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General Information

Melting points were determined on a capillary point apparatus equipped with a digital
thermometer. NMR spectra were recorded in CDCl; or DMSO-dg, on Mercury or Gemini NMR
spectrometers operating at 300 MHz for 'H (with TMS as an internal standard) and 75 MHz for
13C. Elemental analyses were performed on a Carlo Erba-EA1108 instrument. All microwave
assisted reactions were carried out with a single mode cavity Discover Microwave Synthesizer
(CEM Corporation, NC). The reaction mixtures were transferred into a 10 mL glass pressure
microwave tube equipped with a magnetic stirring bar. The tube was closed with a silicon
septum and the reaction mixture was subjected to microwave irradiation (Discover mode; run
time: 60 sec.; PowerMax-cooling mode.

To elucidate the mechanism and range of applicability, 5f (Cbz-Ala-Bt) was selected for
coupling with 2-aminothiophenol in five organic solvents, tap and distilled water, and also under
solvent-free conditions. The yields and purity are shown in Table S4.

Table S4 Reaction of 2-aminothiophenol and Cbz-Ala-Bt in different solvents

Entry Solvent Yield (%)* Purity (%)"
1 Ethanol 44 56
2 THF 58 49
3 DMF 58 45
4 Toluene 61 51
5 Tap water 78 95
6 Distilled water 79 96

*Crude yield after workup with aq.NaCOs and 4 N HCI
°Purity of the crude product was checked using HPLC
2-aminothiophenol in excess
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Experimental Section

Typical procedure: A mixture of 2-aminothiophenol (0.1 g, 0.085 mL, 0.80 mmol) mmol) and
N-protected aminoacylbenzotriazole or N-protected peptidylbenzotriazole (0.80 mmol) was
subjected to microwave irradiation (50 W, 70 °C) in water (3 mL) for 1 h. After completion of
the reaction, aqueous NaCO; solution was added and the mixture was extracted with ethyl
acetate followed by washing with 4 N HCI. When the supernatant water retained the product in a
colloidal form, the product was isolated by extraction with ethyl acetate. The organic phase was

dried over MgSO, and then evaporated to obtain the desired product.

tert-Butyl (benzo[d|thiazol-2-ylmethyl)carbamate (Boc-Gly-BZT, 5a)

Lo
S HN-Boc

5a
Light yellow solid (84%); mp. 68—70 °C. 'H NMR (CDCl3) 6 7.95 (d, J = 7.7 Hz, 1H), 7.83 (d, J
= 7.8 Hz, 1H), 7.44 (t, J= 7.3 Hz, 1H), 7.35 (t, J= 7.5 Hz, 1H), 5.78 (br s, 1H), 4.73 (d, J= 6.9
Hz, 2H), 1.48 (s, 9H); °C NMR (CDCls) § 170.4, 155.9, 153.0, 135.1, 126.2, 125.2, 122.9,
121.8, 80.3, 43.1, 28.4; HRMS (+ESI-TOF) m/z for C3H;N,0,S [M+Na] calcd. 287.0836,

found 287.0825.

tert-Butyl (S)- (1-(benzo|d]thiazol-2-yl)ethyl)carbamate (Boc-Ala-BZT, 5b)

Cr
S HN-Boc

5b
Brown solid (82%); mp. 70~72 °C. 'H NMR (CDCls) 6 7.97 (d, J = 7.8 Hz, 1H), 7.84 (d, J= 7.8

Hz, 1H), 7.45 (t, J = 7.4 Hz, 1H), 7.35 (t, J=7.5 Hz, 1H), 5.50-560 (m, 1H ), 5.19 (br s, 1H),
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1.66 (d, J = 6.9 Hz, 3H), 1.46 (s, 9H); °C NMR (CDCls) § 170.1, 155.2, 153.2, 135.0, 126.2,
125.1, 123.0, 121.8, 80.2, 49.4, 28.5, 21.8; HRMS (+ESI-TOF) m/z for C;4H;sN,O,S

[M+Na] caled. 301.0981, found 301.0991.

