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1. Preparation of N-(tert-butoxycarbonyl)-N’-substituted thioureas*

Thiourea (1.0 eq., 6.58 mmol, 501 mg) was dissolved in dry tetrahydrofuran (70 mL) under
argon at 0 °C, to which 4.5 equivalents of sodium hydride (60% suspension in mineral oil,
4.5 eq., 29.61 mmol, 788 mg) was added. The reaction was stirred at RT for 45 min to
complete formation of the anion and re-cooled to 0 °C prior to the addition of di-tert-butyl
dicarbonate (2.2 eq., 14.48 mmol, 3.160 g). After stirring at RT for 8 h, the reaction was re-
cooled to 0 °C and sodium hydride (60% suspension in mineral oil, 1.7 eq., 11.19 mmol, 298
mg) was added. After 1 h trifluoroacetic anhydride (1.54 eq., 10.13 mmol, 1.431 mL) was
added and the reaction was stirred for 1 h before the appropriate amine (1.54 eq., 10.13
mmol) was added and the reaction was allowed to come to RT overnight. The reaction was
then cooled to 0 °C and dropwise H20 (20 mL) was added to quench the reaction. The
product was extracted with EtOAc (3 x 20 mL) and the combined organic phases were
washed with brine (sat. 30 mL) and H20 (30 mL), dried over anhydrous MgSO4, filtered and
concentrated under vacuum. The resulting residue was purified by silica gel chromatography
using gradient elution (hexane:EtOAc), followed by removal of solvents under vacuum to

afford the product.

N-(tert-Butoxycarbonyl)-N'-(2-hydroxyethyl) thiourea

Thiourea (600 mg, 7.88 mmol) was dissolved in dry THF (60 mL) under argon at 0 °C and
NaH (60% suspension in mineral oil, 4.5 eq., 851 mg, 35.47 mmol) was added. After 45 min
stirring at RT and re-cooling to 0 °C di-tert-butyl dicarbonate (2.2 eq., 3785 mg, 17.34 mmol)
was added and stirring continued at RT for 8 h. The mixture was cooled to 0 °C and further
NaH (60% suspension in mineral oil, 1.7 eq., 322 mg, 13.40 mmol) was added. After 1 h
trifluoroacetic anhydride (1.54 eq., 1.72 mL, 12.14 mmol) was added and the reaction was
stirred for 1 h before ethanolamine (1.54 eq., 733 uL, 12.14 mmol) was added and stirring
was continued for 14 h. Usual workup and purification by trituration in cold hexane yielded
product (855 mg, 43%) as a white powder. M.p. 100-102 °C, clean melt. 34 (400 MHz,
CDCl3): 1.48 (s, 9H, Boc CHj3), 2.82 (broad s, 1H, OH), 3.82-3.88 (m, 4H, 2 CH,), 8.36
(broad s, 1H, NH), 10.01 (broad s, 1H, NH). 8¢ (100 MHz, CDCls): 28.0 (CHs, Boc), 47.5
(CHy), 60.7 (CHy), 83.7 (q 'Bu, Boc), 151.9 (q CO, Boc), 180.3 (q). vmax (ATR)/cm™: 3217
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(NH), 2981, 2937, 2881, 1709 (C=0), 1559, 1526, 1449, 1388, 1373, 1364, 1327, 1251, 1148
(C=S), 1045, 1004. HRMS (m/z ESI"): Found: 243.0781 (M" + Na. CgH1sN,O3SNa Requires:
243.0779).

N-(tert-Butoxycarbonyl)-N'-phenyl thiourea

Thiourea (600 mg, 7.88 mmol) was dissolved in dry THF (60 mL) under argon at 0 °C and
NaH (60% suspension in mineral oil, 4.5 eq., 851 mg, 35.47 mmol) was added. After 45 min
stirring at RT and re-cooling to 0 °C di-tert-butyl dicarbonate (2.2 eq., 3785 mg, 17.34 mmol)
was added and stirring continued at RT for 8 h. The mixture was cooled to 0 °C and further
NaH (60% suspension in mineral oil, 1.7 eq., 322 mg, 13.40 mmol) was added. After 1 h
trifluoroacetic anhydride (1.54 eq., 1.72 mL, 12.14 mmol) was added and the reaction was
stirred for 1 h before aniline (1.54 eq., 1.11 mL, 12.14 mmol) was added and stirring was
continued for 14 h. Usual workup and purification by silica gel chromatography eluting with
hexane:EtOAc yielded product (1070 mg, 54%) as a white, crystalline solid. M.p. 105-107
°C, clean melt. 84 (400 MHz, CDCls): 1.56 (s, 9H, Boc CHs), 7.28 (t, 1H, J 7.7, Ar), 7.42 (t,
2H,J 7.7, Ar), 7.67 (d, 1H, J 7.7, Ar), 8.10 (broad s, 1H, NH), 11.54 (broad s, 1H, NH). 8¢
(100 MHz, CDCls): 28.0 (CH3, Boc), 84.3 (q 'Bu, Boc), 124.3 (CH Ar), 126.7 (CH Ar), 128.8
(CH Ar), 137.7 (q Ar), 151.9 (q CO, Boc), 178.3 (). vmax (ATR)/cm™: 3172 (NH), 3006
(NH), 2984, 1709 (C=0), 1591, 1528, 1477, 1451, 1391, 1366, 1321, 1252, 1196, 1143,
1075, 1048, 1016, 1004. HRMS (m/z ESI"): Found: 275.0828 (M* + Na. Ci,H1sN,0O,SNa
Requires: 275.0830).

N-(tert-Butoxycarbonyl)-N'-(2-furanylmethyl) thiourea

Thiourea (400 mg, 5.25 mmol) was dissolved in dry THF (40 mL) under argon at 0 °C and
NaH (60% suspension in mineral oil, 4.5 eq., 567 mg, 23.65 mmol) was added. After 45 min
stirring at RT and re-cooling to 0 °C di-tert-butyl dicarbonate (2.2 eq., 2523 mg, 11.56 mmol)
was added and stirring continued at RT for 8 h. The mixture was cooled to 0 °C and further
NaH (60% suspension in mineral oil, 1.7 eq., 215 mg, 8.93 mmol) was added. After 1 h
trifluoroacetic anhydride (1.54 eq., 1.15 mL, 8.09 mmol) was added and the reaction was
stirred for 1 h before furfurylamine (1.54 eq., 715 pL, 8.09 mmol) was added and stirring was

continued for 14 h. Usual workup and purification by trituration in cold hexane yielded
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product (764 mg, 58%) as a white powder. M.p. 99-100 °C, clean melt. 64 (400 MHz,
CDCl3): 1.51 (s, 9H, Boc CHj3), 4.88 (m, 2H, CH,), 6.37 (d, 2H, J 2.9, Ar), 7.43 (s, 1H, Ar),
7.94 (broad t, 1H, J 5.4, NH), 9.66 (broad s, 1H, NH). d¢ (100 MHz, CDCl3): 27.5 (CHs,
Boc), 42.0 (CH,), 83.4 (q 'Bu, Boc), 108.1 (CH Ar), 110.0 (CH Ar), 142.2 (CH Ar), 149.0 (q
CO, Boc), 151.2 (q Ar), 179.1 (q). vmax (ATR)cm™: 3279, 3251 (NH), 3174 (NH), 2983,
1711 (C=0), 1642, 1535, 1443, 1368, 1321, 1252, 1132 (C=S), 1011. HRMS (m/z ESI):
Found: 279.0793 (M" + Na. C13H16N,03SNa Requires: 279.0779).

N-(tert-Butoxycarbonyl)-N*-propyl thiourea

Thiourea (600 mg, 7.88 mmol) was dissolved in dry THF (60 mL) under argon at 0 °C and
NaH (60% suspension in mineral oil, 4.5 eq., 851 mg, 35.47 mmol) was added. After 45 min
stirring at RT and re-cooling to 0 °C di-tert-butyl dicarbonate (2.2 eq., 3785 mg, 17.34 mmol)
was added and stirring continued at RT for 8 h. The mixture was cooled to 0 °C and further
NaH (60% suspension in mineral oil, 1.7 eq., 322 mg, 13.40 mmol) was added. After 1 h
trifluoroacetic anhydride (1.54 eq., 1.72 mL, 12.14 mmol) was added and the reaction was
stirred for 1 h before n-propylamine (1.54 eq., 1.00 mL, 12.14 mmol) was added and stirring
was continued for 14 h. Usual workup and purification by silica gel chromatography eluting
with hexane:EtOAc yielded product (1218 mg, 71%) as a white, crystalline solid. M.p. 58-60
°C, clean melt. &y (400 MHz, CDCls): 1.01 (t, 3H, J 7.3, CHs), 1.52 (s, 9H, Boc CH3), 1.71
(app. q, 2H, J 7.3, CH,), 3.63 (m, 2H, CHy), 7.97 (broad s, 1H, NH), 9.74 (broad s, 1H, NH).
8¢ (100 MHz, CDCls3): 11.3 (CHa3), 21.5 (CH,), 27.8 (CHs, Boc), 47.1 (CH,), 83.4 (q 'Bu,
Boc), 151.8 (q CO, Boc), 179.4 (G2). vmax (ATR)/cm™: 3245 (NH), 3175 (NH), 2961, 2934,
2875, 1720 (C=0), 1523, 1243, 1206, 1142 (C=S), 1073, 1008. HRMS (m/z ESI"): Found:
219.1167 (M* + H. CoH1oN,0,S Requires: 219.1167).

N-(tert-Butoxycarbonyl)-N'-(2-acetoxyethyl) thiourea

Over a solution of N-(tert-Butoxycarbonyl)-N'-(2-hydroxyethyl) thiourea (600 mg, 2.73
mmol) in CH,Cl, (6 mL) at 0 °C were added pyridine (3.0 eq., 658 uL, 8.18 mmol), acetic
anhydride (1.5 eq., 386 pL, 4.09 mmol) and 4-(dimethylamino)pyridine (0.05 eq., 17 mg,
0.14 mmol). The mixture was stirred at RT for 3 h, after which NaHCO3 (saturated, 15 mL)

was added to quench the reaction. The mixture was stirred for 30 min and then extracted with
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Et,O (3 x 20 mL). The combined organic layers were washed with 0.5 M HCI (15 mL), brine
(15 mL) and water (15 mL). The organic extract was dried over MgSO,, filtered and
concentrated under vacuum to yield product (650 mg, 91%) as a white, crystalline solid. M.p.
95-97 °C, clean melt. 64 (400 MHz, CDCl3): 1.48 (s, 9H, Boc CH3), 2.08 (s, 3H, CH3), 3.93
(9, 2H, J 5.1, CHy), 4.27 (t, 2H, J 5.1, CH,), 8.39 (broad s, 1H, NH), 9.93 (broad s, 1H, NH).
8¢ (100 MHz, CDCl3): 20.4 (CHa3), 27.5 (CHs, Boc), 43.9 (CH,), 61.6 (CH,), 83.5 (q 'Bu,
Boc), 151.3 (q CO, Boc), 170.4 (q CO, Ac), 179.8 (q). vmax (ATR)/cm™: 3259 (NH), 3179
(NH), 2988, 2957, 1738, 1718 (C=0), 1558, 1526, 1391, 1365, 1329, 1240, 1195, 1133,
1050, 1039. HRMS (m/z ESIY): Found: 285.0876 (M" + Na. CioH1sN,OsSNa Requires:
285.0885).

2. Preparation of S-methyl-N-substituted dithiocarbamates

To a solution of carbon disulphide (1.1 eq., 3.72 mmol, 225 pL) and triethylamine (1.1 eq.,
3.72 mmol, 519 pL) in CH,Cl, (4 mL) at 0 °C was added starting amine (1.0 eq., 3.38 mmol).
After 15 min methyl iodide (1.1 eq., 3.72 mmol, 232 pL) was added dropwise. The reaction
was warmed to RT and stirred for 2 h. It was then diluted with EtOAc (30 mL) and added to a
1 M solution of H,SO,4 (30 mL). The aqueous layer was extracted with EtOAc (2 x 30 mL)
and the combined organic layers were washed with water (2 x 20 mL) and dried over MgSO,.
Filtration and removal of solvents yielded a residue which was purified either by
recrystallisation from hexane or silica gel column chromatography, eluting with

hexane:EtOAc, as appropriate.

S-Methyl-N-(2-hydroxyethyl) dithiocarbamate

Ehanolamine (1.0 eq., 198 puL, 3.27 mmol) was added to a solution of carbon disulphide (1.1
eq., 217 uL, 3.60 mmol) and triethylamine (1.1 eq., 502 pL, 3.60 mmol) in CH,Cl, (3 mL) at
0 °C. After 15 min methyl iodide (1.1 eq., 224 uL, 3.60 mmol) was added dropwise and the
reaction was stirred at RT for 2 h. Usual workup, followed by silica gel chromatography,
eluting with hexane:EtOAc yielded product (339 mg, 68%) as a colourless oil. The product,
54a, was obtained as a mixture of isomers (7:2). 6y (400 MHz, CDClIs): Major isomer; 2.59
(s, 3H, CHj3), 3.77-3.91 (m, 4H, 2 CH,), 8.18 (broad s, 1H, NH). o4 (400 MHz, CDCls):
Minor isomer; 2.64 (s, 3H, CHg3), 3.54-3.61 (m, 2H, CHy), 3.77-3.91 (m, 2H, CH,), 8.73
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(broad s, 1H, NH). 3¢ (100 MHz, CDCls): Major isomer; 17.8 (CHs), 48.8 (CH,), 59.9 (CH,),
199.5 (q). 8¢ (100 MHz, CDCls): Minor isomer; 18.5 (CH3), 21.0 (CHsg), 48.0 (CH,), 59.4
(CH2), 201.8 (q). vmax (ATR)/cm™: 3227 (NH), 3009 (NH), 2919, 2880, 1504, 1423, 1382,
1326, 1305, 1266, 1213, 1108 (C=S), 1051, 1003, 870, 789. HRMS (m/z ESI"): Found:
150.0052 (M - H. C4HsNOS, Requires: 150.0047).

S-Methyl-N-phenyl dithiocarbamate

Aniline (1.0 eq., 587 pL, 6.44 mmol) was added to a solution of carbon disulphide (1.1 eq.,
428 uL, 7.09 mmol) and triethylamine (1.1 eq., 988 pL, 7.09 mmol) in CH,Cl, (6 mL) at O
°C. After 15 min methyl iodide (1.1 eq., 441 pL, 7.09 mmol) was added dropwise and the
reaction was stirred at RT for 2 h. Usual workup, followed by trituration in cold hexane
yielded product (803 mg, 68%) as a white, crystalline solid. M.p. 90-92 °C, clean melt, lit.
92-93 °C.? 84 (400 MHz, CDCls): 2.68 (s, 3H, CHs), 7.35 (t, 1H, J 7.0), 7.42-7.49 (m, 4H,
Ar), 9.03 (broad s, 1H, NH).

S-Methyl-N-(2-furanylmethyl) dithiocarbamate

Furfurylamine (1.0 eq., 546 uL, 6.18 mmol) was added to a solution of carbon disulphide (1.1
eq., 410 pL, 6.80 mmol) and triethylamine (1.1 eq., 948 pL, 6.80 mmol) in CH,Cl, (6 mL) at
0 °C. After 15 min methyl iodide (1.1 eq., 423 puL, 6.80 mmol) was added dropwise and the
reaction was stirred at RT for 2 h. Usual workup, followed by silica gel chromatography,
eluting with hexane:EtOAc, yielded product (926 mg, 80%) as an off-white solid. M.p. 47-48
°C, clean melt. 4 (400 MHz, CDClg): 2.61 (s, 3H, CH3), 4.89 (d, 2H, J 4.9, CH,), 6.32-6.35
(m, 2H, Ar), 7.37 (s, 1H, Ar), 7.45 (broad s, 1H, NH). 6¢ (100 MHz, CDCl3): 18.3 (CHz),
43.8 (CHy), 109.0 (CH Ar), 110.7 (CH Ar), 142.7 (CH Ar), 149.3 (q Ar), 199.2 (q). Vmax
(ATR)/cm™: 3221 (NH), 2996, 2919, 1641, 1591, 1493, 1422, 1367, 1321, 1304, 1269, 1190,
1146 (C=S), 1086, 1063, 1010, 927, 883, 864, 843, 816, 738, 694. HRMS (m/z ESI"): Found:
186.0041 (M - H. C;HgNOS; Requires: 186.0047).

S-Methyl-N-propyl dithiocarbamate
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n-Propylamine (1.0 eq., 278 uL, 3.38 mmol) was added to a solution of carbon disulphide
(1.1 eq., 225 pL, 3.72 mmol) and triethylamine (1.1 eq., 519 pL, 3.72 mmol) in CH,Cl, (4
mL) at 0 °C. After 15 min methyl iodide (1.1 eq., 232 pL, 3.72 mmol) was added dropwise
and the reaction was stirred at RT for 2 h. Usual workup, followed by silica gel
chromatography, eluting with hexane:EtOAc, yielded product (450 mg, 89%) as a colourless
oil. The product was obtained as a mixture of isomers. 6y (400 MHz, CDCl3): Major isomer;
0.91-0.97 (m, 3H, CHg), 1.61-1.72 (m, 2H, CHy), 2.59 (s, 3H, CH3), 3.63-3.68 (m, 2H, CH)),
7.31 (broad s, 1H, NH). oy (400 MHz, CDCl3): Minor isomer; 0.95-1.01 (m, 3H, CH3), 1.61-
1.72 (m, 2H, CHy), 2.63 (s, 3H, CHg), 3.37 (t, 2H, J 7.1, CH,), 8.21 (broad s, 1H, NH). 8¢
(100 MHz, CDCIs): Major isomer; 11.4 (CHs), 18.1 (CHg), 21.7 (CH,), 49.0 (CH,), 198.7
(9). oc (100 MHz, CDCIs): Minor isomer; 11.3 (CHz), 18.8 (CH3), 22.0 (CH,), 48.2 (CHy),
201.5 (q). vmax (ATR)/cm™: 3222 (NH), 2962, 2931, 2874, 1502, 1459, 1425, 1389, 1345,
1305, 1291, 1249, 1153 (C=S), 1062, 1002, 936, 883, 856, 771, 749, 727. HRMS (m/z ESI'):
Found: 148.0259 (M" - H. CsH1oNS; Requires: 148.0255).

