms [300.00-2000.00]
o 666.25 [M+H]* 1331.00 [2M+H]*
45—
40—
35
Q ]
(&) _|
c |
g30j
C ~ S
= ]
< 25+
N
= 7
T 20—
[\5) -
X o
154
] 75224
10
5+
OE 37681 20312 779.28 111752 1303.09 1416.38 1663.98 1996 38
Ill\lll\I|IHI|HII‘\II\‘III\'IIH'I\Il\\II‘\III‘III\'IIH'IHIlHIIl\III‘I\H‘\HI‘III\‘IIH'IHI'HIl\lll‘lll\‘IIHlIHIlI\IIl\III‘\II\‘IIH'IHIll\lll\lll‘\ll\‘ll\\
400 600 800 1000 1200 1400 1600 1800 2000
m/z
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BMSF LC-MS Compound 1

M:\bmsf_all\...\Yuqi\2015-09-03\C

3/09/2015 2:33:15 PM

RT: 0.00 - 16.00
9.90 NL:
8000004 117 . 983 10V 8.09E5
= h— L[] NM=253 5-
600000 ‘I||‘. “ | I 2545 PDAC
) ]
< 4000007 | I
> . ‘ |‘|| \
200000 o
. M 895 913" | 1049
0 —
10.07 NL:
100 1.88E8
] 10.01 ‘ TIC F: + ¢ ESI
_ IJL‘ Full ms
b [300.00-
50 .l 5000.00] MS C
O— 1.1 165 325 473 7.00 o _-w-«fu_f.‘J‘“dL‘\‘;"l'J"‘4"j'u'*“'hl"'vr"v'“v."'l | J‘.‘ J;-;.‘Jﬂﬁg ) 1_1',52 13.67
10.07 NL:
100+ i 2.68E7
_ m/z=
. 10.01 | 665.50-666.50
50 MS C
] I
o] 121 305 519 644 7.00 903 978 || 1120 12386 1367
T T [ T T T [ T T T [ T T T [ T I T [ T T T [ T T T 1 |
0 2 4 6 8 10 12 14 16
Time (min)
C #225-236 RT: 9.90-10.14 AV: 12 NL: 1.39E7
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Synthetic compound 1 and Natural product (NP) BMSF LC-MS TIC analysis
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Synthetic Compound 1 HRMS analysis (Calculated [M+Na]":688.1269, found 688.1260) (HRMS from Orbitrap)

MTA1-FC_Full_Pos_a #19 RT:1.00 AV: 1 NL: 6.89E6
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Zoomed spectrum:
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