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1. General methods and materials

All the reagents and solvents were purchased from Sigma-Aldrich, AK Scientific,
Fluorochem, Abcr GmbH, Acros and were used without further purification. Isocyanides were
synthesized as previously described by us.!! All microwave irradiation reactions were carried
out in a Biotage Initiator™ Microwave Synthesizer. Thin layer chromatography was performed
on Millipore precoated silica gel plates (0.20 mm thick, particle size 25 uym). Nuclear magnetic
resonance spectra were recorded on Bruker Avance 500 spectrometers {*H NMR (500 MHz),
13C NMR (126 MHz)}. Chemical shifts for *H NMR were reported as & values and coupling
constants were in hertz (Hz). The following abbreviations were used for spin multiplicity: s =
singlet, br s = broad singlet, d = doublet, t = triplet, q = quartet, quin = quintet, dd = double of
doublets, ddd = double doublet of doublets, m = multiplet. Chemical shifts for **C NMR were
reported in ppm relative to the solvent peak. Flash chromatography was performed on a
Reveleris® X2 Flash Chromatography, using Grace® Reveleris Silica flash cartridges (12
grams). Mass spectra were measured on a Waters Investigator Supercritical Fluid
Chromatograph with a 3100 MS Detector (ESI) using a solvent system of methanol and CO2
on a Viridis silica gel column (4.6 x 250 mm, 5 um particle size) or Viridis 2-ethyl pyridine column
(4.6 x 250 mm, 5 um particle size). High resolution mass spectra were recorded using a LTQ-
Orbitrap-XL (Thermo) at a resolution of 60000@m/z400.
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2. Synthetic procedures and analytical data

General Procedure for the Ugi tetrazole reaction (UT-4CR)

Ve
0
NH,
Z
R1—\ | O)\CHO ,r,\l~
| _n0510h \ P
+
~ weon \O R
R?-NC TMSN;

1a-y

To a stirred solution of 2,2-dimethoxyacetaldehyde (2.0 mmol) in MeOH (2.0 mL), the
corresponding aniline (2.0 mmol), isocyanide (2.0 mmol) and trimethylsilyl azide (2.0
mmol) were added. The reaction mixture was stirred vigorously for 2 h. Then, if solid
appears, half of the solvent is removed under reduced pressure. The resulting solid
was filtered and washed with Et,O. Alternatively, the solvent is removed under reduced
pressure and the residue is purified by column chromatography (PE-EA, 2:1-1:1) to
give the compounds la-y.

General Procedure for the Pictet-Spengler cyclization
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L 0-70°C, 0.5-2 h No N | JR

2a-z

The corresponding tetrazole derivatives (1.0 mmol) are dissolved into methanesulfonic
acid (MSA) (1.0 mL) at 0 °C and then heated up to 70 °C for 0.5 - 2.0 h. Then, the
reaction mixture was cooled to room temperature and neutralized with an agueous
solution of NaHCOs, followed by extractions with ethyl acetate. The organic layer was
dried with MgSO. and the solvent was removed under reduced pressure. If solid
appears, the resulting solid was filtered and washed with Et,O. Alternatively, the
solvent is removed under reduced pressure and the residue is purified by column
chromatography (PE-EA, 3:1-1:1) to give the compounds 2a-z.

In case of meta-substituted anilines, mixture of isomers was obtained (see analytical

data)
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The gram-scale synthesis of 1a and 2a

NH, NC
2 a
+ rt1h MSA N-N N ONQ
-t G
(0] CHO

ahd TMSN;3 O—

1a 2a

To a stirred solution of 2,2-dimethoxyacetaldehyde (10.0 mmol, 1.04 g) in MeOH (10.0
mL), the 3,4,5-trimethoxyaniline (10.0 mmol, 1.83 g), benzyl isocyanide (10.0 mmol,
1.17 g) and trimethylsilyl azide (10.0 mmol, 1.15 g) were added in a 50 mL flask. The
reaction mixture was stirred vigorously for 2 h. Then, half of the solvent was removed
under reduced pressure, the resulting solid was filtered and washed with Et,O to give
the compound 1a (4.15 g, 97%) as gray solid. Afterwards, the N-(1-(1-benzyl-1H-
tetrazol-5-yl)-2,2-dimethoxyethyl)-3,4,5-trimethoxyaniline (1a, 5.0 mmol, 2.15 g) was
dissolved into methanesulfonic acid (5.0 mL) at 0 °C and then heated up to 70 °C for
2 h. Then, the reaction mixture was cooled to room temperature neutralized with an
aqueous solution of NaHCOs to pH 7, followed by extractions with ethyl acetate (3 x 30
mL). The organic layer was dried with MgSO4 and the solvent was removed under
reduced pressure. The resulting solid was filtered and washed with Et,O to give the
compound 2a (1.67 g, 91%) as brown solid.

One-pot approach of 2-(1-benzyl-1H-tetrazol-5-yl)-6-methoxy-1H-indole (2c)

NH» NC Q q
i ~0 N‘N
|+
o CHO MeOH
-
b o
o] I

t, 4 h _MSA N N o<
70 °C 1h ,ll'\N/>_<\/\©/

—_—
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1c 2c

e

To a stirred solution of 2,2-dimethoxyacetaldehyde (1.0 mmol) in MeOH (1.0 mL), the
3-methoxyaniline (1.0 mmol), benzyl isocyanide (1.0 mmol) and trimethylsilyl azide
(2.0 mmol) were added in a 5.0 mL vial. The reaction mixture was stirred vigorously
for 4 h. Then, the solvent was removed under reduced pressure and the compound 1c,
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obtained as brown solid, was directly used in the next step without further purification.
Afterwards, the methanesulfonic acid (1.0 mL) was added at 0 °C and heated up to 70
°C for 1 h. The reaction mixture was neutralized with an aqueous solution of NaHCOs3,
followed by extractions with ethyl acetate. The organic layer was dried with MgSO,4 and
the solvent was removed under reduced pressure. The resulting solid was purified by
column chromatography (PE-EA, 3:1) to give compound 2¢ (149 mg, 49% in 2-steps)
as white solid, as mixture of isomers as indicated above.

Synthesis of the 2-(1H-tetrazol-5-yl)-1H-indole

—>
1 / I /
Noy N t24h N N\
2f 3a

To a stirred solution of 2-(1-benzyl-1H-tetrazol-5-yl)-1H-indole (2f, 1.0 mmol) in ethyl
acetate (15.0 mL), Pd/C (10% w/w, 0.2 mmol) was added at room temperature under
H, atmosphere at 1 atm. The reaction mixture was stirred for 24 h. Then, filtration via
celite followed by purification with column chromatography (PE-EA, 1:7) gave the
compound 3a (175 mg, 95%) as yellow solid.

Synthesis of the 6-isopropyl-2-(1H-tetrazol-5-yl)-1H-indole (ATP-competitive
elF4As inhibitor 3b)

NH, NC Q
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1y was synthesized according to the general procedure of UT-4CR; 3-isopropylaniline
(2.0 mmol), (isocyanomethyl)benzene (2.0 mmol), 2,2-dimethoxyacetaldehyde (2.0
mmol) and trimethylsilyl azide (2.0 mmol) as starting materials, isolated in 92% yield
as a yellow solid.

2y and 2z were synthesized according to the general procedure for the Pictet-Spengler
cyclization; 1y (1.0 mmol), 2y and 2z were obtained as mixture of isomers in 4:1 ratio
(86% vyield, yellow solid), pure 2y was obtained (69% vyield, white solid) after washing
with ether.

To a stirred solution of 2-(1-benzyl-1H-tetrazol-5-yl)-6-isopropyl-1H-indole (2y, 0.2
mmol) in ethyl acetate (2.0 mL), Pd/C (10% w/w, 0.04 mmol) was added at room
temperature under H, atmosphere at 1 atm. The reaction mixture was stirred for 24 h.
Then, filtration with celite and remove the solvent to give the compound 3b (44 mg,
98%) as white solid.

Procedure for the formylation reactions

7\7 y ; , SHo ; L, oHo
N-N N SN rt, 10 h N-N N N n-N N O
"o + POCl; ——>» i) + 1,
No N o~ DMF N N o VAN o
OHC
o< 5N SN
4 4

POCI; (dropwise)

rt, 2 h, DMF

To a stirred solution of 2a (1.0 mmol) in DMF (1.0 mL), phosphorus oxychloride (1.2
mmol) was added at room temperature and the reaction mixture was stirred for 10 h.
Then, the reaction was quenched with NaHCO3; solution to pH 7 and extracted with
ethyl acetate (3 x 10 mL). The organic layer was dried with MgSO, and the solvent
was removed under reduced pressure. The resulting solid was purified by column
chromatography (PE-EA, 1:1) to give the compound mixture 4 and 4’ as a brown solid
in a ratio 1:1.2
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To a stirred solution of 2a (1.0 mmol) in DMF (1.0 mL), the phosphorus oxychloride
(1.2 mmol in 0.4 mL DMF) was added dropwise. The reaction mixture was stirred
vigorously for 2 h at room temperature, then the reaction was quenched with NaHCOs
solution to pH 7 and extracted with ethyl acetate (3 x 10 mL). The organic layer was
dried with MgSO. and the solvent was removed under reduced pressure. The resulting
solid was washed with ethyl acetate to give compound 4 (358 mg, 91%) as a green
solid.™

R

H )
N’N N rt, 10 h N’N
U \ + POCI; (dropwise) _— N
N-N DMF N-N

OHC
2f 5, 96%

7 “zT

To a stirred solution of 2f (1.0 mmol) in DMF (1.0 mL), the phosphorus oxychloride (1.2
mmol in 0.4 mL DMF) was added dropwise and the reaction mixture was stirred
vigorously for 10 h at room temperature. Then, the reaction was quenched with
NaHCO:s; solution to pH 7 and extracted with ethyl acetate (3 x 10 mL). The compound
5 (291 mg, 96%) was obtained as brown oil and used directly in the next step without
further purification.
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General procedure for the UT-4CR post-modification

,}II,N/ Ell | N POCI, N,N»_QH/\(;[ ~ ,}II,N N
N\N P~ DMF N\N \ o~ N\N/ \
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To a stirred solution of corresponding aldehyde (1.0 mmol) in TFE (1.0 mL), the o-

tolylmethanamine (1.0 mmol), 1-chloro-4-(isocyanomethyl)benzene (1.0 mmol) and

trimethylsilyl azide (1.0 mmol) were added at room temperature. Then the reaction

mixture was warmed up to 80 °C and stirred vigorously for 2 h. Afterwards, the solvent

was removed under reduced pressure and the resulting solid was purified by column

chromatography (PE-EA, 2:1) to give compounds 6 and 8 in 65% and 49% vyield,

respectively.
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General procedure for the U-4CR post-modification

o) _ o)
- NH, ,ﬂ,N/ \N ~ N N/ / ~
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o) refluxed, 1.5 h

F 0
NC HN
TFE
e O
PR F
OH

Cl
7,61%

Cl

To a stirred solution of 2-(1-benzyl-1H-tetrazol-5-yl)-4,5,6-trimethoxy-1H-indole-7-
carbaldehyde (1.0 mmol) in TFE (1.0 mL), the (3,5-difluorophenyl)methanamine (1.0
mmol), 1-chloro-4-(isocyanomethyl)benzene (1.0 mmol) and acetic acid (1.0 mmol)
were added at room temperature. Then, the reaction mixture was warmed up to 80 °C
and stirred vigorously for 1.5 h. Afterwards, the solvent was removed under reduced
pressure and the resulting solid was purified by column chromatography (PE-EA, 4:1)
to give the compound 7 (445 mg, 61%) as a brown solid.
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Pictet-Spengler reaction — optimization

3

- OYR

‘N/)I N acid '}II'N/ N o~ N,N, {\l o~

o o o/ N‘N \ O/ ~N O/

l l O\ 2N O\
1a 2a' 2a
Entry Acid Catalyst Temperature Time Solvent Yield
(°C)
1 formic acid none 80 overnight - 2a’:2a
(65%: 22%)
2 acetic acid ZnClz 120 48 h - 2a’:2a
(30%:30%)
3 acetic acid ZnClz rt 48 h - -
4 HCI none 50 24 h dioxane 2a: 30%
5 HCI none 50 24 h water 2a: 41%
6 HCI none 50 24 h isopropanol 2a: 45%
7 TiCls none rt 48 h DCM traces
8 methanesulfonic none 45 15h - 2a: 90%
acid
9 methanesulfonic none 70 2h - 2a: 91%
acid




N-(1-(1-benzyl-1H-tetrazol-5-yl)-2,2-dimethoxyethyl)-3,4,5-trimethoxyaniline (1a)

H
N \
DO

_0O

_OQ

832 mg, 97% yield, gray solid. mp 131 - 134 °C. 'H NMR (500 MHz, CDCl3) & 7.28 -
7.25 (m, 3H), 7.08 (dd, J = 6.4, 3.0 Hz, 2H), 5.76, 5.61 (ABq, J = 15.5 Hz, 2H), 5.68 (s,
2H), 4.95 (d, J=5.1 Hz, 1H), 4.55 (d, J =5.1 Hz, 1H), 3.72 (s, 3H), 3.66 (s, 6H), 3.41(s,
3H), 3.39 (s, 3H). *C NMR (126 MHz, CDCls) & 154.0, 153.7, 142.3, 134.1, 131.7,
129.0, 128.7, 127.6, 105.3, 92.1, 61.1, 56.9, 56.1, 55.8, 53.9, 51.6. HRMS (ESI) m/z
calcd for C21H2sNs0s[M + H]™ = 430.2085, found 430.2081.

