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General Information

Reagents were available from commercial suppliers (Sigma Aldrich, ABCR, Acros and AK
Scientific) and used without any purification unless otherwise noted. Thin layer
chromatography was performed on Fluka precoated silica gel plates (0.20 mm thick, particle
size 25 um). Flash chromatography was performed on a Teledyne ISCO Combiflash Rf, using
RediSep Rf Normal-phase Silica Flash Columns (Silica Gel 60 A, 230 - 400 mesh) and on a
Reveleris® X2 Flash Chromatography, using Grace® Reveleris Silica flash cartridges (12
grams). All ultrasonic irradiation reactions were carried out in a Sonicor “SC” Ultrasonic
Table Top Cleaner with 220/240V, frequency of 50/60 Hz and 25 Amps. Nuclear magnetic
resonance spectra were recorded on a Bruker Avance 500 spectrometer. Chemical shifts
for 'TH NMR were reported relative to TMS (8 0 ppm) and coupling constants were in hertz
(Hz). The following abbreviations were used for spin multiplicity: s = singlet, d = doublet, t =
triplet, dt = double triplet, ddd = doublet of double doublet, and m = multiplet. Chemical
shifts for 13C NMR reported in ppm relative to the solvent peak (CDCl; & 77.23 ppm). Mass
spectra were measured on a Waters Investigator Supercritical Fluid Chromatograph with a
3100 MS Detector (ESI) using a solvent system of methanol and CO, on a Viridis silica gel

column (4.6 x 250 mm, 5 um particle size) and reported as (m/z).
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Experimental Procedures and Spectral Data

General procedure for the synthesis of tetrazole:

A 10 ml tube was charged with aldehyde/ketone (1.0 mmol) and isocyanide (1.0 mmol) and
trimethylsilyl azide (1 mmol) in methanol:water (1:1) (1 ml). The mixture was sonicated in
the water bath of an ultrasonic cleaner (220/240V, 25 Amps and frequency of 50/60 Hz) at
room temperature till completion of the reaction (monitored by TLC). The solvent was
removed under reduced pressure and the residue was purified by silica gel flash

chromatography using EtOAc—hexane as eluent.
Spectral Data

1-(1-benzyl-1H-tetrazol-5-yl)-2-phenylethanol (3a)
NN Colourless liquid, mp 79-80 °C, yield: 268 mg (96%); 'H NMR
©\/l\/l /\N (500 MHz, CDCl;) & 7.34 — 7.29 (m, 3H), 7.29 — 7.23 (m, 3H),
\S\Q 7.18 (dd, J = 6.6, 2.9, 2H), 7.11 — 7.04 (m, 2H), 5.49 (d, J=15.1,
1H), 5.37 (d, J = 15.1, 1H), 5.25 — 5.09 (m, 1H), 3.39 (s, 1H),
3.19 (dd, J = 13.8, 5.4, 1H), 3.07 (dd, J = 13.8, 8.3, 1H). *C NMR (126 MHz, CDCl;)
155.9, 135.8, 133.8, 129.6, 129.0, 128.8, 128.7, 128.0, 127.2, 66.2, 51.3, 42.3. MS (ESI) m/z

calculated [M+H]": 281.13; found [M+H]": 281.16.

HO

1-(1-(tert-butyl)-1 H-tetrazol-5-yl)-2-methylpropan-1-ol (3b)
N=N White solid, mp 126-127 °C, yield: 195 mg (98%); 'H NMR (500 MHz,
%N N CDCl) 6 4.71 (dd, J = 10.2, 8.5, 1H), 3.23 (d, J = 10.1, 1H), 2.53 — 2.39
HO:L( (m, 1H), 1.78 (s, 9H), 1.18 (d, J = 6.6, 3H), 0.85 (d, J = 6.7, 3H). 3C NMR
(126 MHz, CDCls) & 156.3, 70.8, 61.6, 34.1, 30.3, 19.5, 18.2. MS (ESI)
m/z calculated [M+Na]*: 221.14; found [M+Na]*: 221.18.

1-(1-benzyl-1H-tetrazol-5-yl)butan-1-ol (3¢)
Colourless liquid, yield: 186 mg (80%); '"H NMR (500 MHz, CDCls;)
Q/ N=N 0 7.41 — 7.31 (m, 3H), 7.31 — 7.24 (m, 2H), 5.72 (q, J = 15.1, 2H),

N
4.99 (t, J= 6.4, 1H), 3.98 (s, 1H), 1.92 — 1.78 (m, 1H), 1.77 — 1.67
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(m, 1H), 1.49 — 1.36 (m, 1H), 1.30 — 1.24 (m, 1H), 0.84 (t, /= 7.4, 3H). 3C NMR (126 MHz,
CDCl;) 6 156.5, 133.9, 129.0, 128.7, 127.9, 64.7, 51.5, 37.6, 18.4, 13.5. MS (ESI) m/z
calculated [M+Na]*: 255.12; found [M+Na]*: 255.08.

2-phenyl-1-(1-(2,4,4-trimethylpentan-2-yl)-1H-tetrazol-5-yl)ethanol (3d)
NN White solid, mp 135-136 °C, yield: 232 mg (77%); '"H NMR (500
NN MHz, CDCl;) 6 7.27 — 7.22 (m, 2H), 7.21 — 7.16 (m, 3H), 5.38 —
>(>< \S\Q 5.20 (m, 1H), 4.09 (d, J = 9.6, 1H), 3.48 (qd, J = 13.4, 7.2, 2H),
"o 1.96 (d, J =152, 1H), 1.81 (d, J = 17.6, 4H), 1.57 (s, 3H), 0.68
(s, 9H). 3C NMR (126 MHz, CDCl;) 6 156.3, 136.2, 129.7, 128.7, 127.1, 67.1, 65.3, 53.8,

43.2, 31.6, 30.5, 30.3, 30.2. MS (ESI) m/z calculated [M+Na]": 325.20; found [M+Na]":
325.20.

3-(5-(1-hydroxy-2-methylpropyl)-1H-tetrazol-1-yl)propanenitrile (3e)
N=N Colorless liquid, yield: 140 mg (72%); '"H NMR (500 MHz, CDCl;) 6
NCNCN N 4.92 (dt, J=13.9, 6.9, 2H), 4.77 (dt, J = 13.7, 6.8, 1H), 4.30 (s, 1H),
HOI( 3.12 (t,J=6.9, 2H), 2.29 - 2.16 (m, 1H), 1.08 (d, J= 6.7, 3H), 0.91 (d,
J=6.8, 3H). 3C NMR (126 MHz, CDCl;) & 156.1, 116.3, 70.9, 43.7,
33.8, 18.7, 18.6, 17.8. MS (ESI) m/z calculated [M+Na]*: 218.10; found [M+Na]*: 218.09.

1-(1-(2,2-diethoxyethyl)-1H-tetrazol-5-yl)-3-phenylpropan-1-ol (3f)
Colorless liquid, yield: 170 mg (53%); '"H NMR (500 MHz,
L Y CDCly) 6 7.37 — 7.24 (m, 2H), 7.23 — 7.12 (m, 3H), 5.04 (dd,
/\o)\/'\/' N J =128, 6.4, 1H), 4.82 (t, J= 5.5, 1H), 4.63 (dd, J = 14.2,
\j\/\© 5.6, 1H), 4.52 (dd, J = 14.2, 5.4, 1H), 4.08 (d, J = 5.8, 1H),
"o 3.85 — 3.66 (m, 2H), 3.59 — 3.38 (m, 2H), 2.93 — 2.72 (m,
2H), 2.44 — 2.24 (m, 2H), 1.12 (dt, J = 14.3, 7.0, 6H). 13C NMR (126 MHz, CDCls) 8 157.0,
140.7, 128.5, 128.5, 126.1, 100.5, 64.3, 64.2, 64.0, 50.0, 36.9, 31.2, 15.0, 15.0. MS (ESI) m/z

calculated [M+H]": 321.18; found [M+H]*: 321.05.

1-(1-cyclohexyl-1H-tetrazol-5-yl)-3-phenylpropan-1-ol (3g)
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White solid, mp 104-105 °C, yield: 217 mg (76%); '"H NMR (500

N_ N MHz, CDCl;) 6 7.30 — 7.23 (m, 2H), 7.21 — 7.14 (m, 3H), 5.08 —

O/ 4.93 (m, 2H), 4.57 — 439 (m, 1H), 2.92 — 2.80 (m, 1H), 2.79 —

2.68 (m, 1H), 2.41 — 2.26 (m, 1H), 2.26 — 2.10 (m, 1H), 2.05 -

1.82 (m, 6H), 1.71 (d, J = 12.4, 1H), 1.48 — 1.17 (m, 3H). 3C

NMR (126 MHz, CDCl;) & 155.6, 140.7, 128.6, 128.5, 126.2, 63.7, 58.4, 37.4, 33.0, 31.5,
25.3,25.2,24.9. MS (ESI) m/z calculated [M+H]*: 287.18; found [M+H]": 287.21.

1-(1-(2-bromobenzyl)-1H-tetrazol-5-yl)-2-phenylethanol (3h)
White solid, mp 94-95 °C, yield: 275 mg (77%); '"H NMR (500

@\/EZN‘N MHz, CDCls) 6 7.55 (dd, J = 7.5, 1.6, 1H), 7.29 — 7.21 (m, 3H),
/
j\Q 7.17 (td, J=17.1, 1.8, 2H), 7.09 (dd, J = 7.5, 1.6, 2H), 6.72 (dd, J =
Br
HO 7.3,1.9,1H), 5.49 (d,J=16.0, 1H), 5.41 (d, J=16.0, 1H), 5.26 (t,

J=6.7, 1H), 4.05 (s, 1H), 3.26 (dd, J = 13.7, 5.9, 1H), 3.19 (dd, J = 13.7, 7.7, 1H). 3C NMR
(126 MHz, CDCls) & 156.2, 135.6, 133.3, 133.1, 130.1, 129.6, 129.1, 128.8, 128.1, 127.3,
122.7, 66.2, 51.1, 42.5. MS (ESI) m/z calculated [M+H]": 359.04; found [M+H]": 359.04.

(1-(2-bromobenzyl)-1H-tetrazol-5-yl)methanol (3i)
White solid, mp 64-65 °C, yield: 112 mg (42%); 'H NMR (500 MHz,
Q\/IZJZT\N CDCl;) 6 7.58 (dd, J=17.9, 1.1, 1H), 7.28 (td, J= 7.3, 1.1, 1H), 7.21 (td, J
\S =7.7,1.6, 1H), 7.04 (dd, J= 7.7, 1.5, 1H), 5.73 (s, 2H), 5.13 (s, 1H), 4.94
HO (s, 2H). 13C NMR (126 MHz, CDCl;) § 154.5, 133.3, 132.7, 130.5, 129.9,
128.2, 123.2, 53.6, 51.4. MS (ESI) m/z calculated [M+H]": 269.00; found [M+H]*: 269.00.