tert-Butyl (8)-(1-(benzo|d]thiazol-2-yl)-2-phenylethyl)carbamate (Boc-Phe-BZT, Sc)

N ~—Ph
OIS
S HN-Boc
5c
Light yellow solid (83%); mp. 99-101 °C. 'H NMR (CDCl3) 6 7.99 (d, J = 8.1 Hz, 1H), 7.80 (d,
J=1.7Hz, 1H), 7.45 (t, J= 7.4 Hz, 1H), 7.34 (t, J= 7.5 Hz, 1H), 7.28-7.16 (m, 5H), 5.57-5.50
(m, 1H), 5.42-5.35 (m, 1H), 3.46-3.26 (m, 2H), 1.40 (s, 9H); °C NMR (CDCls) 6 173.4, 155.2,

153.2, 136.4, 1349, 129.6, 128.6, 127.0, 126.2, 125.1, 123.0, 121.8, 80.2, 54.4, 41.6, 28.4;

HRMS (+ESI-TOF) m/z for C20H2N,0,S [M+Na] caled. 377.1294, found 377.1299.

tert-Butyl ((15,25)-1-(benzo|d]thiazol-2-yl)-2-methylbutyl)carbamate (Boc-Ile-BZT, 5d)

e
(Lo
S HN—Boc

5d
Yellow solid (80%); mp. 130-132 °C. 'H NMR (CDCls) & 8.73-8.69 (m, 1H), 8.33-8.27 (m,
1H), 7.41-7.26 (m, 1H), 7.05-6.95 (m, 1H), 5.25 (br s, 1H), 4.13-4.09 (m, 1H), 2.07-1.97 (m,
1H), 1.48 (br s, 9H), 1.25-0.87 (m, 8H); '°C NMR (CDCls) § 170.3, 155.9, 139.2, 136.3, 131.8,
124.6, 121.6, 115.5, 80.3, 60.3, 37.2, 28.6, 25.0, 16.0, 11.8; HRMS (+ESI-TOF) m/z for

C17H24N,0,S [M+Na] caled. 343.1451, found 343.1453.
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Benzyl (benzo|d]thiazol-2-ylmethyl)carbamate (Cbz-Gly-BZT, Se)

o
S HN—-Cbz

5e
White solid (82%); mp. 123125 °C. '"H NMR (CDCls)  7.93 (d, J = 7.9 Hz, 1H), 7.79 (d, J =
7.9 Hz, 1H), 7.42 (t, J= 7.4 Hz, 1H), 7.36-7.24 (m, 6H), 6.16 (br s, 1H), 5.14 (s, 2H), 4.76 (br s,
2H); *C NMR (CDCls) 6 169.7, 156.6, 152.7, 136.2, 135.0, 128.6, 128.3, 128.3, 126.3, 125.4,
122.8, 121.8, 67.4, 43.4; Anal. calcd for C;cH4N»0O,S: C, 64.41; H, 4.73; N, 9.39; found:

C,64.70; H,4.93;N,9.07.

Benzyl (S)-(1-(benzo|d]thiazol-2-yl)ethyl)carbamate (Cbz-L-Ala-BZT, 5f)

U
S HN-Cbz

5f
White solid (78%); mp. 92-94 °C. 'H NMR (CDCl3) § 7.95 (d, J = 8.1 Hz, 1H), 7.79 (d, J = 8.0
Hz, 1H), 7.42 (t,J= 7.3 Hz, 1H), 7.35-7.22 (m, 6H), 6.07-6.03 (m, 1H), 5.25 (t, J= 7.1 Hz, 1H),
5.12 (s, 1H), 5.11 (s, 1H), 1.63 (d, J = 6.9 Hz, 3H); °C NMR (CDCls) 6 174.0, 155.8, 153.0,
136.3, 134.9, 128.5, 128.3, 128.2, 126.2, 125.2, 122.9, 121.8, 67.1, 49.8, 21.8; HRMS (+ESI-

TOF) m/z for C17H;6N,0,S [M+H] caled. 313.1005, found 313.1014.