S-Methyl-N-(2-acetoxyethyl) dithiocarbamate 2

Methyl (2-hydroxyethyl)carbamodithioate (1.0 eg., 1300 mg, 8.60 mmol), triethylamine (3.0
eq., 3.59 mL, 25.79 mmol) and acetic anhydride (1.1 eq., 892 uL, 9.46 mmol) were added to
CHCl; (21 mL) under stirring at 0 °C. The reaction was warmed to RT and stirred for 2 h. At
this point TLC showed no starting material and the reaction was diluted with CH,ClI, (30
mL). The organic layer was separated, washed with brine (30 mL) and water (2 x 30 mL),
dried over MgSQ, and filtered. Removal of solvents under reduced pressure yielded a residue
which was purified using silica-gel chromatography (hexane:EtOAc), affording product
(1609 mg, 97%) obtained as a colourless oil, in a mixture of isomers (85:15). &4 (400 MHz,
CDCl3): Major isomer; 2.06 (s, 3H, CH3), 2.59 (s, 3H, CH3), 3.95-4.00 (m, 2H, CH,), 4.27-
4.33 (m, 2H, CHy), 7.73 (broad s, 1H, NH). 64 (400 MHz, CDCIs): Minor isomer; 2.06 (s,
3H, CHj), 2.60 (s, 3H, CH3), 3.95-4.00 (m, 2H, CH,), 4.27-4.33 (m, 2H, CH,), 8.12 (broad s,
1H, NH). 6c (100 MHz, CDCI3): Major isomer; 18.1 (CHs), 20.9 (CH3), 46.2 (CH,), 62.1
(CHy), 171.3 (g, CO), 199.8 (q). 6c (100 MHz, CDCl3): Minor isomer; 18.1 (CHs), 21.0
(CHs), 45.0 (CH,), 61.7 (CH,), 171.7 (g, CO), 202.3 (q). vmax (ATR)/cm™: 3292 (NH), 2919,
1720 (C=0), 1508 (C=S), 1427, 1378, 1332, 1308, 1222, 1132, 1044, 950, 881, 808, 727.
HRMS (m/z ESI"): Found: 192.0146 (M" - H. CgH1oNO,S; Requires: 192.0153).
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S-Methyl-N-(benzo[d][1,3]dioxol-5-yImethyl) dithiocarbamate

Benzo[d][1,3]dioxol-5-yImethanamine (1.0 eq., 934 mg, 6.18 mmol) was added to a solution
of carbon disulphide (1.1 eq., 410 pL, 6.80 mmol) and triethylamine (1.1 eq., 948 uL, 6.80
mmol) in CH,CI, (6 mL) at 0 °C. After 15 min methyl iodide (1.1 eq., 423 uL, 6.80 mmol)
was added dropwise and the reaction was stirred at RT for 2 h. Usual workup, followed by
silica gel chromatography, eluting with hexane:EtOAc, yielded product (761 mg, 51%) as a
yellow solid. M.p. 96 °C, clean melt. 8y (400 MHz, CDCl3): 2.55 (s, 3H, CH3), 4.73 (d, 2H, J
4.0, CH,), 5.85 (s, 2H, CH,, -OCH,0-), 6.68-6.70 (m, 3H, Ar), 7.65 (broad s, 1H, NH). d¢
(100 MHz, CDCl5): 18.1 (CHj3), 50.8 (CH,), 101.1 (CH,, -OCH,0-), 106.3 (CH Ar), 108.7
(CH Ar), 121.7 (CH Ar), 130.2 (q Ar), 147.4 (q Ar), 147.8 (q Ar), 198.9 (g, C=S). Vimax
(ATR)/cm™: 3180 (NH), 2995, 2959, 2902, 1651, 1520, 1497, 1482, 1424, 1376, 1346, 1310,
1272, 1240, 1191, 1132 (C=S), 1101, 960, 935, 908, 856, 768, 729, 698. HRMS (m/z ESI):
Found: 240.0153 (M" - H. C10H10NO,S; Requires: 240.0148).

3. Preparation of non-commercial starting amines
2-amino-5,6,7,8-tetrahydroquinoline

This compound was prepared according to the procedure of Vijn et al.®
3-amino-5,6,7,8-tetrahydroquinoline

This compound was prepared according to the procedure of Tohda et al.*
2-(N-Ethylamino)-5-aminopyridine

N-(Pyridin-2-yl)acetamide

To a solution of 2-aminopyridine (1.0 eg., 500 mg, 5.31 mmol) in CH,CI, at RT were added
triethylamine (3.0 eq., 2.22 mL, 15.94 mmol) and acetic anhydride (2.0 eq., 1.00 mL, 10.63
mmol). Stirring was continued for 6 h, after which the mixture was diluted with EtOAc (30 mL).
The organic layer was washed with H,O (2 x 15 mL), dried over MgSQ,, filtered, and
concentrated under vacuum to yield a colourless oil which was purified by silica gel
chromatography, eluting with hexane:EtOAc. Removal of solvent yielded product (650 mg, 90%)
as a yellow/white solid. M.p. 75-76 °C, clean melt, lit., 70- 71 °C.231 64 (400 MHz, CDCl3): 2.14
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(s, 3H, CH3), 6.96-6.99 (m, 1H, Ar), 7.63-7.66 (m, 1H, Ar), 8.18-8.21 (m, 2H, Ar), 9.84 (broad s,
1H, NH).

2-(N-Ethylamino)pyridine

To a solution of 33 (1.0 eq., 400 mg, 2.94 mmol) in dry tetrahydrofuran (30 mL) at 0 °C was
added lithium aluminium hydride (5.0 eq., 557 mg, 14.69 mmol). The mixture was stirred at RT
for 16 h, after which H,O (30 mL) was added to quench the reaction. The mixture was filtered
through celite and the organic phase was extracted with EtOAc (3 x 30 mL), washed with H20 (2
x 15 mL), dried over MgSO4, filtered, and concentrated under reduced pressure to yield product
(266 mg, 74%) as a red liquid. 8y (400 MHz, CDCl): 1.24 (t, 3H, J 7.2, CH3), 3.28 (g, 2H, J 7.2,
CH,), 4.65 (broad s, 1H, NH), 6.37 (d, 1H, J 8.4, Ar), 6.54 (m, 1H, Ar), 7.41 (app. dt, 1H, J 8.4,
1.9, Ar), 8.06 (dd, 1H, J 5.0, 1.9, Ar). ¢ (100 MHz, CDCls): 14.8 (CHs), 36.9 (CH,), 106.3 (CH
Ar), 112.6 (CH Ar), 137.5 (CH Ar), 148.1 (CH Ar), 158.9 (q Ar). v (ATR)/cm™: 2959 (NH),
1610, 1571, 1482, 1443, 1320, 1273, 1253, 1150, 1046, 989, 846, 631, 550, 519. HRMS (m/z
ESI): Found: 123.0921 (M* + H. C;H;N, Requires: 123.0922).

2-(N-Ethylamino)-5-nitropyridine

Aqueous sulfuric acid (20%, 2.5 eq., 5.10 mL, 5.10 mmol) and potassium nitrate (1.1 eq., 228
mg, 2.25 mmol) were added to 2-(N-Ethylamino)pyridine (1.0 eq., 250 mg, 2.05 mmol) and the
mixture was stirred at RT for 5 h. The reaction was cooled to 0 °C and aqueous ammonia was
added dropwise until a pH of 12 was reached. The resulting precipitate was extracted with EtOAc
(3 x 30 mL), washed with brine (20 mL) and water (2 x 20 mL), dried over anhydrous MgSOy,,
filtered and concentrated under reduced pressure to yield a yellow/brown solid which was
purified by silica gel column chromatography, eluting with 1:1 hexane:EtOAc. Removal of
solvent yielded product (171 mg, 50%) as a yellow solid. M.p. 115-116 °C, lit., 117-119 °C.232
81 (400 MHz, CDCl3): 1.26 (t, 3H, J 7.0, CH3), 3.40 (broad s, 2H, CHj), 6.13 (broad s, 1H, NH),
6.35 (d, 1H, J 9.3, Ar), 8.10 (broad s, 1H, Ar), 8.93 (s, 1H, Ar).

2-(N-Ethylamino)-5-aminopyridine

To a solution of 2-(N-Ethylamino)-5-nitropyridine (1.0 eqg., 200 mg, 1.20 mmol) in EtOAc (12
mL) was added 10% Pd/C (25 mg, 0.02 mmol, 2 mol%). The mixture was stirred under a
hydrogen atmosphere (3 atm.) for 5 h. It was then filtered through filter paper and
concentrated under reduced pressure to yield product (157 mg, 95%) as a dark red solid. M.p.
96-97 °C, clean melt, lit. 95-98 °C.233 &4 (400 MHz, DMSO-D6): 1.08 (t, 3H, J 8.0, CH3),
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3.10 (M, 2H, CH,), 4,26 (broad s, 2H, NH,), 5.44 (broad s, 1H, NH), 6.26 (d, 1H, J 8.0, Ar),
6.81 (dd, 1H, J 8.0, 1.9, Ar), 7.45 (s, 1H, Ar).

2-Amino-5-ethylaminopyridine

To a solution of 2,5-diaminopyridine (250 mg, 2.29 mmol) in ethanol (11 mL) was added
ethyl mesylate (1.00 eq., 236 pL, 2.29 mmol). The mixture was stirred at 60 °C for 16 h. The
product was extracted with a 20% solution of iPrOH/CH,CI, (3 x 20 mL), washed with
saturated NaHCO3; (2 x 20 mL), dried over anhydrous MgSQ,, filtered and concentrated
under reduced pressure to yield a residue that was purified by silica gel column
chromatography, eluting with 4:1 CH,CI,/CH3;OH. Removal of solvent afforded product (149
mg, 47%) as a red liquid. The position of alkylation was confirmed by a NOE signal from H3
to the NH,. 4 (400 MHz, CDCls): 1.11 (t, 3H, J 6.9, CH3), 2.92 (q, 2H, J 6.9, CH,), 4.66
(broad s, 1H, NH, NHE), 5.00 (broad s, 2H, NH>), 6.34 (d, 1H, J 8.9, Ar), 6.82 (dd, 1H, 8.9,
3.0, Ar), 7.36 (d, 1H, J 3.0, Ar). 8¢ (100 MHz, CDCls): 14.6 (CH3), 38.9 (CH,), 108.8 (CH
Ar), 124.1 (CH Ar), 131.5 (CH Ar), 137.1 (q Ar), 151.8 (q Ar). vmax (ATR)/cm™: 3314 (NH),
2968, 2871, 1625, 1578, 1496, 1392, 1279, 1240, 1144, 1100, 1059, 1015, 820. HRMS (m/z
ESI™): Found: 138.1027 (M™ + H. C;H1,N3 Requires: 138.1031).

2-Amino-3aminomethylpyridine

To a solution of 2-aminopyridine-3-carbonitrile (300mg, 2.52mmol), in 7N NH3/CH3;0H
(5ml), was added 10% Pd/C (50mg). The mixture was stirred under an atmosphere of
hydrogen (3 atm.) for 12 h. The resulting solution was diluted with CH3OH (40ml), filtered
through celite, and concentrated under reduced pressure, to yield product (284 mg, 90%) as a
white solid. 121 °C, clean melt. 6y (400 MHz, CDClI5): 1.92 (s, 2H, NH,CH,), 3.95 (s, 2H,
CH,), 5.21 (s, 2H, NH,), 6.53 (m, 1H, Ar), 7.31 (d, 1H, J 4.0, Ar), 7.89 (s, 1H, Ar). ¢ (100
MHz, CDCl3): 42.0 (CH,), 112.9 (CH Ar), 114 (q Ar), 133.1 (CH Ar), 146.4 (CH Ar), 154.5
(9 Ar). vimax (ATR)/cm™: 3349 (NH), 3282 (NH), 3011, 2862, 2636, 1627, 1600, 1574, 1439,
1381, 1323, 1289, 1274, 1239, 1132, 1071, 1024, 975, 928, 815, 771, 760, 754, 697. HRMS
(m/z ESIY): Found: 124.0875 (M" + H, C¢H1oN3 Requires: 124.0875). d¢ (100 MHz, CDCls):
14.2 (CHj3), 36.9 (CHy), 132.6 (CH Ar), 146.8 (CH Ar), 161.1 (q Ar), 135.1 (CH Ar), 105.3
(9 Ar). vmax (ATR)/cm™: 3343 (NH), 2980, 2934, 1601, 1550 (NO,), 1469, 1465, 1408, 1367,
1321, 1279, 1248, 1163, 1133, 1109, 1100, 1060, 994, 973, 951, 861, 824, 766, 730. HRMS
(m/z ESI™): Found: 168.0772 (M* + H. C;H1oN30, Requires: 168.0773).
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4. Synthesis and Characterisation of Boc-protected/neutral guanidine intermediates

Preparation of 1-(pyridinyl)-2,3-di(tert-butoxycarbonyl)guanidines, 1-(pyridinyl)-2,3-
di(tert-butoxycarbonyl)-2-iminoimidazolidines, 1-(pyridinyl)-2-(tert-butoxycarbonyl)-3-
substituted guanidines — Procedure A.

To a solution of starting amine (1.00 eq., 1.06 mmol), the appropriate thiourea derivative —
N, N'-bis-(tert-butoxycarbonyl)-S-methylisothiourea, N,N -di-(tert-butoxycarbonyl)
imidazolidine-2-thione® or N -(tert-butoxycarbonyl)-N -substituted thiourea — (1.05 eq., 1.11
mmol) and triethylamine (3.5 eq., 3.71 mmol, 517 uL) in CH,CI, (5.5 mL) at 0 °C was added
mercury(lIl) chloride (1.05 eq., 1.11 mmol, 301 mg). The mixture was stirred for 30 min at 0
°C, then warmed to RT and stirred until reaction was complete, as adjudged by disappearance
of starting material in TLC analysis. The reaction mixture was diluted with EtOAc (50 mL)
and filtered through a pad of Celite to remove any mercury by-products. The filtrate was
washed with brine (20 mL) and water (20 mL), dried over anhydrous MgSOQ,, filtered and
concentrated under reduced pressure to yield a residue that was purified by silica gel column
chromatography, eluting with the appropriate hexane:EtOAc mixture. Where necessary,

recrystallisation was carried out as described below for specific compounds.

Preparation  of  N-substituted-  1,4-dihydroquinazolin-2-amines and  1,4-

dihydropyridopyrimidin-2-amines — Procedure C°

To a suspension of 2-aminobenzylamine (1.0 eq., 1.19 mmol, 145 mg) and the appropriate S-
methyl-N-substituted dithiocarbamate (1.1 eq., 1.31 mmol) in dimethylformamide (4 mL) at
RT were added Cu(I1)O (0.2 eq., 0.24 mmol, 19 mg) and K,COs3 (2.0 eq., 2.37 mmol, 328
mg). The resulting mixture was heated to 60 °C and kept at this temperature for 2 h. It was
then cooled to RT, diluted with EtOAc (60 mL) and filtered through Celite. The filtrate was
washed with brine (30 mL) and water (4 x 30 mL) to remove traces of dimethylformamide,
dried over MgSO,, filtered and concentrated under vacuum. The resulting residue was
purified using silica gel column chromatography, eluting with the appropriate hexane:EtOAc

mixture.

1-(Pyridin-2-yl)-2,3-di(tert-butoxycarbonyl)guanidine (5a) — Procedure A with N,N'-bis-
(tert-butoxycarbonyl)-S-methylisothiourea. Colourless crystals (79%) after recrystallisation
from hexane:EtOAc. Mp. 138-140 °C, clean melt. 64 (600 MHz, CDClI5): 1.53 (s, 18H, CHs,
Boc), 7.01 (app. t, 1H, J 5.4, Ar), 7.70 (app. t, 1H, J 7.3, Ar), 8.29 (d, 1H, J 4.0, Ar), 8.37
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(broad s, 1H, Ar), 10.89 (broad s, 1H, NH), 11.53 (broad s, 1H, NH). 6¢ (150 MHz, CDCly):
28.0 (CH3,Boc), 28.1 (CHs, Boc), 79.9 (q 'Bu, Boc), 83.9 (q 'Bu, Boc), 116.0 (CH Ar), 119.7
(CH Ar), 138.1 (CH Ar), 148.0 (CH Ar), 150.6 (g Ar), 152.6 (g, CO, Boc), 153.1 (q, Gua),
163.2 (g, CO, Boc). vmax (ATR)/cm™: 3253 (NH), 2979, 1725 (C=0), 1621 (C=N), 1586,
1570, 1479, 1398, 1368, 1332, 1302, 1293, 1256, 1229, 1147, 1121, 1089, 1030, 994, 883,
848, 809, 763, 733, 710, 669. HRMS (ESI") m/z: [M + H]" Calcd. for C1H25N40,4 337.1876;
Found: 337.1882.

1-(Pyridin-2’-yl)-2,3-di(tert-butoxycarbonyl)-2-iminoimidazolidine (5b) — Procedure A
with N,N’-di-(tert-butoxycarbonyl) imidazolidine-2-thione. Colourless crystals (56%). Mp.
140 °C, clean melt. 8y (400 MHz, CDCls): 1.47 (s, 18H, CHs, Boc), 3.71 (s, 4H, CH,), 6.81
(ddd, 1H, J 7.3, 5.0, 1.0, Ar), 7.54 (app. td, 1H, J 7.3, 2.0, Ar), 7.99 (broad s, 1H, Ar), 8.17
(dd, 1H, J 2.0, 5.0, Ar). 8¢ (100 MHz, CDCl5): 28.2 (CHs, Boc), 45.1 (2 CH,), 82.6 (q 'Bu,
Boc), 113.1 (CH Ar), 117.6 (CH Ar), 137.7 (CH Ar), 147.7 (CH Ar), 149.8 (q Ar), 150.3 (q
CO, Boc), 152.3 (g, Imi). vimax (ATR)/cm™: 3266, 2981, 2934, 2884, 1805, 1696 (C=0), 1649
(C=N), 1576, 1545, 1479, 1462, 1437, 1376, 1365, 1329, 1306, 1254, 1232, 1151, 1117,
1088, 852, 841, 769, 760, 748, 677. HRMS (ESI*) m/z: [M + H]" Calcd. for CigHa7N4O4
363.2032; Found: 363.2026.

1-(Pyridin-2-yl)-2-(tert-butoxycarbonyl)-3-(phenyl)guanidine (5e) — Procedure A with N-
(tert-Butoxycarbonyl)-N'-phenyl thiourea. Colourless oil (63%) identified as a mixture of
isomers. 8 (400 MHz, CDCls): 1.52 (s, 9H, CHs, Boc), 6.93 (d, 1H, J 8.2, Ar), 7.03 (m, 1H,
Ar), 7.11 (m, 1H, Ar), 7.36 (m, 2H, Ar), 7.67 (d, 2H, J 8.0, Ar), 7.72 (m, 1H, Ar), 8.27 (s, 1H,
Ar), 12.27 (broad s, 1H, NH), 12.63 (broad s, 1H, NH). &c (100 MHz, CDCl3): 28.3 (CHs,
Boc), 79.3 (q 'Bu, Boc), 113.7 (CH Ar), 118.4 (CH Ar), 122.4 (CH Ar), 124.3 (CH Ar), 129.1
(CH Ar), 138.3 (q Ar), 139.1 (CH Ar), 145.9 (CH Ar), 152.4 (g, CN), 155.2 (q Ar), 164.4 (q
CO, BoC). vmax (ATR)/cm™: 2979, 1711 (C=0), 1646 (C=N), 1587, 1561, 1498, 1448, 1417,
1357, 1292, 1245, 1157, 1097, 1010, 809, 690, 752. HRMS (ESI*) m/z: [M + Na]* Calcd. for
C17H20N40,Na 335.1484; Found: 335.1494.