1-(1-(2-bromobenzyl)-1H-tetrazol-5-yl)-2-methylpropan-1-ol (3j)

White solid, mp 86-87 °C, yield: 249 mg (80%); 'H NMR (500 MHz,
Q\/IZIZI}N CDCl;) 6 7.58 (dd, J=7.8, 0.9, 1H), 7.24 (dt, J= 7.6, 3.8, 1H), 7.19 (td,

J=1.7,15,1H), 6.88 (dd, J= 7.6, 1.1, 1H), 5.79 (s, 2H), 4.89 — 4.73
HO\S\( (m, 1H), 4.67 (d, J=6.2, 1H), 2.11 (dq, J = 13.6, 6.8, 1H), 1.03 (d, J =
6.7, 3H), 0.77 (d, J = 6.8, 3H). 13C NMR (126 MHz, CDCl;) 8 156.5, 133.5, 133.1, 130.1,
129.2, 128.0, 122.8, 70.3, 51.4, 33.4, 18.7, 18.0. MS (ESI) m/z calculated [M+H]": 311.04;
found [M+H]*: 311.09.

Br
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1-(1-(tert-butyl)-1H-tetrazol-5-yl)-3-phenylpropan-1-ol (3k)
White solid, mp 102-103 °C, yield: 228 mg (88%); 'H NMR (500
%N/N:/NN MHz, CDCly) 8 7.32 — 7.26 (m, 2H), 7.20 (d, J = 7.3, 3H), 5.00 (td, J
=9.3,4.8, 1H),3.96 (d,J=9.9, 1H), 3.01 — 2.78 (m, 2H), 2.55 - 2.40
(m, 1H), 2.34 — 2.19 (m, 1H), 1.63 (s, 9H). 3*C NMR (126 MHz,
CDCl;) o 156.5, 140.6, 128.6, 128.5, 126.2, 63.9, 61.7, 38.2, 31.6,
29.9. MS (ESI) m/z calculated [M+H]": 283.15; found [M+H]*: 283.06.

HO

1-(1-benzyl-1H-tetrazol-5-yl)propan-1-ol (31)
White solid, mp 77-78 °C, yield: 198 mg (91%); '"H NMR (500 MHz,
©\/’Z‘:L\I‘N CDCly) 6 7.32 —7.22 (m, 5H), 5.73 (d, J=15.1, 1H), 5.68 (d, J = 15.1,
1H), 4.94 (dd, J=13.3, 6.3, 1H), 4.84 (d, /= 6.2, 1H), 1.94 — 1.73 (m,
HO 2H), 0.87 (t,J= 7.4, 3H). 3C NMR (126 MHz, CDCl3) § 156.3, 134.0,
129.0, 128.7, 127.9, 66.3, 51.5, 28.9, 9.6. MS (ESI) m/z calculated [M+H]*: 219.12; found
[M+H]*: 219.10.

1-(1-benzyl-1H-tetrazol-5-yl)-3-methylbutan-1-ol (3m)
White solid, mp 85-86 °C, yield: 226 mg (92%); 'H NMR (500 MHz,
Q/ N=N CDCl3) 6 7.35 - 7.30 (m, 3H), 7.28 — 7.23 (m, 2H), 5.74 (d, J = 15.2,
N /N 1H), 5.67 (d, J=15.1, 1H), 5.15 - 4.95 (m, 1H), 4.55 (d, /= 6.4, 1H),
HOI)\ 1.81 — 1.60 (m, 2H), 1.54 — 1.42 (m, 1H), 0.82 (d, J = 6.6, 3H), 0.77
(d, J=6.5,3H). 3C NMR (126 MHz, CDCl;) 6 156.7, 133.9, 129.0, 128.7, 127.9, 63.2, 51.5,
44.3,24.2,22.8,21.6. MS (ESI) m/z calculated [M+Na]*: 269.14; found [M+Na]*: 269.13.

1-(1-(tert-butyl)-1H-tetrazol-5-yl)-2-phenylethanol (3n)
White solid, mp 160-161 °C, yield: 239 mg (97%); 'H NMR (500 MHz,
%/NN:/NN CDCl3) 6 7.35 — 7.30 (m, 3H), 7.28 — 7.23 (m, 2H), 5.74 (d, J = 15.2,
1H), 5.67 (d, J=15.1, 1H), 5.15 — 4.95 (m, 1H), 4.55 (d, J = 6.4, 1H),
1.81 — 1.60 (m, 2H), 1.54 — 1.42 (m, 1H), 0.82 (d, J = 6.6, 3H), 0.77 (d,
J = 6.5, 3H). 3C NMR (126 MHz, CDCl3) & 156.7, 133.9, 129.0, 128.7, 127.9, 63.2, 51.5,

44 .3,24.2,22.8,21.6. MS (ESI) m/z calculated [M+Na]*: 269.14; found [M+Na]": 269.19.
S7
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(1-(tert-butyl)-1H-tetrazol-5-yl)(phenyl)methanol (30)
White solid, mp 122-123 °C, yield: 95 mg (41%); 'H NMR (500 MHz,

NN:NN CDCLy) 8 7.36 (t, J = 5.8, 3H), 7.33 — 7.25 (m, 2H), 6.30 (d, J = 7.3, 1H),

Y

>f 429 (s, 1H), 1.63 (s, 9H). 3C NMR (126 MHz, CDCl3) § 155.8, 139.2,
HO 129.0, 128.9, 127.2, 68.5, 62.1, 29.9. MS (ESI) m/z calculated [M+Na]":

255.12; found [M+Na]*: 255.08.

(1-benzyl-1H-tetrazol-5-yl)(2,6-dichlorophenyl)methanol (3p)
White solid, mp 144-145 °C, yield: 237 mg (71%); 'H NMR (500
@\/ N=N MHz, CDCl3) 6 7.35 — 7.30 (m, 4H), 7.29 (s, 1H), 7.24 (dd, J = 13.1,
NN c 6.0,1H),7.18 (dd, /= 6.5, 2.8, 2H), 6.63 (d, J =9.3, 1H), 5.70 (d, J =
HO 4.5, 2H), 3.94 (d, J= 9.4, 1H). 13C NMR (126 MHz, CDCl;) 6 154.0,
cl 135.2, 133.4, 132.9, 130.9, 129.4, 129.0, 128.7, 127.5, 65.2, 51.8. MS
(ESI) m/z calculated [M+H]*: 335.04; found [M+H]": 335.10.

(1-cyclohexyl-1H-tetrazol-5-yl)(2,3-dichlorophenyl)methanol (3q)
NN White soild, mp 156-157 °C, yield: 238 mg (73%); 'H NMR (500
N /N MHz, CDCl3) 6 7.65 (dd, J=7.9, 1.3, 1H), 7.50 (dd, J = 8.0, 1.5, 1H),
O/ 733 (t,J=17.9, 1H), 6.49 (d, J = 6.2, 1H), 4.72 (d, J = 6.3, 1H), 4.29
"o (tt, J=11.4,3.8, 1H), 1.99 — 1.77 (m, 6H), 1.75 — 1.70 (m, 1H), 1.41 —
¢ 120 (m, 3H); 1*C NMR (126 MHz, CDCl3) § 153.9, 138.3, 133.6,
130.9, 130.6, 127.9, 126.4, 64.2, 58.6, 32.8, 32.7, 25.3, 25.3, 24.8. MS (ESI) m/z calculated

[M+H]*: 327.07; found [M+H]*: 327.03.

Cl

(5-bromo-2-methoxyphenyl)(1-phenethyl-1H-tetrazol-5-yl)methanol (3r)
NN White soild, mp 133-134 °C, yield: 178 mg (46%); 'H NMR
®/\/N/ _N (500 MHz, CDCl;) § 7.47 — 7.40 (m, 2H), 7.35 — 7.27 (m,
o gr 3H),7.04 (dd, J=7.6, 1.4, 2H), 6.76 (d, J=9.4, 1H), 5.85 (d,
J=17.0, 1H), 4.56 (t, J=17.5, 2H), 3.86 (d, J = 7.0, 1H), 3.70
(Ij (s, 3H), 3.18 — 3.01 (m, 2H); *C NMR (126 MHz, CDCl;) &
155.6, 155.3, 136.5, 132.9, 130.5, 129.0, 128.8, 128.1, 127.3, 113.5, 112.8, 63.1, 55.9, 49.2,

36.2. MS (ESI) m/z calculated [M+H]*: 389.03; found [M+H]": 389.03.
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(2-bromophenyl)(1-cyclohexyl-1H-tetrazol-5-yl)methanol (3s)
White soild, mp 141-142 °C, yield: 201 mg (60%); 'H NMR (500

N=N
O/,\j N MHz, CDCl3) 8 7.67 (dd, J = 7.8, 1.4, 1H), 7.57 (dd, J = 8.0, 0.8, 1H),
740 (t, J = 7.6, 1H), 7.24 (td, J = 7.8, 1.6, 1H), 6.48 (d, J = 6.0, 1H),
HO
4.90 (d, J = 6.0, 1H), 4.25 (tt, J= 11.3, 3.8, 1H), 1.92 — 1.79 (m, 5H),
Br

1.78 — 1.63 (m, 2H), 1.35 — 1.18 (m, 3H); 13C NMR (126 MHz, CDCls)
0 154.4,137.5, 133.1, 130.5, 128.8, 128.2, 122.3, 66.0, 58.5, 32.7, 32.7, 25.3, 24.8. MS (ESI)
m/z calculated [M+H]": 337.06; found [M+H]*: 337.05.

(2-chloro-3,4-dimethoxyphenyl)(1-cyclohexyl-1H-tetrazol-5-yl)methanol (3t)

NZN White soild, mp 167-168 °C, yield: 147 mg (42%); 'H NMR (500
N /N MHz, CDCl;) 6 7.29 (d, J = 8.7, 1H), 6.89 (d, J = 8.8, 1H), 6.46
O;O (d,J=6.0, 1H), 4.62 (d, J = 6.1, 1H), 4.25 (tt, J=11.5, 3.8, 1H),
3.88 (s, 3H), 3.85 (s, 3H), 1.91 — 1.81 (m, 4H), 1.76 — 1.64 (m,
¢ 0 © 2H), 1.38 — 1.15 (m, 4H); 3C NMR (126 MHz, CDCls) & 154.7,
154.01, 145.5, 128.8, 127.1, 123.5, 110.9, 63.8, 60.7, 58.4, 56.1,

32.7,32.7,25.3, 24.8. MS (ESI) m/z calculated [M+H]*: 353.13; found [M+H]": 353.05.