N-(1-(1-benzyl-1H-tetrazol-5-yl)-2,2-dimethoxyethyl)-2,3-dihydrobenzo[b][1,4]
dioxin-6-amine (1b)

i“@ )

644 mg, 81% yield, white solid. mp 134 - 135 °C. 'H NMR (500 MHz, DMSO-ds) 5 7.38
-7.32 (m, 3H), 7.24 - 7.23 (m, 2H), 6.48 (d, J = 8.5 Hz, 1H), 6.18 (d, J = 2.7 Hz, 1H),
6.01 (dd, J = 8.5, 2.7 Hz, 1H), 5.89 (d, J = 8.9 Hz, 1H), 5.79, 5.71 (ABq, J = 15.4 Hz,
2H), 5.11 (dd, J = 8.9, 5.9 Hz, 1H), 4.70 (d, J = 5.9 Hz, 1H), 4.14 - 4.12 (m, 2H), 4.08
-4.07 (m, 2H), 3.39 (s, 3H), 3.23 (s, 3H). *C NMR (126 MHz, DMSO-ds) d 154.5, 143.6,
141.2, 135.4, 134.8, 128.6, 128.1, 117.0, 106.5, 106.3, 104.4, 104.3, 102.3, 101.7,
64.3, 63.7, 56.0, 55.8, 51.2, 50.2. HRMS (ESI) m/z calcd for C20H24Ns04 [M + H]" =
398.1823, found 398.1820.
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N-(1-(1-benzyl-1H-tetrazol-5-yl)-2,2-dimethoxyethyl)-3-methoxyaniline (1c)

694 mg, 94% yield, brown oil. mp 110 - 113 °C.*H NMR (500 MHz, CDCl3) & 7.31 -
7.30 (m, 3H), 7.17 - 7.15 (m, 2H), 6.89 (t, J = 8.2 Hz, 1H), 6.27 (ddd, J = 8.2, 2.4, 0.5
Hz, 1H), 6.00 (t, J = 2.4 Hz, 1H), 5.84 (dd, J = 8.2, 2.4 Hz, 1H), 5.76, 5.57 (ABq, J =
15.2 Hz, 2H), 4.93 (dd, J = 6.8, 5.1 Hz, 1H), 4.53 (d, J = 5.1 Hz, 1H), 4.52 (d, J = 6.8
Hz, 1H), 3.67 (s, 3H), 3.38 (s, 3H), 3.37 (s, 3H). 2*C NMR (126 MHz, CDCls) & 160.8,
153.8,147.1,133.9,130.3,129.1,128.7,127.9, 106.2, 105.3, 104.9, 100.2, 57.0, 55.3,
55.2, 52.8, 51.6. HRMS (ESI) m/z calcd for C19H24Ns03 [M + H]* = 370.1874, found
370.1872.

N-(1-(1-benzyl-1H-tetrazol-5-yl)-2,2-dimethoxyethyl)-4-chloroaniline (1d)

N— ;
N’ " H
N~ N
"T L
(I) o) cl

678 mg, 91% vyield, gray solid. mp 98 - 100 °C. *H NMR (500 MHz, CDCl3) & 7.35 -
7.31 (m, 3H), 7.17 - 7.15 (m, 2H), 6.91 - 6.88 (m, 2H), 6.12 - 6.10 (M, 2H), 5.81,5.54
(ABq, J = 15.2 Hz, 2H), 4.81 (dd, J = 7.5, 5.3 Hz, 1H), 4.57 (d, J = 5.3 Hz, 1H), 4.52
(d, J = 7.5 Hz, 1H), 3.42 (s, 3H), 3.39 (s, 3H). 3C NMR (126 MHz, CDCls) 5 153.7,
144.3, 133.7, 129.3, 129.2, 129.0, 128.02, 127.97, 124.1, 115.0, 105.6, 57.2, 55.5,
52.8, 51.6. HRMS (ESI) m/z calcd for Ci1sH2:CINsO2 [M + H]" = 374.1378, found
374.1378.
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N-(1-(1-benzyl-1H-tetrazol-5-yl)-2,2-dimethoxyethyl)-2,4-dimethylaniline (1e)

?H

N~-N

/s

N\/
N
0

0
I

704 mg, 96% yield, white solid. mp 105 - 110 °C. *H NMR (500 MHz, CDCl3) & 7.34 -
7.29 (m, 3H), 7.16 - 7.14 (m, 2H), 6.83 (s, 1H), 6.61 - 6.60 (M, 1H), 5.84 (d, J = 7.6 Hz,
1H), 5.77, 5.57 (ABq, J = 15.2 Hz, 2H), 4.93 (t, J = 5.7 Hz, 1H), 4.57 (d, J = 5.3 Hz,
1H), 4.27 (d, J = 6.1 Hz, 1H), 3.38 (s, 3H), 3.37 (s, 3H), 2.16 (s, 3H), 2.15 (s, 3H). 2°C
NMR (126 MHz, CDCl3) 8 154.1,141.5,133.9,131.4,129.1,128.7, 128.4, 128.0, 127 4,
123.7, 111.4, 105.4, 56.9, 55.0, 53.1, 51.5, 20.4, 17.5. HRMS (ESI) m/z calcd for
C20H26Ns02 [M + H]* = 368.2081, found 368.2079.

N-(1-(1-benzyl-1H-tetrazol-5-yl)-2,2-dimethoxyethyl)aniline (1f)

N-

N’ Y H

= N

"1 O
79

556 mg, 82% yield, white solid. mp 112 - 115 °C.*H NMR (500 MHz, CDCl3) & 7.36 -
7.32 (m, 3H), 7.21 - 7.18 (m, 2H), 7.03 - 6.99 (m, 2H), 6.73 - 6.70 (M, 1H), 6.30 - 6.29
(m, 2H), 5.81, 5.59 (ABq, J = 15.2 Hz, 2H), 4.95 (dd, J = 7.0, 5.2 Hz, 1H), 4.59 (d, J =
5.2 Hz, 1H), 4.55 (d, J = 7.0 Hz, 1H), 3.41 (s, 3H), 3.40 (s, 3H). 13C NMR (126 MHz,
CDCl;) 6 153.9, 145.7, 133.8, 129.4, 129.1, 128.8, 128.0, 119.3, 113.9, 105.4, 57.0,
55.2, 52.7, 51.6. HRMS (ESI) m/z calcd for C1sH22Ns0, [M + H]" =340.1768, found
340.1767.

S-13



N-(1-(1-benzyl-1H-tetrazol-5-yl)-2,2-dimethoxyethyl)-4-isopropylaniline (1g9)

N-
N"N H
N N
N
T

648 mg, 85% yield, colorless solid. mp 123 - 126 °C.*H NMR (500 MHz, CDCls) 6 7.32
-7.28 (m, 3H), 7.16 - 7.14 (m, 2H), 6.87 - 6.86 (m, 2H), 6.26 - 6.23 (m, 2H), 5.77, 5.57
(ABq, J = 15.2 Hz, 2H), 4.92 (t, J = 5.8 Hz, 1H), 4.54 (d, J = 5.2 Hz, 1H), 4.41 (d, J =
6.4 Hz, 1H), 3.37 (s, 3H), 3.36 (s, 3H), 2.77 - 2.71 (m, 1H), 1.15 (d, J = 6.9 Hz, 6H).
13C NMR (126 MHz, CDCls) & 154.0, 143.6, 140.0, 133.9, 129.1, 128.7, 128.0, 127.3,
114.0,105.3, 56.9, 55.1, 53.1, 51.6, 33.2, 24.2. HRMS (ESI) m/z calcd for C21H2sNs0>
[M + H]* = 382.2238, found 382.2237.

N-(1-(1-benzyl-1H-tetrazol-5-yl)-2,2-dimethoxyethyl)-3,4-dimethoxyaniline (1h)

N~
N H
YT

750 mg, 94% yield, gray solid. mp 120 - 125 °C. *H NMR (500 MHz, CDCl3) & 7.31 -
7.27 (m, 3H), 7.13 - 7.11 (m, 2H), 6.49 (d, J = 8.6 Hz, 1H), 6.12 (d, J = 2.7 Hz, 1H),
5.76, 5.58 (ABq, J = 15.3 Hz, 2H), 5.71 (dd, J = 8.6, 2.7 Hz, 1H), 4.86 (t, J = 5.1 Hz,
1H), 4.54 (d, J = 5.2 Hz, 1H), 4.26 (d, J = 5.0 Hz, 1H), 3.75 (s, 3H), 3.71 (s, 3H), 3.40
(s, 3H), 3.38 (s, 3H). **C NMR (126 MHz, CDCls) & 154.0, 150.0, 143.1, 140.3, 134.0,
129.1, 128.7, 127.9, 112.8, 105.4, 104.9, 100.7, 57.0, 56.6, 55.8, 55.4, 54.0, 51.5.
HRMS (ESI) m/z calcd for C20H26Ns04 [M + H]" =400.1979, found 400.1978.
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N-(1-(1-benzyl-1H-tetrazol-5-yl)-2,2-dimethoxyethyl)-3,5-dimethylaniline (1i)

698 mg, 95% yield, white solid. mp 127 - 129 °C.*H NMR (500 MHz, CDCl3) & 7.33 -
7.29 (m, 3H), 7.18 - 7.17 (m, 2H), 6.37 (s, 1H), 6.00 (s, 2H), 5.75, 5.60 (ABq, J = 15.2
Hz, 2H), 4.94 (dd, J = 6.7, 5.2 Hz, 1H), 4.53 (d, J = 5.1 Hz, 1H), 4.39 (d, J = 6.8 Hz,
1H), 3.37 (s, 3H), 3.37 (s, 3H), 2.10 (s, 6H). 3C NMR (126 MHz, CDCls) & 153.9, 145.8,
139.2, 134.0, 129.1, 128.7, 128.0, 121.5, 111.8, 105.4, 56.9, 55.2, 52.8, 51.5, 21.5.
HRMS (ESI) m/z calcd for C20H26Ns02 [M + H]* =368.2081, found 368.2079.

N-(1-(1-benzyl-1H-tetrazol-5-yl)-2,2-dimethoxyethyl)-5,6,7,8-tetrahydro
naphthalen-1-amine (1)

N-

S
N N
T

636 mg, 81% vyield, yellow oil. 'H NMR (500 MHz, CDCl3) 8 7.31 - 7.26 (m, 3H), 7.13 -
7.11 (m, 2H), 6.71 (t, J = 7.8 Hz, 1H), 6.49 (d, J = 7.6 Hz, 1H), 5.82 - 5.76 (m, 1H),
5.79, 5.58 (ABg, J = 15.2 Hz, 2H), 4.99 (t, J = 5.5 Hz, 1H), 4.59 (d, J = 5.1 Hz, 1H),
4.39 (d, J =5.9 Hz, 1H), 3.38 (s, 3H), 3.38 (s, 3H), 2.68 (t, J = 6.1 Hz, 2H), 2.43 (t, J =
6.5 Hz, 2H), 1.88 - 1.80 (m, 2H), 1.73 - 1.68 (m, 2H). 3C NMR (126 MHz, CDCl3) &
154.1, 143.5, 138.1, 133.9, 129.0, 128.6, 127.9, 126.1, 122.5, 120.3, 108.0, 105.3,
56.9, 55.1, 52.7, 51.5, 30.1, 23.9, 23.1, 22.6. HRMS (ESI) m/z calcd for C2:H2sNs02 [M
+ H]* =394.2238, found 394.2234.
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N-(2,2-dimethoxy-1-(1-phenyl-1H-tetrazol-5-yl)ethyl)-3,4,5-trimethoxyaniline (1k)

N-N’

N M
YO
YT

_0O

556 mg, 67% yield, gray solid. mp 133 - 135 °C. 'H NMR (500 MHz, CDCl3) & 7.59 -
7.53 (m, 3H), 7.50 - 7.48 (m, 2H), 5.62 (s, 2H), 4.94 - 4.91 (m, 1H), 4.82 (d, J = 6.3 Hz,
1H), 4.23 (d, J = 9.0 Hz, 1H), 3.70 (s, 3H), 3.60 (s, 6H), 3.47 (s, 3H), 3.43 (s, 3H). 1*C
NMR (126 MHz, CDCIl3) d 154.7, 154.0, 142.1,134.0, 131.6, 130.7, 129.7, 125.9, 105.8,
92.1, 61.1, 57.4, 56.0, 55.2, 52.5. HRMS (ESI) m/z calcd for C2H26NsOs [M + H]" =
416.1928, found 416.1928.

N-(1-(1-(4-chlorophenyl)-1H-tetrazol-5-yl)-2,2-dimethoxyethyl)-3,4,5-
trimethoxyaniline (11)

Cl

N j:
N’ " H
O
7%
0

862 mg, 96% yield, gray solid. mp 162 - 166 °C.*H NMR (500 MHz, CDCl3) & 7.49 (d,
J = 8.7 Hz, 2H), 7.38 (d, J = 8.7 Hz, 2H), 5.60 (s, 2H), 4.92 (dd, J = 8.9, 5.9 Hz, 1H),
4.80 (d, J = 5.9 Hz, 1H), 4.17 (d, J = 8.9 Hz, 1H), 3.71 (s, 3H), 3.64 (s, 6H), 3.48 (s,
3H), 3.44 (s, 3H). 3C NMR (126 MHz, CDCls) & 154.6, 154.1, 141.9, 137.0, 132.5,
131.7,129.8, 127.4, 105.6, 92.0, 61.2, 57.3, 56.0, 55.6, 52.8. HRMS (ESI) m/z calcd
for C20H25CINsOs [M + H]" = 450.1539, found 450.1538.