1-(Pyridin-2-yl)-2-(tert-butoxycarbonyl)-3-(2-acetoxyethyl)guanidine (5f) — Procedure A
with N-(tert-Butoxycarbonyl)-N'-(2-acetoxyethyl) thiourea. Colourless oil (43%) identified as
a mixture of isomers. oy (400 MHz, CDCls3): 1.53 (s, 9H, CH3, Boc), 2.10 (s, 3H, CH3), 3.80
(t, 2H, J 5.4, CH,), 4.26 (t, 2H, J 5.4, CH,), 6.84 (d, 1H, J 8.3, Ar), 6.95 (dd, 1H, J 6.9, 5.5,
Ar), 7.64 (app. td, 1H, J 7.8, 1.6, Ar), 8.18 (d, 1H, J 5.2, Ar), 10.46 (broad s, 1H, NH), 12.09
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(broad s, 1H, NH). 8¢ (100 MHz, CDCl3): 20.8 (CHj3), 28.4 (CHs, Boc), 39.6 (CH,), 63.2
(CH,), 78.8 (q 'Bu, Boc), 113.3 (CH Ar), 117.8 (CH Ar), 138.5 (CH Ar), 145.8 (CH Ar),
152.9 (q Ar), 157.7 (g, CN), 164.1 (q CO, Boc), 170.8 (q CO). vmax (ATR)/cm™: 2979, 1742
(C=0), 1642 (C=N), 1590, 1559, 1453, 1353, 1311, 1234, 1140, 1046. HRMS (ESI") m/z: [M
+ Na]" Calcd. for C15H,,N404Na 345.1539; Found: 345.1537.

1-(Pyridin-2-yl)-2-(tert-butoxycarbonyl)-3-(2-furanylmethyl)guanidine (5g) — Procedure
A with N-(tert-Butoxycarbonyl)-N'-(2-furanylmethyl) thiourea. White solid (61%). M.p. 107-
108 °C, clean melt. 84 (400 MHz, CDCls): 1.57 (s, 9H, CHs, Boc), 4.77 (d, 1H, J 5.0, CH,),
6.31 (d, 1H, J 3.1, Ar), 6.35-6.38 (m, 1H, Ar), 6.87 (d, 1H, J 8.3, Ar), 6.96 (dd, 1H, J 7.2, 5.2,
Ar), 7.42 (dd, 1H, J 1.7, 0.7, Ar), 7.65 (app. td, 1H, J 7.7, 1.8, Ar), 8.20 (dd, 1H, J 5.2, 1.2,
Ar), 10.59 (broad s, 1H, NH), 12.14 (broad s, 1H, NH). 3¢ (100 MHz, CDCls): 28.0 (CHs,
Boc), 37.7 (CH,), 78.4 (q 'Bu, Boc), 106.7 (CH Ar), 109.9 (CH Ar), 112.8 (CH Ar), 117.3
(CH Ar), 138.0 (CH Ar), 141.7 (CH Ar), 145.6 (CH Ar), 151.0 (q Ar), 152.4 (q Ar), 156.9 (q,
CN), 163.6 (q CO, Boc). vmax (ATR)/cm™: 3062 (NH), 2976, 2926, 1646 (C=N), 1609 C=N),
1596, 1562, 1508, 1480, 1446, 1419, 1385, 1350, 1336, 1263, 1250, 1235, 1220, 1170, 1157,
1149, 1121, 1101, 1086, 1060, 1017, 998, 967, 918, 879, 850, 802, 765, 755, 740, 696.
HRMS (ESI") m/z: [M + H]" Calcd. for C1sH21N4O5 317.1614; Found: 317.1622.

1-(5-Bromopyridin-2-yl)-2,3-di(tert-butoxycarbonyl)guanidine (6a) — Procedure A with
N, N'-bis-(tert-butoxycarbonyl)-S-methylisothiourea.  Colourless crystals (80%) after
recrystallisation from hexane:EtOAc. Mp. 125-126 °C, clean melt. 4 (400 MHz, CDCls):
1.47 (s, 9H, CHs, Boc), 1.49 (s, 9H, CHs, Boc), 7.75 (dd, 1H, J 8.3, 2.1, Ar), 8.28 (d, 1H, J
2.1, Ar), 8.31 (d, 1H, J 8.3, Ar), 10.86 (broad s, 1H, NH), 11.49 (broad s, 1H, NH). 8¢ (100
MHz, CDCIs): 27.8 (CHs, Boc), 27.9 (CHs, Boc), 79.9 (q 'Bu, Boc), 83.9 (q 'Bu, Boc), 114.7
(CH Ar), 117.2 (q Ar), 140.3 (CH Ar), 148.6 (CH Ar), 149.1 (q Ar), 152.5 (q CO, Boc),
152.7 (g, Gua), 162.8 (q CO, Boc). vmax (ATR)/cm™: 3247 (NH), 2980, 1715 (C=0), 1632
(C=N), 1593, 1553, 1453, 1404, 1367, 1324, 1287, 1252, 1232, 1148, 1129, 1101, 1057,
1028, 1004, 878, 841, 793, 745. HRMS (ESI*) m/z: [M + H]* Calcd. for CigHos°BrN4O,4
415.0981; Found: 415.0990.

1-(5-Chloropyridin-2-yl)-2,3-di(tert-butoxycarbonyl)guanidine (7a) — Procedure A with
N,N"-bis-(tert-butoxycarbonyl)-S-methylisothiourea. ~ Colourless crystals (35%) after
recrystallisation from hexane:EtOAc. Mp. 122-124 °C, clean melt. 6y (400 MHz, CDCly):
1.53 (s, 9H, CHj3, Boc), 1.54 (s, 9H, CHgs, Boc), 7.67 (dd, 1H, J 8.9, 2.6, Ar), 8.24 (d, 1H, J
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2.6, Ar), 8.40 (d, 1H, J 8.9, Ar), 10.92 (broad s, 1H, NH), 11.51 (broad s, 1H, NH). 8¢ (100
MHz, CDClIs): 28.0 (CHs, Boc), 28.1 (CHs, Boc), 80.1 (q 'Bu, Boc), 84.1 (q 'Bu, Boc), 116.8
(CH Ar), 126.9 (q Ar), 137.7 (CH Ar), 146.6 (CH Ar), 148.9 (q Ar), 152.6 (g CO, Boc),
152.9 (q, Gua), 163.0 (q CO, Boc). vmax (ATR)/cm™: 3249 (NH), 2981, 1741, 1716 (C=0),
1633 (C=N), 1576, 1559, 1476, 1455, 1407, 1383, 1367, 1322, 1287, 1252, 1235, 1219,
1142, 1123, 1101, 1059, 1028, 1006, 967, 917, 880, 848, 837, 801, 782, 743, 728, 685.
HRMS (ESI*) m/z: [M + H]" Calcd. for C16H24>°CIN,O4 371.1486; Found: 371.1489.

1-(5-Chloropyridin-2’-yl)-2,3-di(tert-butoxycarbonyl)-2-iminoimidazolidine ~ (7b) -
Procedure A with N,N’-di-(tert-butoxycarbonyl) imidazolidine-2-thione. Colourless oil
(56%). 6y (400 MHz, CDCl3): 1.38 (s, 18H, CHs, Boc), 3.84 (s, 4H, CHy), 6.95 (d, 1H, J 8.7,
Ar), 7.53 (dd, 1H, J 2.6, 8.7, Ar), 8.11 (d, 1H, J 2.6, Ar). 6¢c (100 MHz, CDCl3): 27.8 (CHg,
Boc), 43.0 (2 CHy), 82.9 (q 'Bu, Boc), 119.4 (CH Ar), 124.7 (q Ar), 137.3 (CH Ar), 141.8 (q
Ar), 145.9 (CH Ar), 149.7 (q CO, Boc), 159.2 (g, Imi). vma (ATR)/cm™: 2980, 2933, 2251,
1765, 1712 (C=0), 1654 (C=N), 1579, 1548, 1460, 1367, 1291, 1251, 1146, 1039, 1007, 980,
910, 843, 769, 727. HRMS (ESI*) m/z: [M + Na]* Calcd. for C1gH2sN404>°CINa 419.1462;
Found: 419.1453.

1-(5-Chloropyridin-2-yl)-2-(tert-butoxycarbonyl)-3-(propyl)guanidine (7h) — Procedure
A with N-(tert-Butoxycarbonyl)-N'-propyl thiourea. Colourless oil (39%) identified as a
mixture of isomers. M.p. 79-82 °C, clean melt. 6y (400 MHz, CDCl3): 1.00 (m, 3H, CHy),
1.54 (s, 9H, CHj3, Boc), 1.65 (app. sex, 2H, J 7.3, CH>), 3.49 (m, 2H, CH,), 6.82 (d, 1H, J
8.8), 7.60 (dd, 1H, J 8.8, 2.3), 8.17 (d, 1H, J 2.3), 9.77 (broad s, 1H, NH), 12.28 (broad s, 1H,
NH). 8¢ (100 MHz, CDCls): 11.5 (CHs), 22.5 (CH,), 28.2 (CH3, Boc), 42.6 (CH,), 78.8 (q
'Bu, Boc), 114.2 (CH Ar), 122.8 (q Ar), 138.4 (CH Ar), 144.5 (CH Ar), 151.4 (q Ar), 157.2
(g, CN), 164.4 (q CO, BoC). vmax (ATR)/cm™: 3359 (NH), 2968, 1730 (C=0), 1645 (C=N),
1585, 1560, 1476, 1455, 1406, 1380, 1329, 1322, 1288, 1259, 1234, 1170, 1156, 1120, 1032,
980, 832, 799, 734, 689. HRMS (ESI") m/z: [M + Na]" Calcd. for CiH21N40,°CINa
335.1251; Found: 335.1246.

1-(5-Methylpyridin-2-yl)-2,3-di(tert-butoxycarbonyl)guanidine (8a) — Procedure A with
N,N'-bis-(tert-butoxycarbonyl)-S-methylisothiourea. White powder (71%). Mp. 139 °C, clean
melt. 8y (400 MHz, CDCl3): 1.48 (s, 9H, CH3, Boc), 1.49 (s, 9H, CHs, Boc), 2.23 (s, 3H,
CHj3), 7.45 (dd, 1H, J 8.4, 1.9, Ar), 8.07 (d, 1H, J 1.9, Ar), 8.20 (broad s, 1H, Ar), 10.78
(broad s, 1H, NH), 11.52 (broad s, 1H, NH). ¢ (100 MHz, CDCl5): 17.8 (CHs3), 28.0 (CHj,
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Boc), 28.1 (CHs, Boc), 79.7 (q 'Bu, Boc), 83.7 (q 'Bu, Boc), 115.6 (CH Ar), 129.1 (q Ar),
138.6 (CH Ar), 147.9 (CH Ar), 148.4 (q Ar), 152.7 (g CO, Boc), 153.0 (g, Gua), 163.3 (q
CO, Boc). vmax (ATR)/cm™: 3244 (NH), 2978, 1720 (C=0), 1632 (C=N), 1585, 1560, 1475,
1454, 1404, 1374, 1324, 1305, 1289, 1268, 1252, 1230, 1151, 1136, 1107, 1058, 1025, 882,
856, 838, 803, 758, 749, 709. HRMS (ESI") m/z: [M + H]" Calcd. for C17H,7N404 351.2032;
Found: 351.2036.

1-(5-Methylpyridin-2’-yl)-2,3-di(tert-butoxycarbonyl)-2-iminoimidazolidine ~ (8b) -
Procedure A with N,N -di-(tert-butoxycarbonyl) imidazolidine-2-thione. White solid (75%).
Mp. 89-91 °C, clean melt. &4 (400 MHz, CDCls): 1.44 (s, 18H, CHs, Boc), 2.15 (s, 3H, CH3),
3.68 (s, 4H, CHy), 7.34 (dd, 1H, J 8.4, 2.0, Ar), 7.85 (broad s, 1H, Ar), 7.97 (d, 1H, Ar). &¢c
(100 MHz, CDCls): 17.6 (CHs), 28.1 (CH3, Boc), 45.2 (2 CH,), 82.4 (q'Bu, Boc), 112.6 (CH
Ar), 126.6 (q Ar), 138.4 (CH Ar), 147.6 (CH Ar), 149.8 (g CO, Boc), 150.3 (q Ar), 152.3 (q,
Imi). vimax (ATR)/cm™: 3265, 2980, 2933, 2885, 1804, 1697 (C=0), 1647 (C=N), 1602, 1577,
1543, 1480, 1467, 1365, 1330, 1307, 1288, 1253, 1232, 1149, 1115, 1026, 879, 851, 840,
767, 748, 740, 701, 684. HRMS (ESI") m/z: [M + H]" Calcd. for CigH2oN4O4 377.2189;
Found: 377.2186.

1-(5-Methylpyridin-2-yl)-2-(tert-butoxycarbonyl)-3-(phenyl)guanidine (8e) — Procedure A
with N-(tert-Butoxycarbonyl)-N'-phenyl thiourea. Colourless oil (89%) identified as a
mixture of isomers. 6y (400 MHz, CDCI5): 1.56 (s, 9H, CHgs, Boc), 2.33 (s, 3H, CHj3), 6.87
(d, 1H,J 7.2, Ar), 7.12 (m, 1H, Ar), 7.32-7.39 (m, 2H, Ar), 7.53 (d, 1H, J 7.7, Ar), 7.69 (d,
2H, J 8.0, Ar), 8.11 (s, 1H, Ar), 12.21 (broad s, 1H, NH), 12.41 (broad s, 1H, NH). ¢ (100
MHz, CDCls): 17.7 (CHa), 28.4 (CHs, Boc), 78.9 (q 'Bu, Boc), 113.1 (CH Ar), 129.0 (q Ar),
122.4 (CH Ar), 124.1 (CH Ar), 127.5 (q Ar), 128.8 (CH Ar), 139.7 (CH Ar), 145.5 (CH Ar),
150.6 (q Ar), 155.3 (g, CN), 164.2 (q CO, Boc). vmax (ATR)/cm™: 2978, 1709 (C=0), 1643
(C=N), 1607, 1590, 1562, 1494, 1473, 1447, 1354, 1244, 1203, 1154, 1096, 1069, 1027, 985,
901, 808, 752, 690. HRMS (ESI*) m/z: [M + H]" Calcd. for C1gH23N40;, 327.1821; Found:
327.1828.

1-(5-Methylpyridin-2-yl)-2-(tert-butoxycarbonyl)-3-(2-acetoxyethyl)guanidine  (8f) -
Procedure A with N-(tert-Butoxycarbonyl)-N'-(2-acetoxyethyl) thiourea. Colourless oil
(54%). dy (400 MHz, CDClI5): 1.56 (s, 9H, CHs, Boc), 2.13 (s, 3H, CH3), 2.31 (s, 3H, CH3),
3.83 (app. q, 2H, J 5.4, 5.1, CH,), 4.29 (app. t, 2H, J 5.5, 5.3, CH), 6.80 (d, 1H, J 8.4), 7.49
(dd, 1H, J 8.4, 2.2), 8.02 (d, 1H, J 2.2), 10.45 (broad s, 1H, NH), 12.02 (broad s, 1H, NH). 8¢
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(100 MHz, CDCls): 17.6 (CH3), 20.9 (CH3), 28.4 (CHs, Boc), 39.5 (CH,), 63.3 (CHy), 78.7 (q
‘Bu, Boc), 112.9 (CH Ar), 127.2 (q Ar), 139.4 (CH Ar), 145.4 (CH Ar), 150.8 (q Ar), 157.8
(g, CN), 164.1 (q CO, Boc), 170.9 (q CO). vmax (ATR)/cm™: 2926, 1742 (C=0), 1641 (C=N),
1602, 1496, 1476, 1352, 1301, 1232, 1172, 1137, 1046, 808, 741. HRMS (ESI*) m/z: [M +
H]* Calcd. for C16H25N40, 337.1876; Found: 337.1884.

1-(5-Methylpyridin-2-yl)-2-(tert-butoxycarbonyl)-3-(2-furanylmethyl)guanidine (8g) -
Procedure A with N-(tert-Butoxycarbonyl)-N'-(2-furanylmethyl) thiourea. White solid (41%).
M.p. 102-103 °C, clean melt. 6y (400 MHz, CDCls): 1.57 (s, 9H, CHs, Boc), 2.28 (s, 3H,
CHs), 4.76 (d, 1H, J 4.8, CH,), 6.30 (d, 1H, J 3.1, Ar), 6.36 (m, 1H, Ar), 6.79 (d, 1H, J 8.4,
Ar), 7.41 (s, 1H, Ar), 7.47 (d, 1H, J 8.4, Ar), 8.01 (s, 1H, Ar), 10.57 (broad s, 1H, NH), 12.03
(broad s, 1H, NH). ¢ (100 MHz, CDCl3): 17.2 (CH3), 28.0 (CH3, Boc), 37.7 (CH,), 78.3 (q
‘Bu, Boc), 106.6 (CH Ar), 109.9 (CH Ar), 112.3 (CH Ar), 126.7 (q Ar), 139.0 (CH Ar), 141.6
(CH Ar), 145.1 (CH Ar), 150.3 (q Ar), 151.1 (q Ar), 157.0 (g, CN), 163.7 (q CO, BOC). Vimax
(ATR)/cm™: 3005 (NH), 2963, 2981, 2929, 1640 (C=0), 1620 (C=N), 1599, 1566, 1506,
1493, 1482, 1427, 1386, 1348, 1336, 1299, 1262, 1252, 1236, 1214, 1167, 1153, 1122, 1085,
1059, 1036, 976, 964, 801, 772, 739, 698, 670. HRMS (ESI") m/z: [M + H]" Calcd. for
C17H23N403 331.1770; Found: 331.1764.

1-(5-Methylpyridin-2-yl)-2-(tert-butoxycarbonyl)-3-(propyl)guanidine (8h) — Procedure
A with N-(tert-Butoxycarbonyl)-N'-propyl thiourea. White solid (63%) as a white solid. M.p.
102-104 °C. &y (600 MHz, CDCls): 0.98 (t, 3H, J 7.4, CH3), 1.51 (s, 9H, CHs, Boc), 1.62
(app. sex, 2H, J 7.6, 7.2, CHy), 2.24 (s, 3H, CH3), 3.46 (m, 2H, CH,), 6.72 (d, 1H, J 8.4, Ar),
7.42 (dd, 1H, J 8.4, 2.1, Ar), 7.98 (d, 1H, J 2.1, Ar), 10.17 (broad s, 1H, NH), 11.97 (broad s,
1H, NH). 8¢ (150 MHz, CDCls): 11.5 (CH3), 17.5 (CH3), 22.5 (CH,), 28.4 (CHs, Boc), 42.4
(CH,), 78.4 (q 'Bu, Boc), 112.7 (CH Ar), 126.7 (q Ar), 139.2 (CH Ar), 145.3 (CH Ar), 150.9
(q Ar), 157.5 (g CO, Boc), 164.2 (q, CN). vmax (ATR)/cm™: 3355 (NH), 2965, 2930, 2875,
1712 (C=0), 1638 (C=N), 1597, 1562, 1495, 1474, 1347, 1300, 1245, 1172, 1154, 1125,
1056, 1026, 961, 909, 821, 805, 774, 739, 665. HRMS (ESI") m/z: [M + Na]® Calcd. for
Ci5H24N40O,Na 315.1797; Found: 315.1792.