(1-cyclohexyl-1H-tetrazol-5-yl)(6-nitrobenzo[d][1,3]dioxol-5-yl)methanol (3u)

N Yellow soild, mp 198-199 °C, yield: 135 mg (39%); 'H NMR

=N
UN _N (500 MHz, CDCls) & 7.63 (s, 1H), 7.45 (s, 1H), 6.67 (d, J = 5.9,
HO&IO 1H), 6.19 (d, J= 11.5, 2H), 4.60 (t, J = 11.6, 1H), 4.06 (d, J= 5.7,

o O> 1H), 2.22 (d, J = 12.3, 1H), 2.15 — 1.94 (m, 5H), 1.78 (d, J = 12.1,

1H), 1.49 — 1.32 (m, 3H); 3C NMR (126 MHz, CDCl;) § 153.2,

132.7, 129.8, 108.0, 106.6, 105.9, 105.9, 103.5, 58.5, 33.1, 32.7, 25.3, 24.9. MS (ESI) m/z
calculated [M+H]": 348.12; found [M+H]*: 348.27.

(1-cyclohexyl-1H-tetrazol-5-yl)(2,5-dimethoxyphenyl)methanol (3v)
White soild, mp 189-190 °C, yield: 152 mg (48%); 'H NMR (500
N=N
O/,\j /N MHz, CDCl;) 6 6.93 (d, J = 2.2, 1H), 6.86 (d, J = 3.1, 2H), 6.34
O

(d,J=6.5, 1H), 435 (tt, J= 11.3, 3.7, 1H), 3.98 (d, J = 6.7, 1H),
HO ~
S9
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3.75 (s, 6H), 1.94 — 1.83 (m, 4H), 1.80 — 1.67 (m, 2H), 1.40 — 1.19 (m, 4H); '3C NMR (126
MHz, CDCl;) & 154.9, 154.0, 150.5, 127.4, 114.89, 113.4, 112.15, 63.4, 58.23, 56.1, 55.8,
32.8,32.7, 25.4, 24.9. MS (ESI) m/z calculated [M+H]": 319.17; found [M+H]": 319.22.

1-(1-benzyl-1H-tetrazol-5-yl)cyclohexanol (3w)

Qg
N__N

Colorless liquid, yield: 216 mg (84%); 'H NMR (500 MHz, CDCl;) 6
7.32 —7.26 (m, 3H), 7.25 — 7.21 (m, 2H), 5.83 (s, 2H), 3.84 (s, 1H), 1.98
~ 1.87 (m, 2H), 1.85 — 1.76 (m, 2H), 1.76 — 1.53 (m, 5H), 1.36 — 1.21 (m,
1H). 3C NMR (126 MHz, CDCls) 8 159.6, 134.9, 128.8, 128.3, 127.8,
70.45, 52.2, 37.0, 24.9, 21.1. MS (ESI) m/z calculated [M+H]": 259.15;

found [M+NH]*: 259.17.

1-benzyl-4-(1-benzyl-1H-tetrazol-5-yl)piperidin-4-ol (3x)

Colourless liquid, yield: 160 mg (46%); 'H NMR (500 MHz, CDCl;) &
7.36 —7.26 (m, 7H), 7.25 — 7.18 (m, 3H), 5.82 (s, 2H), 3.52 (s, 2H), 3.40
(s, 1H), 2.79 — 2.59 (m, 2H), 2.43 (td, J=11.6, 2.1, 2H), 2.31 — 2.11 (m,
2H), 1.77 (d, J=12.8, 2H). *C NMR (126 MHz, CDCl;)  158.8, 138.3,
134.8, 129.0, 128.9, 128.5, 128., 127.6, 127., 68.70, 62., 52., 48., 36.6.
MS (ESI) m/z calculated [M+H]*: 350.19; found [M+H]*: 350.22.

Procedure for the synthesis of 5,11-dihydrobenzo|f]tetrazolo[S,1-
c][1,4]oxazepine
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Toluene

/A Cu(TF), (20 moi%)

N N

~ o N

N DMEDA (40 mol%) N

OH _— —

@5 K,CO; (4 equiv.) _)\N
Br Reflux, overnight

R =H, 89 % yield
DMEDA = N,N'-Dimethylethylenediamine

A 10 ml RBF equipped with a magnetic stirring bar was charged with (1-(2-bromobenzyl)-
1H-tetrazol-5-yl)methanol (0.5 mmol, 134 mg), Copper triflate (20 mol%, 36 mg),
N,N'Dimethylethylenediamine (40 mol%, 21ul), K,COj; (4 equivalent, 276 mg) in toluene
(2ml) and refluxed overnight. Then the reaction mixture was added to a 25 ml saturated
NaHCOs; solution and extracted in ethyl acetate. The solvent was removed under reduced
pressure and the mixture was purified by flash chromatography on silica gel (eluent:
hexane/EtOAc) to afford the titled compound as a white solid.
5,11-dihydrobenzo|f]tetrazolo[5,1-c][1,4]oxazepine (4)

White solid, yield: 83 mg (89%); 'H NMR (500 MHz, CDCl3) 8 7.46 (td, J = 7.9, 1.4, 1H),
7.43 —7.38 (m, 1H), 7.30 (d, J = 8.0, 1H), 7.25 (t, J= 7.5, 1H), 5.65 (s, 2H), 5.48 (s, 2H). 13C
NMR (126 MHz, CDCly) 6 157.7, 152.1, 131.7, 129.3, 127.8, 126.1, 122.2, 67.6, 49.5. MS
(ESI) m/z calculated [M+H]": 189.07; found [M+Na]": 189.10.
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NMR spectra and SFC-MS Chromatograms
1-(1-benzyl-1H-tetrazol-5-yl)-2-phenylethanol (3a)
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IALC-470-1_1_Col3_Sol1_5-30%_6min
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3: Diode Array
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1-(1-(tert-butyl)-1H-tetrazol-5-yl)-2-methylpropan-1-ol (3b)
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ALC-470-2_1_Col3_SoH_5-30%_6min
ALC-470-2 3: Diode Array
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1-(1-benzyl-1H-tetrazol-5-yl)butan-1-ol (3¢)
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[ALC-470-3_1_CoI3_Sol1_5-30% 6min
ALC-470-3

3: Diode Array

2.60 Range: 4.381
2.0 N
|\
| =
2 00 ‘
-2.0 T T T T T
-0.00 2.50 3.00 3.50 6.00
ALC-470-3 2: Scan ES-
~ 266 TIC
] 262 5.60e8
] (27
- s
52 | 2.81
3 [
- [\ 8o
6] o o e s e
T T T T T T T T T T T
-0.00 0.50 1.00 1.50 250 3.00 3.50 6.00
ALC-470-3 1: Scan ES+
_ 261265 TIC|
] f&‘“ 4.3309
] 251 | 1
5 | N\
3% | 313
] 2,34 gt
2052 115 "l e 414 4374404 %4 04
000 ' 050 | 100 = 150 250 | 300 = 850 6.00
ALC-470-3 2: Scan ES-
¢ 266 231
1007 l 274 6.90e7|
. 262\%
<] i
n\j 1‘1 \278
!
b | "™\ 290
O T T T T T T + T T T T T T
-0.00 0.50 1.00 1.50 250 3.00 3.50 6.00
ALC-470-3 1: Scan ES+
272 233
] 288,277 8.56e8
: [ '«D.LM“ 2.96 '
s | \
] \ 2
: |
0 b T T e e e e e e e e e e e Time
-0.00 0.50 1.00 1.50 2.50 3.00 3.50 6.00
[ALC-470-3_1_Col3_Sol1_5-30%_6min
ALC-470-3 155 (2.683) 1: Scan ES+
255.08 1.34e8
100+
233.21
-59,
117.02
1 256,15
15917 234.16
287.08
1 187.15
130.88 {82180 o1
c ) F L i
0 s T .\ ‘fl T m‘ T T \‘Lw- |I|‘II . T l\ T J T A\Ju T hl A- T 1 rn/z
100 120 140 160 180 240 260 280 380 400




2-phenyl-1-(1-(2,4,4-trimethylpentan-2-yl)-1H-tetrazol-5-yl)ethanol (3d)
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IALC-470-4_1_Col3_Sol1_5-30%_6min
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3-(5-(1-hydroxy-2-methylpropyl)-1H-tetrazol-1-yl)propanenitrile (3e)
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IALC-470-7_1_Col3_Sol1_5-30%_6min
ALC-470-7

3: Diode Array
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1-(1-(2,2-diethoxyethyl)-1H-tetrazol-5-yl)-3-phenylpropan-1-ol (3f)
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IALC-470-8_1_Col3_Sol1_5-30%_6min
ALC-470-8 3: Diode Array
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1-(1-cyclohexyl-1H-tetrazol-5-yl)-3-phenylpropan-1-ol (3g)
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[~ 2E+05
[~ 1E+05
~50000
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IALC-470-11_1_Col3_Sol1_5-30%_6min
ALC-470-11

3: Diode Array

Range: 4.005
T T T T T T T T
350 4.00 450 5.00 550 8.00
2: Scan ES-
TIC|
579e8
350 ' 400 | 450 = 500 = 550 6.00
1: Scan ES+
TIC|
37509
N |
1 0.16 096 1.22 ‘ﬁi}aﬁi}g@wm‘,,-:' 3-924‘02w4.7? 5.64
e e O .08 122 -
000 | 050 | 100 = 150 | 200 | 250 = 300 = 350 400 | 450 500 550 6.0
ALC-470-11 2: Scan ES-
i 2762 80 285
100 iy 5.49e7
1 [h2.
. e
1 [
] [ ] \29e
O T T T T T T T T JI T T T T T T T T T T
-0.00 0.50 1.00 1.50 2.00 2.50 3.00 350 4.00 4.50 500 5.50 6.00
ALGC-470-11 1: Scan ES+
_ 275 287 287
] ' 1.20e9
I | \,
& o
] | N,
0 T e e e R e e e e e Time
-0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50
IALC-470-11_1_Col3_Sol1_5-30%_6min
ALC-470-11 160 (2.770) 1: Scan ES+
= 287.21 1.28e8
BE_
309.20
205.17
288.16
| 310.15
187.21
A Feﬂs 325|.14
" j‘ u!L i " Al 4 A | Jy mz
T T T T i T T T T T T T T T T T T T T T T T 1
100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400