N-(1-(1-cyclohexyl-1H-tetrazol-5-yl)-2,2-dimethoxyethyl)-3,4,5-trimethoxyaniline

(1m)

N— j :

N’ DY
SRS
79 o~

_0O

S-16



664 mg, 79% vyield, gray solid. mp 133 - 135 °C.*H NMR (500 MHz, CDCls) 8 5.83 (s,
2H), 5.00 (dd, J = 6.0, 4.8 Hz, 1H), 4.64 (d, J = 4.8 Hz, 1H), 4.58 (tt, J = 11.6, 3.8 Hz,
1H), 4.47 (d, J = 6.0 Hz, 1H), 3.72 (s, 6H), 3.70 (s, 3H), 3.48 (s, 3H), 3.43 (s, 3H), 2.02
- 1.0 (m, 5H), 1.71 - 1.64 (m, 2H), 1.30 - 1.19 (m, 3H). 3C NMR (126 MHz, CDCls) &
154.1, 152.6, 142.8, 131.5, 105.6, 91.8, 65.9, 61.1, 58.8, 56.9, 56.4, 56.1, 53.9, 33.3,
33.0, 25.59, 25.55, 25.0, 15.4. HRMS (ESI) m/z calcd for CH3:NsOs [M + H]" =
422.2398, found 422.2396.

N-(2,2-dimethoxy-1-(1-(2-(trifluoromethyl)phenyl)-1H-tetrazol-5-yl)ethyl)-3,4,5-
trimethoxyaniline (1n)

FsC
N~
N’ Y H
\N/ N O\
T "
_0

512 mg, 53% yield, yellow solid. mp 134 - 136 °C.'H NMR (500 MHz, CDCl3) & 7.82
(d, J = 7.8 Hz, 1H), 7.71 (t, J = 7.6 Hz, 1H), 7.65 (s, 1H), 7.27 (d, J = 14.2 Hz, 1H),
5.71 (s, 2H), 4.81 - 4.75 (m, 1H), 4.71 (s, 1H), 4.12 (s, 1H), 3.72 (s, 3H), 3.69 (s, 6H),
3.42 (s, 3H), 3.40 (s, 3H). **C NMR (126 MHz, CDCl3) & 155.6, 154.0, 142.3, 132.6,
131.7, 131.5, 131.1, 127.9, 127.7, 123.5, 121.3, 105.7, 92.1, 61.1, 57.0, 56.1, 53.7.
HRMS (ESI) m/z calcd for C21H25F3NsOs [M + H]* = 484.1802, found 484.1802.

N-(2,2-dimethoxy-1-(1-(o-tolyl)-1H-tetrazol-5-yl)ethyl)-3,4,5-trimethoxyaniline
(10)

/
z

.

/7

prd
—O ZT
@] o]
N\ /

780 mg, 91% vyield, gray solid. mp 149 - 151 °C. *H NMR (500 MHz, CDCls) d 7.46 (td,
J=7.6,1.2 Hz, 1H), 7.35 - 7.29 (m, 2H), 7.13 (d, J = 6.3 Hz, 1H), 5.71 (s, 2H), 4.78 -
4.73 (m, 2H), 4.07 (d, J = 9.1 Hz, 1H), 3.72 (s, 3H), 3.66 (s, 6H), 3.44 (s, 3H), 3.42 (s,
3H), 1.84 (s, 3H). *C NMR (126 MHz, CDCIls3) & 155.0, 154.0, 142.2, 136.6, 132.8,
131.9, 131.5, 131.1, 127.4, 126.7, 105.6, 92.8, 61.1, 57.1, 56.0, 53.3, 17.2. HRMS
(ESI) m/z calcd for C21H2sNsOs [M + H]* = 430.2085, found 430.2082.



N-(1-(1-(4-chlorophenyl)-1H-tetrazol-5-yl)-2,2-dimethoxyethyl)-2,4-
dimethylaniline (1p)

o

N-

N’ \ H
N
79

510 mg, 66% yield, colorless solid. mp 119 - 121 °C.*H NMR (500 MHz, CDCls) & 7.49
-7.46 (m, 2H), 7.33 - 7.30 (m, 2H), 6.83 (s, 1H), 6.71 (d, J = 8.1 Hz, 1H), 6.08 (d, J =
8.1 Hz, 1H), 4.95 (dd, J = 8.4, 5.8 Hz, 1H), 4.84 (d, J = 5.8 Hz, 1H), 4.07 (d, J =8.4
Hz, 1H), 3.44 (s, 6H), 2.17 (s, 3H), 1.99 (s, 3H). *C NMR (126 MHz, CDCl3) & 155.0,
141.0,136.9,132.6,131.7,129.7,128.7,127.5,127.3,123.9,111.4,105.6,57.1, 55.1,
52.1, 20.4, 17.3. HRMS (ESI) m/z calcd for C19H23CINsO> [M + H]* = 388.1535, found
388.1537.

N-(1-(1-cyclohexyl-1H-tetrazol-5-yl)-2,2-dimethoxyethyl)-2,4-dimethylaniline (1q)
N- j :
N
Nge>~ N
Y
7T

359 mg, 50% yield, white solid. mp 129 - 133 °C.H NMR (500 MHz, CDCls)  6.90 (s,
1H), 6.82 (d, J = 8.1 Hz, 1H), 6.38 (d, J = 8.1 Hz, 1H), 5.07 (t, J = 5.2 Hz, 1H), 4.71 (d,
J = 4.8 Hz, 1H), 4.66 (tt, J = 11.6, 3.8 Hz, 1H), 4.36 (d, J = 5.6 Hz, 1H), 3.48 (s, 3H),
3.45 (s, 3H), 2.22 (s, 3H), 2.20 (s, 3H), 2.06 - 1.80 (M, 5H), 1.74 - 1.62 (m, 2H), 1.41 -
1.26 (m, 3H). *C NMR (126 MHz, CDCls) & 152.8, 141.8, 131.5, 128.4, 127.5, 123.5,
111.3, 105.6, 58.7, 56.9, 56.1, 53.4, 33.2, 33.1, 25.64, 25.61, 25.0, 20.4, 17.5. HRMS
(ESI) m/z calcd for C1sHsoNsO2 [M + H]* = 360.2394, found 360.2393.
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N-(1-(1-(4-chlorophenyl)-1H-tetrazol-5-yl)-2,2-dimethoxyethylaniline (1r)

Cl

N-n~

N’ Y oH

= N

" LU
T 9

381 mg, 53% yield, white solid. mp 165 - 163 °C.H NMR (500 MHz, CDCls) & 7.52 -
7.49 (m, 2H), 7.39 - 7.36 (m, 2H), 7.08 - 7.06 (M, 2H), 6.73 (t, J = 7.4 Hz, 1H), 6.38 (d,
J=7.7 Hz, 2H), 4.95 (dd, J = 8.9, 5.9 Hz, 1H), 4.81 (d, J = 5.9 Hz, 1H), 4.34 (d, J = 8.9
Hz, 1H), 3.43 (s, 6H). 3C NMR (126 MHz, CDCls) 8 154.6, 145.3, 137.0, 132.5, 129.8,
129.5, 127.4, 119.6, 113.9, 105.7, 57.2, 55.2, 51.8. HRMS (ESI) m/z calcd for
C17H1sCINsO, [M + H]* = 360.1222, found 360.1222.

N-(1-(1-cyclohexyl-1H-tetrazol-5-yl)-2,2-dimethoxyethyl)aniline (1s)

£

N~-N

1 H
N —
7

344 mg, 52% yield, white solid. mp 131 - 133 °C.*H NMR (500 MHz, CDClz) 6 7.16 -
7.12 (m, 2H), 6.78 - 6.75 (m, 1H), 6.62 - 6.60 (M, 2H), 5.03 (dd, J = 6.3, 4.8 Hz, 1H),
4.67 (d, J = 4.8 Hz, 1H), 4.61 - 4.56 (m, 2H), 3.47 (s, 3H), 3.44 (s, 3H), 2.01 - 1.82 (m,
5H), 1.72 - 1.68 (m, 1H), 1.67-1.64 (m, 1H), 1.38 - 1.26 (m, 3H). 3C NMR (126 MHz,
CDClz) 6 152.6, 146.1, 129.6, 119.5, 113.8, 105.7, 58.7, 57.0, 56.3, 53.2, 33.3, 33.1,
25.63, 25.55, 25.0. HRMS (ESI) m/z calcd for C17H26Ns02 [M + H]* = 332.2081, found
332.2079.
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N-(1-(1-(4-chlorobenzyl)-1H-tetrazol-5-yl)-2,2-dimethoxyethyl)-3-methoxyaniline
(1t)

C
N=-N

|
% H
N
O™
T

717 mg, 89% vyield, yellow oil. *H NMR (500 MHz, CDCl3) 8 7.26 - 7.22 (m, 2H), 7.04
(d, J =8.5Hz, 2H), 6.96 - 6.92 (m, 1H), 6.31 - 6.29 (m, 1H), 5.93 - 5.91 (m, 2H), 5.72,
5.55 (ABq, J = 15.3 Hz, 2H), 4.95 (d, J = 4.7 Hz, 1H), 4.61 (d, J = 4.7 Hz, 1H), 3.69 (s,
3H), 3.42 (s, 3H), 3.39 (s, 3H). *C NMR (126 MHz, CDCls) & 160.9, 153.7, 146.9,
134.7, 132.4, 130.4, 129.2, 106.6, 105.4, 105.0, 100.4, 57.1, 55.8, 55.2, 53.2, 50.9.
HRMS (ESI) m/z calcd for C19H23CINsO3 [M + H]* = 404.1484, found 404.1483.

N-(1-(1-benzyl-1H-tetrazol-5-yl)-2,2-dimethoxyethyl)-3-methylaniline (1u)

N~

N"N H
N/ N
T

685 mg, 97% yield, white solid. mp 124 - 129 °C.*H NMR (500 MHz, CDClz) 6 7.32 -
7.31 (m, 3H), 7.18 - 7.16 (m, 2H), 6.88 (t, J = 7.8 Hz, 1H), 6.53 (d, J = 7.5 Hz, 1H),
6.20 (s, 1H), 6.07 (dd, J = 8.0, 2.3 Hz, 1H), 5.77, 5.59 (ABq, J = 15.2 Hz, 2H), 4.93 (dd,
J=6.9, 5.2 Hz, 1H), 4.55 (d, J = 5.2 Hz, 1H), 4.44 (d, J = 6.9 Hz, 1H), 3.38 (s, 3H),
3.38 (s, 3H), 2.14 (s, 3H). *C NMR (126 MHz, CDCls) & 153.9, 145.8, 139.3, 133.93,
129.3, 129.1, 128.8, 128.0, 120.4, 114.8, 110.8, 105.4, 57.0, 55.2, 52.8, 51.6, 21.6.
HRMS (ESI) m/z calcd for C1gH24Ns02 [M + H]* = 354.1925, found 354.1922.
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N-(1-(1-benzyl-1H-tetrazol-5-yl)-2,2-dimethoxyethyl)-3-fluoroaniline (1v)

N—
N § F
79

649 mg, 91% yield, yellow solid. mp 106 - 109 °C.H NMR (500 MHz, CDCl3) & 7.34 -
7.32 (m, 3H), 7.18 - 7.16 (m, 2H), 6.93 - 6.89 (m, 1H), 6.39 - 6.35 (m, 1H), 6.01 (dd, J
= 8.2, 2.0 Hz, 1H), 5.92 (dt, J = 11.1, 2.3 Hz, 1H), 5.81,5.56 (ABq, J = 15.2 Hz, 2H),
4.84 (dd, J =7.3,5.2 Hz, 1H), 4.60 (d, J = 7.3 Hz, 1H), 4.57 (d, J = 5.2 Hz, 1H), 3.42
(s, 3H), 3.40 (s, 3H). 3C NMR (126 MHz, CDCl5) 5 163.8 (d, YJc.r = 244.7 Hz), 153.6,
147.5 (d, 3Jc.r = 10.4 Hz), 133.6, 130.6 (d, *Jc.r = 10.1 Hz), 129.3, 129.0, 127.9, 109.5
(d, 2Jcr = 2.4 Hz), 106.0 (d, 2Jc.r = 21.5 Hz), 105.6, 100.9 (d, 2Jc.r = 25.5 Hz), 57.2,
55.6, 52.6, 51.7.2%F NMR (471 MHz, CDCl3) & -112.11. HRMS (ESI) m/z calcd for
C18H21FN502 [M + H]+ = 358.1674, found 358.1674.