1-(5,6,7,8-Tetrahydroquinolin-2-yl)-2,3-di(tert-butoxycarbonyl)guanidine (9a) -
Procedure A with N,N'-bis-(tert-butoxycarbonyl)-S-methylisothiourea. White powder (90%).
Mp. 164-165 °C, clean melt. 4 (400 MHz, CDCls3): 1.52 (s, 18H, CH3, Boc), 1.78 (m, 2H,
CHy), 1.84 (m, 2H, CH,), 2.70 (t, 2H, J 6.3, 6.1, CH,), 2.78 (t, 2H, J 6.1, 6.3, CH,), 7.35 (d,
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1H, J 8.3, Ar), 8.04 (broad s, 1H, Ar), 10.64 (broad s, 1H, NH), 11.54 (broad s, 1H, NH). d¢
(100 MHz, CDCls): 22.7 (CH,), 22.9 (CH,), 28.00 (CHs, Boc), 28.02 (CH,), 28.04 (CHa,
Boc), 32.0 (CH,), 79.6 (q 'Bu, Boc), 83.6 (q 'Bu, Boc), 113.6 (CH Ar), 128.3 (q Ar), 138.7
(CH Ar), 147.6 (g Ar), 152.6 (q CO, Boc), 152.0 (g, Gua), 155.4 (q Ar), 163.3 (g CO, Boc).
vmax (ATR)/ecm™: 3251 (NH), 2979, 1714 (C=0), 1645 (C=N), 1629, 1588, 1565, 1449, 1395,
1369, 1354, 1325, 1313, 1279, 1247, 1231, 1151, 1112, 1058, 1029, 996, 941, 899, 874, 864,
840, 804, 755, 713. HRMS (ESI*) m/z: [M + H]" Calcd. for CyH3;N4O4 391.2345; Found:
391.2342.

1-(5,6,7,8-Tetrahydroquinolin-2°-yl)-2,3-di(tert-butoxycarbonyl)-2-iminoimidazolidine
(9b) — Procedure A with N,N’-di-(tert-butoxycarbonyl) imidazolidine-2-thione. Colourless
oil (81%). d4 (400 MHz, CDClIs): 1.44 (s, 18H, CHs, Boc), 1.71-1.80 (m, 4H, CH,), 2.66
(app. t, 2H,J 5.9, 6.1, CHy), 2.72 (app. t, 2H, J 6.1, 6.3, CH,), 3.82 (s, 4H, CH>), 6.75 (d, 1H,
J 8.1, Ar), 7.26 (d, 1H, J 8.1, Ar). 3¢ (100 MHz, CDCl3): 23.0 (CH,), 23.2 (CH,), 27.8 (CHj,
Boc), 28.2 (CHy), 32.5 (CHy), 42.7 (2 CHy), 82.3 (q 'Bu, Boc), 115.7 (CH Ar), 125.5 (q Ar),
138.4 (CH Ar), 140.3 (q Ar), 150.0 (q Ar), 154.4 (q CO, Boc), 157.9 (g, Imi). vmax (ATR)/cm’
1. 2977, 2932, 1752, 1702 (C=0), 1589, 1586, 1458, 1366, 1352, 1291, 1248, 1145, 1104,
1039, 995, 977, 936, 847, 833, 821, 767, 729, 696. HRMS (ESI") m/z: [M + H]" Calcd. for
CaoH33N4O4 417.2502; Found: 417.2494.

1-(5,6,7,8-Tetrahydroquinolin-2-yl)-2-(tert-butoxycarbonyl)-3-(phenyl)guanidine (%) —
Procedure A with N-(tert-Butoxycarbonyl)-N'-phenyl thiourea. White solid (88%) identified
as a mixture of isomers. M.p. 150-152 °C. dy (400 MHz, CDCls): 1.58 (s, 9H, CHj3, Boc),
1.80-1.98 (m, 4H, CHy), 2.74 (app. t, 2H, J 6.3, 5.8, CH>), 2.91 (app. t, 2H, J 6.4, 5.9, CH,),
6.69 (d, 1H, J 8.1, Ar), 7.10 (t, 1H, J 7.3, Ar), 7.36 (app. t, 2H, J 8.0, 7.3, Ar), 7.39 (d, 1H, J
8.1, Ar), 7.71 (d, 2H, J 8.0, Ar), 12.09 (broad s, 1H, NH), 12.93 (broad s, 1H, NH). d¢ (100
MHz, CDCls): 22.7 (CH,), 27.9 (CH,), 28.4 (CH3, Boc), 32.1 (CH,), 78.8 (q 'Bu, Boc), 110.8
(CH Ar), 120.7 (q Ar), 121.8 (CH Ar), 123.8 (CH Ar), 128.7 (q Ar), 128.9 (CH Ar), 139.8
(CH Ar), 150.0 (q Ar), 153.5 (g Ar, Ar), 155.3 (g, CN), 164.5 (q CO, Boc). vmax (ATR)/cm™:
2921, 2853, 1708 (C=0), 1687 (C=N), 1471, 1389, 1286, 716. HRMS (ESI") m/z: [M + H]"
Calcd. for C,1H27N4O, 367.2134; Found: 367.2140.

1-(5,6,7,8-Tetrahydroquinolin-2-yl)-2-(tert-butoxycarbonyl)-3-(2-acetoxyethyl)
guanidine (9f) — Procedure A with N-(tert-Butoxycarbonyl)-N'-(2-acetoxyethyl) thiourea.
Colourless oil (69%). oy (400 MHz, CDCl3): 1.52 (s, 9H, CHs, Boc), 2.10 (s, 3H, CH3), 1.75-
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1.82 (m, 2H, CH,), 1.82-1.90 (m, 2H, CH,), 2.67 (app. t, 2H, J 6.3, 6.2, CH,), 2.77 (app. t,
2H, J 6.5, 6.2, CH,), 3.81 (app. q, 2H, J 5.4, 5.4, 5.0), 4.24 (t, 2H, J 5.4, CH,), 6.59 (d, 1H, J
8.3), 7.30 (d, 1H, J 8.3), 10.72 (broad t, 1H, J 5.0, NH), 11.90 (broad s, 1H, NH). 5¢ (100
MHz, CDCl3): 20.9 (CHs), 22.7 (CHy), 22.7 (CH,), 27.8 (CH,), 28.4 (CHs, Boc), 32.2 (CHy),
39.5 (CH,), 63.7 (CH,), 78.6 (q 'Bu, Boc), 110.6 (CH Ar), 126.1 (q Ar), 139.5 (CH Ar), 150.2
(q Ar), 153.4 (q Ar), 157.9 (g, CN), 164.0 (q CO, Boc), 170.7 (q CO). vmax (ATR)/cm™: 2936,
1743 (C=0), 1618 (C=N), 1592, 1459, 1335, 1236, 1172, 1138, 1046, 812, 736. HRMS
(ESI") m/z: [M + H]" Calcd. for C19H29N404 377.2189; Found: 377.2197.

1-(5,6,7,8-Tetrahydroquinolin-2-yl]-2-(tert-butoxycarbonyl)-3-(2-
furanylmethyl)guanidine (9g) — Procedure A with N-(tert-Butoxycarbonyl)-N'-(2-
furanylmethyl) thiourea. White solid (65%). M.p. 79-82 °C, clean melt. 6y (400 MHz,
CDCls): 1.56 (s, 9H, CHs, Boc), 1.74-1.87 (m, 4H, 2 CH,), 2.66 (m, 2H, CH,), 2.70 (m, 2H,
CH,), 4.72 (d, 1H, J 4.6, CH,), 6.29 (d, 1H, J 2.6, Ar), 6.34-6.37 (m, 1H, Ar), 6.59 (d, 1H, J
8.2, Ar), 7.29 (d, 1H, J 8.2, Ar), 7.41 (d, 1H, J 0.9, Ar), 10.98 (broad s, 1H, NH), 11.89
(broad s, 1H, NH). ¢ (100 MHz, CDCls): 22.7 (CH,), 22.8 (CHy), 27.8 (CH,), 28.5 (CHj,
Boc), 31.9 (CH,), 38.3 (CH,), 78.6 (q 'Bu, Boc), 106.8 (CH Ar), 110.4 (CH Ar), 110.4 (CH
Ar), 126.2 (q Ar), 139.4 (CH Ar), 142.0 (CH Ar), 150.2 (q Ar), 151.5 (q Ar), 153.5 (q Ar),
157.4 (g, CN), 164.0 (q CO, Boc). vmax (ATR)/cm™: 3119 (NH), 2979, 2938, 1713 (C=0),
1639 (C=N), 1614, 1597, 1585, 1561, 1507 1474, 1447, 1330, 1306, 1268, 1232, 117, 1092,
1007, 946, 884, 797, 778, 751, 734. HRMS (ESI*) m/z: [M + Na]" Calcd. for CH2sN4O3Na
393.1903; Found: 393.1893.

1-[5-(Ethylamino)pyridin-2°-yl]-2,3-di(tert-butoxycarbonyl)-2-iminoimidazolidine (10b)
— Procedure A with N,N-di-(tert-butoxycarbonyl) imidazolidine-2-thione. Red liquid (35%).
dy (400 MHz, CDCls): 1.21 (t, 3H, J 7.0, CH3), 1.52 (s, 18H, CHj3, Boc), 3.11 (q, 2H, J 7.0,
CHy), 3.75 (s, 4H, CHy), 5.43 (broad s, 1H, NH), 6.93 (dd, 1H, J 8.9, 3.0, Ar), 7.69 (d, 1H,
8.9, Ar), 7.80 (d, 1H, J 3.0, Ar). é¢ (100 MHz, CDCl3): 14.8 (CHg), 28.2 (CH3, Boc), 38.9
(CH,), 45.3 (2 CH,), 82.4 (q 'Bu, Boc), 114.3 (CH Ar), 122.4 (CH Ar), 132.8 (CH Ar), 140.2
(q Ar), 149.9 (q Ar), 152.2 (q CO, Boc), 155.0 (g, Imi). vma (ATR)/cm™: 3375 (NH), 2977,
2933, 1804, 1740, 1712, 1698 (C=0), 1676 (C=N), 1604, 1571, 1502, 1477, 1457, 1367,
1303, 1268, 1245, 1144, 1081, 973, 848, 834, 813, 765, 721, 686. HRMS (ESI") m/z: [M +
H]* Calcd. for CyoH3:Ns0, 406.2454; Found: 406.2450.
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1-(Pyridin-3-yl)-2,3-di(tert-butoxycarbonyl)guanidine (11a) — Procedure A with N,N'-bis-
(tert-butoxycarbonyl)-S-methylisothiourea. Off-white powder (89%). Mp. 136-138 °C, clean
melt. 8y (400 MHz, CDCl3): 1.50 (s, 9H, Boc CHj3), 1.54 (s, 9H, Boc CHj3), 7.28 (dd, 1H, J
8.3, 4.1, Ar), 8.21 (dd, 1H, J 8.3, 1.5, Ar), 8.34 (d, 1H, J 4.1, Ar), 8.67 (d, 1H, J 1.5, Ar),
10.41 (broad s, 1H, NH), 11.61 (broad s, 1H, NH). 6¢ (100 MHz, CDCls): 27.6 (CH3, Boc),
27.6 (CHa, Boc), 79.6 (q 'Bu, Boc), 83.7 (q 'Bu, Boc), 123.1 (CH Ar), 129.2 (CH Ar), 133.4
(g Ar), 142.7 (CH Ar), 145.0 (q Ar), 152.8 (q CO, Boc), 153.3 (g, Gua), 162.8 (g CO, Boc).
Vmax (ATR)/cm™: 3146 (NH), 2981, 1725 (C=0), 1636 (C=N), 1587, 1561, 1477, 1396, 1367,
1329, 1280, 1252, 1226, 1151, 1132, 1101, 1057, 1029, 942, 883, 845, 801, 773, 746, 719,
702, 656. HRMS (ESI") m/z: [M + H]" Calcd. for C16H25N40,4 337.1876; Found: 337.1870.

1-(Pyridin-3’-yl)-2,3-di(tert-butoxycarbonyl)-2-iminoimidazolidine (11b) — Procedure A
with N,N’-di-(tert-butoxycarbonyl) imidazolidine-2-thione. Colourless crystals (87%). Mp.
99-101 °C, clean melt. 84 (400 MHz, CDCl3): 1.11 (s, 18H, CHjs, Boc), 3.62 (s, 4H, CHy),
6.93 (dd, 1H,J 7.9, 4.6, Ar), 7.04 (d, 1H, J 7.9, Ar), 7.94 (d, 1H, J 3.9, Ar), 8.04 (broad s, 1H,
Ar). 3¢ (100 MHz, CDCls): 27.2 (CHs, Boc), 42.7 (2 CH,), 82.3 (q 'Bu, Boc), 122.6 (CH Ar),
127.1 (CH Ar), 140.5 (q Ar), 142.5 (CH Ar), 142.5 (CH Ar), 144.5 (q CO, Boc), 149.1 (q,
Imi). vmax (ATR)/cm™: 2979, 2934, 1758, 1702 (C=0), 1670 (C=N), 1579, 1476, 1458, 1412,
1367, 1297, 1248, 1144, 1041, 1020, 977, 913, 846, 808, 767, 727, 709. HRMS (ESI") m/z:
[M + H]" Calcd. for C1gH27N404 363.2032; Found: 363.2033.

1-(6-Chloropyridin-3-yl)-2,3-di(tert-butoxycarbonyl)guanidine (12a) — Procedure A with
N, N'-bis-(tert-butoxycarbonyl)-S-methylisothiourea. White powder (79%). Mp. 118-120 °C,
clean melt. 6y (400 MHz, CDCl5): 1.50 (s, 9H, CHgs, Boc), 1.55 (s, 9H, CH3, Boc), 7.31 (d,
1H, J 8.7, Ar), 8.22 (dd, 1H, J 8.7, 2.8, Ar), 8.47 (d, 1H, J 2.8, Ar), 10.44 (broad s, 1H, NH),
11.60 (broad s, 1H, NH). é¢ (100 MHz, CDCI3): 28.0 (CH3, Boc), 28.1 (CHs, Boc), 80.1 (q
'‘Bu, Boc), 84.4 (q 'Bu, Boc), 124.1 (CH Ar), 132.5 (CH Ar), 133.0 (q Ar), 142.7 (CH Ar),
146.3 (q Ar), 153.3 (q CO, Boc), 153.6 (g, Gua), 163.1 (q CO, Boc). vmax (ATR)/cm™: 3249
(NH), 2981, 1741, 1716 (C=0), 1633 (C=N), 1576, 1559, 1476, 1455, 1407, 1383, 1367,
1322, 1287, 1252, 1235, 1219, 1142, 1123, 1101, 1059, 1028, 1006, 967, 917, 880, 848, 837,
801, 782, 743, 728, 685. HRMS (ESI*) m/z: [M + H]* Calcd. for C1gH24>°CIN,O, 371.1486;
Found: 371.1488.

1-(6-Methylpyridin-3-yl)-2,3-di(tert-butoxycarbonyl)guanidine (13a) — Procedure A with
N, N'-bis-(tert-butoxycarbonyl)-S-methylisothiourea. White powder (88%). Mp. 102 °C, clean
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melt. dy (400 MHz, CDClI3): 1.48 (s, 9H, Boc CHg), 1.53 (s, 9H, Boc CHj3), 2.50 (s, 3H,
CHj3), 7.12 (d, 1H, J 8.0, Ar), 8.03 (d, 1H, J 8.0, Ar), 8.53 (s, 1H, Ar), 10.28 (broad s, 1H,
NH), 11.61 (broad s, 1H, NH). 8¢ (100 MHz, CDCls): 23.8 (CHs), 28.0 (CH3, Boc), 28.1
(CHs, Boc), 79.8 (q 'Bu, Boc), 84.0 (q 'Bu, Boc), 123.0 (CH Ar), 130.3 (CH Ar), 131.1 (q
Ar), 142.7 (CH Ar), 153.3 (g Ar), 153.8 (g CO, Boc), 154.4 (q, Gua), 163.3 (q CO, Boc). Vmax
(ATR)/cm™: 3244 (NH), 2978, 1720 (C=0), 1632 (C=N), 1585, 1560, 1475, 1454, 1404,
1374, 1324, 1305, 1289, 1268, 1252, 1230, 1151, 1136, 1107, 1058, 1025, 882, 856, 838,
803, 758, 749, 709. HRMS (ESI*) m/z: [M + H]" Calcd. for C;7H27N404 351.2032; Found:
351.2028.

1-(5,6,7,8-tetrahydroquinolin-3-yl)-2,3-di(tert-butoxycarbonyl)guanidine (14a) -
Procedure A with N, N"-bis-(tert-butoxycarbonyl)-S-methylisothiourea. White powder (87%).
Mp. 124-125 °C, clean melt. oy (400 MHz, CDCls3): 1.50 (s, 9H, CHs, Boc), 1.55 (s, 9H, CHs,
Boc), 1.77-1.83 (m, 2H, CH,), 1.86-1.92 (m, 2H, CH,), 2.80 (app. t, 2H, J 6.4, 6.1, CH,),
2.89 (app. t, 2H, J 6.4, CHy), 7.79 (d, 1H, J 2.0, Ar), 8.44 (d, 1H, J 2.0, Ar), 10.25 (broad s,
1H, NH), 11.63 (broad s, 1H, NH). 3¢ (100 MHz, CDCl3): 22.5 (CHy), 23.1 (CHy), 28.1
(CHs, Boc), 28.1 (CHs, Boc), 28.9 (CH,), 32.0 (CH,), 79.8 (q 'Bu, Boc), 84.0 (q 'Bu, Boc),
130.7 (CH Ar), 131.1 (q Ar), 132.4 (q Ar), 140.8 (CH Ar), 153.3 (q CO, Boc), 153.7 (q Ar),
153.9 (g, Gua), 163.3 (q CO, Boc). vma (ATR)/cm™: 3250 (NH), 2982 (NH), 2933, 1725
(C=0), 1634 (C=N), 1596, 1552, 1467, 1400, 1368, 1328, 1280, 1249, 1228, 1153, 1105,
1059, 1032, 943, 909, 877, 855, 808, 760, 721, 711. HRMS (ESI*) m/z: [M + H]" Calcd. for
Ca0H31N4O4 391.2345; Found: 391.2350.