Benzyl (1-(benzo[d]thiazol-2-yl)ethyl)carbamate (Cbz-dl-Ala-BZT, 5{+5f"")

©:N
S HN-Cbz

5f+5f'

Drak brown solid (73%); mp. 88-90 °C. 'H NMR (CDCls) 6 7.97 (d, J = 8.1 Hz, 1H), 7.77 (d, J

= 8.0 Hz, 1H), 7.41 (t, J = 7.3 Hz, 1H), 7.35-7.22 (m, 6H), 6.27-6.23 (m, 1H), 5.26 (t, J = 6.6
S5
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Hz, 1H), 5.12 (s, 1H), 5.11 (s, 1H), 1.63 (d, J = 6.8 Hz, 3H); °C NMR (CDCls) 6 175.6, 174.6,
155.6, 152.4, 136.3, 136.2, 134.5, 128.4, 128.1, 126.3, 125.2, 122.7, 121.8, 67.0, 66.8, 49.7, 49.6,

21.6, 18.6; HRMS (+ESI-TOF) m/z for C17H;sN>0,S [M+H] " calcd. 335.0825, found 335.0841.

Benzyl (S)- (1-(benzo|d]thiazol-2-yl)-2-methylpropyl)carbamate (Cbz-L-Val-BZT, 5g)

White solid (78%); mp. 220222 °C. 'H NMR (CDCL3) 6 8.51 (s, 1H), 8.25 (d, J = 8.1 Hz, 1H),
7.35-7.23 (m, 7H), 7.06-6.95 (m, 1H), 5.14 (s, 2H), 4.11 (t, J = 6.6 Hz, 1H), 2.24-2.13 (m, 1H),
1.00-0.90 (m, 6H); *C NMR (CDCL) 6 170.1, 156.8, 139.2, 136.4, 132.0, 128.8, 128.5, 128.4,
128.4, 125.1, 124.9, 121.8, 67.5, 61.4, 30.9, 19.6, 17.9. ; HRMS (+ESI-TOF) m/z for

C1oH2oN20,8 [M+H]" caled. 341.1318, found 341.1316.

Benzyl (S)-(1-(benzo|d]thiazol-2-yl)-2-phenylethyl)carbamate (Cbz-L-Phe-BZT, Sh)

N ~—Ph
o
S HN—-Cbz

5h
Off white solid (70%); mp. 180-182 °C. "H NMR (DMSO-dg) 6 10.02 (s, 1H), 7.74 (d, J= 8.5
Hz, 1H), 7.54 (d, J = 7.5 Hz, 1H), 7.37-7.19 (m, 12H), 4.97 (s, 2H), 4.56-4.47 (m, 1H), 3.19-
3.13 (m, 1H), 2.94-2.86 (m, 1H); *C NMR (DMSO-de) 6 171.2, 156.2, 137.9, 137.0, 135.6,
131.8, 129.4, 129.0, 128.4, 128.3, 127.8, 127.6, 127.2, 126.9, 126.5, 126.1, 65.5, 56.7, 37.5 ;

HRMS (+ESI-TOF) m/z for C3H20N,0,S [M+H] caled. 389.1318, found 389.1314.
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Benzyl (S)-(1-(benzo|d]thiazol-2-yl)-2-(tert-butoxy)ethyl)carbamate (Z-Ser(tBu)-BZT, 5i)

Yellow oil (88%). 'H NMR (CDCls) 6 7.97 (d, J = 8.0 Hz, 1H), 7.82 (d, J = 8.0 Hz, 1H), 7.43~
7.30 (m, 7H), 6.10 (br s, 1H), 5.27 (br s, 1H), 5.15 (s, 2H), 3.94 (br s, 1H), 3.78-3.73 (m, 1H),
1.10 (s, 9H); *C NMR (CDCl3) § 172.2, 156.0, 153.1, 136.3, 135.2, 128.6, 128.3, 128.0, 125.9,
124.9, 122.9, 121.6, 73.8, 67.4, 67.2, 63.6, 54.6, 27.3; HRMS (+ESI-TOF) m/z for C1H4N,05S

[M+H] caled. 385.1580, found 385.1576.