1-(1-(2-bromobenzyl)-1H-tetrazol-5-yl)-2-phenylethanol (3h)

Ccnser 0@ MmNy canmonow w enmToowoN
HAah 48 RRRR NESTASY S SNdaNARS
NRNN NN 8888 8 8 6 8 8 6 ¥ Gesemmme
SNV SN =\ | ==
50000
45000
40000
[ g JF JK f J }/ 35000
I J
30000
25000
N
I
a
20000
Br
HO 15000
10000
! 5000
' 1
\M “HH‘
A Fo
Tk T oy L 23
~-5000
T T T T T T T T T T T T T T T T T T T T T
100 95 9.0 85 80 75 7.0 65 6.0 55 5.0 4.0 35 3.0 25 20 15 10 05 0.0
f1 (ppm)
o noo vo @
I BRI 8] B < 9 I
3 Wik o o ] - -
8 B8R A8 § 3 e &
b oo Sy o 8 e ¢
,N§ N\
N
N
Br I
HO
1
1
|
|
A | J l . | s
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 80 70 60 50 40 30 20 10 0
f1 (ppm)
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[~ 2E+05

[~ 1E+05

[~ 1E+05

[~ 1E+05

- 1E+05

[~ 1E+05

[~90000

[~80000

[~70000

[~60000

[~50000

[~40000

[~30000

[~20000

[~10000

[~-10000




IALC-470-12_1_Col3_Scol1_5-30% 6min
ALC-470-12 3: Diode Array
3.32 -4,
20 |\ Range: 4.412
033 048 079 W2 il
w2 00 ; j
720 T T T T T T T T T T T T T T T T T
-0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00
ALC-470-12 2: Scan ES-
~ 3.39 TIC
1 335 ) 6.91e7|
\
] | 512 530
#1002 A g Aowsh ?se 5.94
I 035 o 094 109 135 1'4‘1}?2 2.2@\2.472]13&_?6 : JI‘,_\JI \363 391 445 4.504 744797\ Ner IS u.‘\f.-v 7 ’,\/,‘ LH?WS
48‘\ Yaal WLM ‘\‘vwwwff‘)‘/'\/‘ WA An w"'\;}” Wl Y \,J'J “”}mav“k/ﬂ* vf“ M
T T T T T T T T T T T T T T T T
-0.00 0. 50 1 00 1.50 2.00 2.50 3.00 3.50 4.00 4‘50 5.00 5.50 6.00
ALC-470-12 1: Scan ES+
~ 3.39 TIC
] n 2.50e9)
]
1 I
g 256 ‘
* 0.55 1.021.21 /\ = | k 3.88
-4 008 O. 1.48 183 2.08 232 376
0.88 9 551
P H T e g S ot e/ o BB AR Bl X EE e
T T T T T T T T T T T T T T I I T T T
-0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5. DO 5.50 6. 00
ALC-470-12 2: Scan ES-
g 3.35 357
] |3.39 3.39e6
] lif
o ll‘i“\,?/’ 51
] 078 2.80 ( 4,08 5.44 5.94
1014 038 089 1.13 146167 1.96 233 278 3.043.07 368 396 5 4.36471.4.934.98 5.71.5.80
O T qu‘}‘/\ T T T T T™ T dl\'\/y\nﬁ\/‘ﬂwﬁh‘ I\‘\J“v\’vw T T A’\”I\MM-F\\JH\!\ T IJ\—ICI\NVMJI
-0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00
ALC-470-12 1:Scan ES+
~ 3.39 359
] 33%1 3.43 4,858
] A
] II 1
5| |
1 !
LA B B U R UL B AR B R R R R a s s mane s S D 1]
—0 00 0.50 1.00 1.50 2.00 250 3.00 4.00 4.50 5.00 5.50 6.00
[ALC-470-12_1_CoI3_Sol1_5-30%_6min
ALC-470-12 192 (3.326) 1: Scan ES+
100- 359.04 3.99e7
360.99
381.03
D\U,
383.11
182.05 362.19
315.12
196.10 216.14 383.93
’ 20618 | 5pg g 397.03
. i L: ‘.Llu‘ .‘1 ol iz
100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400




(1-(2-bromobenzyl)-1H-tetrazol-5-yl)methanol (3i)

PENROR Wn T ; « n T
ARHH828888 R )
SRR ERERRRR & 5 F
45000
40000
35000
,Nf N\ 30000
N
N- /
25000
Br
HO
20000
15000
10000
5000
R I A Lo
g LTI 1 T
3 43 = k] 3 ¢
S 32 % 3 ]
k5000
T T T T T T T T T T T T T T T T T T T T T
10.0 95 2.0 85 8.0 7.5 7.0 6.5 6.0 55 5.0 5 4.0 35 3.0 25 20 15 1.0 05 0.0
1 (ppm)
< naose ©
b RBRIS S s
< e EsE=R- ] o e m
5 29828 8 a3
A 90888 o 2@
I I F 65000
F60000
F55000
[~50000
N= N\ L 45000
N
N/
40000
Br
HO 35000
30000
25000
[~20000
15000
10000
5000
] I . Lo
-5000
T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 90 80 70 60 50 40 30 20 10

100
f1 (ppm)



ALC-464-1_Col4_Sol1_5-30%_6min

ALC-464-C2 3: Diode Array
G B8 1.46 263 Range: 2.951
G N
=
=
720 T T T T T T T T T T T T T T T i T T T
-0.00 0.50 1.00 1.50 2.00 250 3.00 3.50 4.00 450 5.00 5.50 6.00
ALC-464-C2 2: Scan ES-
_ 269 TIC
] [ 22167
i i 5. 18 5.56 574
i 0.30 113 1.29 I\ 54 5.89
%] 0.19°" 064083 16 226 554/ 295 3,08 42 476.5.0 A IL/\\J'/'A p
1 A e A i}.w | 172550 254 315 417424 6\ y .‘.'v,'\p‘ [ v\wuws.zz
—_w-"\" [NV AN P | WM i L“,W‘ w\>'h 'i.wj. N rgf\oﬁ‘gi o/ N) [
35 T T T T T T T T T I T T ¥ T T T T T
-0.00 0.50 1.00 1.50 2.00 250 2.00 3.50 4.00 450 5.00 5.50 6.00
ALC-464-C2 1: Scan ES+
267 TIC
B %o 77
] ¥ 5.21 552 583 e
1 f‘ 5.17. i 26| \ i 6.14
> | Bl
o5 | | i N“ |\\.“‘"‘r {/
1 \I |2 37 479484 i M.uy" i 18
1. 02%%088 070 112 156 70 227204 A 502 355 394 406%”, Mo i
-0.00 0.50 1.00 1.50 2 00 2,50 3.00 3.50 4.00 450 5.00 5.50 6.00
ALC-464-C2 2: Scan ES-
" 273 267|
100 i 8.63e5
1 2.76
] 2,68 f
1 071 1.08 212
] (,3%057 9 125 16\0\170 1:36‘/ /235\!‘28?320 335355%?4 410 435 475483511530 ‘ 596603 6.19
1 N AT R T gl VA oS A MM
0 i) / 'J
-0.00 0.50 1.00 1.50 2.00 2,50 3.00 3.50 4.00 450 5.00 5.50 6.00
ALC-464-C2 1: Scan ES+
100 25 269
] ﬂ(?-?ﬂ 1.29e6
o # VNH
] 0.58 1.14 ’ ‘ 41?,4,22 524 5.90.5.97 )
T T T I T T T T T T T A T T T T T r Time

-0.00 0.50 1.00 1.50 2.00 2‘50 3.00 3.50 4.00 4.50 E.bO 5.50 6.00

ALC-464-1_Col4_Sol1_5-30%_6min

ALC-484-C2 153 (2.651) 1: Scan ES+
269.00 3.255
100
271.14
2 291.05
7133 | 29500
200.47]
| 244.93
272.03
32338
268.6 319.03
| 385.82
357.09
O i + T T T T b T T T T T T T T ke T T T l T T T T T T T T ol | I 1 WZ
100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400
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1-(1-(2-bromobenzyl)-1H-tetrazol-5-yl)-2-methylpropan-1-ol (3j)

P T I T INN > Sownw Tmooen Ta wo
nRRAN S eI Q R BRNGY RBcheBeias 32 RR
NNRNRRN GGG o P e NNNN NS 5 33
N
,’\‘; \
N
N
CHy
Br
HO
CHj
|
|
] I
|
] L
L b .
T T T
j-: g5 & ; 3 ? 8 g 8
2 233 2 2 23 2 & R
T T T T T T T T T T T T T T T T T T
100 9.5 2.0 8.5 8.0 7.5 7.0 6.5 6.0 5.0 45 4.0 3.0 25 2.0 15 1.0 0.0
1 (ppm)
© na Naw
3 28 28R g 3 g 28
b a8 ARA S = o =1 [~ 85000
i fefu R o N & a AN
80000
75000
70000
65000
N=— N\
| N F 60000
N/
CH, 55000
Br
HO 50000
CHs
45000
I
40000
35000
30000
25000
20000
15000
10000
5000
o
--5000
T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 80 70 60 50 40 30 20 10
f1 (ppm)
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f~23000

[~22000

[~21000

[~ 20000

19000

[~ 18000

17000

16000

[~ 15000

[~ 14000

13000

[~ 12000

11000

~10000

~9000

[~ 8000

[~7000

[~ 6000

[~ 5000

[~4000
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[~ 2000
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~-1000