1-(5,6,7,8-Tetrahydroquinolin-3’-yl)-2,3-di(tert-butoxycarbonyl)-2-iminoimidazolidine
(14b) — Procedure A with N,N-di-(tert-butoxycarbonyl) imidazolidine-2-thione. White solid
(85%). Mp. 128-131 °C, clean melt. 8y (400 MHz, CDCls): 1.21 (s, 18H, CHs, Boc), 1.60-
1.66 (m, 2H, CH,), 1.68-1.75 (m, 2H, CH,), 2.57 (app. t, 2H, J 6.0, 6.3, CH,), 2.71 (app. t,
2H, 1 6.0, 6.3, CH,), 3.71 (s, 4H, CH,), 6.83 (d, 1H, J 2.4, Ar), 7.94 (d, 1H, J 2.4, Ar). 3¢ (100
MHz, CDCls): 22.7 (CH,), 23.3 (CH,), 27.8 (CHs, Boc), 28.7 (CH,), 31.7 (CH,), 43.1 (2
CH,), 82.8 (q'Bu, Boc), 128.1 (CH Ar), 131.3 (q Ar), 140.2 (q Ar), 140.5 (CH Ar), 142.2 (q
Ar), 149.9 (g CO, Boc), 150.6 (g, Imi). vmax (ATR)/cm™: 2979, 2921, 2858, 1752, 1754,
1719(C=0), 1649 (C=N), 1594, 1560, 1465, 1368, 1333, 1293, 1257, 1233, 1202, 1187,
1107, 1037, 1005, 977, 947, 921, 844, 823, 786, 767, 746, 735, 712, 700, 682. HRMS (ESI®)
m/z: [M + H]" Calcd. for C,,H33N40, 417.2502; Found: 417.2496.
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1-[6-(Ethylamino)pyridin-3-yl]-2,3-di(tert-butoxycarbonyl)guanidine (15a) — Procedure
A with N,N'-bis-(tert-butoxycarbonyl)-S-methylisothiourea. Colourless crystals (91%). Mp.
136-138 °C, clean melt. &y (400 MHz, CDCl3): 1.27 (t, 3H, J 7.0, CH3), 1.50 (s, 9H, CHs,
Boc), 1.56 (s, 9H, CHs, Boc), 3.31 (m, 2H, CH,), 4.44 (t, 1H, J 5.3, NH, NHE), 6.40 (d, 1H,
J 8.9, Ar), 7.77 (dd, 1H, J 8.9, 2.6, Ar), 8.15 (d, 1H, J 2.6, Ar), 10.03 (broad s, 1H, NH),
11.65 (broad s, 1H, NH). 8¢ (100 MHz, CDClIs): 14.9 (CHs), 28.1 (CHs, Boc), 28.2 (CHjs,
Boc), 37.2 (CH,), 79.5 (q 'Bu, Boc), 83.6 (q 'Bu, Boc), 106.5 (CH Ar), 123.7 (q Ar), 133.6
(CH Ar), 142.7 (CH Ar), 153.4 (g CO, Boc), 154.2 (q, Gua), 156.5 (g Ar), 163.6 (g CO, Boc).
vmax (ATR)/cm™: 3285 (NH), 3269 (NH), 3124 (NH), 2976, 2932, 1792, 1722 (C=0), 1605
(C=N), 1561, 1517, 1475, 1448, 1389, 1325, 1280, 1246, 1227, 1150, 1122, 1105, 1059, 954,
883, 843, 814, 763. HRMS (ESI") m/z: [M + H]" Calcd. for C1gH3oNs04 380.2298; Found:
380.2291.

1-(6-(Ethylamino)pyridin-3’-yl)-2,3-di(tert-butoxycarbonyl)-2-iminoimidazolidine (15b)
— Procedure A with N,N’-di-(tert-butoxycarbonyl) imidazolidine-2-thione. White solid
(64%). Mp. 121-123 °C, clean melt. 6y (400 MHz, CDCl5): 0.98 (t, 3H, J 7.1, CH3), 1.14 (s,
18H, CHg, Boc), 3.04 (g, 2H, J 7.1, CHy), 3.59 (s, 4H, CH,), 4.43 (broad s, 1H, NH), 6.12 (d,
1H, J 8.8, Ar), 6.95 (dd, 1H, 8.8, 2.6, Ar), 7.63 (dd, 1H, J 2.6, 0.3, Ar). 6¢c (100 MHz, CDCl5):
14.7 (CHs), 27.7 (CHs, Boc), 37.0 (CHy), 43.0 (2 CHy), 82.4 (q 'Bu, Boc), 106.1 (CH Ar),
130.6 (CH Ar), 135.2 (q Ar), 139.0 (q Ar), 141.0 (CH Ar), 150.0 (g CO, Boc), 154.9 (q, Imi).
vmax (ATR)/cm™: 3375 (NH), 2977, 2933, 1804, 1740, 1712 (C=0), 1698, 1676 (C=N), 1604,
1571, 1502, 1477, 1457, 1367, 1303, 1268, 1245, 1144, 1081, 973, 848, 834, 813, 765, 721,
686. HRMS (ESI") m/z: [M + H]" Calcd. for CxoH32N504 406.2454; Found: 406.2445.

N-Phenyl-1,4-dihydroquinazolin-2-amine (22i) — Procedure C with S-Methyl-N-phenyl
dithiocarbamate. White solid (76%). M.p. 127-128 °C, clean melt. oy (400 MHz, CDCls):
4.87 (d, 2H, J 5.5, CH,), 6.25 (broad s, 1H, NH), 6.67 (m, 2H, Ar), 7.04 (dd, J 7.7, 1.4, Ar),
7.13 (td, 1H, J 7.7, 1.4, Ar), 7.21 (dd, 2H, J 7.4, 1.1, Ar), 7.27 (t, 1H, J 7.7, Ar), 7.39 (t, 2H, J
7.4, Ar), 8.23 (broad s, 1H, NH). 8¢ (100MHz, CDCls): 47.4 (CH,), 115.8 (CH Ar), 117.8
(CH Ar), 120.5 (q Ar), 125.1 (CH Ar), 127.3 (CH Ar), 129.5 (CH Ar), 130.2 (CH Ar), 130.6
(CH Ar), 135.9 (q Ar), 145.7 (q Ar), 179.9 (g, CN). vimax (ATR)/cm’™: 3469, 3358 (NH), 3168
(NH), 3005, 1619 (C=N), 1592, 1524, 1492 (C=N), 1455, 1425, 1352, 1315, 1299, 1266,
1242, 1197, 1175, 1112, 1071, 1028, 965, 746, 691. HRMS (ESI*) m/z: [M + H]" Calcd. for
Ci14H14N3 224.1188; Found: 224.1186.
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N-(2-acetoxyethyl)-1,4-dihydroquinazolin-2-amine (22j) — Procedure C with S-Methyl-N-
(2-acetoxyethyl) dithiocarbamate. White solid (60%). M.p. 56-58 °C, clean melt. 6y (400
MHz, CDCls): 1.94 (s, 3H, CHs), 3.65 (broad s, 2H, CH,), 4.07 (t, 2H, J 5.3, CH,), 4.22
(broad s, 1H, NH), 4.54 (broad s, 2H, CHy), 6.61 (broad s, NH), 6.64 (m, 1H, Ar), 6.71 (app.
t, 1H, J 5.4, Ar), 6.96 (d, 1H, J 7.3, Ar), 7.06 (td, 1H, J 7.6, 1.3, Ar). éc (L00MHz, CDCly):
20.9 (CHa), 43.5 (CH,), 46.0 (CHy), 63.1 (CH,), 116.0 (CH Ar), 121.4 (q Ar), 118.4 (CH Ar),
129.3 (CH Ar), 130.5 (CH Ar), 145.2 (q Ar), 171.5 (q CO), 181.9 (g, CN). vimax (ATR)/cm™:
3376, 3185 (NH), 3025 (NH), 2956, 2926, 1720 (C=0), 1632 (C=N), 1607, 1586, 1545,
1494, 1458, 1445, 1382, 1361, 1335, 1315, 1282, 1253, 1216, 1163, 1145, 1085, 1065, 1044,
1023, 924, 866, 813, 790, 755, 715, 676. HRMS (ESI") m/z: [M + H]" Calcd. for C1,H16N30,
234.1243; Found: 234.1239.

N-(2-Furanylmethyl)-1,4-dihydroquinazolin-2-amine (22k) — Procedure C with S-Methyl-
N-(2-furanylmethyl) dithiocarbamate. Yellow solid (63%). M.p. 69-71 °C, clean melt. oy
(400 MHz, CDCls): 4.57 (s, 2H, CHy), 4.60 (s, 2H, CH,), 6.23 (d, 1H, J 3.1, Ar), 6.30 (app. t,
1H, J 2.4, Ar), 6.32 (broad s, 1H, NH), 6.62 (d, 1H, J 7.6, Ar), 6.68 (t, 1H, J 7.4, Ar), 6.73 (t,
1H, J 5.1, NH), 6.94 (d, 1H, J 7.4, Ar), 7.10 (t, IH, J 7.6, Ar), 7.32 (app. t, 1H, J 0.7, Ar). 6¢c
(100MHz, CDCls): 41.4 (CHy), 46.2 (CHy), 108.1 (CH Ar), 110.6 (CH Ar), 116.1 (CH Ar),
118.6 (CH Ar), 121.6 (q Ar), 129.4 (CH Ar), 130.7 (CH Ar), 142.3 (CH Ar), 145.1 (q Ar),
150.6 (q Ar), 181.5 (0, CN). vmax (ATR)/cm™: 3256 (NH), 2937, 1673, 1633, 1609 (C=N),
1542, 1489, 1451, 1376, 1332, 1197, 1147, 1092, 1054, 1045, 1011, 884, 833, 751, 725, 669,
658. HRMS (ESI*) m/z: [M + H]" Calcd. for C13H14N30 228.1137; Found: 228.1131.

N-(n-Propyl)-1,4-dihydroquinazolin-2-amine (221) — Procedure C with S-Methyl-N-propyl
dithiocarbamate. White solid (81%). M.p. 56-58 °C, clean melt. dy (400 MHz, CDCI3): 0.88
(t, 3H, J 7.3, CH3), 1.53 (app. s, 2H, J 7.3, CH,), 3.28 (broad s, 1H, NH), 4.23 (broad s, 2H,
CHy), 4.64 (broad s, 2H, CH), 6.34 (broad s, NH), 6.62-6.70 (m, 2H, Ar), 7.00 (d, 1H, J 7.3,
Ar), 7.09 (t, 1H, J 7.6, 1.3, Ar). 6c (100MHz, CDCl3): 11.4 (CH3), 22.2 (CH,), 46.0 (CHy),
46.4 (CH,), 116.0 (CH Ar), 118.4 (CH Ar), 121.3 (q Ar), 129.4 (CH Ar), 130.6 (CH Ar),
145.3 (q Ar), 181.1 (g, CN). vmax (ATR)/cm™: 3224 (NH), 3063 (NH), 2961, 2930, 2873,
1627 (C=N), 1605, 1546, 1495, 1457, 1376, 1335, 1288, 1264, 1227, 1156, 1101, 1063, 944,
870, 749. HRMS (ESI*) m/z: [M + H]" Calcd. for C11H16N3 190.1344; Found: 190.1932.

N-(2-acetoxyethyl)-1,4-dihydropyrido[2,3-d]pyrimidin-2-amine (23j) — Procedure C.
Yellow oil (64%). 6y (400 MHz, CDCls): 1.92 (s, 3H, CHj3), 3.70 (broad s, 2H, CH,), 4.09
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(m, 2H, CH,) 4.62 (s, 2H, CH,), 6.50 (t, 1H, J 4.0, 8.0, Ar), 6.81 (broad s, 1H, NH), 7.00
(broad s, 1H, NH), 7.29 (d, 1H, J 8.0, Ar), 7.80 (d, 1H, J 4.0, Ar). 3¢ (100 MHz, CDCls): 20.8
(CHs), 43.4 (CH,), 45.6 (CH), 59.8 (CH,), 113.6 (CH Ar), 116.2 (q Ar), 138.4 (CH Ar),
147.0 (CH Ar), 151.3 (q Ar), 171.4 (q CO), 182.7 (q CN). vimax (ATR)/cm™: 3314 (NH), 2926,
1725 (C=0), 1622, 1596, 1543, 1446, 1367, 1224, 1977, 1040, 952, 773. HRMS (ESI") m/z:
[M + H]" Calcd. for C11H15N40, 235.1195; Found: 235.1199.

N-(Furan-2-ylmethyl)-1,4-dihydropyrido[2,3-d]pyrimidin-2-amine (23k) — Procedure C.
Yellow solid (51%). M.p. 185°C, clean melt. 64 (400 MHz, CDCls): 4.63 (s, 2H, CH,), 4.81
(s, 2H, CH,), 6.23 (d, 1H, J 4.0, Ar), 6.26 (d, 1H, J 4.0, Ar), 6.50 (t, 1H, J 4.0, Ar), 6.59
(broad s, 1H, NH), 6.90 (broad s, 1H, NH), 7.25 (m, 2H, Ar), 7.83 (d, 1H, J 4.0, Ar). 3¢ (100
MHz, CDClg): 41.4 (CHy), 43.1 (CHy), 107.1 (CH Ar), 108.1 (CH Ar), 113.1 (CH Ar), 114.2
(g Ar), 136.6 (CH Ar), 142.1 (CH Ar), 147.5 (CH Ar), 150.8 (g Ar), 171.1 (g Ar), 182.7 (g
CN). vinax (ATR)/cm™: 3235 (NH), 2921, 1650, 1598, 1534, 1501, 1488, 1443, 1336, 1328,
1245, 1189, 1098, 1035, 926, 883, 807, 770. HRMS (ESI") m/z: [M + H]" Calcd. for
C12H13N40 229.1089; Found: 229.1090.

N-(1,3-Benzodioxol-5-ylmethyl)-1,4-dihydropyrido[2,3-d]pyrimidin-2-amine  (23m) -
Procedure C. Yellow oil (39%). 6y (400 MHz, CDCls): 4.46 (broad s, 2H, CH,), 4.57 (s, 2H,
CH,), 5.82 (s, 2H, CH,), 6.44 (t, 1H, J 4.0, Ar), 6.62 (s, 2H, Ar), 6.67 (s, 1H, Ar), 6.80 (broad
s, 1H, NH), 7.05 (broad s, 1H, NH), 7.20 (d, 1H, J 4.0, Ar), 7.73 (d, 1H, J 4.0, Ar). ¢ (100
MHz, CDCls): 45.6 (CH,), 48.0 (CHy), 101.0 (CH,), 108.2 (CH Ar), 108.9 (CH Ar), 113.4
(CH Ar), 116.4 (q Ar), 120.8 (CH Ar), 131.3 (q Ar), 138.4 (CH Ar), 146.8 (CH Ar), 146.9 (q
Ar), 147.8 (q Ar), 157.1 (q Ar), 182.2 (@ CN). vmax (ATR)/cm™: 3229 (NH), 2921, 2852,
1783, 1653, 1543, 1500, 1488, 1443, 1377, 1327, 1245, 1097, 1037, 924, 887, 805, 769.
HRMS (ESI") m/z: [M + H]" Calcd. for C15H15N40, 283.1191; Found: 283.1195.

5. Yields obtained for all compounds prepared
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Table S1. Yields (% of purified material) obtained in the preparation of the Boc-protected

derivatives (stage A) and final hydrochloride salts (stage B) starting from aminopyridines.

Cmpd Structure A Cmpd Structure B
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| B |
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Table S2. Yields (% of purified material) obtained in the preparation of the neutral

derivatives 19-25m (stage A) and final hydrochloride salts 19-25n (stage B).

Cmpd Structure A Cmpd Structure B
Cry LN e
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DS | ] | e
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o

% 4M HCl in 1,4-dioxane, ° 1.25M HCI in CH;OH.
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6. NMR spectra of final hydrochloride salts

1-(Pyridin-2-yl)guanidine hydrochloride (5c)
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hydrochloride (5d)
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1-(Pyridin-2-yl)-3-(phenyl)guanidine hydrochloride (5i)
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1-(Pyridin-2-yl)-3-(2-hydroxyethyl)guanidine hydrochloride (5j)
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1-(Pyridin-2-yl)-3-(2-furanylmethyl)guanidine hydrochloride (5k)
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1-(5-Bromopyridin-2-yl)guanidine hydrochloride (6c)
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1-(5-Chloropyridin-2-yl)guanidine hydrochloride (7c)
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1-(5-Chloropyridin-2’-yl)-2-iminoimidazolidine hydrochloride (7d)
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1-(5-Chloropyridin-2-yl)-3-(propyl)guanidine hydrochloride (71)
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1-(5-Methylpyridin-2-yl)guanidine hydrochloride (8c)
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1-(5-Methylpyridin-2’-yl)-2-iminoimidazolidine hydrochloride (8d)
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1-(5-Methylpyridin-2-yl)-3-(phenyl)guanidine hydrochloride (8i)
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1-(5-Methylpyridin-2-yl)-3-(2-hydroxyethyl)guanidine hydrochloride (8j)
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1-(5-Methylpyridin-2-yl)-3-(2-furanylmethyl)guanidine hydrochloride (8k)
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1-(5-Methylpyridin-2-yl)-3-(propyl)guanidine hydrochloride (8I)
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1-(5,6,7,8-Tetrahydroquinolin-2-yl)guanidine hydrochloride (9c)
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1-(5,6,7,8-Tetrahydroquinolin-2’-yl)-2-iminoimidazolidine hydrochloride (9d)
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1-(5,6,7,8-Tetrahydroguinolin-2-yl)-3-(phenyl)guanidine hydrochloride (9i)