N-(1-(1-benzyl-1H-tetrazol-5-yl)-2,2-dimethoxyethyl)-3-chloroaniline (1w)

N-
N ) N Cl
79

671 mg, 90% yield, yellow solid. mp 121 - 125 °C. *H NMR (500 MHz, CDCl3) 8 7.33 -
7.32 (M, 3H), 7.16 - 7.14 (m, 2H), 6.88 (t, J = 8.1 Hz, 1H), 6.66 - 6.64 (m, 1H), 6.29 (t,
J=2.1Hz, 1H), 6.08 (ddd, J = 8.2, 2.3, 0.6 Hz, 1H), 5.80, 5.57 (ABq, J = 15.2 Hz, 2H),
4.84 (dd, J = 7.3, 5.2 Hz, 1H), 4.57 - 4.55 (m, 2H), 3.42 (s, 3H), 3.40 (s, 3H). *C NMR
(126 MHz, CDCls) 6 153.6, 146.9, 135.1, 133.6, 130.4, 129.3, 129.0, 127.9, 119.4,
113.9, 111.8, 105.6, 57.2, 55.7, 52.6, 51.7. HRMS (ESI) m/z calcd for C1sH21CINsO2
[M + HJ* = 374.1378, found 374.1378.
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N-(1-(1-benzyl-1H-tetrazol-5-yl)-2,2-dimethoxyethyl)-3-bromoaniline (1x)

692 mg, 83% yield, yellow solid. mp 129 - 132 °C.*H NMR (500 MHz, CDCl3) & 7.33 -
7.32 (m, 3H), 7.16 - 7.14 (m, 2H), 6.83 - 6.80 (m, 2H), 6.49 - 6.48 (m, 1H), 6.12 - 6.09
(m, 1H), 5.79, 5.57 (ABq, J = 15.2 Hz, 2H), 4.83 (dd, J = 7.3, 5.1 Hz, 1H), 4.57 - 4.59
(m, 2H), 3.41 (s, 3H), 3.39 (s, 3H). *C NMR (126 MHz, CDCls) & 153.5, 147.0, 133.6,
130.7, 129.3, 129.0, 127.8, 123.3, 122.3, 116.9, 112.1, 105.6, 57.2, 55.7, 52.5, 51.7.
HRMS (ESI) m/z calcd for C1gH2:BrNsO2 [M + H]* = 418.0873, found 418.0873.

N-(1-(1-benzyl-1H-tetrazol-5-yl)-2,2-dimethoxyethyl)-3-isopropylaniline (1y)

N-

N L H
N~ N
7T

701 mg, 92% vyield, yellow solid. mp 98 - 103 °C. *H NMR (500 MHz, CDCl3) & 7.31 -
7.29 (m, 3H), 7.16 - 7.14 (m, 2H), 6.91 (t, J = 7.8 Hz, 1H), 6.60 (d, J = 7.6 Hz, 1H),
6.344 - 6.337 (m, 1H), 6.03 - 6.01 (m, 1H), 5.77, 5.58 (ABq, J = 15.2 Hz, 2H), 4.98 -
4.96 (m, 1H), 4.55 (d, J = 5.1 Hz, 1H), 4.47 (d, J = 5.0 Hz, 1H), 3.38 (s, 3H), 3.38 (s,
3H), 2.69 (dt, J = 13.8, 6.9 Hz, 1H), 1.14 (dd, J = 6.9, 3.2 Hz, 6H). 3C NMR (126 MHz,
CDClz) 6 153.9, 150.4, 145.8, 134.0, 129.4, 129.1, 128.7, 128.0, 117.7, 112.7, 110.8,
105.4,57.0,55.3,52.9,51.6, 34.2, 23.98, 23.96. HRMS (ESI) m/z calcd for C21H2sNs02
[M + HJ" = 382.2238, found 382.2238.
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2-(1-benzyl-1H-tetrazol-5-yl)-4,5,6-trimethoxy-1H-indole (2a)

332 mg, 91% yield, white solid. mp 255 - 260 °C. *H NMR (500 MHz, DMSO-ds) &
11.99 (s, 1H), 7.38 - 7.35 (m, 2H), 7.31 - 7.30 (m, 1H), 7.20 (d, J = 7.1 Hz, 2H), 7.04
(d, J =1.4 Hz, 1H), 6.70 (s, 1H), 6.00 (s, 2H), 3.93 (s, 3H), 3.79 (s, 3H), 3.67 (s, 3H).
13C NMR (126 MHz, DMSO-dg) & 152.7, 148.2, 145.5, 135.3, 134.6, 129.0, 128.2,
127.1, 117.9, 114.9, 103.2, 89.5, 60.9, 60.3, 55.8, 50.9. HRMS (ESI) m/z calcd for
C19H20NsO3 [M + H]* =366.1561, found 366.1558.

7-(1-benzyl-1H-tetrazol-5-yl)-3,6-dihydro-2H-[1,4]dioxino[2,3-f]lindole (2b-1)

H

)
/

N \ o

Mixture of isomers was formed in 5:1 ratio, but compound 2b-1 (77% yield, white solid)
was obtained as only one isomer after washing with chloroform. 306 mg, 92% vyield
(both isomers before washing steps), yellow solid. mp 220 - 223 °C. *H NMR (500 MHz,
DMSO-ds) 6 11.75 (s, 1H), 7.37 - 7.28 (m, 3H), 7.20 (d, J = 7.1 Hz, 2H), 7.01 (s, 1H),
6.95 (s, 1H), 6.88 (s, 1H), 5.96 (s, 2H), 4.23 - 4.21 (m, 2H), 4.20 - 4.19 (m, 2H). 13C
NMR (126 MHz, DMSO-d¢) & 148.4, 142.7, 139.5, 134.5, 128.9, 128.2, 127.1, 122.0,
106.6, 104.3, 98.6, 64.2, 63.8, 50.8. HRMS (ESI) m/z calcd for C1gH16NsO2 [M + H]* =
334.1299 found 334.1299.

2-(1-benzyl-1H-tetrazol-5-yl)-6-methoxy-1H-indole (2c-1)

H
el ™
/)
N<N \

Mixture of isomers was formed in 10:1 ratio, but 2c-1 (79% vyield, white solid) was
obtained as only one isomer after washing with ether. 149 mg, 87% yield (both isomers
before washing steps), white solid. mp 207 - 211 °C.'H NMR (500 MHz, DMSO-ds) &
11.99 (s, 1H), 7.52 (d, J = 8.7 Hz, 1H), 7.41 - 7.33 (m, 3H), 7.25 (d, J = 7.8 Hz, 2H),
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7.09 (s, 1H), 6.97 (s, 1H), 6.77 (d, J = 8.7 Hz, 1H), 5.99 (s, 2H), 3.80 (s, 3H). 3C NMR
(126 MHz, DMSO-ds) & 157.5, 148.3, 138.3, 134.4, 128.9, 128.1, 127.1, 122.1, 1218,
118.7, 105.2, 94.0, 55.2, 50.8. HRMS (ESI) m/z calcd for Ci7HisNsO [M + HJ* =
306.1349, found 306.1349.

2-(1-benzyl-1H-tetrazol-5-yl)-5-chloro-1H-indole (2d)

46 mg, 15% yield, colorless solid. mp 205 - 209 °C. 'H NMR (500 MHz, DMSO-ds) &
12.37 (s, 1H), 7.69 (d, J = 2.0 Hz, 1H), 7.49 (d, J = 8.7 Hz, 1H), 7.37 - 7.30 (m, 3H),
7.24 (dd, J = 8.8, 2.1 Hz, 1H), 7.22 - 7.18 (m, 2H), 7.14 (d, J = 1.6 Hz, 1H), 5.97 (s,
2H). 3C NMR (126 MHz, DMSO-de) 5 148.2, 135.8, 134.4, 129.2, 128.7, 128.5, 127 4,
124.9,124.4,121.7,120.6, 114.0, 104.7, 51.2. HRMS (ESI) m/z calcd for C16H13CINsO
[M + H]* = 310.0854, found 310.0854.

2-(1-benzyl-1H-tetrazol-5-yl)-5,7-dimethyl-1H-indole (2€)

H

,TII/N N
/

~N \

203 mg, 67% yield, colorless solid. mp 183 - 185 °C. *H NMR (500 MHz, CDClz) 6 9.51
(s, 1H), 7.41 - 7.34 (m, 3H), 7.26 - 7.23 (m, 3H), 6.95 (s, 1H), 6.80 - 6.79 (m, 1H), 5.84
(s, 2H), 2.47 (s, 3H), 2.40 (s, 3H). 13C NMR (126 MHz, CDCls) 5 148.7, 135.3, 133.5,
130.9, 129.5,128.9, 127.9, 127.7,126.9, 121.0, 119.7, 118.7, 105.6, 51.7, 21.5, 16.9.
HRMS (ESI) m/z calcd for C1gH1sNs [M + H]" = 304.1557, found 304.1556.

2-(1-benzyl-1H-tetrazol-5-yl)-1H-indole (2f)

140 mg, 51% yield, white solid. mp 204 - 210 °C. *H NMR (500 MHz, DMSO-de) &
12.17(s, 1H), 7.62 (d, J = 8.0 Hz, 1H), 7.49 - 7.48 (m, 1H), 7.37 - 7.30 (M, 3H), 7.24 -
7.21 (m, 3H), 7.14 (dd, J = 2.3, 0.9 Hz, 1H), 7.08 - 7.07 (m, 1H) 6.00 (s, 2H). *C NMR
(126 MHz, DMSO-d) & 148.4, 137.2, 134.4, 129.0, 128.2, 127.5, 127.2, 124.1, 121 4,

S-24



120.3, 120.0, 112.3, 105.0, 50.9. HRMS (ESI) m/z calcd for CigHiaNs [M + H]* =
276.1244, found 276.1243.

2-(1-benzyl-1H-tetrazol-5-yl)-5-isopropyl-1H-indole (29)

H

,H,N N
/

\N \

226 mg, 71% yield, white solid. mp 202 - 206 °C. *H NMR (500 MHz, CDCls) & 9.86 (s,
1H), 7.50 (d, J = 8.5 Hz, 1H), 7.46 (s, 1H), 7.42 - 7.37 (m, 3H), 7.26 - 7.23 (m, 3H),
6.83 (d, J = 1.4 Hz, 1H), 5.87 (s, 2H), 3.04 - 2.97 (m, 1H), 1.29 (d, J = 6.9 Hz, 6H). 13C
NMR (126 MHz, CDCls3) 5 148.7, 142.0, 135.8, 133.5, 129.5, 128.9, 128.2, 126.9, 125.1,
120.0, 118.3, 112.0, 105.4, 51.8, 34.2, 24.6. HRMS (ESI) m/z calcd for C1gH20Ns [M +
H]"* =318.1713, found 318.1712.

2-(1-benzyl-1H-tetrazol-5-yl)-5,6-dimethoxy-1H-indole (2h-1) and 2-(1-benzyl-1H-
tetrazol-5-yl)-4,5-dimethoxy-1H-indole (2h-2)

(2h-1:2h-2=9: 1)

Mixture of isomers was formed in 5:1 ratio, but 2h was obtained as the mixture of 2h-
1 and 2h-2in 9:1 ratio, after washing steps with chloroform. 2h-1 + 2h-2: 324 mg, 97%
yield (both isomers before washing steps), cream white solid. *H NMR (500 MHz,
(CD3).CO) & 10.89 (s, 0.82H), 10.81 (s, 0.10H), 7.42 - 7.37 (m, 2H), 7.35 - 7.32 (m,
1H), 7.30 - 7.29 (m, 2H), 7.12 (s, 1H), 7.08 (s, 0.92H), 6.99 (s, 0.11H), 6.969 - 6.965
(m, 0.84H), 6.942 - 6.938 (m, 0.11H), 5.99 (s, 2H), 3.89 (d, J = 5.2 Hz, 0.43H), 3.84 (s,
2.74H), 3.80 (s, 3H). *C NMR (126 MHz, (CD3).C0O) 8150.8, 149.5,147.4,135.7,133 .4,
129.94,129.91,129.2,128.0, 127.9,122.1,119.4, 105.9, 103.5, 95.5, 56 .4, 56.2, 51.9.
HRMS (ESI) m/z calcd for C1gH1sNsO2[M + H]* =336.1455, found 336.1455.
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2-(1-benzyl-1H-tetrazol-5-yl)-5,7-dimethyl-1H-indole (2i)

H

ITII/N N
/

Noy N

261 mg, 86% yield, white solid. mp 203 - 206 °C. 'H NMR (500 MHz, DMSO-ds) d
11.98 (s, 1H), 7.37 - 7.35 (m, 2H), 7.32 - 7.29 (m, 1H), 7.24 (d, J = 7.3 Hz, 2H), 7.11 -
7.10 (m, 1H), 7.08 (s, 1H), 6.70 (s, 1H), 6.01 (s, 2H), 2.41 (s, 3H), 2.34 (s, 3H). °C
NMR (126 MHz, DMSO-ds) d 148.5, 137.6, 134.6, 133.7, 130.0, 128.9, 128.3, 127 4,
127.3, 125.8, 122.3, 118.7, 109.4, 103.9, 51.0, 21.5, 18.3. HRMS (ESI) m/z calcd for
CigH1sNs [M + H]* =304.1557, found 304.1556.