=-2000



ALC-470-14_1_Col3_Sol1_5-30% 6min
ALC-470-14 3: Diode Array
276{4 Range: 4.876
1
047 %81 pog 109 142 163 185 |
|
T T T T T T T T T T T T T T T T T T T 1
0.50 1.00 1.50 2.00 250 3.00 3.50 4.00 450 5.00 5.50 6.00
2: Scan ES-
- TIC
] 1.57e8
al
Jo.02 481 530 577587
100 oss0ap 083 2% 120 qg0 190 2255 36337 4.13453:;&)‘3;3%@%”(#1}‘5
o 130} | i - 283, 4134 v
000 | 050 ' 100 ' 150 | 200 250 350 = 400 450 | 500 = 550 600
ALC-470-14 1: Scan ES+
~ 291 TIC
] AN 3.93e9
] A
2 | \\
-1 |
1 56 121 148 183 239 | N 421 451
N . Yy e T ue
000 050 | 100 = 150 | 200 250 | 300 | 350 400 = 450 = 500 550 600
ALC-470-14 2: Scan ES-
; 292 309
] Q‘ET\H\ 4.93e6
# 1
] oz os2 094 127134 168188 2 2:&2;5: N I‘wé'f 361.370 406 443 4574.86.403 531542570 597 6.20
1 et A;,\Mﬁf‘\r\w‘}\rv\)f\‘w}l\m’\'l T \\VV\,?'V‘A T I\L T Ll /‘\J\l—‘v“' T T T T T T T v‘l‘mwr\/w\/l
000 050 1.00 1.50 2.00 2.50 3.00 350 4.00 450 5.00 550 6.00
ALC-470-14 1: Scan ES+
_ 29129 311
] 54 5528
] M
] Y
54 |\
| ‘ 5\
1 [
0 ..H.."u.....‘..."m.........‘W..“.....Hu.uuf'...“m.'ﬁT....H‘.Hm....‘m.‘m.....“..‘W.....‘...Hm....Tlme
000 050 1.00 1.50 2.00 2.50 5 ‘ 4.50 5.00 5.50 .00
ALC-470-14_1_Col3_SoH_5-30% 6min
ALC-470-14 165 (2.857) 1: Scan ES+
el 311.09 6.15¢7]
313.47
333,14
335.03
2
] 265.03
Zal 313.93
182.11
157.91 295,02
] 336.04
171.08 19591 216,07 e ” - 10367'09
0 J i ) s T ) M. i k L J'Jlu .ULU\ A i
T T T i T T i T T T i & T i 1 r4
100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400




1-(1-(tert-butyl)-1H-tetrazol-5-yl)-3-phenylpropan-1-ol (3k)

Q@ ®© oo Mmoo P N N T T L
NNNN 2939aq aa  ® FIeoeBLITONNN  §
NNRNKRNR PR vV Mo N NNNNNANNNNNN
N=—
HaC /N
AN
HsC
HsC
HO
Iy |
[
j J | [
|
a8 T z T py
NN 2 2 S 2 <o 2
PN 2 2 ] 3 3 &
T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8. 75 7.0 6.5 6.0 5.0 4.5 4.0 35 3.0 25 2.0 15 1.0 0.5 0.0
1 (ppm)
~ = —sm
3 3 5] - nw g3
8 5 288 ag 5 Zq [2E+05
k] 5 S8 33 ] &1
N/ I (Y
(26405
(26405
[~ 1E+05
[~ 1E+05
N=—N [ 1E+05
HyC, /A
AN [~ 1E+05
HyC +
HsC F1E+05
HO
90000
80000
70000
60000
50000
[~40000
30000
20000
|
| | | 10000
| ] . [,
--10000
T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 80 70 60 50 40 30 20 10
f1 (ppm)

S33

[~24000

[~ 22000

[~20000

[~ 18000

[~ 16000

[~ 14000

[~ 12000

~10000

[~ 8000

[~ 6000

[~4000

[~ 2000

[~-2000




ALC-470-17_1_Col3_Sol1_5-30%_ 6min
ALC-470-17 3: Diode Array
0.25 052 103 1.43153 249 Range: 2.993|
038 119 n 174 | gg
0.0
720 T T T T T T T T T T T T T T T T T T T
-0.00 0.50 1.00 1.50 2.00 2,50 3.00 3.50 4.00 4.50 5.00 5.50 6.00
ALC-470-17 2: Scan ES-
_ 2.55 TiC
] || 260 2.00e8
] / |A\
2] i
b |
10.02 241 | 495 528 552 5.97
el o7 _ N 344366 3% 47 NEEL Tsea XY
2000 | 050 | 1.00 ' 150 ' 200 ' 250 ' 800 ' 350 ' 400 = 450 = 500 = 550 = 600
ALC-470-17 1: Scan ES+
_ 2.532.562.60 TIC
. A, 47269
] [
] [\
ey 2,35/
__ f"\j \\
/
1 0.46 126 e/ LB 390
15 e e e e ey T T T T T T T T T INARRR AR T f T
-0.00 0.50 1.00 1.50 2.00 250 3.00 3.50 4.00 450 5.00 5.50 6.00
ALC-470-17 2: Scan ES-
254 259
| 20 1.61e7
\
3 (
| 1
|
4 054 0.85 1.23 | \ 507528 >
000 = 050  1.00 150 = 200 = 250 = 300 = 350 = 400 450 = 500 550 6.0
ALC-470-17 1: Scan ES+
2.:;0 261
2.56 265 3.19e8
|
Iﬂu"fqv\_ 274
o I \
.‘I \\
/ -
0 T T T T T T T T T T R R T T T T e e e e e e 1ime
-0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00
ALC-470-17_1_Col3_Sol1_5-30%_6min
ALC-470-17 150 (2.596) 1: Scan ES+
204.98 283.05 1.3408
100+
BE_
261.25
284.19
187.15
1 206.12
| 22729
l 262.20 20012
131.07 188.10 n“ 320.10
! |
C e LI J" T T L\‘ T IJ“l 4 T j'él M‘\ T T ‘\la \‘k T e T T \J T bt \‘. \WZ
100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400




1-(1-benzyl-1H-tetrazol-5-yl)propan-1-ol (31)

7.31
7.30
7.27
7.26
7.25
5.75
5.72
5.69
5.66
4.96
494
4.93
4.92

A
N3

CHs

4.84
4.83

1.90
1.88
1.87

|

1.85
1.84

1.82
1.81
1.80

179
177

1.76

0.88
0.87
0.85

VA
o

[~ 2E+05

[~ 2E+05

[~ 2E+05

[~ 2E+05

[~ 2E+05

[~ 2E+05

[~ 2E+05

[~ 1E+05

[~ 1E+05

~ 1E+05

~ 1IE+05

~ 1IE+05

1~ 90000

[~ 80000

[~ 70000

[~ 60000

[~ 50000

[~40000

1~ 30000

1~ 20000

1~ 10000

517 %:‘
3 =
=

0.97-
1.01:
1.0

295

[~-10000

~-20000

T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5

156.33
— 133.96
12897
128,69
127.94

CHy

HO

66.26

51.48

28.87

0.5

9.61

0.0

200 190 180 170 160 150 140 130 120 110 100
f1 (ppm)

S35

[~ 2E+05

[~ 1E+05

[~ 1E+05

[~ 1E+05

[~ 1E+05

[~ 1E+05

1~90000

[~80000

[~70000

1~ 60000

[~50000

[~40000

1~30000

[~20000

[~10000

[~-10000




[ALC-470-18_1_Col3_Sol1_5-30%,_6min
ALC-470-18 3: Diode Array
Range: 2.712
- 0.0
1.0
000 | 050 | 100 ' 150 = 200 | 250 300 & 850 | 400 ' 450 = 500 ' 550 ' 600
ALC-470-18 2: Scan ES-
_ 271274 TIC]
1 Al 3.65e8
] |
39_: I‘.‘ ".‘ }85
g;o.oe sig I % .
000 050 = 1.00 = 150 = 200 = 250  3.00 = 350 = 400 = 450 = 500 & 550 600
ALC-470-18 1: Sean ES+
_ 2672.70 TIC|
- Imzi 45669
] [
] f: =
¥ 239 |‘ S
o IR R A B ST
R DN 3% . ] ]
000 050 | 100 | 150 | 200 ' 250 300 350 400 ' 450 ' 500 @ 550 ' 600
ALGC-470-18 2: Scan ES-
260 217
1004 274
] 2,66 lﬁ( 4.2087
5] \’\ |
> Iy
] h
3| [\
O T T T T T T T T T T T T T T T T T 1
000 050 | 100 = 150 | 200 = 250 = 300 = 850 = 400 = 450 = 500 = 550 600
ALC-470-18 1: Sean ES+
_ 267 277 219
] M 280 9.02¢8
1 [i oy
# l‘ \\
o | "
1 | g ‘
0 r—r—rrrr—rrrrr T T T T e T T T T T T e e e 1ime
000 050 | 1.00 | 150 200 | 250 | 300 = 350 400 | 450 = 500 550 6.00
ALC-470-18_1_Col3_Sol_5-30% 6min
ALC-470-18 152 (2.631) 1: Scan ES+
oy 241.03 7.4507
219.10
145.06
59,
1 273.10
116.83
7 172.91
— 22004 |40 16
146.13 ]
120.87 l 216.07
Hoo196.10 274.11
| i 227.98 L 257.09 ‘
0 s _— ‘ hu-. i H-r i | T | W S TP PO o o A Il o
T i i 1 i i 1 1 T T T 1 i 1 T 1 1 WZ
100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400

1-(1-benzyl-1H-tetrazol-5-yl)-3-methylbutan-1-ol (3m)
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[~ 16000

1~ 15000

[~ 14000
13000
12000
11000
1~ 10000

[~9000

[~ 8000

[~ 7000

6000

~5000

[~4000

~3000

~2000

1000

0

~-1000

9.0
8.0
%0
€80

SP'T
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91 \w
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8v'T
64T
057 4
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€97 4
v9'7 4
997 4
2914
mo.J
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74

Nm.ﬁ;
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ALC-470-22 1_Col3_Sol1_5-30% 6min
ALC-470-22 3: Diode Array
4 034049 065079 124 142 b Range: 2.935
:W elolpgs o
0.04 A
-2'0; T T T T T T T T T T T T T T T T T T T T
-0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00
ALC-470-22 2: Scan ES-
~ 2.60 TiC
] f 2.57e8
] A
2] rl ‘L.
J0.02 [ Y 281
] 182 | N 5.12 580
12 T T T T T T i T T T T T T T Ty T T Tl
-0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 450 5.00 5.50 6.00
ALC-470-22 1: Scan ES+
~ 260 TIC
] N 4.19¢9
. [
5]
b [\
10.03 °-5§ 072 s NN 4.04 cda
16 e o St e e U U S =i L A—
000 ' 050 | 100 | 150 | 200 | 250  8.00 350 | 400 450 500 550 600
ALC-470-22 2: Scan ES-
i 2.60 245
e fo 17487
1 A
5% [ |
] /|27
1 T T T T T T T T T : = T T T T T T T T T T
-0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 450 5.00 5.50 6.00
ALC-470-22 1: Scan ES+
~ 2561 247
] I.\"‘-‘ 9.95e8
] [N
] [
] [\
] |
R B B R I e R B e L e e R B e RABRERA s s 11
-0.00 0.50 1.00 1.50 2.00 250 3.00 3.50 4.00 450 5.00 5.50 .00
IALC-470-22_1_Col3_Sol1_5-30%_6min
ALGC-470-22 150 (2.5986) 1: Scan ES+
iy 269.13 1.3408]
| 247.14
52
117.02
] 270.07
131.13
248.15
201.14
301.07
| 14525 172.97 l 18413 285.13 “
g . T T 1 i ’LL\ |ﬁ ﬁ.‘ T ek Tt 'lL et miz
100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400