=y
o4 o o 00 O O I N WD
s O h e O
. . [l ol ol - VR Rl o
R R N R B I R R i i
o

L-..H._W k\i#__

Iin'r"I

(IR

T T
B 4 3 2_ ppm

o
& |
|~

o e el

& M oo - - o

G 1 o o - -4} o T o
. * * * . - o =

oo = o - - e

W i - “ : " P ]
ek e - -

—— 135,

1
=1
=1
b

NNEL f1

| | o | o ll‘

150 140 130 120 110 100 90 80 70 60 50 40 30 ppm

S45



1-(5,6,7,8-Tetrahydroquinolin-2-yl)-3-(2-hydroxyethyl)guanidine hydrochloride (9j)
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1-(5,6,7,8-Tetrahydroguinolin-2-yl)-3-(2-furanylmethyl)guanidine hydrochloride (9K)
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1-[5-(Ethylamino)pyridin-2-yl]guanidine hydrochloride (10c)
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1-[5-(Ethylamino)pyridin-2’-yl]2-iminoimidazolidine hydrochloride (10d)
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1-(Pyridin-3-yl)guanidine hydrochloride (11c)
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1-(Pyridin-3’-yl)-2-iminoimidazolidine hydrochloride (11d)
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1-(6-Chloropyridin-3-yl)guanidine hydrochloride (12c)
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1-(6-Methylpyridin-3-yl)guanidine hydrochloride (13c)
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1-(5,6,7,8-Tetrahydroquinolin-3-yl)guanidine hydrochloride (14c)
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1-(5,6,7,8-Tetrahydroquinolin-3’-yl)-2-iminoimidazolidine hydrochloride (14d)
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1-[6-(N-ethylamino)pyridin-3-yl]Jguanidine hydrochloride (15c¢)
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1-(6-(Ethylamino)pyridin-3’-yl)-2-iminoimidazolidine hydrochloride (15d)
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1-(5-Nitropyridin-2-yl)guanidine hydrochloride (17c)
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1-(5-Aminopyridin-2-yl)guanidine hydrochloride (18c)
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N-Phenyl-1,4-dihydroquinazolin-2-amine hydrochloride (19i
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N-(2-hydroxyethyl)-1,4-dihydroquinazolin-2-amine hydrochloride (19j)
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N-(Furan-2-yl)-1,4-dihydroquinazolin-2-amine hydrochloride (19k)
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N-(n-Propyl)-1,4-dihydroquinazolin-2-amine hydrochloride (191)
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N-(2-hydroxyethyl)-1,4-dihydropyrido[2,3-d]pyrimidin-2-amine hydrochloride (20j)
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N-(furan-2-ylmethyl)-1,4-dihydropyrido[2,3-d]pyrimidin-2-amine hydrochloride (20k)
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N-(1,3-benzodioxol-5-ylmethyl)-1,4-dihydropyrido[2,3-d]pyrimidin-2-amine  hydrochloride
(20m)
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7. HPL.C spectra of final hydrochloride salts
1-(Pyridin-2-yl)guanidine hydrochloride (5c)
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1-(Pyridin-2’-yl)-2-iminoimidazolidine hydrochloride (5d)
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1-(Pyridin-2-yl)-3-(phenyl)guanidine hydrochloride (5i)
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1-(Pyridin-2-yl)-3-(2-hydroxyethyl)guanidine hydrochloride (5j)
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1-(Pyridin-2-yl)-3-(2-furanylmethyl)guanidine hydrochloride (5k)
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1 LNEMNOWSN | 1378 [ 13 3 [iE- ]
LIB IR | 14 45 [+ i1 13 ar ik, -1
2 LINSNORA | 15 B8 41 29 43 ik
L] LINSORAl | T dd [+ I g4 0150
2 UNEMOWH | 521 [ 29 a8 [iRrs]
-] LINOA ) | o B Ha1) Sre2 C- -
! UNFEMNOWH | o3 B im =31 44 1714
- LIRS | oS O g3ds -4 oy 12
¥ LINSMORAS | o8 (8 [ 15 a8 41 ilardd
10 | CINSMORS' | o8 o) g900 = a0 il o1
i LIRS | oa B 441 24 a0 il o1
13 | CIRSMNORS | S8 T3 49491 23 a0 il 61
13 IO | OB 00 [Vl 24 41 il
14 BRSO g4 =1 41 | iT=rdd
13 | CINSEMORS 128 13 [Vlir af a0 nong
18 UNEMOWS | 2025 aam a3 an oo
1L LIRS | ds 241 a4 20 ki1
14 UMD | 20 58 aam o4 an o
14 LIEEMOANS LR e 241 <1} 20 | 111
L LAY LT 241 <1} 20 oana
al LEEMOANS L BT [+ 1w =1 20 s
ey UNEMOWS | 0 e aa1 as [+§1] oo
i LN L 0 OF 241 24 a0 g
| 24 LB | 30 ST 241 <1 a0 g
=5 UNEMOWS | 30 38 .08 18 a2 il -]
| 28 LN L 0 S8 [1 1w ar a0 g
il LB | 30 B [1 1w =1} a0 1T=1 Wl
| 28 LN L0 TS [1 1w ar a0 nona
= LINEMOW N | 30 B3 aar ar ao nona
| g | oibaeincnnis | 5 o 441 T aol péng
31 LINEMOWN | 3103 ag1 as ao oo
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1-(5-Bromopyridin-2-yl)guanidine hydrochloride (6c)

Chromatogram : bki95-Br-Gua.HCI_channel1

System : HPLC-PDA

Mathod © Gradizntl
User : Dianiel

Acquired : DAM22011 134525
Processed - 08022011 143258
Printed - D2/02/2011 150047

bkif5-Br-Gua.HCI.DATA - Prostar 335 Absorbance Analog Channel 1 LCOS20EME22

2,40
220
2,00
1,50
1,60
1,40
1,20
1,00
&0
GO{&
40
20

mAL

aM

m | a a2 = [ § 21

Peak results :

g 8 10 12 14 16 18 20 22 24 28 28 30 32 34 35 38 40 42 44

X | Hame Time Quandty Feight Area Amah
[Min] [% Areal PmALT [MuALLMIND [l

1T |UMKNOWHM |23.80] 042] 396 77| 0440

2 [umemowem|23se] ocopalzagss] 47330 gopmm

3 [umemowm[zesap]  gops] 7o 12] pom

4 [umenowin|3z30]  oa4] 124 25| nam

5 |UMKNOWM|34.11 02| 3s 04| oox

6 |UMKNCWM|3483] go2| 20 03| oois

7 |UMEMOWM[3555] aQo7| &7 13| o7

B |UMKMOWM|3577] o] 55 07| oo3a

o |UNKNOWM|3596] oo3| 34 05| oaoIw

10 |UNKNOWHM|3676| oo1| 33 03| oois
11 {umsnowm [3700]  opa] a4 0E[ poas
iz {umsowem (3753  ops] 36 o= poos
13 (umsmowen[3eo0]  om| 16 gz ooin
Tot 1oo.0afza1a5] 47551 [100.000

Min
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1-(5-Chloropyridin-2-yl)guanidine hydrochloride (7c)

Chromatogram : bkigé-Cl-Gua.HCl_channel1

System : HPLC-PDA
Method | Gradient
Usar : Dianisd

bkiBG-Cl-Gua. HCILDATA - Prostar 335 Absorbance Analog Channel 1 LCOB0BMEZ2

Acquired ; DRO22011 12:32:54
Processed 0822011 132022
Printad - DEM22011 132644

aM

-

a

Peak results :

g 8 10 12 14 16 18 20 22 24 28 28 30 32 34 35 38 40 42 44

Min

Index | Hame Time uandty Haighi Ara Ama%
[Min] [ Area] prau] [mAuUMIn [

1 [UMKMOWN|2706] 038] 480 TE| CaE0

2 {umkown]oose] ocapyfopmsal ogapal gopns

3 |uwkwown|arar] 33| zas 66| 0330

4 |umemown|zo0a] aos| s7 10| ©osr

S |UMKMOWN | 32 51 oid] 121 20| oose

£ |UMKMOWN|3428] ooz a3s 0s| ooos

T | UNKNOWN | 34 51 opz| 3. 04| oois

B |UMEMOWN|3473] aog| 1z 01| 0003

o |UMKMOWN|3498] ami| 1E 02| oooa

10 |UMKNOWN[3537| g02| 40 0=| ooa
11 Jumknown[3e7s]  om| 14 01| ooos
12 Jumkwown[3es7] gl ae ool opa
13 umenown[3eor]  om] 19 01| ooe
Tok o000 [2151.3] 20827 (400000
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1-(5-Chloropyridin-2’-yl)-2-iminoimidazolidine hydrochloride (7d)

Chromatogram :
bki305-2-imi-5-Cl-pyr.HCI_channel1

System : HPLC-PDA

Method - Gradienti
User : Daniel

bki305-2-imi-5-Cl-pyr HCLDATA - Prostar 335 Absorbance Analog Channel 1 LC0S08ME22

Acquired - 11/08/2011 12:01:26
Processed : 11/08/2011 14:26:07
Printed - 1100872011 143717

2 800
2 600
2 400
2 200
2,000
1,800
1,600
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Peak results :

B B1[]121416182[]222425283[]323436384'34244

Min

Index Mame

Time

[Min]

LINKNOWM

204

Crueantity

]

Height

Yo Areal [mALT ImALl Min]

Arza

Arza %
[%a]

B.2

068D

UNENCWMN

236

Ba.74

1176.8

28743

LINKMNOWEMN

23,42

D24

23

0237

Pl RO | —

UMENOWMN

20.49

D.23

3.9

0.331

Toial

100,00

1181.5

100.000
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1-(5-Chloropyridin-2-yl)-3-(propyl)guanidine hydrochloride (71)

Chromatogram : bki161-Cl-Gua-nPr.HCI_channel1

System : HPLC-PDA
Method © Gradient]
Ussar : Dianiied

Acquired : DADR2011 1£:59:25

Processed | 080272011 154655
Printed - 020272011 15:5200

bki181-Cl-Gua-nPrHCI.DATA - Prostar 335 Absorbance Analog Chanmel 1 LCOS808MB22

2,80
2,60 f\
240 |
2,20 |
2,00 |
1,80

5 1,60 |

= 1.40

E 120
1,00
0w
b |
B =
40 z ‘
20
B A B B | ¥ [ T B 1 AL A ¥
0 2 4 8 8 10 12 14 16 18 20 22 24 2§ 28 30 32 34 36 38 40 42 44
Min
Peak results :
Index | Name Time Cuanity Height AlEd AR3 %
[Min] AL [mALLMIn 3]
1 UNEMOWN | 2347 0.35 49.7 13.2 0351
2 UNEMNOWH | 24 53 0135 ot I ] 3.9 D147
3 UINEMOWNE | 26 40 SO | 2T E 7286 | 99314
4 UNEMOWN | 2077 0.03 7.0 1.0 0LO27T
F UNEMNOWN | 32.41 .07 14.1 2.5 D.066
-] UNEMOWHN | 33.36 0,00 2.7 02 0.o0S
7 UNEMCWWH | 34 50 i0.03 5.8 1.0 0.03E
=] UNEMNOWH | 34.81 0.0 31 0.5 004
] UNEMOWHN | 37.13 0.01 38 0.5 D014
10 | UMEMOWN | 3760 .02 41 0.8 0.020
11 UMEMOWH | 3870 .00 15 0.1 LO03
12 | UNMENOWEN | S0 92 001 27 04 Doiq
ToEl 100.040 | 2E25 4 S7o43 | 100000
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1-(5-Methylpyridin-2-yl)guanidine hydrochloride (8c)

Chromatogram : bkig3-2_channel

Syutern | HPLC-POR Avpeired | U111 1848
Miathod - Graclen] Procmmed - SIOL2011 172043
bwer ; Crarvd Printed - (VI 18

DkIS3-2.0WATA - Prostar 335 Absormance Analog Channal 1 LCDS03MEZ2

=
=<
: |
Kin
Peak results :
Tndmx Harmm Time Uowr@y Hogt Arma  Bmns
1 LUREMNOWH | 1581 a0s £4 19 [N -]
LIBHMORAE | 18 135 Q04 24 a5 postd
5| ol | on on 901 1.5 [7] 0 o |
4| i | on e g% o oa] ool
3 LREMNOWH | 21 57 2P | 1170 I0TT| w8
-] U e [ e 11 [+l ilir i
! WUHEMNOAW S | 30 D4 105 Erd 130 1054
- WIRHMOANY | T B [Vl L] 93 iNir-]
¥ LIRS | 900 ol 499 DO
19 LIbR AR | S ] 900 ol 49 LI
18 |y pgridia | oo og 05 pE g opm)
13 LR LRI 900 ol 49 LI
13 T e 241 15 [/ Lo
15 LIBRORA | SO BT [1 1w 12 a2 Lo
15 LIFSOMORA | S 4 [1 1w V. 43 LS|
[ LIREMOAA ) | 34 58 aar 31 a3 1§irs]
1r LIFSMORA | S8 B 004 L a3 JiNis ]
13 LIRS | 38 B ag1 1.3 o 0 0os
19 LIRS | 28 DT 241 14 [ ooy
| oy | i | 8 gl 008 £ 1| (o
i LIBHMOAE | 35 B [+ 15 21 43 ilir-}
£ | UREMOWS | 35 0 a4 18 as 0
A3 | LIBEPORATE | ST [ 1w - 03 iRirc]
| oa | Libsmgcmaey | o e g41 17 g2l ppeg
&5 | UKREMNOWN | 3712 am 1z a [0
| 28 1 LIRSEMORSS | S S0 [ lir 1% [+l now
o ] g900 ol 499 DOE]
| o | Lingmiiaas | 1T g% 17 04] [
& | UREMNOWH | ST am 13 a.r [§i ]
| 53 |iinsrioans [0 37 [[Ts 1§ a3] ol
31 LUREMOAS S | 41 29 a.ax 1.8 a3 [1§ira]
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1-(5-Methylpyridin-2’-yl)-2-iminoimidazolidine hydrochloride (8d)

Chromatogram :

bki284-2-imi-5-Me-py.HCI_channel1

Sysben | HPLC-PDA 11 1127
Mathod  Cradent] Froommsed ISUNGOT1 1219503
Uiner . Dunel Frimied . 20T 122147

L2 E4-2-mi-S-Me-py. HOLDATA, - Prostar 335 Absorbance Anakog Channel 1 LODSOaMES2

mal

Peak results :

Index Mame Eaw
1 L NN 0 o
LM 1g 0 OgF

- T 1a 1N -
L] T A al nsl

4 LREMNOWS | 20 8 am d aa ooy

- LIRS ORAR ) ) O 04s o] 19 480

7 LNEMNOWE | .50 [ 15 as [1§irr]

- LM 12 TS 0os a5 1Nl

¥ LIBOORAN § 208 S ) Pt e ES ) pE e
10 1 LIRRORRTN § 2 BT 008 r s nesl
18 LIRS ORAT ) o 3T 0 15 gr nnd
12 L UIRSRORRS | 5 0 42 09 0139
- 131 -] 119 N1
14 | UINEMORRE | G5 0y 14 g9 sl
15 1 UIBEMORRE |0 50 g9z 1§ '] iNir -1
18 UMD | 3028 a0 1.1 a2 [1§ire]
1L LIEEOAR L B8 008 24 43 [1Ni-
14 LINEMNOW N | 32 01 038 1.8 23 0 5%
19 LINORA 1 20 48 o 4 a8 N1 -1
|2 | it | S0 B qas 14 g2l fical
= 100 | 1101.4 540 | vo0 oo
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1-(5-Methylpyridin-2-yl)-3-(phenyl)guanidine hydrochloride (8i)

Chromatogram :
ssmmm11-5-Me-py-gua-ph.HCl_channeli

System : HPLC-PDA
Method - Gradient
User : Daniel

ssmmm11-5-Me-py-gua-ph.HCLDATA - Prostar 335 Absorbance Analog Channel 1 LCOS0a8Ma22

Acquired : 08/112011 11:55:22
Processed : 08112011 12:42:51
Printed - 02/11/2011 12-45:40

1,800
1,600
1,400
1,200

= 1,000
200

60

m

E
400

20 E
0

L
[ W

[ ¥

1

-3
=]
E

0 2 4 6 & 10 12 14

Peak results :
Index Mame Time Cuantity Height Area  Area
[Min] % Areal _[mALT JmaL Mind [*]
1 UNEMOWRM | 22 20 0.04 5 D4[ 0035
2 [UNENOWN | 23.28 D.06 3.9 DA{ 0.056
3 [ UNEMOWRN | 25 51 0.10 73 1.0{ 0100
4 | UMEMOWM | 28.15 0.01 1.1 0.1 0.008
5 [ UNKENOWN | 26.68 0.80 5 B3| 0.604
8 [ UNEMOWRN | 2708 0385 (16203 101843 { 28045
7| UNEMOWN | 23.82 D.15 7.1 Sl 0150
Total 100,00 18052 10205 | 100,000

Min

16 18 20 22 24 26 28 30 32 34 36 38 40 42 44

S78



1-(5-Methylpyridin-2-yl)-3-(2-hydroxyethyl)guanidine hydrochloride (8j)

Chromatogram :

ssmmm8-5-Me-py-Gua-hydroxyethyl. HCl_channe

Aecquired - 07112011 14:53:06

$iktem : HPLCFDA
Method - Gradientl
User : Danigd

ssmmmée-5-Me-py-Gua-hydroxyethyl HCLDATA - Prostar 335 Absorbance Analog Channel 1 LC0908ME22

Processed : 0771152011 15:40:38
Printed - 071172011 18:10:28

1,100
1,000
900
800
700
600
500
400

mAL

- s &

TIORF

o et
[T

0 5 0 15 20 25 30
Min

Peak results :
Index  Mame Time Cuantity Height Arza Area %
[Min] [% Areal [mAU] [maALLMin] [Fa]
1 [UMNEMNOWMN| 937 0.11 42 13| 0113
2 |UMENOWM | 17.28 0.05 43 pDA| 0054
3 [UMEMOWN] 21,83 2820111129 11069 { 28107
4 | UMENOWM | 25.68 1.00| 480 11.3 1.003
5 | UMKMOWM | 27.01 0.26 13.8 29| 0258
8 | UNEMOWN | 27 36 038 172 421 0376
Total 100.00 [ 1201.3 1127.2 [ 100,000

35

40
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1-(5-Methylpyridin-2-yl)-3-(2-furanylmethyl)guanidine hydrochloride (8k)

Chromatogram :
ssmmms-5-Me-2-furanylguanidine. HCl_channell

Systmm | HFLE-FDA Aogdred | TIAG0T1 14252
Mathod | Gredend! Frocmssd - 1171000011 1512051
Uner - Durvel Frinted - 111002011 152851

ssmmim-S-Me-2-furanyiquanidine HCLDATA - Prosiar 335 Absorbance Analeg Channel 1 LCDE0aMEE2

2
==
15
150
&
1
E i E
3
]
T F ¥ & 5 10 12 14 16 18 H = H X 3 W0 =2 R % w4 d
Kin
Peak results :
Index Marre Time Uomrsy togl Arma  Brma %
B
1 LNEMOVW N | 1052 a1 o8 ao o4
LINEMOASS 1R TS 441 23 apn Loge |
3 LM LT [ oL | 41 JilAl]
4 BN 4D [ a8 apn 187
5 UREMNOWN | 0BT aa3 as a1 nx=
-} LIBORR 12 OF agy ar 1] il
7 UREMNOWN | 22 00 a41 13 as 04083
2 LINORA 120 19 020 a8 ga LIt
¥ LINORAY | o 0 401 [k | a0 oo
19 RO L 1D 4491 [1h-] [1:] 111
L T T a1 Jil2 ]
13 TR ap0 nong
13 TR ap0 nong
14 TR aab] SEITE
13 L PO 15 noe |
18| LURENOWY ao 1 ar. 1
17 ] LIRONERR |2 a0 pont
18 | LREMOWS a3 0143
19 | LINEMORSY a0 il
| x| o i apl ogng
Fil Ll RO b agQ il i -1
= L MMV ao 000
il T ap0 Lo0e |
|28 | iR aol ol
=5 L NEM OV ao ooar
IR aol AT
il L PO a3 0|
| am | ey 01 pfey
A | LINEMOW S ao 1 Har. 1]
2 | UINEMNORY | RS 401 23 a0 Lo
an UREMNOWN | 3518 aas 11 a1 11~}
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1-(5-Methylpyridin-2-yl)-3-(propyl)guanidine hydrochloride (8I)

Chromatogram :
bki161-Me-Gua-nPr.HCI_channel1

Systeen  HPLC.POR Acqured 08022011 15 5031
Mathod - Geareni! | Processad 80272011 168,00
User Dol Panted 14022011 130845

161-Me-Gua-nPr.HCIL.DATA - Prostar 335 Absorbance Analog Channel 1 LCO808M822

mAU

ot T et 8 L 0h ]