2-(1-benzyl-1H-tetrazol-5-yl)-6,7,8,9-tetrahydro-1H-benzo[g]lindole (2j)

H

,H/N N
/

~ N\

322 mg, 98% yield, white solid. mp 173 - 177 °C. *H NMR (500 MHz, (CDs3).CO) d
10.58 (s, 1H), 7.40 - 7.31 (m, 4H), 7.29 - 7.27 (m, 2H), 7.04 (d, J = 2.1 Hz, 1H), 6.84
(d, J =8.2 Hz, 1H), 5.99 (s, 2H), 3.03 (t, J = 6.3 Hz, 2H), 2.83 (t, J = 6.1 Hz, 2H), 1.91
- 1.88 (m, 2H), 1.85 - 1.83 (m, 2H). 13C NMR (126 MHz, (CD3).CO) 5149.6, 137.9,
135.7, 133.8, 130.0, 129.3, 128.1, 126.8, 123.8, 121.5, 121.4, 120.6, 119.5, 106.8,
52.1, 25.0, 24.1, 23.6. HRMS (ESI) m/z calcd for C20H20Ns [M + H]* =330.1713, found
330.1713.

4,5,6-trimethoxy-2-(1-phenyl-1H-tetrazol-5-yl)-1H-indole (2k)

319 mg, 91% vield, yellow solid. mp 208 - 211 °C.*H NMR (500 MHz, DMSO-ds) &
12.07 (d, J = 1.8 Hz, 1H), 7.78 - 7.70 (m, 5H), 6.71 (s, 1H), 6.00 - 5.99 (m, 1H), 3.79
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(s, 3H), 3.75 (s, 3H), 3.64 (s, 3H). *C NMR (126 MHz, DMSO-ds) 6 152.8, 148.4, 145.1,
135.4, 134.5, 134.2, 131.4, 130.2, 126.7, 118.2, 114.8, 102.5, 89.6, 60.9, 60.2, 55.8.
HRMS (ESI) m/z calcd for C1gH1sNsO3 [M + H]* =352.1404, found 352.1403.

2-(1-(4-chlorophenyl)-1H-tetrazol-5-yl)-4,5,6-trimethoxy-1H-indole (2I)

Cl

312 mg, 81% vyield, yellow solid. mp 250 - 255 °C.H NMR (500 MHz, DMSO-dg)
12.05 (s, 1H), 7.81 - 7.78 (m, 4H), 6.71 (d, J = 0.5 Hz, 1H), 6.10 (s, 1H), 3.80 (s, 6H),
3.65 (s, 3H). *C NMR (126 MHz, DMSO-ds) d 152.9, 148.4, 145.2,135.9, 135.4, 134.5,
133.1,130.2,128.6,118.1, 114.8, 102.6, 89.6, 60.9, 60.2, 55.8. HRMS (ESI) m/z calcd
for C1gH17CINsO3 [M + H]* =386.1014, found 386.1013.

2-(1-cyclohexyl-1H-tetrazol-5-yl)-4,5,6-trimethoxy-1H-indole (2m)

275 mg, 77% yield, white solid. mp 215 - 223 °C. 'H NMR (500 MHz, CDCl3) 5 11.13
(s, 1H), 7.12 (s, 1H), 6.98 (d, J = 2.0 Hz, 1H), 4.71 (tt, J = 11.5, 3.7 Hz, 1H), 4.15 (s,
3H), 3.94 (s, 3H), 3.89 (s, 3H), 2.27 - 2.24 (m, 2H), 2.17 - 2.09 (M, 2H), 2.06 - 2.03 (m,
2H), 1.86 - 1.83 (m, 1H), 1.60 - 1.52 (m, 2H), 1.45 - 1.39 (m, 1H). 3C NMR (126 MHz,
CDCl;) 5 153.8,147.7,145.8,136.5, 134.7, 118.5, 116.3, 102.1, 90.5, 61.6, 61.2, 59.1,
56.3, 32.7, 25.4, 25.1. HRMS (ESI) m/z calcd for C1gH24NsO3 [M + H]" = 358.1874,
found 358.1873.
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4,5,6-trimethoxy-2-(1-(2-(trifluoromethyl)phenyl)-1H-tetrazol-5-yl)-1H-indole (2n)

281 mg, 67% vield, yellow solid. mp 247 - 250 °C. 'H NMR (500 MHz, DMSO-ds) &
12.18 (d, J = 1.8 Hz, 1H), 8.20 (d, J = 7.6 Hz, 1H), 8.09 - 8.06 (m, 3H), 6.69 (s, 1H),
5.68 (d, J = 2.2 Hz, 1H), 3.79 (s, 3H), 3.72 (s, 3H), 3.63 (s, 3H). 3C NMR (126 MHz,
DMSO-ds) & 153.1, 149.5, 145.1, 135.4, 135.0, 134.6, 133.0, 131.2, 130.7, 128.4,
125.8, 123.6, 121.4, 117.8, 114.9, 102.4, 89.6, 60.9, 60.1, 55.9. °F NMR (471 MHz,
DMSO-ds) & -58.32, -59.06. HRMS (ESI) m/z calcd for CisH17FsNsOs [M + HJ* =
420.1277, found 420.1277.

4,5,6-trimethoxy-2-(1-(o-tolyl)-1H-tetrazol-5-yl)-1H-indole (20)

281 mg, 84% yield, yellow solid. mp 173 - 180 °C. *H NMR (500 MHz, DMSO-ds) d
12.15 (s, 1H), 7.69 (td, J = 7.5, 1.3 Hz, 1H), 7.62 (t, J = 7.4 Hz, 2H), 7.56 - 7.53 (m,
1H), 6.70 (s, 1H), 5.78 (d, J = 1.8 Hz, 1H), 3.79 (s, 3H), 3.72 (s, 3H), 3.63 (s, 3H), 1.92
(s, 3H). 3C NMR (126 MHz, DMSO-ds) d 153.0, 148.6, 145.1, 135.4, 135.0, 134.6,
133.3, 131.8, 127.9, 127.7, 118.1, 114.9, 101.9, 89.6, 60.9, 60.1, 55.8,16.5. HRMS
(ESI) m/z calcd for C19H20Ns03 [M + H]* =366.1561, found 366.1557.

2-(1-(4-chlorophenyl)-1H-tetrazol-5-yl)-5,7-dimethyl-1H-indole (2p)

Cl

229 mg, 71% yield, cream white solid. mp 152 - 156 °C. *H NMR (500 MHz, CDCls) d
9.26 (s, 1H), 7.66 - 7.63 (m, 2H), 7.54 - 7.51 (m, 2H), 7.15 (s, 1H), 6.96 (s, 1H), 6.25
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(d, J = 2.2 Hz, 1H), 2.51 (s, 3H), 2.38 (s, 3H). 3C NMR (126 MHz, CDCls) 5 148.7,
137.6,135.2,132.9, 131.0, 130.6, 128.0, 127.7,120.9, 119.6, 118.8, 106.0, 21.5, 16.8.
HRMS (ESI) m/z calcd for C17H15CINs [M + H]* =324.1010, found 324.1010.

2-(1-cyclohexyl-1H-tetrazol-5-yl)-5,7-dimethyl-1H-indole (2q)

&

H

,T,I,N N
/

N~y \

221 mg, 75% yield, colorless white solid. mp 133 - 136 °C. *H NMR (500 MHz, DMSO-
de) 6 11.80 (s, 1H), 7.28 (s, 1H), 7.03 (d, J = 2.0 Hz, 1H), 6.87 (s, 1H), 4.73 (tt, J = 11.4,
3.7 Hz, 1H), 2.49 (s, 3H), 2.34 (s, 3H), 2.10 (d, J = 11.9 Hz, 2H), 1.90 - 1.83 (m, 4H),
1.68 (d, J =12.9 Hz, 1H), 1.52 - 1.44 (m, 2H), 1.31 - 1.26 (m, 1H). *C NMR (126 MHz,
DMSO-ds) 6 147.8, 129.1, 127.8, 126.3, 121.4,120.2, 118.1, 104.8, 57.8, 32.4, 24 .61,
24.57, 21.1, 17.1. HRMS (ESI) m/z calcd for Ci7H22Ns [M + H]* = 296.1870, found
296.1869.

2-(1-(4-chlorophenyl)-1H-tetrazol-5-yl)-1H-indole (2r)

Cl

151 mg, 51% yield, brown solid. mp 244 - 248 °C. 'H NMR (500 MHz, DMSO-ds) &
12.23 (s, 1H), 7.82 - 7.80 (m, 4H), 7.53 (d, J = 8.0 Hz, 1H), 7.48 (dd, J = 8.3, 0.7 Hz,
1H), 7.23 - 7.20 (m, 1H), 7.03 - 7.00 (m, 1H), 6.20 (dd, J = 2.0, 0.7 Hz, 1H). 23C NMR
(126 MHz, DMSO-ds) 6 148.6, 137.2, 136.0, 133.0, 130.3, 128.6, 127.2, 124.2, 121 .4,
120.3,120.1,112.2, 104.8. HRMS (ESI) m/z calcd for C15H11CINs [M + H]* =296.0697,
found 296.0698.

2-(1-cyclohexyl-1H-tetrazol-5-yl)-1H-indole (2s)
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176 mg, 66% yield, colorless solid. mp 239 - 245 °C. 'H NMR (500 MHz, DMSO-dg) d
12.12 (s, 1H), 7.71 (d, J = 8.0 Hz, 1H), 7.51 (d, J = 8.2 Hz, 1H), 7.29 - 7.23 (m, 1H),
7.19 (s, 1H), 7.10 (t, J = 7.3 Hz, 1H), 4.85 - 4.76 (m, 1H), 2.15 (d, J = 11.5 Hz, 2H),
1.94 - 1.85 (m, 4H), 1.70 (d, J = 13.0 Hz, 1H), 1.58 - 1.50 (m, 2H), 1.31 - 1.28 (m, 1H).
13C NMR (126 MHz, DMSO-ds) d 147.6, 137.2, 127.6, 123.9, 121.4, 120.4, 120.2,
112.2, 104.4, 57.8, 32.3, 24.6, 24.5. HRMS (ESI) m/z calcd for CisHigNs [M + H]* =
268.1557, found 268.1556.

2-(1-(4-chlorobenzyl)-1H-tetrazol-5-yl)-6-methoxy-1H-indole (2t-1)

Cl

H
/
Noy N\

Mixture of isomers was formed in 9:1 ratio, but 2t-1 was obtained as only one isomer
after washing with ether. 298 mg, 88% yield (both isomers before washing step), yellow
solid. mp 207 - 211 °C. *H NMR (500 MHz, DMSO-dg) d 11.99 (s, 1H), 7.50 (d, J = 8.7
Hz, 1H), 7.46 - 7.42 (m, 2H), 7.27 - 7.25 (m, 2H), 7.07 (d, J = 1.5 Hz, 1H), 6.93 (d, J =
2.2 Hz, 1H), 6.73 (dd, J = 8.7, 2.2 Hz, 1H), 5.97 (s, 2H), 3.78 (s, 3H). 13C NMR (126
MHz, DMSO-ds)  157.6, 148.3, 138.4, 133.4, 132.9, 129.2, 129.0, 122.2,121.9, 118.6,
111.6, 105.3, 94.0, 55.2, 50.2. HRMS (ESI) m/z calcd for Ci7H1sCINsO [M + HJ* =
340.0960, found 340.0958.

2-(1-benzyl-1H-tetrazol-5-yl)-6-methyl-1H-indole (2u-1) and 2-(1-benzyl-1H-
tetrazol-5-yl)-4-methyl-1H-indole (2u-2)

H H

I / I /
Noy N Noy N
2u-1 2u-2

(2u-1 : 2u-2 = 3:2)
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The mixture of 2u-1 + 2u-2 was formed in 3:2 ratio. 277 mg, 96% yield, white solid. *H
NMR (500 MHz, CDCls) 6 10.24 (s, 0.37H), 10.09 (s, 0.57H), 7.50 (d, J = 8.2 Hz, 0.60H),
7.45 (d, J = 8.3 Hz, 0.43H), 7.43 - 7.36 (m, 3H), 7.30 - 7.22 (m, 2H), 6.99 (d, J = 8.1
Hz, 0.57H), 6.95 (d, J = 7.0 Hz, 0.40H), 6.89 (s, 0.83H), 6.84 (s, 1.24H), 5.90 (s, 0.83H),
5.86 (s, 1.24H), 2.51 (s, 1.16H), 2.48 (s, 1.77H). *C NMR (126 MHz, CDCls) d 148.7,
137.7,137.0, 135.6, 133.54, 133.47, 131.2, 129.5, 129.0, 128.9, 128.2, 127.1, 127.0,
125.9,125.5,123.2,121.3,121.1,119.4,119.3,112.0, 109.9, 105.5, 104.3,51.9, 51.8,
22.1, 18.7. HRMS (ESI) m/z calcd for C17H16Ns [M + H]* =290.1400, found 290.1399.