Benzyl (S)-(1-((benzo[d]thiazol-2-ylmethyl)amino)-1-0x0-3-phenylpropan-2-yl)carbamate

(Cbz-Phe-Gly-BZT, 5j)

¢
e

5] Ph

N\H
Cbz

Dark brown solid (76%); mp. 149—151 °C. "H NMR (CDCls) 6 7.85 (d, J = 8.0 Hz, 1H), 7.74 (d,
J=17.8 Hz, 1H), 7.69-7.64 (m, 1H), 7.41-7.31 (m, 2H), 7.22-7.10 (m, 10H), 5.98-5.94 (m, 1H),
5.01-4.89 (m, 2H), 4.69 (s, 2H), 4.64—4.61 (m, 1H), 3.14-3.02 (m, 2H); °C NMR (CDCL;) 6
171.8, 168.3, 156.2, 152.7, 136.3, 136.1, 135.2, 129.4, 128.6, 128.5, 128.2, 127.9, 127.0, 126.2,
1253, 122.9, 121.8, 67.1, 56.3, 41.6, 38.7; HRMS (+ESI-TOF) m/z for C,sH»N30sS

[M+Na] caled. 468.1352, found 468.1364.
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Benzyl (5)-(2-((1-(benzo|d]thiazol-2-yl)ethyl)amino)-2-oxoethyl)carbamate (Cbz-Gly-Ala-

N S
eaW,
s HN4<;
NH

5k Cbz

BZT, 5K)

Off white solid (78%); mp. 114-116 °C. "H NMR (CDCls) 6 7.94 (d, J = 7.8 Hz, 1H), 7.81 (d, J
= 7.7 Hz, 1H), 7.45 (t, J = 6.9 Hz, 2H), 7.38-7.21 (m, 6H), 5.87-5.79 (m, 1H), 5.52-5.45
(m,1H), 5.09 (s, 2H), 3.97 (s, 2H), 1.64 (d, J = 6.4 Hz, 3H); *C NMR (CDCls) ¢ 173.1, 168.9,
156.8, 152.7, 136.2, 134.9, 128.6, 128.3, 128.2, 126.4, 125.4, 122.9, 121.9, 67.4, 48.0, 44.7,

21.6; HRMS (+ESI-TOF) m/z for C19H2;N303S [M+Na] calcd. 370.1220, found 370.1248.

Benzyl (($)-1-(((S)-1-(benzo|d]thiazol-2-yl)ethyl)amino)-3-methyl-1-oxobutan-2-yl)

carbamate (Cbz-Val-Ala-BZT, 51)

N S
BeaW;
S HN
NH

51 Cbz

‘7

Light orange solid (70%); mp. 179-181 °C. "H NMR (CDCls) § 7.96 (d, J = 8.2 Hz, 1H), 7.85 (d,
J=172Hz, 1H), 7.47 (t, J = 7.3 Hz, 2H), 7.38-7.25 (m, 6H), 5.53-5.40 (m, 1H), 5.12 (s, 2H),
4.14-4.06 (m, 1H), 3.64-3.43 (m, 1H), 1.67 (d, J = 6.6 Hz, 3H), 1.01-0.93 (m, 6H); '°C NMR
(CDCly) 6 170.9, 156.6, 153.0, 136.3, 135.1, 128.7, 128.7, 128.4, 128.3, 126.4, 125.4, 123.2,
121.9, 67.4, 60.6, 48.2, 31.4, 29.9, 21.9, 19.6; HRMS (+ESI-TOF) m/z for CoH»N;0:S

[M+Na] calcd. 434.1509, found 434.1509.
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Benzyl (($)-1-(((S)-1-(benzo|d] thiazol-2-yl)ethyl)amino)-1-0xo0-3-phenylpropan-2-yl)

carbamate (Cbz-Phe-Ala-BZT, Sm)