Peak results :

s
1_TUNKNOVIN | 844
2| UNKNOIN] 033
2 [unNsNOwN ] 091
4 JUNKNOWN [1023] 000
5 JUNKNOWN 13058 Q01
S LUNKNOWNLI0TTE Q.00
7_JUNKNOWN 19511 005
: umumag.u_smai
| 10_LUNKNCWN 12270 1l ) 6010
1t [UNKNOWN 23201 053] a4 271 07
12 _{UNENOIN (23808 0111 203 4040110
13| UNKNOWN 2a57] 0687|2617l ST1n
14 _JUNENON a7a0] 061l 1057 331 _oea
L 151 UNKNOWIN 20 24 | 14 1531 0282
10| UNKNOWN 130 1% Q03] 119 17| 0031
17 L UNKNOWN 30 80 002 T4 121 0023
| 18._LUNKNOVIN (2140 L 2al
19 |UNKNOWN 32171 000] 11 01] 0002
20 | UNKNOUN 3238 002] 17 10f 0010
20 JUNKNOWN 23201 QRG] M) S81 0162]
22 |UNKNOWN[3376] 004] 150 18] 0006
22 [ UNKNOWN 3453 002 13 10! 0018
|24 LUNKNOWN [2a08] 0011 32 a4
25 JUNKROWN 3643 Q01 36 03] 0006)
26| UNKNOVIN | 36 001 42 1].0013
21_|UNKNOWIN 136671 0001 17 11 0009
28 _LUNKNOWN L0 18] 0011 20 A1_000%)
LTotal MO0DI33I0TY 544201100000
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1-(5,6,7,8-Tetrahydroquinolin-2-yl)guanidine hydrochloride (9c)

Chromatogram : bkis6-THQ-Gua.Hel_channelt

Shyuiem | HFLC-FDA Aogared | BRI 113700
Mathod | Gredend! Frocmsed = DBTLACNITT 120430
Uner - Durvel Frimied . B0 1222808

DRISE-THEHEUE Hl DATA - Prosiar 335 Absorbance Analeg Channel 1 LODS0aMEa2

1,500
1,500
14
1,300
1200
1,100
1.00d
- &g
= B0
£ TG
800
E
B
I i Bk ' T
U2 & B 8§ 10 12 @ 18 18 & 2 4 & &8 0 8 Hd %% Hd
Kin
Peak results :
Irdex Mame Time Uoarly Hmght Armd Aas ™
1 UNEMNOVWH | 1820 qm e a1 [fi]
LINEMORY 1R TS 4901 1.7 41 now
2 LIBEMOAN LTS 4491 14 a3 1N
4 L OAN L4 4491 1% [ iR
& LINEMON N | 21 B8 0.0z 5 a2 00w
-} LINEMOASS 1D 1] FE- AT nost]
¥ L NEMNOW N | 252020 a2e 1.1 44 18 -]
-] LN OAS S gy s a8 1T
] LIMEMOAS | Q08 15 11 i Nili-]
19 LINEMOASS LS oz B4 a1 | g
11 LNEMOASS LI g2 prs- 1 - br 1 I dir
12 | Uiy | g [T £E ral piEl
13 |uippeiaieg | | g v | s § T TRE T
14 ] LIRNORR 1o TF 0% %] 14 iR
15 | LIREMORRE 120 1T 038 il 24 1 -
18 | UNEMNOWN | 381T 100 o8 a1 [N ]
17 | LIREMNORR | 200 B9 400 11 a1 iR ]
18 | UKNEMNOWN |33 1S am 3 a3 oo
19 | LINSMNCRSS | S0 B0 401 1% a2 poss
A0 | UINEMNORSE | IS ST 401 - [+ noss
Fil WINHEMCRY Y |0 S 49401 2 [ novs
= UNEMNOWN | 388 .00 oW a.1 i)
| LN OAN LSS 4491 15 a3 1 Hilrd
i L OAN L S E [ 1 43 R Pl
=5 L NEMOVW N | 38 00 aa1 1.4 a.1 il
.| LNEMOAS R IR ST 241 11 421 i N1
Tots 10096 | 18T pEqa g | oo0 g
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1-(5,6,7,8-Tetrahydroquinolin-2’-yl)-2-iminoimidazolidine hydrochloride (9d)

Chromatogram : bKi304-r-imi-thg.hcl_channel1

System - HPLC-PDA
Misthod - Gradient
Usar | Dianied

1,200
1,600y
1,400
1,200

- 1.000]

mA

S0y

G0

Agquired ; 11082011 11:12:42
Prmocessed © 11/08/2011 12200011
Printed © 11082011 120245

bki304-r-imi-thq.hcl. DATA - Prostar 335 Absorbance Analog Channel 1 LC0208MA822

10FF]

Peak results :

6 8

o 1

2 14 16

index | Hame Time uandly Heighi AmEa Amat
[Min] AL [mAl Min [l
1_[UNKNOWN|2035]  035] 183 §4] 034
2 lumemown]|2igr]  g27] 9o 28] poer
3 |umemown]2iar]  gaz| &g 23] pam
4 |umkmown|2o03] ass| siE 17.5] DoE3
5 |UMKNOWM|Z785] 041 zan 75 04n
£ |UMKNOWM|2365]  a03]| 76 16| 00ES
T |UMKMOWN| 2655 oeo9|i7are| i7ede| seose
B |UMKMOWM[2804] @15] 108 27| oas0
5 |UMKNOWM|2840] ap4] a2 il RS
i0_|UMKNOWN [2583|  0sd| =78 i0.6[ 0sor
11 |umkmown(apsz] om| 22 02! ooa
12 Jumknown (3184  om| 18 02| popa
Toi 10000 (1sor 2] 48152 (400000

18 20 2z 24 26 28 30

Min

32 34 38 3B 40 42 44
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1-(5,6,7,8-Tetrahydroguinolin-2-yl)-3-(phenyl)guanidine hydrochloride (9i)

bki376b-THQ-Gua-Ph.HCI_channel1

System : HPLCPDA Aoqured - 17012012 184217
Method - Geaclent] Processed : 17012012 105318
User: Dl Priessd : 17002012 155347

bhi3760-THO-Gua-Ph. HCLDATA - Prostar 335 Absorbance Analog Channel 1 LCO90SME22

Incdex Name Tme CQuontty Heght Ama| Aeat
1_|UNKNOWN| 1487| 002 a5 0023
3 _[UNKNOWN| 1503|003l 08 000
3 JUNCNOWN ) 1878 Q12 14 L0
4 |usnOWM|1883] 00o| 13 02| Dos7
£ [IASNOWN| 1625 Q3] 12 Q3] Q1)
& |UNKNOWN! 1800 Qoel 12 [} 020
Z_[usaiown|zews] oasl 31 o5l o]
£ INKNOWN 20431  010) 15 02! pwa
£ limenownl2isal noal as n1l 02
10 |ua=NOWR[2204] 01] 10 03l 010
11 lisaanown] 2272 0z7l a2 oal nz72l
12 |ussnown[228s] aer| 13 02| oovi]
13 |UNKNOWN| 2203 030] 15 02| 000w
7! [Zael aoel 00:0]
15 [useown|2281] o011 1.8 2 on3
18| LNKNOWM|2276] _ 0o03| a2 0077
i7 |UNKNOWRI2S21]  00¢f 2% Q1] Qo4
15 [wsyown|2eot] izl 12 gal oo
19 |ussmnownlgeos! 1921 199 23] 1018
20 [usaNOWM[274t] n7a] & 12| n7en
21 [UNKNOWNI 28521 0ot 04 0ol oop!
2 losanownlapsl gl 23 03] Digel
2z
[T Y ) R E -]
2% [LAsNOWN| 3300 ga=l 32 10| pemm

Yo 1Da00| 4% 230 2| 100000
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1-(5,6,7,8-Tetrahydroquinolin-2-yl)-3-(2-hydroxyethyl)guanidine hydrochloride (9j)

Chromatogram :
ssmmm-21-thg-gua-hydroxyethyl.HCl_channel1

System : HPLC-PDA Acquired 1 1771172011 11:338:10
Mathod - Gradient Processed - 171152011 1222535
Usar : Dianiied Printad : 17/11/2011 124053

ssmmm-2 1-thg-gua-hydroxyethyl HCL.DATA - Prostar 335 Absorbance Analog Channel 1 LCO208MAB22

1,000]
200
200
700
G00]
500

maAL

4004

30w
b

20
. z

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 30 38 40 42 44
Min

Peak results :

index | Hame Time Quanity Heigni Area  Ama
[Min] [ Area] JmAU] [rmalMIn [l

1 |UMEMOWN|2704] 002 16 0Z| 0073

2 |umwyown|oosr] gpa] a7 02| pom

3 |umeyown|ooap]  ops| 3z os] pos

4 |umknowM|2s0s| ooi]| 0w 01| ooio

S |UMKMOWM|2570]| 038 w0 34| 0a3Es

£ |UMKMOWN|2E00] 029] 122 25| oomo

T |UMKMOWN| 2688 osat| sera 8457| seaTe

B |UNKMOWM|2B50| 262| 454 230 | z62s

9 | UNKNOWN | 3031 0i3] 741 17] Di3e

10 |UNKMOWM 3164 ob2| 20 oz| oosa
11 |uwkwown[az 7| om[ g7 ool oops
12 |uwkmown|3zse] opal gs oo| cops
13 |uwknown[3zos] opo[ g4 ool come
14 umkmown[azio] opol g6 o] oo
15 |umkdowm[azee| opa| aos 00| ooos
16 | UNKMOWM|3423| aopa| a6 00| coms
17 |UNKNOWN|3607 | obz| 19 0z| oo
18 |UMKMOWM|3E1E]  opi| 1D 01| 001
ToGl 10000 [ 1074 1 arz=]100000
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1-(5,6,7,8-Tetrahydroguinolin-2-yl)-3-(2-furanylmethyl)guanidine hydrochloride (9K)

Chromatogram .
ssmmm23-THQ@-gua-furanyl.HCl_23_11_2011
428 360,channell

Mithod © GiadientT
Uksar : Dianiel

Acquired ;| 231172011 12:50:24
Processed [ 23112011 133753
Printed © 23172011 14234101

ssmmm23-THQ-gua-furanyl HCI_23_11_2011 1248 35.DATA - Prostar 335 Absorbance Analog Channel 1 LCOS0EMB22

1,50 |
1,40 ||
1,320
1,20 |
1,10
1,00 ‘

a0

= |

2 &0

E 7O

B0 |
500
40{w
20l
20 z E
10
a |} L
0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 35 3B 40 42 44
Min
Peak results :
Index | Hame Time Cu@nity Height AlEd ARE %
[Min
1 UREMOWRN | 2688 0.94 6.0 . 0935
2 UNENOWEM | 2520 Qo7 29 0.8 DOT2
3 UBNENOWE | 2555 ¥4 1.0 0.1 DOOT
4 UMEMOWH | 2092 0.19 240 232 Dgs
5 UREMNOWRHN | 2596 .19 21.3 22 D154
=] UREMOWRN | 3005 .07 a.7 1K= DLOES
T UNEMNOWN | 30,64 58.42 | 14201 1093.1 | 98423
g UMEMNOWH | 32.13 .06 11.2 0.7 D.0E3
9 UNEMNOWHN | 3225 .02 41 0.3 D024
10 | UMEMOWHN | 32 36 0.01 3.3 02 D014
ToiEl 100001 1855 5 11106 | 100,000
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1-[5-(Ethylamino)pyridin-2-yl]guanidine hydrochloride (10c)

Chromatogram :
bkid48-5-NHEt-2-Gua-py.HCI_channeli

System : HPLC-PDA Acquired : 25042012 112511
Miathod - Gradient] Processed [ 2500402012 1216838
Lksar : Daniel Prinbad - 250452012 12219104

bki448-5-NHEt-2-Gua-py HCIL.DATA - Prostar 335 Absorbance Analog Channel 1 LCOS08ME22

]

6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 308 3B 40 42 44
Min

Peak results :

index | Hame Time Quandly Helgni AEa Amat

[Min] [% Area] ImAU] [mAUMIN _ [%]
1 [UMKMOWH]| 386] Cac0|a05as] Zo8si] scdca
2 lunswown]1a3s]  gail| apa a4l pany
3 |umemown]i7aa]  op7] oS 1E] pom
4 |umkmown|238s| ame| as 04| o019
To 100,00 31082 | 2263.6 | 100.000
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1-[5-(Ethylamino)pyridin-2’-yl]2-iminoimidazolidine hydrochloride (10d)

Chromatogram :

bki449-5NHEt-2-Imi-py.HCl_channeli

Systemn : HPLCPDA

Method - Gradienti
User : Danied

mAL

Acquired - 25/042012 12:15:51
Processed : 250402012 13:03:19
Printed - 25/04/2012 14:08:57

%EMQ—SN HEt-2-Imi-py HCL.DATA - Prostar 335 Absorbance Analog Channel 1 LCO908ME22

1,500
1,400
1,300
1,200
1,100
1,000

900

800
700

:

8

Peak results :

10 12 14

Index  Mame

Time OCuantity Height Area Areatt
IMin] [% Areal [mAU] | [mALLMin 351
1 [UMEMOWRM | 507 | 100.00 15434 1705.7 | 100000
Total 10000 (1543 4 1705 T | 100 000

Min

16 18 20 22 24 26 28 30 32 34 36 38 40 42 44
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1-(Pyridin-3-yl)guanidine hydrochloride (11c)

Chromatogram : bki21-3-Gua-Pyr.HCI_channel5

System : HPLC-PDA

Mathod : MOT DEFINED

bki21-3-Gua-Pyr HCIL.DATA - 24500 nm

Acquired ; 140272011 135321

Procassed - 140202011 1458017
Printed - 14022011 14:55:48

Lisar : Diaried
2,80
2,60
2,40
220
2,00 |
1,80
5 1,60
= 1,40
E 1,20
1,00
&0
&0 a
e
g Fl¢
=
]
0 5 10 15
Peak results :
Index | Name Time Cuaniity Height AlEa ARE %
[Min] % Ares] dmeU] [mAUMIN el
1 UNEMOWRHN | 168 028 5.0 4.4 D263
2 UMEMCOWH] 177 0.5 451 a1 0261
3 UMEMOWH ] 215 DoIs|aTRs 0 15455 | 99952
4 UNEMCWNKN | 23.37 i0.02 3.0 0.4 0.025
5 UNEMOWR | 2666 020 152 3.1 0202
3] UNEMNCWHN | 27.72 .02 1.6 0.3 0.017
T UNEMOWH | 2820 0.01 1.1 0.1 0.008
8 UNEMCINH | 20,560 0.0 i 0.6 0.035
9 UNEMOWR | 32.85 0.0 11 0.1 D.O0S
10 | UNENOWRN | 36.36 0,00 0.8 0.1 D.004
ToE 10000 | 29945 15587 | 100.000

S89



1-(Pyridin-3’-yl)-2-iminoimidazolidine hydrochloride (11d)

Chromatogram : bKi332-3-imi-py.HCIl_channel1

System : HPLC-PDA
Mathod - Gradient]
Uksar : Dianiied

Acquired 13022011 113835
Processed [ 150092011 1222604
Printed : 1502/2011 12:31:54

bki332-3-imi-py HCLLDATA - Prostar 335 Absorbance Analog Channel

1 LCOB0aME22

maL
B
=]

-
| '] [] L] [

0 12 14 16 18 20 22 24 26 28 30
Min

02 4 4 8

Peak results :

Index | Hame Time Quanity Heighi Area Ama %
[Mini [ Area] ImAUL [mAUMIN [

1 |UMKMOWMN| 400] Goo3[o7ie3] ooean]| 9oo00

2 ureronen | 16 91 gpa| 57 11] opa

3 |umkwown|iEaz] 033] 47s 3s| piss

4 |umemown|2097] o7 oos as| pass

S |UMKMOWN|2427| ap2|  a3e 04| ooir

6 |uMKMOWN|272s| 033 56 21| pa33s

7 |UNKMOWN|2E57| apa| 59 10| ©o3s

B |UMHMOWN|3156] 03| 23 08| oo

o |UMKMOWN|3308] aoi]| 34 04| oois

Tot 10 og[opa2]  orpao[sonpno

32 34 38 38 40 42 44
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1-(6-Chloropyridin-3-yl)guanidine hydrochloride (12c)

Chromatogram :
bki235-3-Gua-6-Cl-Py.HCI-Buffered-Injection_cha

fieelhricroa Acquired : DES2011 11:58:11
Misthod : Gradianti Pmcassed 06052011 125353
Uisar : Diariel Printad - DEASI011 125436

bki235-3-Gua-6-Cl-Py HCI-Buffered-Injection. DATA - Prostar 335 Absorbance Analog Channel 1 LCOS0EMB22

50D h

800 |

Peak results :

Index | Name Time Cuaniity Helght Area Ama%
[Min] % Ared) pmAL) [mAULMING [P&])

1 | UMENOWN] 722 D503] 0362 12368 [ 96034
0 LUMENOWR] 185 2831 22 49, 2581
2 L UNEHNOWE | 24 35 0.0 14 0.1 Loi2
3 | UMEMOWH | 26 57 0.01 1.5 a2 0014
4 | UMENOWH | 27 51 0.01 1.1 0.1 n.o0g
S | UMENOWH | 33 50 0.01 1.1 0.1 0010
6 | UMEMOWH | 34 20 0.02 20 a2 0LO17
T | UMEMOWH | 3508 0.00 0.7 a.0 0.O03
8 | UNENOWM ] 36.13 Q.00 0.6 a.0 0.003
9 | UMNEMOWH | 3873 0.02 1.5 a2 0LO17
Totl 100001 19572 12774 [ 100,000
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1-(6-Methylpyridin-3-yl)guanidine hydrochloride (13c)

Chromatogram :
bki230-3-Gua-6-Me-Py.HCI|-Buffered-Injection_ch

Acquired : 08052011 11:03:28

arneddcroa

Method

Gradientl

User : Danigd

Processed : D&O52A011 12:01:11

Printed : 08/052011 12:02:27

bki230-3-Gua-6-Me-Py HCl-Buffered-Injection. DATA - Prostar 335 Absorbance Analog Channel 1 LC0S08MEB22

2,200
2,000
1,800
1,600
1,400
= 1,200
£ 1,000

2

Peak results :

6 8 10 12 14 16 18 20 22 24 26 28

Index  Mame Time Cuantity Height Arma  Amreath
[Min] % Areal [mALUT AL Min] [36]

1 | UMKEMOWM]| 3.16 99.74 (23225 GE34] 20743
2 | UMKNOWM | 28.75 0.04 5 D3| 0038
3 |UNKMOWRM | 31,51 013 it pga| Q128
4 | UMENOWM | 32.68 0.03 2.0 02| @032
5 [UMEMNOWNM | 3408 D.05 a2 D4| 0057
Total 100.00 [ 2337.9 Ge5.2 | 100.000

Min

30 32 34 36 38 40 42 44
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1-(5,6,7,8-Tetrahydroquinolin-3-yl)guanidine hydrochloride (14c)

Chromatogram : bkiZ21-3-gua-THQ.HC_channel1

Sy | HPLE-POW Bcpired | 1TLONT1 15 08 50
Mirtd Cracdent] Frommsed - 15000011 182717
Liwer - v Frined | 100G 18:2745