2-(1-benzyl-1H-tetrazol-5-yl)-6-fluoro-1H-indole (2v-1)

H
F
Lo
7
Noy N

Mixture of isomers was formed in 6:5 ratio, but 2v-1 was obtained as only one isomer
after washing with dichloromethane. 269 mg, 92% yield (both isomers before washing
step), brown solid. mp 206 - 207 °C.*H NMR (500 MHz, DMSO-dg) & 12.27 (s, 1H),
7.65 (dd, J =8.8,5.5 Hz, 1H), 7.38 - 7.35 (m, 2H), 7.32 - 7.29 (m, 1H), 7.23 - 7.19 (m,
4H), 6.97 - 6.93 (m, 1H), 5.98 (s, 2H). *C NMR (126 MHz, DMSO-dg) & 160.3 (d, Jc-r
=239.0 Hz), 148.2, 137.3 (d, 3Jcr = 13.2 Hz), 134.4, 129.0, 128.3, 127.2, 124.4, 123.0
(d, 3Jcr = 10.3 HZz), 120.8, 109.4 (d, 2Jcr = 25.0 Hz), 105.2, 99.6, 97.9 (d, 2Jc.r = 25.9
Hz), 51.0. ®F NMR (471 MHz, DMSO-ds) d -117.47. HRMS (ESI) m/z calcd for
C16H13FNs [M + H]* =294.1150, found 294.1149.

2-(1-benzyl-1H-tetrazol-5-yl)-6-chloro-1H-indole (2w-1) and 2-(1-benzyl-1H-
tetrazol-5-yl)-4-chloro-1H-indole (2w-2)

H H
N-N N Cl N-N N
e IU\N/>_§\/\©
2w-1 2w-2

Cl
(2w-1 : 2w-2 = 4:1)
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Mixture of isomers was formed in 5:4 ratio, but 2w was obtained as a mixture of 2w-1
and 2w-2 (4:1 ratio) after washing with dichloromethane. 2w-1 + 2w-2: 266 mg, 86%
yield (both isomers before washing steps), brown solid.*H NMR (500 MHz, DMSO-ds)
0 12.56 (s, 0.24H), 12.34 (s, 0.87H), 7.65 (d, J = 8.5 Hz, 0.79H), 7.50 (s, 0.79H), 7.46
(d, J =8.2 Hz, 0.23H), 7.39 - 7.29 (m, 3H), 7.25 - 7.21 (m, 2H), 7.19 (d, J = 1.9 Hz,
0.76H), 7.15(d, J =7.5 Hz, 0.18H), 7.09 (dd, J = 8.5, 1.8 Hz, 1H), 6.03 (s, 0.36H), 5.99
(s, 1.58H). *°C NMR (126 MHz, DMSO-dg) & 148.1, 137.5, 134.3, 129.0, 128.8, 128.3,
127.23, 127.19, 126.3, 123.0, 121.1, 120.8, 111.7, 105.1, 99.6, 51.0. HRMS (ESI) m/z
calcd for C16H13CINs [M + H]* =310.0854, found 310.0854.

2-(1-benzyl-1H-tetrazol-5-yl)-6-bromo-1H-indole (2x-1) and 2-(1-benzyl-1H-
tetrazol-5-yl)-4-bromo-1H-indole (2x-2)

(2x-1 : 2x-2 = 1:1)

Mixture of isomers was formed in 2:1 ratio, but 2x was obtained as a mixture of 2x-1
and 2x-2 in 1:1 ratio after washing with dichloromethane. 2x-1 + 2x-2: 332 mg, 94%
yield (both isomers before washing step), brown solid. *H NMR (500 MHz, DMSO-ds)
0 12.58 (s, 0.49H), 12.34 (s, 0.50H), 7.65 (s, 0.45H), 7.60 (d, J = 8.5 Hz, 0.47H), 7.50
(d, J=8.2 Hz, 0.51H), 7.40 - 7.30 (m, 3.43H), 7.23 - 7.16 (m, 3.42H), 6.99 (s, 0.48H),
6.03 (s, 1H), 5.99 (s, 1H). *C NMR (126 MHz, DMSO-ds) d 148.1, 138.0, 137.5, 134 4,
134.3, 129.04, 129.01, 128.4, 128.3, 128.0, 127.24, 127.19, 126.5, 125.3, 123.34,
123.28, 123.0, 121.00, 120.97, 116.9, 114.7, 114.2, 111.9, 105.2, 104.7, 51.2, 51.0.
HRMS (ESI) m/z calcd for C16H13BrNs [M + H]* =354.0349, found 354.0348.

2-(1-benzyl-1H-tetrazol-5-yl)-6-isopropyl-1H-indole (2y)

H

,TII,N N
/

N
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Mixture of isomers was formed in 4:1 ratio, but 2y was obtained as only one isomer
after washing with ether. 273 mg, 86% yield (both isomers before washing step), white
solid. mp 169 - 174 °C. *H NMR (500 MHz, CDCl3) 5 9.72 (s, 1H), 7.55 (d, J = 8.3 Hz,
1H), 7.41 - 7.35 (m, 4H), 7.26 - 7.24 (m, 2H), 7.07 (dd, J = 8.3, 1.4 Hz, 1H), 6.84 (d, J
= 1.4 Hz, 1H), 5.87 (s, 2H), 3.08 - 3.00 (m, 1H), 1.31 (d, J = 6.9 Hz, 6H).*C NMR (126
MHz, CDCls) 6 148.7, 147.0, 137.5, 133.5, 129.5, 128.9, 127.0, 126.3, 121.5, 120.9,
119.6, 109.1, 105.4, 51.8, 34.7, 24.4. HRMS (ESI) m/z calcd for C1gH20Ns [M + H]* =
318.1713, found 318.1714.

2-(1H-tetrazol-5-yl)-1H-indole (3a)

H H

o0
/

Noy N

175 mg, 95% yield, yellow solid. Spectral data are in accordance to reported data. I
'H NMR (500 MHz, DMSO-ds) d 12.10 (s, 1H), 7.65 (d, J = 8.0 Hz, 1H), 7.47 (d, J =
8.2 Hz, 1H), 7.21 (t, J = 7.6 Hz, 1H), 7.14 - 7.13 (m, 1H), 7.07 (t, J = 7.5 Hz, 1H).

6-isopropyl-2-(1H-tetrazol-5-yl)-1H-indole (3b)

N-
]

-~

H H
N N
/4

N \

44 mg, 98% yield, white solid. Spectral data are in accordance to reported data. “ *H
NMR (500 MHz, DMSO-ds) 6 11.94 (s, 1H), 7.55 (d, J = 8.2 Hz, 1H), 7.29 (s, 1H), 7.07
(d, J=1.5Hz, 1H), 6.99 (dd, J = 8.2, 1.5 Hz, 1H), 2.97 (dt, J = 13.8, 6.9 Hz, 1H), 1.24
(d, J=6.9 Hz, 6H). *C NMR (126 MHz, DMSO-ds) 8 144.2, 137.8,125.8, 121.8, 120.9,
119.6, 109.0, 103.3, 33.8, 24.3.
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2-(1-benzyl-1H-tetrazol-5-yl)-4,5,6-trimethoxy-1H-indole-7-carbaldehyde (4) and
2-(1-benzyl-1H-tetrazol-5-yl)-4,5,6-trimethoxy-1H-indole-3,7-dicarbaldehyde (4’)

H CHO H CHO
N-N N O N-N N O
I /, + ] /
OHC
O O
4 4
4:4'=1:1

The mixture of 4 and 4’ was formed in 1:1 ratio. 374 mg, 94% vyield, brown solid. *H
NMR (500 MHz, DMSO-ds) 6 13.00 (s, 1H), 11.46 (s, 1H), 10.32 (s, 1H), 10.29 (s, 1H),
10.24 (s, 1H), 7.34 - 7.26 (m, 4H), 7.24 - 7.22 (m, 3H), 7.19 - 7.17 (m, 2H), 7.14 - 7.12
(m, 2H), 5.95 (s, 2H), 5.43 (s, 2H), 4.22 (s, 3H), 4.18 (s, 3H), 4.06 (s, 3H), 4.01 (s, 3H),
3.89 (s, 3H), 3.78 (s, 3H). *3C NMR (126 MHz, DMSO-ds) d 188.5, 188.4, 186.1, 157.6,
153.7, 153.3, 148.0, 147.8, 140.1, 136.8, 134.3, 133.9, 132.5, 128.9, 128.4, 128.3,
128.3,128.1, 127.4,120.5, 118.3, 116.3, 115.6, 111.0, 108.3, 104.8, 63.3, 63.2, 61.5,
61.2,61.2,60.4,51.1, 50.9.

2-(1-benzyl-1H-tetrazol-5-yl)-4,5,6-trimethoxy-1H-indole-7-carbaldehyde (4)

369 mg, 92% vyield, brown solid. mp 198 - 199 °C. *H NMR (500 MHz, DMSO-dg) d
11.47 (s, 1H), 10.25 (s, 1H), 7.34 - 7.29 (m, 4H), 7.19 - 7.17 (m, 2H), 5.95 (s, 2H), 4.22
(s, 3H), 4.02 (s, 3H), 3.78 (s, 3H). *C NMR (126 MHz, DMSO-ds) & 188.4, 157.6, 153.7,
147.8,136.8,134.3,132.5,128.9,128.3,127.4,120.5, 115.6, 108.4, 104.8, 63.2, 61.2,
60.4,51.1. HRMS (ESI) m/z calcd for C20H20NsO4 [M + H]* =394.1510, found 394.1505.
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2-(1-benzyl-1H-tetrazol-5-yl)-1H-indole-3-carbaldehyde (5)

291 mg, 96% yield, brown oil. *H NMR (500 MHz, CDCl3) & 10.92 (s, 1H), 10.10 (s,
1H), 8.23 - 8.21 (m, 1H), 7.50 - 7.48 (m, 1H), 7.41 - 7.35 (m, 2H), 7.27 - 7.21 (m, 3H),
7.06 - 7.04 (m, 2H), 5.64 (s, 2H). *3C NMR (126 MHz, CDCl3) 5 184.8, 147.6, 136.9,
133.0, 129.4, 129.3, 128.1, 126.1, 125.9, 125.2, 124.1, 120.9, 118.4, 112.8, 52.8.
HRMS (ESI) m/z calcd for C17H14NsO [M + H]* =304.1193, found 304.1192.

1-(2-(1-benzyl-1H-tetrazol-5-yl)-4,5,6-trimethoxy-1H-indol-7-yl)-1-(1-(4-
chlorobenzyl)-1H-tetrazol-5-yl)-N-(2-methylbenzyl)methanamine (6)

Cl

449 mg, 65% yield, white solid. mp 102 - 105 °C. *H NMR (500 MHz, CDCls) & 10.76
(s, 1H), 7.37 - 7.30 (m, 3H), 7.22 - 7.21 (m, 2H), 7.17 - 7.15 (m, 3H), 7.10 - 7.09 (m,
2H), 7.01 (d, J = 7.3 Hz, 1H), 6.90 (d, J = 2.3 Hz, 1H), 6.86 (d, J = 8.3 Hz, 2H), 5.90 -
5.80 (m, 3H), 5.50, 5.40 (ABq, J = 15.5 Hz, 2H), 4.01 (s, 3H), 3.79 (s, 3H), 3.78(s, 3H),
3.69, 3.58 (ABq, J = 13.6 Hz, 2H), 2.32 (s, 1H), 2.10 (s, 3H). *C NMR (126 MHz, CDCls)
6 155.4, 150.1, 148.2, 147.2, 138.9, 136.7, 134.7, 133.6, 132.4, 132.2, 130.8, 129.3,
129.2,128.8, 128.6, 128.5, 127.7, 126.9, 126.1, 120.3, 119.0, 103.5, 62.0, 61.4, 60.9,
51.6, 50.0, 49.2, 48.7, 18.9. HRMS (ESI) m/z calcd for CssH3sCIN1gNaOs [M + Na]* =
713.2474, found 713.2477.
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2-(2-(1-benzyl-1H-tetrazol-5-yl)-4,5,6-trimethoxy-1H-indol-7-yl)-N-(4-
chlorobenzyl)-2-(N-(3,5-difluorobenzyl)acetamido)acetamide (7)

o~
(0]
N-N J ~
NI
N N -
e A 18
N
O}\HN
F
Cl

445 mg, 61% yield, brown solid. mp 154 - 158 °C. Mixture of rotamers observed.'H
NMR (500 MHz, DMSO-ds) 6 11.38 (s, 0.35H), 11.04 (s, 0.64H), 9.04 (s, 0.37H), 8.77
(s, 0.64H), 7.38 - 7.30 (m, 3.46H), 7.28 - 7.26 (m, 4H), 7.21 - 7.19 (m, 2H), 7.06 (s,
0.65H), 7.00 (s, 0.33H), 6.74 (t, J = 9.0 Hz, 0.58H), 6.54 (s, 0.38H), 6.34 (d, J = 6.3 Hz,
1.2H), 6.10 (d, J = 7.2 Hz, 0.79H), 5.99 - 5.97 (m, 2.35H), 5.04 (d, J = 16.4 Hz, 0.33H),
4.75, 4.57 (ABq, J = 18.5 Hz, 1.24H), 4.49 - 4.37 (m, 1H), 4.30 - 4.24 (m, 1.4H), 4.04
-4.01 (m, 0.5H), 3.87 - 3.84 (m, 3H), 3.77 - 3.74 (m, 3H), 3.63 (s, 1.18H), 3.51 (s, 2H),
2.27 (s, 1H), 2.00 (s, 2H). 3C NMR (126 MHz, DMSO-ds) 5 171.8, 162.9, 161.2, 160.9,
151.3, 147.8, 146.4, 143.1, 138.6, 138.3, 138.1, 134.5, 131.5, 131.2, 129.5, 129.2,
129.1,129.0,128.3,128.2,128.0,127.2,119.7,117.6, 108.3, 103.5, 101.6, 60.8, 60.6,
60.5, 59.8, 57.3, 54.5, 51.0, 49.3, 46.4, 42.1, 41.9, 22.1, 22.0, 20.8, 14.1. F NMR
(471 MHz, DMSO-ds) 6 -110.29, -111.51. HRMS (ESI) m/z calcd for Cs7H3sCIF2N7Os
[M + H]* =730.2351, found 730.2352.
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1-(2-(1-benzyl-1H-tetrazol-5-yl)-1H-indol-3-yl)-1-(1-(4-chlorobenzyl)-1H-tetrazol-
5-yl)-N-(2-methylbenzyl)methanamine (8)

