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Synthetic procedure for the synthesis of isocyanide 30

o. _H
o NH2 Boc,0 N2 1) HCOOH, Ac,0,55°C, 2h M POCI3 DIPA N NCH
! NH, DCM,50°C, ( J_ R 2THE o°Ctom 2h P DCM, L 1 X
overnight ~ ™ "Boc < 7 "Boc 0°Ctort,2h ~" "Boc
s1 s2 s3 30

In a 50 mL round bottom flask equipped with a magnetic stir bar, 2-aminobenzylamine S1 (500.0 mg,
4.1 mmol) was dissolved in dichloromethane (16.4 mL, 0.25 M) and di-tert-butyl dicarbonate (893.2
mg, 1 equiv.) was added to the solution. The resulting mixture was stirred at 50° C overnight, until
the completion of the reaction, as monitored by TLC. Then the solvent was removed under vacuum
and the crude mixture was purified by silica gel chromatography (n-hexane/ethyl acetate 97:3) to

afford tert-butyl (2-aminobenzyl)carbamate S2 as a white solid (829.5 mg, 91% vyield).

In a 50 mL two-necked round bottom flask, a mixture of formic acid (362.0 uL, 9.6 mmol, 2.7 equiv.)
and acetic anhydride (771.2 pL, 8.2 mmol, 2.3 equiv.,) was stirred at 55°C for 2 h. After the reaction
was cooled at room temperature, the crude mixture was added dropwise to a solution of $2 (790.0
mg, 3.5 mmol, 1 equiv.) in THF (5.8 mL, 0.6 M), at 0° C. The resulting mixture was stirred at room
temperature for additional 2 h, until the completion of the reaction, as monitored by TLC. Then the
reaction was cooled to 0° C and a saturated aqueous solution of NaHCO3 was added slowly under
vigorous stirring, until neutral pH was reached. EtOAc was added, and the two phases were
separated; the aqueous layer was further extracted with EtOAc (x2), then the combined organic
extracts were washed with brine, dried over sodium sulfate, and concentrated under reduced
pressure to give $3 in a quantitative yield. The crude material was used in the next step without

further purification.

In a 100 ml round bottom flask equipped whit a magnetic stir bar, tert-butyl (2-
formamidobenzyl)carbamate $3 (876.1 mg, 3.5 mmol) was dissolved in dichloromethane (50 mL, 0.07
M), and diisopropylamine (3.0 mL, 21 mmol, 6 equiv.) was added to the solution. After cooling to 0°C,
phosphorus oxychloride (687 uL, 7.3 mmol, 2.1 equiv.) was added dropwise to the reaction mixture,
which was stirred at room temperature for 2 h. After the completion of the reaction, as monitored
by TLC, the mixture was cooled to 0° C and a saturated aqueous solution of NaHCO3 was added slowly
under vigorous stirring, until pH ~ 9. Then CH,Cl, was added, and the two phases were separated;

the organic layer was further washed with a saturated aqueous solution of NaHCO3 (x2), brine (x1),
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dried over sodium sulfate, and concentrated under vacuum. The crude mixture was purified by silica
gel chromatography (n-hexane/ethyl acetate 95:5) to afford tert-butyl (2-isocyanobenzyl)carbamate
30 as a yellow solid (510.5 mg, 63% yield).

N-(N-methyl-N-phenylglycyl)-N-(tosylmethyl)benzamide (5).* The crude material (reaction time: 20 h)
was purified by column chromatography (n-hexane/ethyl acetate 93:7) to give the product as a
yellow amorphous solid (19.6 mg, 56% yield).'H NMR (700 MHz, CDCl3) 6 7.76 (d, J = 8.2 Hz, 2H), 7.57
(t,J=7.4 Hz, 1H), 7.54 (d, J = 7.3 Hz, 2H), 7.42 (t, J = 7.8 Hz, 2H), 7.33 (d, J = 8.0 Hz, 2H), 7.17 — 7.15
(m, 2H), 6.77 (t, J = 7.3 Hz, 1H), 6.46 (d, J = 8.2 Hz, 2H), 5.09 (s, 2H), 4.13 (s, 2H), 2.72 (s, 3H), 2.44 (s,
3H); 13C NMR (176 MHz, CDCl3) 6 173.1, 171.7, 148.4, 145.6, 134.4, 133.3, 132.6, 129.9, 129.2, 129.2,
129.0, 129.0, 118.3, 112.8, 65.1, 57.5, 40.01, 21.8; HRMS (ESI) m/z: calcd [M + H]* for CaaH25N,04S*
437.1530; found [M + H]* 437.1532.

Methyl 2-(5-((methyl(phenyl)amino)methyl)-1H-tetrazol-1-yl)acetate (15).> The crude material was
purified by column chromatography (n-hexane/ethyl acetate 88:12) to give the product as a pale-
yellow solid (77.7 mg, 99% yield). *H NMR (700 MHz, CDCls) & 7.26 — 7.24 (m, 2H), 6.87 (t, J = 7.3 Hz,
1H), 6.79 (d, J = 8.1 Hz, 2H), 5.10 (s, 2H), 4.78 (s, 2H), 3.66 (s, 3H), 2.88 (s, 3H); 13C NMR (176 MHz,
CDCl3) 6 165.9, 153.6, 148.8, 129.6, 120.0, 114.6, 53.0, 48.5, 48.0, 40.1; HRMS (ESI) m/z: calcd [M +
H]* for C12H16NsO2* 262.1299; found [M + H]* 262.1305; m.p. 96-97°C.
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3c{*H} NMR
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'H NMR
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3¢{*H} NMR
176 MHz, CDCl;
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B3¢{*H} NMR
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B3¢{*H} NMR
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'H NMR

700 MHz, CDCl3
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3c{*H} NMR
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700 MHz, CDCl3
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'H NMR

700 MHz, CDCl3
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B3¢{*H} NMR
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'H NMR
700 MHz, CDCl3

CHa NN
N
N Ay

14

o o
2.76 2.08 1.43
e —
2.06 1.93 3. 3.27
T T T T T T T T T T T T T T T T T T T T
pom 120 s 1.0 105 100 9.5 9.0 85 8.0 75 7.0 65 60 55 5.0 45 40 35 3.0 25 2.0 s 10 05 00

S22



3c{*H} NMR
176 MHz, CDCl3
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'H NMR
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3c{*H} NMR
176 MHz, CDCl3
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3c{*H} NMR
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B3¢{*H} NMR
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'H NMR
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B3¢{*H} NMR
176 MHz, CDCl;
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B3¢{*H} NMR
176 MHz, CDCl;
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B3¢{*H} NMR
176 MHz, CDCl;
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3c{*H} NMR
176 MHz, CDCl3
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'H NMR
700 MHz, CDCls
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3c{*H} NMR
176 MHz, CDCl3
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B3¢{*H} NMR

176 MHz, CDCl3
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Bc{*H} NMR
176 MHz, CDCl3
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'H NMR
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3c{*H} NMR
176 MHz, CDCl3
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'H NMR
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3c{*H} NMR
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'H NMR
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B3¢{*H} NMR
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'H NMR
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3c{*H} NMR
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'H NMR
700 MHz, CDCl3
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3c{*H} NMR
176 MHz, CDCl3
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'H NMR
700 MHz, CDCl3
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3c{*H} NMR
176 MHz, CDCl3
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'H NMR
700 MHz, CDCl3
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3c{*H} NMR
176 MHz, CDCl3
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