1-(1-(tert-butyl)-1H-tetrazol-5-yl)-2-phenylethanol (3n)

7.27
7.26
7.25
7.24
7.22
7.22
7.21
7.18
7.18
7.16

N=N
HaC. /

N
Hsc%/ yZ
HaC
HO

5.32
531
5.29
5.29
5.28
5.28
5.26
3.84
3.83
3.53
3.51
3.50
3.49
3.48
3.46
3.45
3.44

|

[~38000

[~ 36000

[~ 34000

[~ 32000

[~ 30000

[~ 28000

[~26000

[~24000

[~22000

[~20000

18000

[~ 16000

[~ 14000

[~ 12000

[~ 10000

[~ 8000

[~ 6000

[~4000

[~2000

[~-2000

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5

155.97
— 13612
12959
=~ 12875

12711

— 66.76
—61.77
43.21
29.91

T T
200 190 180 170 160 150 140 130

120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

S39

[~ 3E+05

[~ 3E+05

[~ 3E+05

[~ 2E+05

[~ 2E+05

[~ 2E+05

[~ 2E+05

[~ 2E+05

~1E+05

[~ 1E+05

[ 1E+05

[~80000

[~60000

[~40000

[~20000

~-20000




ALC-469-1_1_Col3_Sol1_5-30%_6min
ALC-469-1 3: Diode Array
0.240.60. 074 pg1 305142 1895 o Range: 2.884
0.0 -
2 -1.0
-20 T T T T T T T T T T T T T T T T T T T
-0.00 0.50 1.00 1.50 2.00 250 3.00 3.50 4.00 450 5.00 550 6.00
ALC-469-1 2: Scan ES-
- 255 TIc
] f 7.99¢7
,]0.02 G "
' 5.24
1! 245/ 4.955.07 2
Al 049 085 109 1,581.65 2.0 \?80 309 337 386 394 438452 571
19 L"J”VA\,—\/\I \M-\,MM Vi ,_,}J AP I i ﬂmfwv <\"‘V'“\J‘""u"‘\/\{-v\
T T T T T T T T T T T T T T T i \
-0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 450 5.00 5.50 6.00
ALC-469-1 1: Scan ES+
~ 2;4 TIC
] \ 4.2669
] ‘l \
g |\
1008 o067 1,00 |
16:4“&#3_9,83/MW4L%,,,J M 3% 553 _ _
000 | 050  1.00 ' 150 | 200 = 250 | 300 = 350 | 400 = 450 500 = 550 6.00
ALC-469-1 2: Scan ES-
: 156 1.70 25255 316 245
190 i 5.91e5
1 1.48 -
] 0(?7?6 opt  mos I l1.04 I i 287 337 359 377 4. 10 424 4'|58 498 5.26 oo
o \.040 b ”I" 1.1 f 212241 % 3
X g T 2 e | [ 540 564585520
1AM/ i M‘l‘;\ll \||| I“‘n r“‘ h\‘ A N ‘l”' | \A‘I“ “'H n /\ \ L Il U H \\4,\|Hﬂ M s 8
1Y |’\ |" i ‘\J If‘ \/ |\|\>\||’w| W ‘HLJ |\ MJ f 'u‘ i\ ».| IJ| (‘ |I,’\‘UU | /'\f‘ l‘ Juw |J,iw“r"m|-”M”.|,, Hﬁ”‘,i
O- T L‘f T & T T T \ \ \ T | T | U T | T T T T T
-0.00 0.50 1.00 1.50 2.00 250 3.00 3.50 4.00 4.50 5.00 5.50 6.00
ALC-469-1 1: Scan ES+
~ 254 247
] 58 2.20e8
| I
] gL
N I
] |
0 frrr e T T T T R e R T I e P e e e e e Time
-0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00
ALC-469-1_1_Col3_Sol1_5-30%_6min
ALC-469-1 149 (2.579) 1: Scan ES+
190.93 1.34e8
100+
269.19
2
192.00 24714
270.20
116.96 145.06 o
: ; 184.00
115.25 160.12 L' 2”5"92 248.08 28513
| |
ol MA Y Jﬁu\ N S T T X } e . ; ;
T T T T T T 1 T T T T T T T T T T T T T T T T T T 1 WZ
100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400
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(1-(tert-butyl)-1H-tetrazol-5-yl)(phenyl)methanol (30)

RRNRIINZY a3 a B [ 20000
RRRRRRNRR 33 ¢ E
T v 19000
- 18000
17000
16000
15000
JI I J 14000
13000
N=—N
HsC. / 12000
/ N
Hs 11000
H;C
10000
HO
9000
8000
[~ 7000
6000
~5000
4000
~3000
2000
Il
l | 1000
. A i [,
TI l l T ~-1000
L] o =3 N
s 2 E 3
T T T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.0 4.5 4.0 3.5 3.0 25 2.0 15 1.0 0.5 0.0
1 (ppm)
2 ] 885 [N o
w o RN * < 4
a 2  88% s 8 3
q q 859 g g F
N | F1E+05
~1E+05
90000
N=—N
HaC /
N 80000
H3C
Hs;C
HO 70000
[~60000
~50000
[~40000
1
~30000
[~20000
10000
|
| |
] L Fo
~-10000
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 90 80 70 60 50 40 30 20 10 0

100
f1 (ppm)
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ALC-470-21_1_Col3_Sol1_5-30%_6min
ALC-470-21 3: Diode Array
1.42 et
0.31 062 0.80 (g7 TG Range: 2.811
0.0
1.0
I T T T T T T T T T T T T T T T T T T T T T T T T
0.00 050 1.00 1.50 2.00 250 3.00 3.50 4.00 4.50 5.00 550 6.00
ALC-470-21 2: Scan ES-
002 Tic|
[ 5.30e7
nfl 1 53 2 EE 5.18 85
E ‘ 023 0.71 059 123 1:'31 241 \‘2?6 3.13 4?3:53 = 422 43 4604“{‘/j ). ‘JL?‘EZ r .90 g 18
4 A A \/} , ‘\I | |
W \ALV""\/” m.w,—"“‘ww“.wn u/\m\\”fv“.um I\M waw W .ﬁ.. fu\,w W .",\ w\\ WA v "Iﬂ-\ {,
591
00 ok Tb0 ko " sho 2k " sbo sk abo " 4bo " sho 5k " 6o
ALC-470-21 1: Scan ES+
~ 263 TiC|
] i 43089
4 I’ S
4 | \
# [\
1 089 122 1.64 1.882.08 %I \x
3 G.W_ﬁw_ﬁ‘.,.mawua e RREE 348 400 444 4TI 513 577
000 | 050 | 100 150 | 200 = 250 = 300 | 350 = 400 450 ' 500 = 6550 6.0
ALC-470-21 2: Scan ES-
1004 2.66 231
1 262, | 6.95e5
] 0.29 9 40 238 | | 290
B M | “1 320 5.80 6.136.18
"1 i ‘ N 184 23"\ I‘ | e 3,65 3}\32 420430 4;‘25995‘1253;r N .‘(623
il JJK Il W "v““\w/\ 'v' W'J""-r W 'N\/f'f”\/ \W \" N % ”"V‘"'“’J‘u“\' W“""'f A R LA Thi V\M"”m‘” (M MW W Al
T | T T T T T | T T T T T T T T T
2000 050 1.00 150 2.00 250 3.00 3.50 4.00 4.50 5.00 550 6.00
ALC-470-21 1: Scan ES+
_ 263 233
] Je = 15308
1 | "\
2 \
il [\ 284
] I X
) M UMMM |11
0.00 050 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50
ALC-470-21_1_Col3_Sol1_5-30%_ 6min
ALC-470-21 152 (2.631) 1: Scan ES+
177.01 1.11e8
100+
] 255.08
| 131.01
69__
159.11
] 233.21
178.01 256.15
1028 132.08
1 : 163.08 199.00 267.08
190.99| 200.14
J_ [ =18 20 271.14
0 JL LI r né LL \I IL; ‘|r¢ l mz
100 | 120 140 160 180 200 220 =240 | 260 | 280 | 800 | 820 340 360 380 400
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(1-benzyl-1H-tetrazol-5-yl)(2,6-dichlorophenyl)methanol (3p)

fMOMNNSDOQOTMNRONN M oo o
AN ANINNNT TS @R 5@ aa
NNNNNRNNNNRNRRS N 66 P o e
PERERERERENENENERERERENNNY ) $ $
30000
25000
20000
SN
N. = N
Cl
HO - 15000
Cl
- 10000
|
|
5000
|
I J“ I
Jl ! Lo
g% % 1 g
R 3 2 E
T T T T T T T T T T T T T T T T T T T
10.0 9.5 9.0 85 8.0 7.5 7.0 65 6.0 55 5.0 45 4.0 35 3.0 25 2.0 15 1.0 05 0.0
f1 (ppm)
- nn@momr o
3 2R8RT8XR o i
<+ WS s ~N ~
Y BRN8ARER W =
£ eufupuisgagagay 3 b} 28000
s\
26000
/N: N 24000
N 22000
cl
20000
HO
- 18000
Cl
- 16000
- 14000
- 12000
- 10000
8000
6000
4000
‘ u 2000
p " " Fo
--2000
T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 90 80 70 60 50 40 30 20 10 0

100
1 (ppm)
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[ALC-470-9_1_Col3_SoH_5-30%_6min

ALC-470-9 3: Diode Array
B 3.96 Range: 6.68
3 Il
259 i
3 E 043 076 111 142 158 I
e S |
i T T T T T T T T T T T T T T T T T T T 1 T T T T
-0.00 0.50 1.00 1.50 2.00 250 2,00 350 4.00 4.50 5.00 5.50 6.00
ALC-470-9 2: Scan ES-
~ 392 TiC|
] ] 2.42¢8
] "f I
o I\
> [\ 408 -
1420‘02 057 o0s5 M 158 200 238 2.93 36l ) a3 S04 L 5AT
000 050 | 100 = 150 | 200 250 | 3.00 350 | 400 450 500 @ 550 600
ALC-470-9 1: Scan ES+
_ 3.903.95 TIC|
] M 2579
] S
£ | \
1 : 195, 235 261 360 | 419
H00s 053 1.031.22 147 4 75 18519209 i
1ol R085 SN e R L LEBB A \4\/4-37 478 595 72 590609
29 o, B s
000 | 050 | 100 | 150 = 200 = 250 = 3.00 | 350 400 450 | 500 | 550 6.00
ALC-470-9 2: Scan ES-
. 3.91 333
1 l’w, 3.3367
4 /\
1 |\ 406
1 |\
0 T T T T T T T T T T T T 3 T T T T T T T T
-0.00 0.50 1.00 1.50 2.00 250 3.00 3.50 4.00 4.50 5.00 550 6.00
ALC-470-9 1: Scan ES+
_ 3.95 335,
] 3'92:#'. 5.45e8
] [\
L] Y ‘| |
] | \\ \2.26
o - T T T T R T e ey 1ime
-0.00 0.50 1.00 1.50 2.00 2.50 32.00 4.00 4.50 5.00 5.50 6.0
IALC-470-9_1_Col3_Sol1_5-30%_6min
ALC-470-9 225 (3.899) 1: Scan ES+
3 335.10 5.42¢7
100
1 337.11
356.95
357.15
aﬁ,
1 35017
225.97
237.93
360.11
288.85 339.95 | 37815 304,07
‘ 0l
T |+|l L T 2 T |L Ti;‘ 1 IJ f fl' m/z
100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400