N 2
P
S HN§

5m Ph

N\H
Cbz

Whits solid (89%); mp. 184-186 °C. '"H NMR (CDCls) § 7.90 (d, J = 8.1 Hz, 1H), 7.81 (d, J =
7.3 Hz, 1H), 7.45 (t, J = 7.2 Hz, 1H), 7.36 (t, J= 7.1 Hz, 1H), 7.28-6.98 (m, 11H), 5.62-5.51 (m,
1H), 5.45-5.35 (m, 1H), 5.05 (br s, 2H), 4.60-4.50 (m, 1H), 3.09 (br s, 2H), 1.57 (d, J= 4.9 Hz,
3H); '*C NMR (CDCls) 6 170.6, 170.6, 156.1, 153.0, 136.2, 135.1, 129.5, 128.9, 128.8, 128.7,
128.4, 128.2, 127.1, 126.3, 125.3, 123.1, 121.8, 67.3, 56.4, 48.0, 38.8, 21.5; HRMS (+ESI-TOF)

m/z for CosHy5sN303S [M+H]+calcd. 460.1689, found 460.1681.

Benzyl ((25)-1-((1-((benzo|d]thiazol-2-ylmethyl)amino)-1-oxopropan-2-yl)amino)-3-methyl-
1-oxobutan-2-yl)carbamate (Cbz-Val-Ala-Gly-BZT, 5n)

N

(Lo e
S HN
NH
5n
O HN-Cbz

Brown solid (75%); mp. 110-112 °C. "H NMR (CDCl3) 0 7.97 (d, J= 8.1 Hz, 1H), 7.84 (d, J =
7.8 Hz, 1H), 7.47 (t, J= 7.4 Hz, 1H), 7.38 (t, J= 7.5 Hz, 1H), 7.32-7.26 (m, 6H), 6.72 (d, J= 7.5
Hz, 1H), 5.42 (d, J = 7.5 Hz, 1H), 5.11-5.04 (m, 2H), 4.85 (br s, 2H), 4.61 (t, /= 7.0 Hz, 1H),
4.02 (t, J = 8.2 Hz, 1H), 2.17-2.09 (m, 1H), 1.43 (d, J = 6.7 Hz, 3H), 1.02-0.87 (m, 6H); Bc
NMR (CDCls) ¢ 172.6, 171.6, 169.6, 156.9, 151.6, 136.2, 134.7, 128.7, 128.4, 128.2, 126.8,
125.8, 122.6, 122.0, 67.4, 60.9, 49.1, 41.7, 31.1, 19.5, 18.1, 18.0; HRMS (+ESI-TOF) m/z for

C4H2sN404S [M+H] calcd. 469.1904, found 469.1900.
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Benzyl ((25)-1-((1-((benzo|d]thiazol-2-ylmethyl)amino)-1-oxopropan-2-yl)amino)-1-0xo-3-

phenylpropan-2-yl)carbamate (Cbz-Phe-Ala-Gly-BZT, So)

N
(0
S HN4§
NH Ph
o}

5
O HN-Cbz

Light brown solid (88%); mp. 163—165 °C. 'H NMR (CDCls) 6 7.90 (d, J = 8.0 Hz, 1H), 7.75 (d,
J =19 Hz, 1H), 7.58 (t, J = 5.3 Hz, 1H), 7.42-7.12 (m, 13H), 5.99 (d, J = 7.8 Hz, 1H), 5.04—
4.88 (m, 2H), 4.78-4.60 (m, 4H), 3.09-2.95 (m, 2H), 1.35 (d, J = 6.6 Hz, 3H); °C NMR
(CDCl3) 6 172.4, 171.5, 169.0, 156.4, 153.0, 136.3, 136.2, 135.2, 129.4, 128.8, 128.6, 128.2,
128.0, 127.2, 126.3, 125.3, 123.0, 121.9, 67.2, 56.4, 49.1, 41.9, 38.8, 18.4; HRMS (+ESI-TOF)

m/z for CosHsN404S [M+H] caled. 539.1723, found 539.1749.
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