Cl
—N H
N N:j:
R 7
N
_N
M4
N-N N
H

294 mg, 49% yield, white solid. mp 93 - 94 °C. *H NMR (500 MHz, CDCl3) 8 7.98 (s,
1H), 7.57 (d, J = 8.1 Hz, 1H), 7.42 - 7.39 (m, 2H), 7.23 - 7.18 (m, 3H), 7.17 - 7.14 (m,
1H), 7.10 (t, J = 7.1 Hz, 2H), 7.06 (d, J = 8.2 Hz, 1H), 7.02 - 6.99 (m, 3H), 6.84 - 6.80
(m, 2H), 6.67 (d, J = 8.4 Hz, 2H), 5.79 - 5.76 (m, 1H), 5.69 - 5.60 (m, 3H), 5.47 - 5.44
(m, 1H), 3.61 - 3.55 (m, 2H), 2.97 (s, 1H), 2.13 (s, 3H). *C NMR (126 MHz, CDCls) &
155.9, 148.1, 137.2, 134.3, 134.0, 132.2, 130.7, 129.9, 129.8, 129.6, 129.2, 128.9,
128.6, 128.4,127.7,127.6, 126.0, 125.4, 121.8, 120.3, 117.8, 112.0, 51.9, 50.1, 49.0,
48.3, 19.0. HRMS (ESI) m/z calcd for C33H30CIN1o [M + H]* =601.2338, found 601.2337.
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3. Exemplary copies of NMR and MS data of novel compounds

N-(1-(1-benzyl-1H-tetrazol-5-yl)-2,2-dimethoxyethyl)-3,4,5-trimethoxyaniline
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21mdv036-s1-01 #60 RT: 0.9275 AV: 1 NL: 4.26E6
T: FTMS + p ESIFull ms [150.00-1000.00]
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N-(1-(1-benzyl-1H-tetrazol-5-yl)-2,2-dimethoxyethyl)-2,3-dihydrobenzo

[b][1,4]dioxin-6-amine (1b)
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21mdv036-s1-02 #61 RT: 0.9298 AV: 1 NL: 1.98E6
T: FTMS + p ESIFull ms [150.00-1000.00]
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N-(1-(1-benzyl-1H-tetrazol-5-yl)-2,2-dimethoxyethyl)-3-methoxyaniline (1c)
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21mdv036-s1-03 #61 RT: 0.9238 AV: 1 NL: 4.69E5
T: FTMS + p ESIFull ms [150.00-1000.00]
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N-(1-(1-benzyl-1H-tetrazol-5-yl)-2,2-dimethoxyethyl)-4-chloroaniline (1d)
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21mdv036-s1-04 #23 RT: 0.3401 AV: 1 NL: 6.42E6
T: FTMS + p ESIFull ms [150.00-1000.00]
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N-(1-(1-benzyl-1H-tetrazol-5-yl)-2,2-dimethoxyethyl)-2,4-dimethylaniline (1e)

mﬁw
Nw—,NV.

OI

vOol'L
80t
*Mmoe

A po)
00}

€0z
%B,m

110 105 100 95 90 85 80 75 70 65 Sff]]( 5.)5 50 45 40 35 30 25 20 15 10 05 00
ppm

15

.0

0§21~
roc—

CIEN
Z1Es~
0055~
pe9s/

16'94
P-€1002 8} L4
Wid

60°¥SI—

-10

60 50 40 30 20 10

70

200 190 180 170 160 150 140 130 120 110 _ 100 90
1 (ppm)

210

S-46



21mdv036-s1-05 #61 RT: 0.9295 AV: 1 NL: 3.98E6
T: FTMS + p ESIFull ms [150.00-1000.00]
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N-(1-(1-benzyl-1H-tetrazol-5-yl)-2,2-dimethoxyethyl)aniline (1f)
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21mdv036-s1-06 #61 RT: 0.9335 AV: 1 NL: 1.56E6

T: FTMS + p ESIFull ms [150.00-1000.00]
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N-(1-(1-benzyl-1H-tetrazol-5-yl)-2,2-dimethoxyethyl)-4-isopropylaniline (1g)
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21mdv036-s1-07 #26 RT: 0.3888 AV: 1 NL: 6.32E6
T: FTMS + p ESI Full ms [150.00-1000.00]
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N-(1-(1-benzyl-1H-tetrazol-5-yl)-2,2-dimethoxyethyl)-3,4-dimethoxyaniline (1h)
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21mdv036-s1-08 #61 RT: 0.9341 AV: 1 NL: 7.64E5
T: FTMS + p ESI Full ms [150.00-1000.00]
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N-(1-(1-benzyl-1H-tetrazol-5-yl)-2,2-dimethoxyethyl)-3,5-dimethylaniline (1i)
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21mdv036-s1-09 #61 RT: 0.9333 AV: 1 NL: 1.49E6
T: FTMS + p ESI Full ms [150.00-1000.00]
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N-(1-(1-benzyl-1H-tetrazol-5-yl)-2,2-dimethoxyethyl)-5,6,7,8-tetrahydro

naphthalen-1-amine (1j)
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21mdv036-s1-10 #61 RT: 0.9311 AV: 1 NL: 1.44E6
T: FTMS + p ESI Full ms [150.00-1000.00]
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N-(2,2-dimethoxy-1-(1-phenyl-1H-tetrazol-5-yl)ethyl)-3,4,5-trimethoxyaniline (1k)
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21mdv036-s1-11 #61 RT: 0.9331 AV: 1 NL: 4.35E5
T: FTMS + p ESIFull ms [150.00-1000.00]
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N-(1-(1-(4-chlorophenyl)-1H-tetrazol-5-yl)-2,2-dimethoxyethyl)-3,4,5-

trimethoxyaniline (11)
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21mdv036-s1-12 #60 RT: 0.9217 AV: 1 NL: 9.41E5
T: FTMS + p ESI Full ms [150.00-1000.00]
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N-(1-(1-cyclohexyl-1H-tetrazol-5-yl)-2,2-dimethoxyethyl)-3,4,5-trimethoxyaniline
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21mdv036-s1-13 #26 RT: 0.3843 AV: 1 NL: 6.65E6
T: FTMS + p ESIFull ms [150.00-1000.00]
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N-(2,2-dimethoxy-1-(1-(2-(trifluoromethyl)phenyl)-1H-tetrazol-5-yl)ethyl)-3,4,5-

trimethoxyaniline (1n)
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N-(2,2-dimethoxy-1-(1-(o-tolyl)-1H-tetrazol-5-yl)ethyl)-3,4,5-trimethoxyaniline
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21mdv036-s1-15 #40 RT: 0.6130 AV: 1 NL: 2.01E6
T: FTMS + p ESIFull ms [150.00-1000.00]
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N-(1-(1-(4-chlorophenyl)-1H-tetrazol-5-yl)-2,2-dimethoxyethyl)-2,4-

dimethylaniline (1p)
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21mdv036-s1-16 #26 RT: 0.3888 AV: 1 NL: 6.22E6
T: FTMS + p ESI Full ms [150.00-1000.00]
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N-(1-(1-cyclohexyl-1H-tetrazol-5-yl)-2,2-dimethoxyethyl)-2,4-dimethylaniline (1q)
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21mdv036-s1-17 #35 RT: 0.5329 AV: 1 NL: 7.38E6
T: FTMS + p ESIFull ms [150.00-1000.00]
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N-(1-(1-(4-chlorophenyl)-1H-tetrazol-5-yl)-2,2-dimethoxyethylaniline (1r)
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21mdv036-s1-18 #26 RT: 0.3881 AV: 1 NL: 4.32E6
T: FTMS + p ESIFull ms [150.00-1000.00]
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N-(1-(1-cyclohexyl-1H-tetrazol-5-yl)-2,2-dimethoxyethyl)aniline (1s)
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21mdv036-s1-19 #27 RT: 0.4061 AV: 1 NL: 8.35E6
T: FTMS + p ESI Full ms [150.00-1000.00]
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N-(1-(1-(4-chlorobenzyl)-1H-tetrazol-5-yl)-2,2-dimethoxyethyl)-3-methoxyaniline
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21mdv036-s1-20 #28 RT: 0.4196 AV: 1 NL: 1.05E7
T: FTMS + p ESI Full ms [150.00-1000.00]
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N-(1-(1-benzyl-1H-tetrazol-5-yl)-2,2-dimethoxyethyl)-3-methylaniline (1u)
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21mdv036-s1-21 #25 RT: 0.3751 AV: 1 NL: 4.87E7

T: FTMS + p ESI Full ms [150.00-1000.00]
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N-(1-(1-benzyl-1H-tetrazol-5-yl)-2,2-dimethoxyethyl)-3-fluoroaniline (1v)
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N-(1-(1-benzyl-1H-tetrazol-5-yl)-2,2-dimethoxyethyl)-3-chloroaniline (1w)
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21mdv036-s1-23 #33 RT: 0.4989 AV: 1 NL: 2.50E6
T: FTMS + p ESI Full ms [150.00-1000.00]
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N-(1-(1-benzyl-1H-tetrazol-5-yl)-2,2-dimethoxyethyl)-3-bromoaniline (1x)
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21mdv036-s1-24 #34 RT: 0.5162 AV: 1 NL: 8.18E6
T: FTMS + p ESI Full ms [150.00-1000.00]
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N-(1-(1-benzyl-1H-tetrazol-5-yl)-2,2-dimethoxyethyl)-3-isopropylaniline (1y)
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21mdv036-s1-25 #35 RT: 0.5323 AV: 1 NL: 2.66E6
T: FTMS + p ESI Full ms [150.00-1000.00]
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2-(1-benzyl-1H-tetrazol-5-yl)-4,5,6-trimethoxy-1H-indole (2a)
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21mdv036-s2-01 #30 RT: 0.4552 AV: 1 NL: 3.40E6
T: FTMS + p ESI Full ms [150.00-1000.00]
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7-(1-benzyl-1H-tetrazol-5-yl)-3,6-dihydro-2H-[1,4]dioxino[2,3-f]lindole (2b-1)
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21mdv036-s2-02 #27 RT: 0.4111 AV: 1 NL: 4.19E5
T: FTMS + p ESIFull ms [150.00-1000.00]
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2-(1-benzyl-1H-tetrazol-5-yl)-6-methoxy-1H-indole (2c-1)
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21mdv036-s2-03 #34 RT: 0.5247 AV: 1 NL: 8.18E5
T: FTMS + p ESIFull ms [150.00-1000.00]
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2-(1-benzyl-1H-tetrazol-5-yl)-5-chloro-1H-indole (2d)
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21mdv036-s2-04 210316160441 #22 RT: 0.3280 AV: 1 NL: 1.79E6
T: FTMS + p ESIFull ms [150.00-1000.00]
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2-(1-benzyl-1H-tetrazol-5-yl)-5,7-dimethyl-1H-indole (2e)
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21mdv036-s2-05 #39 RT: 0.6003 AV: 1 NL: 5.89E6
T: FTMS + p ESI Full ms [150.00-1000.00]
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2-(1-benzyl-1H-tetrazol-5-yl)-1H-indole (2f)
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21mdv036-s2-06 #25 RT: 0.3740 AV: 1 NL: 3.37E6
T: FTMS + p ESI Full ms [150.00-1000.00]
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2-(1-benzyl-1H-tetrazol-5-yl)-5-isopropyl-1H-indole (29g)
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21mdv036-s2-07 #26 RT: 0.3747 AV: 1 NL: 2.56E6
T: FTMS + p ESI Full ms [150.00-1000.00]
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2-(1-benzyl-1H-tetrazol-5-yl)-5,6-dimethoxy-1H-indole (2h-1) and 2-(1-benzyl-1H-

tetrazol-5-yl)-4,5-dimethoxy-1H-indole (2h-2) (2h-2)
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21mdv036-s2-08_210316160131 #42 RT: 0.6456 AV: 1 NL: 1.56E6
T: FTMS + p ESI Full ms [150.00-1000.00]
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2-(1-benzyl-1H-tetrazol-5-yl)-5,7-dimethyl-1H-indole (2i)

900 9—

969'9

80 h/
10V 2y

€012

901 L

EET L
8rZ L
99T 2
98T 4
96T £
00€£
S0E £
SLE'L
Gpe L
09€' 4
piEL

86} 1—

S— -2

|J ~0€

Ezoh

90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00

95

105

15

125

135

f1 (ppm)

ac'8l—
G he—
20'6E:
6)'6E
GE'BE
9pP-0SWQd Z8'6E
69'6E
mm.mm‘
20 0p-
S6'06—

PE'E0L—
w80l
sceel
mn.mm_)/
geLzl
LE LT
ST~

v6'8Z1
mo.of\.ﬂ
on.mm_‘\
09'vEL
S5 LEL
Srapl—

PR—

-10

T T
120 110

T
130

170

T
200

T
210

£

1 (ppm)