(1-cyclohexyl-1H-tetrazol-5-yl)(2,3-dichlorophenyl)methanol (3q)

CoT T oo @M cw N NNHONEEONO AN OT L ONNN D ©MN I ON N T
LeoonhnT Mmn oS N MOAAaNddNds IFeeBRRNRNRE amoadSdaS
%\w V qmﬂrvqume Hﬂﬁﬂﬁﬂ.ﬁﬂﬁﬁ\ﬂﬂﬁﬂﬁﬂﬂﬁ L 19000

18000
17000
16000
15000
/ / / f f ] / - 14000
13000
/N:l\{ 12000
NN 11000
10000
HO 9000
-8000
Cl
-7000
Cl
6000
5000
4000
3000
! 2000
| 1000
i
Fo
ITe = T t--1000
888 8 8 3
233 E S 2
T T T T T T T T T T T T T T T T T T T T T T
105 100 95 9.0 85 8.0 75 7.0 65 6.0 55 5.0 45 4.0 35 3.0 25 2.0 15 1.0 05 0.0
f1 (ppm)
o o mnaon
& ] L3 © 0o a0
o B M SONS - ° NN AR
8 & HEny T 8 LR IR I-24000
22000
20000
- 18000
/N: N
N - 16000
- 14000
HO
- 12000
Cl
Cl
- 10000
8000
6000
4000
2000
|
| ‘ L
1 | . . - L,
L " Aonpidug Wy
2000
T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 80 70 60 50 40 30 20 10 0
1 (ppm)
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181.23

116.83 13491 4g4 g 166.99

120

140 160 180

200

220

320 340

ALC-489-5-1_Col3_Soll_5-30% 6min
ALC-489-5-3 3: Diode Array
3.30 Range: 5.065
f
I\
W‘ «
‘\M\,—/
0.50 1.00 150 | 200 = 250 = 300 | 350 400 | 450 = 500 550 .00
2: Scan ES-
335 TIC|
‘|\‘/3—39 2.65e8,
M\
[\ 359
F
| ¥
087097 120 224 2%a0s. ) SE 508 516553 588
050 100 = 150 = 200 = 250 300 = 350 400 450 = 500 550 6.00
1: Scan ES+
B 336 TIC|
j [| 242 1.39¢9
] M
21 [\ 352
1 142 185 394 | 371
A 1.66.1.73 227230 -2 413
SQ,N&@W&M%AWAMMM&M%&)« AN AT SATSA0 see 602
2000 050 | 100 | 150 | 200 | 250 = 300 | 350 = 400 = 450 500 = 550 600
ALC-489-5-3 2: Scan ES-
i 337 325
F I 1.71e7|
] I\
= [ %.51
] [V
0: 0.68 / . S0 5.04 551 598
000 050 100 150 200 = 250 = 300 = 350 = 400 = 450 500 550 600
ALC-489-5-3 1: Scan ES+
i} 336 327
1 "ﬂ| 1.2608
1 fl
] ‘.‘J \\ 3%
] JI
0 T T T T T T T T RRREAR RARBERESAN; T = T T T T T Time
0.00 050 1.00 150 200 250 300 350 400 450 500 550 .00
ALC-489-5-1_Col3_Sol_5-30%_6min
ALC-489-5-3 194 (3.363) 1: Scan ES+
349.08 3.87e7|
100
351.10
5\0_
327.03
| 327.16
Bl 3290.11
86.26




(5-bromo-2-methoxyphenyl)(1-phenethyl-1H-tetrazol-5-yl)methanol (3r)

LLTOONNNDAAREE M KD ny @® 00 ©nwo VLT Nm©NN
LLITINNNAIAIAZY 8 RR B3 8813 B8R 21NNN858
NRNRNRNNRNNNRRRNRN K 89 R < F T B Ao e e I 80000
75000
70000
65000
[ 60000
- 55000
50000
45000
N=—=N
/ \ [~40000
N. = N
35000
Br
HO ‘ 30000
25000
P
CHj, 20000
- 15000
- 10000
I ! 5000
I 1
| &l L
. A Fo
™oror T iy T T
53 R 93 8 -] 23 H t--5000
2] ] 2 2 ~ 3 a ~
T T T T T T T T T T T T T T T T T T T
105 100 9.5 2.0 8.5 8.0 7.5 7.0 6.5 6.0 55 4.5 4.0 35 3.0 25 2.0 15 1.0 0.0
f1 (ppm)
o = D D @ T Mo -
K& 23 8328 08 ®x v o N
w Y 6w N PR e < s — 20000
B8 a0 {¥ZR oo A 8 @ e
oa 99 9998 =3 8 B ¢ 8
v PN =\ . [ 10000
- 18000
- 17000
- 16000
- 15000
N=—N
/ \ - 14000
/ N
- 13000
Br - 12000
HO
‘ - 11000
o - 10000
\ |
CH3 9000
8000
7000
6000
5000
4000
3000
2000
L 1000
U - g
--1000
--2000
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 90 80 70 60 50 40 30 20 10 0

100
1 (ppm)
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220

240 260 280 300 320 340 360 380 400

420 440

460

ALC-488-12-1_Col3_Sol1_5-30%_6min
ALC-488-12-5 3: Diode Array
3.{!\19 Range: 2.82e+1
1
2.0e+1 ‘l‘tl
"2 1 0ed |
1
BE- = sl s S AN ‘ ‘ o
-0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 450 5.00 550 6.00
ALC-488-12-5 2: Scan ES-
_ 3.533.56 TIC
1 M 22568
e I\
2] |\ 372
] 137 "‘ \
12- 014\ T T eg? T ; T T 21? T T T /‘I \Wx_v‘\r 4|31 T T 516\ T T T
-0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00
ALC-488-12-5 1: Scan ES+
_ TIC
] H'I‘ 57 1.06e9
3 )
W _3.66
oy [ e
] 1.21 2022.23 246 [ ™ _ses
1015 039 067 103 78 2022230 277 329 Nefroe™ 479 4.88 557 5946.14
[ e o i B - e ~ oy A 2
000 | 050 | 1.00 | 150 | 200 | 250 300 350 400 ' 450 = 500 550 | 6.00
ALC-488-12-5 2: Scan ES-
g 3.56 387
100: L3 9.0085,
1 349 (
Py 0. 55 0.68 |
:902 122129 1671582“\) 2622.08 2.090.95 ?h' ‘l,wl'\m,A’,qr 00445455 485506 539 587 582 gg 615
O:L\) \‘I\/\ \VI "\J W..A“,J ﬂ,.- \I\I’WNW\\JL\‘\, !lh WJH ."\/\f “"lp"‘"\‘ d \,,‘,‘ I \v'\l\/' I Hm ,\‘M/\“’ i\, UW /M “M"“’\‘aﬁ\,\ﬂ“\w""‘/'u\,/»f“u'?
T T T T T T T T T
-0.00 0.50 1.00 150 2.00 250 3.00 350 4.00 4.50 5.00 550 6.00
ALC-488-12-5 1: Scan ES+
_ 3.55 389
] fl 1.18e8
] { \ 366
~o] I
Ll [ W a7
1 |\, 388
] / Ve
0 ‘ T AMERARESsS ARBRREAR e g ‘ ‘ = Time
-0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00
ALC-488-12-1_Col2_Sol1_5-30%_6min
ALC-488-12-5 203 (3.520) 1: Scan ES+
411,02 1.98¢7
1004
412.97
1 389.03
-69,
450.27
418.92 44813
214.12 228,05 491.23

480

m/z
500
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(2-bromophenyl)(1-cyclohexyl-1H-tetrazol-5-yl)methanol (3s)

7.26
7.24
7.23
6.49
6.48
491
4.89

%739
<
<
4
§4
4
4
4
4
4
4
4
1.
l
1.
1
1
1.
1
1.
1
A
L
X

[~ 11000

[~ 10000

~9000

[~ 8000

7000

[~ 6000

HO 1~ 5000

Br
4000

1~ 3000

2000

1~ 1000

—

1,00~
098%
10T
1.04-=
101
1.01-T
105

r--1000

=)
@
o
°
©
@
©
o
<
@
@
o
~
o
~
)
o
o

5.5
f1 (ppm)

[~ 22000

154.44
—137.54
—133.09
— 130,50
X, 12883
128.15
—12232
— 66.02
— 5852
32.68
32.65
_-25.28
2478

[~21000

<

20000
19000
- 18000
17000
- 16000
\ - 15000
NN 14000
13000
HO 12000
11000
Br - 10000
9000
8000
7000
6000
- 5000
4000
3000

| [~ 2000
J [ 1000
” L " "