S-104



21mdv036-s2-09 #33 RT: 0.5051 AV: 1 NL: 2.02E6
T: FTMS + p ESI Full ms [150.00-1000.00]
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2-(1-benzyl-1H-tetrazol-5-yl)-6,7,8,9-tetrahydro-1H-benzo[g]indole (2))
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21mdv036-s2-10 #33 RT: 0.5040 AV: 1 NL: 2.84E6
T: FTMS + p ESIFull ms [150.00-1000.00]
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4,5,6-trimethoxy-2-(1-phenyl-1H-tetrazol-5-yl)-1H-indole (2k)
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21mdv036-s2-11 #33 RT: 0.5047 AV: 1 NL: 1.59E6
T: FTMS + p ESIFull ms [150.00-1000.00]
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2-(1-(4-chlorophenyl)-1H-tetrazol-5-yl)-4,5,6-trimethoxy-1H-indole (2I)
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21mdv036-s2-12 #16 RT: 0.2348 AV: 1 NL: 1.56E8
T: FTMS + p ESI Full ms [150.00-1000.00]
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2-(1-cyclohexyl-1H-tetrazol-5-yl)-4,5,6-trimethoxy-1H-indole (2m)
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21mdv036-s2-13 #28 RT: 0.4246 AV: 1 NL: 2.49E6
T: FTMS + p ESI Full ms [150.00-1000.00]
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4,5,6-trimethoxy-2-(1-(2-(trifluoromethyl)phenyl)-1H-tetrazol-5-yl)-1H-indole (2n)
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21mdv036-s2-14 210316155647 #42 RT: 0.6431 AV: 1 NL: 6.02E5
T: FTMS + p ESIFull ms [150.00-1000.00]
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4,5,6-trimethoxy-2-(1-(o-tolyl)-1H-tetrazol-5-yl)-1H-indole (20)
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21mdv036-s2-15 #42 RT: 0.6479 AV: 1 NL: 3.03E6
T: FTMS + p ESI Full ms [150.00-1000.00]
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2-(1-(4-chlorophenyl)-1H-tetrazol-5-yl)-5,7-dimethyl-1H-indole (2p)
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21mdv036-s2-16 #34 RT: 0.5170 AV: 1 NL: 2.71E6

T: FTMS + p ESI Full ms [150.00-1000.00]
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2-(1-cyclohexyl-1H-tetrazol-5-yl)-5,7-dimethyl-1H-indole (2q)
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21mdv036-s2-17 #36 RT: 0.5487 AV: 1 NL: 2.63E6
T: FTMS + p ESIFull ms [150.00-1000.00]
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2-(1-(4-chlorophenyl)-1H-tetrazol-5-yl)-1H-indole (2r)
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21mdv036-s2-18 #33 RT: 0.4833 AV: 1 NL: 3.43E6
T: FTMS + p ESI Full ms [150.00-1000.00]
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2-(1-cyclohexyl-1H-tetrazol-5-yl)-1H-indole (2s)
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21mdv036-s2-19 #28 RT: 0.4219 AV: 1 NL: 9.17E6
T: FTMS + p ESIFull ms [150.00-1000.00]
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2-(1-(4-chlorobenzyl)-1H-tetrazol-5-yl)-6-methoxy-1H-indole (2t-1)
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21mdv036-s2-20 #23 RT: 0.3438 AV: 1 NL: 6.66E6
T: FTMS + p ESI Full ms [150.00-1000.00]
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and 2-(1-benzyl-1H-

(2u-1)

2-(1-benzyl-1H-tetrazol-5-yl)-6-methyl-1H-indole

tetrazol-5-yl)-4-methyl-1H-indole (2u-2)

082
90527

€985,
i
1889
b56'9
2869,
666'9
TeeL
€5z~ IZ. 7 ~
29zt w 2
922

182 N
S6T'L = \ /
6SE'L %/ A
ELEL

S6E'L

TThL
STh'L
LhyL
£9pL
PebL
IS¢

60' 0T~
95z 01— IZ 7

32)

(2u-1:2u-2

]

Ly
aT'T

et
Hego

650
ob'0
Mov.o
150
Ezb'z
hroe
va.o
09'0

LS50
B-L€0

90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 1.5 1.0 05 00
f1 (ppm)

9.5

10.5 10.0

11.5 110

.0

L8l —
o) &

LTS
$6'1S

T6'9L
P-E10Q0 wﬁ.hhv
T

LT H0T~
15'50T—
16'60T —
Py
BT
vm.mma/
B.mﬂ%
96'921

or'LeT
26'8CT
00°62T

8b'6CT

89'8pT—

IZ 7 ~

2u1

32)

(2u-1:2u-2

I
L

-10

200 190 180 170 160 150 140 130 120 110 . ](.00 ) 90 80 70 60 50 40 30 20 10
1 (ppm

210

S-128



21mdv036-s2-21 #32 RT: 0.4866 AV: 1 NL: 1.55E7
T: FTMS + p ESIFull ms [150.00-1000.00]

100, 290.1399
312.1219
262.1339 3280989 601.2546
2182115 | 380.1870  463.3031 507.3289 I 639.4077  722.5052 771.4868 815.5131 922.3251 959.3030
A B e e e A g B A B e e S A A e e L RS as anae e
200 300 400 500 600 700 800 900 1000
m/z

S-129




2-(1-benzyl-1H-tetrazol-5-yl)-6-fluoro-1H-indole (2v-1)

18b'C
mm¢.mv
68b'C

85E'E—

£€86'S—
826'9
€£6'9
LbB'9
056'9-
256'9
596'9
046'9
TLT'LA
SLT'LA
Z6T'L
L6TL
s
9cTL
T6T'L
90€'L
01€L
81€L
0zeL
EL
6SE'L
T9€%L
TLEL
SLEL
9E9'L
Ly
€59'L
$99'L

L9TeT—

NP

-

=p0'Z

ST0T
8T
80T
Lotz
oot

Fvo'r

90 85 80 75 7.0 6.5 60 55 50 45 40 35 3.0 25 20 15 1.0 05 00

9.5

10.5

11.5

12.5

13.5

f1 (ppm)

20'65,
6T'6€
SE'BEY
9p-OSWA Z&'6E

auﬁ
mw,mm\
Z0'0%

S6'05—

L't
Pty
55667

z2's0T—

1E601

&8

oo.mﬂf

ob'bTT
omﬁ”

62'821-7

S.mmHW

LEbET

st/

ST'8bT—

CE'BST~
19T

-10

200 190 180 170 160 150 140 130 120 110 f]tlJO ) 90 80 70 60 50 40 30 20 10
1 (ppm

210

S-130



-117,465

T T T T T T T T T T T T T T T T T T T T T T T

-
-30 -40 -50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 ~-180 -190 -200 -210 -220 -230 -240 -250 -260
f1 (ppm)

21mdv036-s2-22 #47 RT: 0.7257 AV: 1 NL: 5.29E6
T: FTMS + p ESI Full ms [150.00-1000.00]
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2-(1-benzyl-1H-tetrazol-5-yl)-6-chloro-1H-indole (2w-1) and 2-(1-benzyl-1H-

tetrazol-5-yl)-4-chloro-1H-indole (2w-2)
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21mdv036-s2-23 #17 RT: 0.2470 AV: 1 NL: 5.10E6
T: FTMS + p ESIFull ms [150.00-1000.00]
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2-(1-benzyl-1H-tetrazol-5-yl)-6-bromo-1H-indole (2x-1) and 2-(1-benzyl-1H-

tetrazol-5-yl)-4-bromo-1H-indole (2x-2)
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21mdv036-s2-24 #27 RT: 0.4072 AV: 1 NL: 1.61E7
T: FTMS + p ESI Full ms [150.00-1000.00]
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2-(1-benzyl-1H-tetrazol-5-yl)-6-isopropyl-1H-indole (2y)
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21mdv036-s2-25 #25 RT: 0.3762 AV: 1 NL: 541E7
T: FTMS + p ESIFull ms [150.00-1000.00]
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2-(1H-tetrazol-5-yl)-1H-indole (3a)
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6-isopropyl-2-(1H-tetrazol-5-yl)-1H-indole (3b)
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2-(1-benzyl-1H-tetrazol-5-yl)-4,5,6-trimethoxy-1H-indole-7-carbaldehyde (4) and
2-(1-benzyl-1H-tetrazol-5-yl)-4,5,6-trimethoxy-1H-indole-3,7-dicarbaldehyde (4’)
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2-(1-benzyl-1H-tetrazol-5-yl)-4,5,6-trimethoxy-1H-indole-7-carbaldehyde (4)
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21mdv036-2-4a #43 RT: 0.6613 AV: 1 NL: 4.92E6
T: FTMS + p ESI Full ms [150.00-1000.00]
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2-(1-benzyl-1H-tetrazol-5-yl)-1H-indole-3-carbaldehyde (5)
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21mdv036-2-4c #26 RT: 0.3913 AV: 1 NL: 1.07E7
T: FTMS + p ESI Full ms [150.00-1000.00]
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1-(2-(1-benzyl-1H-tetrazol-5-yl)-4,5,6-trimethoxy-1H-indol-7-yl)-1-(1-(4-
chlorobenzyl)-1H-tetrazol-5-yl)-N-(2-methylbenzyl)methanamine (6)
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21mdv036-s2-5a #39 RT: 05954 AV: 1 NL: 1.57E7
T: FTMS + p ESI Full ms [150.00-1000.00]
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2-(2-(1-benzyl-1H-tetrazol-5-yl)-4,5,6-trimethoxy-1H-indol-7-yl)-N-(4-
chlorobenzyl)-2-(N-(3,5-difluorobenzyl)acetamido)acetamide (7)
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1-(2-(1-benzyl-1H-tetrazol-5-yl)-1H-indol-3-yl)-1-(1-(4-chlorobenzyl)-1H-tetrazol-

5-yI)-N-(2-methylbenzyl)methanamine (8)
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4. Single crystal x-ray structure determination

Data for compound 4

A specimen of C»H21NsO4 was used for the X-ray crystallographic analysis. The X-
ray intensity data were measured (A = 1.54178 A). A total of 1692 frames were
collected. The total exposure time was 2.35 hours. The frames were integrated with
the Bruker SAINT software package using a narrow-frame algorithm. The integration
of the data using a monoclinic unit cell yielded a total of 10266 reflections to a
maximum 6 angle of 50.51° (1.00 A resolution), of which 1965 were independent
(average redundancy 5.224, completeness = 99.6%, Rin = 4.96%, Rsig = 3.84%) and
1606 (81.73%) were greater than 20(F?). The final cell constants of a = 9.5268(3) A, b
=25.0880(8) A, c =8.4177(3) A, B = 111.280(2)°, volume = 1874.73(11) A3, are based
upon the refinement of the XYZ-centroids of 5363 reflections above 20 o(l) with 7.047°
<20 <100.7°. Data were corrected for absorption effects using the Multi-Scan method
(SADABS). The ratio of minimum to maximum apparent transmission was 0.808.

The structure was solved and refined using the Bruker SHELXTL Software Package,
using the space group P 1 21/c 1, with Z = 4 for the formula unit, C20H21NsO4. The final
anisotropic full-matrix least-squares refinement on F? with 269 variables converged at
R1 = 6.56%, for the observed data and wR2 = 19.34% for all data. The goodness-of-
fit was 1.435. The largest peak in the final difference electron density synthesis was
0.212 e’/A% and the largest hole was -0.435 e /A3 with an RMS deviation of 0.058 e /A3,
On the basis of the final model, the calculated density was 1.401 g/cm® and F(000),
832 e". CCDC number: 2077271
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Table 1. Sample and crystal data for 4

Identification code
Chemical formula
Formula weight
Temperature
Wavelength

Crystal system
Space group

Unit cell dimensions

4 (LXF_182)
C20H21N504
395.42 g/mol
215(2) K
1.54178 A
monoclinic
P12ikc1
a=9.5268(3) A
b = 25.0880(8) A
c=8.4177(3) A

a=90°
B =111.280(2)°
y =90°

Volume 1874.73(11) A3
z 4

Density (calculated) 1.401 g/cm3
Absorption coefficient 0.831 mm-
F(000) 832

Table 2. Data collection and structure refinement for 4

Thetarange for data collection
Index ranges

Reflections collected
Independent reflections

Coverage of independent
reflections

Absorption correction
Structure solution technique
Structure solution program
Refinement method
Refinement program
Function minimized

Data / restraints / parameters
Goodness-of-fit on F?

Alomax

Final R indices

Weighting scheme

Largest diff. peak and hole
R.M.S. deviation from mean

3.52 t0 50.51°
-9<=h<=0, -24<=k<=25, -8<=I<=8
10266

1965 [R(int) = 0.0496]

99.6%

Multi-Scan

direct methods

SHELXT 2014/5 (Sheldrick, 2014)
Full-matrix least-squares on F2
SHELXL-2018/3 (Sheldrick, 2018)
2 W(Fo? - F¢?)?

1965/0/ 269

1.435

0.002

1606 data;
1>20(1)

R1 = 0.0656, wR2 = 0.1793

all data R1 =0.0822, wR2 = 0.1934

w=1/[02(Fc?)+(0.1000P)2]
where P=(Fo?+2F:?)/3
0.212 and -0.435 eA3
0.058 eA3
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