~-1000

[~-2000

T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 . 1(00 ) 90 80 70 60 50 40 30 20 10 0
1 (ppm
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IALC-489-13-3_Col3_Sol1_5-30% 6min
ALC-489-13-3 3: Diode Array
R 3.?]0 Range: 1.618e+1
| |
1.0e+1 l\ ‘1‘
B E 147 ."
i . .. WS |
000 050 100 150 | 200 250 | 3.00 = 350 = 400 450 500 = 550  6.00
ALC-489-13-3 2: Scan ES-
- 3-h253 = TIC|
I 3.0de8
ag |\ 339
] [ % 3.49 541
M:O'OE 165 207 284 | 395 433 a9 P 525 3V 5 %_
2000 ' 050 | 1.00 5o 200 | 250 | a0 | 550 | 400 | 450 | 500 5‘50 00
ALC-489-13-3 1: Scan ES+
- 33155 TiC
] 32 A 1.79e9
1 [k 349
2J0.01, s | "‘5\1 ’3.63
KA 5 020.81 1 661 78 1 | \M
T T mzm 3.0% e A2 440449 48WQ1S4B 533 6818
281
e T T T TR TR T TR o T T
ALG-489-13-3 2: Scan ES-
327 335
| 15087
I
\ 'l
& , , 3 39
0 0.28 71,15 1.38 1.58 1.93 2.94 ;‘I 'l’\'\d\/‘ 4.83 6.24
2000 | 050 | 100 150 | 200 = 250 = 3.00 = 350 = 400 = 450 = 500 = 550 600
ALC-489-13-3 1: Scan ES+
326 337
- 22668
N
; [\ 342
B | .{ i
|
0 r T T T T T T T T |4J T \M‘\Tﬁ_ T TTrrrT T T T T r Time
000 | 050 100 | 150 | 200 | 250 | 3.00 350 400 450 500 550
ALC-480-13-3 Col3_Sol1_5-30% 6min
ALC-489-13-3 188 (3.250) 1: Scan ES+
o0 359.04 4.01e7|
361.06
e 358.91
1 337.05
BE_
362.00
m
100 | 120 | 140 160 180 200 . 220 o240 260 280 300 320 | 340 360 | 380 400
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(2-chloro-3,4-dimethoxyphenyl)(1-cyclohexyl-1H-tetrazol-5-yl)methanol (3t)

con on ~w Mo oo on M HNENOT-NO O®NM
AN R % el AN R o ARRReBBNR ANNNN
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CHy - 10000
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T T T T T T T T T T T T T T T T T T T T
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1 (ppm)
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ALC-489-4-1_Col3_Sol1_5-30%_6min

ALC-489-4-3 3: Diode Array
, 3.“21 Range: 4.961e+1
4.00+13 N
3 A
B2 5 0est] I‘ \
E |
0.0 R R R ! .L‘ T : , ,
-0.00 0.50 1.00 150 2.00 2.50 3.00 3.50 4.00 450 5.00 550 6.00
ALC-489-4-3 2: Scan ES-
_ 3.29 TIC
] fl },3 32 1.60e8
E c ‘«
Jo.02 I ¥ 1eas89 . 450
1 610. 1.20 146 \f 3833 4.99.5.08 586
ol onom 1 g axai Pee ) M 23R st sy sn s ottan
-0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 450 5.00 5.50 6.00
ALC-489-4-3 1: Scan ES+
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] | 336 1.22e9
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i %0055 198447 6451;\?3 o gﬂgrg’z 3 258 SEJ‘ \ 382 460
3 200. Wy 3.85 4.23 443 528 5.88
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T T T T ¥ T T T T T T T T T T T T T T T T T
-0.00 0.50 1.00 150 2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50 6.00
ALC-489-4-3 2: Scan ES-
. 3.27 351
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o] |
E 202 2.29 2.80 ‘lv"‘}‘dz 3.843.95 574
Jo28031 088 405 141 187 243247 W 426 457 492 53 5.88 510 6.17
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ALC-489-4-3 1: Scan ES+
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] 3 2.93e8
1 [ 342
54 I\ '1‘ ,/
1 K
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IALC-489-4-1_Col3_Sol1_5-30%_6min
ALC-489-4-3 188 (3.250) 1: Scan ES+
o 37517 3.63e7|
353.05
D-E_
1 377.12
355.13
335.22
1 1 ll356.20
! 378.00394 o5
m/z
100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400
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(1-cyclohexyl-1H-tetrazol-5-yl)(6-nitrobenzo|d][1,3]dioxol-5-yl)methanol (3u)

a e an o aon nw 4 AR ENMONY OnToQQm I 5000
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8500
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|
. 3000
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| 1 500
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105 100 95 9.0 85 8.0 7.5 7.0 6.5 5.5 5. 45 40 35 3.0
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" 2000
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F-2000
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ALC-489-3-1_Col3_Sol1_5-30%_6min
ALC-489-3-3 3: Diode Array
3.;‘2 Range: 3.476
-3 1
E 149 i
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ALC-489-3-3 2: Scan ES-
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3 377 346
100; f 3.96e6
1 |
52 [h
s |
| 3.95
1 I
1012031 9% 0g7 11112 1e3  a07 233pse 297 325 3s0) Ny HPaso 4% 521 spase1 %615
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ALC-489-3-3 1: Scan ES+
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ALC-489-3-1_Col3_Sol1_5-30%_6min
ALC-489-3-5 216 (3.746) 1: Scan ES+
g 370.19 4.3607
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BE_
| 348.27
371.20
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3 a m'z
100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400
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(1-cyclohexyl-1H-tetrazol-5-yl)(2,5-dimethoxyphenyl)methanol (3v)
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N\ 21000

[~ 20000
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I~ 13000

15488
—154.01
—150.50
127.41
_-11488
—113.36
11216
—63.38
5826
56.08
55.83
3275
32.69
_-2540
2485

<
<

12000
11000
[~ 10000

~9000

ZN 8000

o 7000
F 6000
CH 5000
4000
3000
2000

1~ 1000

-1000

T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100
f1 (ppm)

S55



/ALC-489-11-1_Col3_Sol1_5-30%_6min
ALC-489-11-3

3: Diode Array

2“?9 Range: 1.008e+1
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ALC-489-11-3 2: Scan ES-
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_ 284288 TIC
] r‘“‘{z 1.53e9
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T T T T T ] T T T T T T T T T T T T it T
-0.00 0.50 1.00 1.50 2.00 2.50 3.00 3.50 4.00 450 5.00 550 6.00
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ALC-489-11-3 1: Scan ES+
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IALC-489-11-1_CoI3_Sol1_5-30%_6min
ALC-489-11-3 163 (2.825) 1: Scan ES+
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100+
B41.21
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D\E,
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1491810407 | 181.04
1
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100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400
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1-(1-benzyl-1H-tetrazol-5-yl)cyclohexanol (3w)

19000

[ 1.72
- 1.68
- 1.65
- 1.64
- 1.62
- 1.61
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/- 1.56

1.54
— 130
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IALC-471-1__Col3 Sol1_5-30% 6min
ALC-471-1-2 3: Diode Array
063 ggo 140 0 Range: 2.38
0.0
1.0
000 050 | 100 = 150 250 | 300 | 350 | 400 = 450 500 550 = 6.00
ALC-471-1-2 2: Scan ES-
~ 290 TIC
] i 1.45e8
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e I
7948 175 2,01 I 5.62
22i( 043075 128 170 2Nop2 250280 | N\ 330 34754 5eet® 4 531 594516
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ALC-471-1-2 1: Scan ES+
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24 —_— e B -
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] | 1.19e7
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o] 122 |\ 365 554
000 050 | 100 = 150 250 = 300 = 350 400 = 450 500 550 6.0
ALC-471-1-2 1: Scan ES+
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0 T T T T \j T T T T T T T T T 1 Time
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ALC-471-1__Col3_Sol1_5-30%_6min
ALC-471-1-2 165 (2.857)
100+

°/|’a

1 116.96

117.14

185.20

185.95

A

1: Scan ES+
25017 6.06e7
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281.10
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282.04
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100 120 140 160 180 200

240 260 280 300 320 340 360 380 400




1-benzyl-4-(1-benzyl-1H-tetrazol-5-yl)piperidin-4-ol (3x)

NNC RO RONTTTMNN O o N o wmw oo mo wo
S dRRRRRRARRRRRRE & 0% 8 8¢ ¥ d3 KRR
MR RNNRN NN NN RN RN & RS DN JNIA e g g L 32000
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30000
- 28000
26000
f J jj‘// j 24000
22000
N—N 20000
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16000
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10000
8000
6000
4000
2000
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T T T T T T T T T T T T T T T T T T T T T
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b 299899559y g 3 32 8
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I - 10000
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f1 (ppm)

S59



ALC-471-6__Col3_Sol1_5-30% 6min

ALC-471-6-2 3: Diode Array
1.45 Range: 1.849
i 042 074 9% 104 A 170
5'08'12//'\/\/\/(/(/\//\‘”\) L7720 506
L= 0.04 -
-5.08-1
000 | 050 ' 100 = 150 | 200 | 250 = 800 | 350 400 ' 450 = 500 = 550 ' 600
ALC-471-8-2 2: Scan ES-
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ALC-471-6-2 1: Scan ES+
. 195204208 258 .. 3.503.53 TIc
1] Bs\_,\jw "‘W»\A"‘\/.M-Q‘ 2 L 1.9789
o Nj v "v\/‘J ‘v'fv(’ 7\ ST 430 458
= 0.08 1.451.21 Ny, 480
051063 /\'W;u\_ﬂ\ | SV 54 44 577
Tl M AN g
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ALC-471-8-2 2: Scan ES-
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1001 1.24e6
‘( 363
] WI l's
()26 102”3195175 210 | 9 388 438
049 1.86 210214248, .. 283 3.1 427 483 401 6.06
otnady \J rkﬂ)‘\' A H(J\ J(MI A )‘ . ,u(w‘f\/\ \;;\%ku’w m. ‘ W\ﬂ«ﬁ W s ; fw\ 5;23 51:1%3 v 6.13
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ALC-471-6-2 1: Scan ES+
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| \3.59
d [V
e |
]
/
I\
0 T T T T T T T T T T T T T T T T 1 Time
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IALC-471-6__Col3_Sol1_5-30% 6min
ALC-471-6-2 201 (3.482) 1: Scan ES+
00 35022 5.2767,
< 18217
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‘ 352.24 175 o4
vt b ot ‘[ e allsena by iz
260 280 300 320 340 260 280 400
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5,11-dihydrobenzo|f]tetrazolo[5,1-c][1,4]oxazepine (4)

VOO OVTHNOON DO IM n o [~ 28000
TSI TESAdNNAN e <
NNNNNRNNNNNRRRN RS A ow
26000
24000
22000
20000
18000
- 16000
14000
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N l 12000
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- 10000
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-8000
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4000
2000
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T T T T T T T T T T T T T T T T T T T T
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ALC-464-3_1_Col3_Sol1_5-30%_6.25min
ALC-465-22 3: Diode Array
0.690.90 Range: 4.489

0.32037057\1 ’\ 13 40\”1’ 22096
oo k) ( 2
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000 050 1.00 1.50 2.00 250 3.00 250 4.00 450 5.00 5.50 6.00
ALC-465-22 2: Scan ES-
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ALC-465-22 1: Scan ES+
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] 13267
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ALC-465-22 1: Scan ES+
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ALC-464-3_1_Col3_Sol_5-30%_6.25min
ALC-465-22 128 (2.216) 1: Scan ES+
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