DE21-3-gua-THR HCLDATA - Prostar 335 Absorbance Analog Channal 1 LCDO0EMA2D

Peak results :
Index Marme Time Uoarsy beghl Arma  Soma W
phic| Ll M| )
HE | UINEMOWS (1010 4214 jro}8 08 -5 ]
[ Yol T ar a1] ool
Ll bR | 1T acy iR ol H&FF
Pl T AT 19 Bal gl
4 LREMNOWE | 1045 14 a2 a;a
L ik |10 7 ra iEl D1
] LINEMOWN | 21.01 as a1 {101
! LIBSORR 1201 19 a8 41 1111
£ Junsony [ ] 01] ool
¥ LINRMORA 12 TT 14 43 nogs |
|10 Tubseacn Lo o o 01 oo
1 LI [ g T gzl pong
13| o | oo e art Q1] oo
TFI N el P AT ral popr]
14 | Ui e | o a8 '] il papsl
15 UNEMOWN | 2713 430 X8 1514
-] i . Wl <1 ] 41 gl
17 LI NEMOV N | O 45 r a2 nons
[ Toremonnn [on 5 F] gzl ooy
19 1RO | oo e 19 a2l pona
2 LIMEMOASS 1SR TY <1 41 D20 |
a1 LNEMONW N | O 38 8] il ]
e MM T a8 a0 oo |
B I { |8y 2 Gl  fidc|
24 | LURENOWY |2 T a4 an oo
FFEITNECTETD 14 a1] ool
[om Tnsonmn [0 T a1] oo
FII T o8 gol o
[ URENOWS | 3019 as a1 naar
FE I { | g1 ay 1] as] pogs|
30| UKRENOWS | 3048 T a3 {1 ordy
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1-(5,6,7,8-Tetrahydroquinolin-3’-yl)-2-iminoimidazolidine hydrochloride (14d)

Chromatogram : bki320-3-imi-THQ _channelt
Syetem "'—.H"'l-'o'. _ﬂ:qullld 1:".\&'-'-".51! 134807

Uner - Durvel Friried - 15000011 151127

DRE20-HmMETHO HCLDATA, - Prostar 335 Absorpance Analog Channal 1 LODo0aME22

Kin

Peak results :
Index Mame

-

M NN
NN
W NG
W NG
U REMNOA N ] G
WM S
U REMNOAW N | 25 3

LIRS SR 2T
LIRS ]
LIRS ]
LI RN | S S
LI MOAN  ]
LIPS ]
L b | &
L RO
L MO
LN
L MR
LUNRNCR
LR | 0 i
W NN
LU WMDY W
LMY
LMY Y
LU WMDY W
LMY Y
L MO by
LI MO by
L NN N
L B MO by
L NN N

EEEREE FEM|E e b

EEEEE‘:’EEL‘“:LEE'E lE
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1-[6-(N-ethylamino)pyridin-3-yl]Jguanidine hydrochloride (15c¢)

Chromatogram :
bki266-3-Gua-6-NHEtpy.HCI _channel1

Sysbem : HPLC-PDA Acquired : DaD72011 16:23:43
Mathod © Gradient] Processed | DEATI2011 1729035
Usar : Daniel Printad - D&DT/2011 173211

bki288-3-Gua-G-NHEtpy HCI.DATA - Prostar 335 Absorbance Analog Channel 1 LCO208MB22

3,00
2.80
2,60 I
2,40
2.20
2,00
1,80
1,60
1,40 |
1,20
1,00
0|l
80

40 E|

mALl

X

20
e — S —

ol

02 4 6 8 10 12 14 16 18 20 22 24 28 28 30
Min

Peak results :

Index | Hame Time uantty Heigni Amea Ama
[Min] [ Area] pmAL] [mauMing [l

1 [UMKMOWM]| 198] o002] 39 02| 0053
2 Jumkmown] oie] ol w2 71| orm
3 |umkwown| 241 ssa7l|cosn ars3| gezes
4 |umkmowM]| 34s] 35| ooz 35| ma4s
S |UMEMOWM| 492] 03] &E ] ITRED
£ |UMKMOWHM| £38 141] 492 23] 1408
T |UMeMOWN|1452| o033 as 38| pame
B |UNKNOWM|1476| 015] 55 15| oiar
9 | UNKNOWMN | 27 51 0Ls| 4D 05| ©o4as
i0 |UMKMOWN|[2664| 048] 308 20| 04ED
11 Jumknown (3ol gor| &3 07| popes
Tot wo0al31174] 10142 (100000

32 34 36 38 40 42 44
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1-(6-(Ethylamino)pyridin-3’-yl)-2-iminoimidazolidine hydrochloride (15d)

Chromatogram :
bki310-3-imi-6-NHEt-py.2HCI_channel1

System : HPLC-PDA Acquired © 15092011 12237:37
Method - Gradienti Processed : 150002011 13:50:28
User : Daniel Printed - 1580872011 13:51:10

5 3591D—E—imi—B—HHEt—py.EHCI.DATA- Prostar 335 Absorbance Analog Channel 1 LCOS08ME22

2,400
2,200
2,000
1,800
1,600

-, 1,400

< 1,200
1,000

-3
=]
E

10 12 14 16 168 20 22 24 26 28 30 32 34 36 38 40 42 44
Min

Peak results :

Index  Mame Time Cuantity Height Ama  Ama
[Min] % Areal [mALUT oAl Minl [%]

1 [UMKENOWMN| 3.21 9788 [24p4 2 12868 | 27.877

2 [UMENOWM]| 421 0.10 832 14| 0103

3 [UMENOWEN] 747 1.41 417 185 1411
4 [UMENOWN | 27.28 D58 243 74| 0578

5 [UMEMNOWN | 31.45 0.02 27 D2| 0018

8 | UMKNOWE | 3284 0.01 14 p2| 003
Total 100.00 [ 25724 13145 | 100,000
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1-(5-Nitropyridin-2-yl)guanidine hydrochloride (17c)

Chromatogram :
bki169b-NO2-Pyr-Gua.HCI_channeH

Syminen | HPLC-POR Aruined : VN1 120041
Mathod - Gradent! Procmmsed | TWTA0011 138800
Lser ; Cund Privied : IAIR0O011 135408

bl 1 E90-M02-Pyr-E03. HCLDATA, - Prosiar 335 Apsorbance Anaikog Channs 1 LODS08MEZ2

Peak results
Tndex Mamm Time Uoar®y FmgH Bama  Boma R
Ll ]
1 | UKRENOWE | S EL am a3 an 1]
LipEnay | 4 [Tl o4 aol o&ne
5 |uipance | a o7 0.0 ar g1] o]
I T Y 0g% oI} g1) oo
S | UREMNIH | SR oar 18 a3 nars
& Jiinppiianiyy | 800 0.g% T 01| O
T | UREMOWH | B4 naz =g a1 oo
5 |uimmigimn | 7o 008 19 gl oossl
B | uinney | T [l =1 g1] oogsl
0 |iinepoany | Eir 241 T gol o6&
10 | LINEMOASH | BT 004 14 L+ 1E=- 1
12 |uirpapicanisy |10 o8 a1 T g1l oS
13 | urpapicaniy | 10 6 ogs =1 g1l ool
14 | uibpicwming |19 47 [T 13 g2] posal
12 [ UIRENOR 1B 201 -} g1 Lag
18 | UREMOAWH | 13510 0.04 13 a2 il
17 | uipgnieming | 1 m 201 g2 anl| poees]
18 | UIREMIAN | 1 nu =l a1 i
19 | uipgrdcinisg | 18 &5 a3 18 gol ol
o |k | [Tl o4 ool ool
| LINEMOWE | 2. 31 om as an il i/
|k [ 201 o4 g1l oS
| g | o e 291 <L | gl oo
=5 | LINEMOWE | 21 i om a3 an noav
= |k [ .00 -] gl oops]
e 0L oL | 01 ng
|z o ] T T g4t oo
S | AN | 35 oo =3 ag il ]
2 | LINEMOAN LT ST 2y 11 g3 if=ird
31| LIREMOWH | T 0T ooz -4 a1 oo
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1-(5-Aminopyridin-2-yl)guanidine hydrochloride (18c)

Chromatogram :
bki201-2-Gua-5-NH2-Py. HCl-Buffered-Injection_c

m’l-um Acpured | SEDSTT1 18139
Matod  Graclent] Proomssd - SSUSC011 17.01.04
Uner - Dl Frimed - DRTARRON 17 0208

DE201-2-Gua-5-NH2-Py. HCHBuMeredHniection DATA - Prostar 335 Absorance Anaiag Channgl 1 LCDS0EMI22
1,300

Peak results :
e Marm Time Ooan®y Fmigt B L E ]
1 LNEMOAY S | 4 B UT &4 | 1584 5 SHT) Wan
LINHPORA | 135 ST (115 17 a2 ilierd
2 LIRS | G BT Oy 24 12 pgl
4 | iipgeriina | 16 a0 r-1 T ral powrl
& RO | 10 B3 1.7 prrd ] ra 1.9
-1 LRI LD d g4 a2 Lossl
¥ LI RO | O 48 003 1.8 a2 0 e
-] LIBEORA | 2D 4 004 15 a2 il
] LB AR | S T D 00 13 g ool
19 LIBERORA | S S8 00 11 421 ool
11 LIPSO | S O g24 1D 13 0
13 | uippicanisg | a0 o 8489 oE aal ool
13 LIPSO | S 4T A0 15 a3 il -4
14 ] LIRROMTRR | D [ 281 ar [0 il
12 ] LIRRMTRR | 0 0 15 a1 prosl
18 | USROS | 33110 am o8 ag 0o
17 | ukesoay | 0.0 ok g0l ooosl
18 | UKNEROA N | 58 08 [ 40 a8 0
19 ] LIRSRORR | 50 0 00 40 a8 ils,
| a0 liipdemicnning | 36 17 00 45 as] pors
2 Jubsmoany [ pe 004 1.8 g2l ool
Lois 10000 | 15474 Egaloon il
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N-Phenyl-1,4-dihydroquinazolin-2-amine hydrochloride (19i)

Chromatogram :

bki413-2-Am-DHQ-Ph.HCI_channel1

System : HPLCPDA Acquired : 158072012 1502:20
Method - Gradient! Processed : 150372012 15:50:48
User : Danied Printed - 158032012 1840007

bki413-2-Am-DHQ-Ph.HCL.DATA - Prostar 335 Absorbance Analog Channel 1 LCO908M822
2000
1,800
1,600
1,400
1,200

6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44
Min

Peak resuits :

Index Mame Time Ouantity Height Arza  Area %
[Min] % Areal  [mAUT [mALUMind %

1 | UMKNOWN | 20.88 D.06 34 07| 0.08585

2 |UMEMOWN | 24.47 D.51 16.8 68| 0.513
9 [UMNKMOWMNI] 2511 212| &p4 2r3| 2124
3 | UMNKNOWN | 26.60 D.22| 135 23| 0218
4 | UMKMOWM | 27.41 0.11 443 15 0114
3 [UMKMNOWM|2356] 0836( 10620 12304 25364
5 | UMKMOWM | 31.71 D.06 6.8 Dal 0.081
8 | UMENOWN | 3237 Di7F| 128 221 0173
7 UMENOWN | 33 16 pag| 327 491 0380
Total 100001 21419 12861 | 100,000
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N-(2-hydroxyethyl)-1,4-dihydroquinazolin-2-amine hydrochloride (19j)

Chromatogram :
bki409-2-Am-DHQ-ethoxy.HCI_channel1

Systen - HALC-PDA Acquird - 150072012 110520
Mathed © Grofient 1 Procatsad @ 15002012 11:5842
Uses  Daniel Prdesd - 15032012 115600

bki408-2-Am-DHQC-ethoxy. HCI.DATA - Prostar 335 Absorbance Analog Channel 1 LCOS0SMa22

i g

1 | 1,
0 2 4 6 816?5141613'"56'5“124265—3'032315364045«

Peak results :

hoes | Name Time Gusnity | Hen e nuq
0l L% foal LimAU] —
T [UNowonml1350] 00sl 16l 07l oorsl
2 IUNKNOWINIIS30L  00a1 29 07] 0095)
S LUNKNOYIN 15840005 4 Q47
UNKNOWNI15RE] 000 2] 0093

UNKNOYIN 18T 007 5
UNKNOWN 15901 007 8] 0074
UNKNOWN 16961 008 S 061 )
3 |UNKNOWNI1705] 014 6 12]_0.135]
o [uNKNormI1721] 001] a8 0% 0071
L0 _JUNKNOWNIIZ56] 0041 39 03] 0040
11 JUNKNOrmel1788)  092] a8 1l o2
12 luNkeom 1093 008l 18 04| o9l

L 20 [UNKNOWNI1006] 9732 | 2462
12 LUNKNOYIN I2377] ooe| 41 07| oo
14_LUNKNOWN | 2302] 00s| a7 04] 0051
15 TUNKNCTIN | 2407 24 04 0041]
16| UNKNOVMN | 2507 008 49 06| _0oe4]
17 JUNKNOWNI2520] 0031 25 03] 0091
L 18 JUNKNCMNI2526] 0031 26 05 0004
L 10 L UNKNOWN [ 26 46 113 502 fel 1432
20 2833 oozl 11 02| oo
bl UNM‘N£51 002 15 0z 0021
22 [UNKNCYMN (288T]  0p4] 27 92| oo
22 LUNKNCemI2032]  oo4] 21 04] 0042
L 24 [UNKNOWNIS026) 008] 41 07) 0078
) 0ol 22 02| oot
26 [UNKNOW[3301] nos| 25 05| 0056
27 JUNKNOWN I 3392] 002 12 02] 0018
Totd 10000 ) €752 20051100000

S100



N-(2-furanylmethyl)-1,4-dihydroquinazolin-2-amine hydrochloride (19k)

Chromatogram :
bki414-2-Am-DHQ-Furanyl.HCI_channeli
m THPLC-PDA Acgwed  1500AN2 141224

Grodest Processed - 15002012 150524
User - Dameed Printed - 15002012 15.06-11

Peak results :
Tadax | Nama Tira  Ouaadhy | Height Ao Ara %
g | BmuALT { i) M)

1 lunenowN672]  043] 17 051 0178)
2 JUNKNOWN | 17 53 27 8] 0200
2 JURKNOWN 11024 003 12 011 00%)
4 |unicwown [1951] oos| 15 02| oo
£ JUNKNOWN 11075 (1] 01] 002
£ JUNKNOWN 1 20 81 021 423 001 0208
7 |uranowN [2083]  o011] 32 04| 0114
£ lussnown [z10a] 00| 22 04] o1m@
< |uracnown |2180] 013|386 05| 01%
W _JUNKNOWN [218D] 018 33 071 0177
11 Junncwn|221s]  ooz] 22 03] o007z
v {uasown |2z3al oasl 26 050 0125
15 |UNKNOWN [2523] oo08| 22 02] o0m%
H_JURNINOWN | 26 84 012 31 05] 0122
3 JunknowN 2790l orosl smyl  3ne2] 97037
5 JUNKNOWN 13275 35 071 018

%5 JUNINOWN 136 40 063 &8 231 063

| Toal 10000] 5508 373,01 0000 |
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N-(n-Propyl)-1,4-dihydroquinazolin-2-amine hydrochloride (191)

Chromatogram :
bki407-2-Am-DHQ-Pr.HCI_channel1

Systam : HPLC-PDA
Meathod : Gradient
User Danil

bki407-2-Am-DHQ-Pr.HCI.DATA - Prostar 335 Absorbance Analog Channel 1 LC0908M822

Acquirsd : 15032012 12:01:09
Processed - 150372012 12:50:16
Printed - 15032012 1250227

2,400
2,200
2,000
1,800;
1,600

- 1,400

4

E..____

|

8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44

2 6

Peak results :
wdet | Name Time Quantity | Height Aea  Atea %
[Min] [% Area] | [mAU] | [mAU.Mn] ___ [%]
1_|UNKNOWN[2060] 002] 47 06| 0024
2 JUNKNOWN {2373 009y 112 21| 0090
3 JUNKNOWN 12419 083] 813 199! 0834
4 |UNKNOWN | 24.67 007] 145 17| 0072
5 |UNKNOWN |24.93 045] 655 10.7] 0448
6 | UNKNOWN |25.28 137) 597 28| 1373
9 |UNKNOWN |26.23| 96.71]23700 23086 | 96708
7__|UNKNOWN |30.04 0.06 9.1 15| 0064
8 |UNKNOWN {30.81 039] 514 93| 0388
| Tota 100.00 | 2667 4 2387 2 | 100 000

Min
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N-(2-hydroxyethyl)-1,4-dihydropyrido[2,3-d]pyrimidin-2-amine hydrochloride (20j)

Chromatogram : mm426_channel1

System : HPLC-PDA

Method - Intengrate later Micl

User : Daniel

mmd26.0ATA - Prostar 335 Absorbance Analog Channel 1 LC0S08MB22

Acquired - 19/0272014 09:37:48
Processed : 180202014 10:25:18
Printed - 3100372014 18:21:35

1,300
1,200
1,100
1,000
900
200
00

mall

- A

et

e

OFF

6 & 10 12 14

Peak results :
Index  Mame Time Cuantity Height Arma  Amea
[Min] [% Area] [mAU] jmAUMinl ___ [%]
1| UNKENOWMN] 157 D.12 7.9 14] 0185
2 |UNKNOWM| 255 OF.&D)1335.1 7268 | 97604
3 | UNKNOWRM | 1833 0.08 28 pgl QO7F
4 | UNKNOWRM | 18.55 D.0& 4.3 D8] 0085
5 | UNKNOWM | 26.56 186| 341 14.8 1.850
Total 100.00 | 1374.2 744.0 | 100.000

Min

16 18 20 22 24 26 28 30 32 34 36 38 40 42 44
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N-(furan-2-ylmethyl)-1,4-dihydropyrido[2,3-d]pyrimidin-2-amine hydrochloride (20k)

Chromatogram : mm406 31414_channel1

System : HPLCPDA

Method - Gradient!
User : Daniel

Acquired - 31032014 13:42:16

Processed

CAD2014 14:36:45

Printed : 310032014 18:17:58

mmd06 31414 DATA - Prostar 335 Absorbance Analog Channel 1 LCO908Ma22

=

i —

Peak results :

6 & 10 12 14 16I18 20 22 24 26 2.8 30 32 34 36 38 40 42 44

Min

Index  Mame Time Cuantity Height Arza Area %
[Min] [% Areal [mAU] [mALU.Min] [Fa]

1 | UMENOWNM | 18.23 peg| 232 1548 | 0.883

2 |UMENOWM | 2215 1.85| B804 M5 1.054
3 [UMEMOWM|2327| 0922120280 1606.T | 95215
4 | UMENOWN | 28.35 0.02 3a 04| 0023
5 |UMENOWM | 2344 pD.07| 10.2 13| 0072
8 | UMKNOWE | 23 80 D74| 267 120{ 0738
7| UMENOWN | 31.12 D0.0% 1.7 02| 0.0o8
3 | UMKNOWE | 3155 0.05 65 1.1 0064
9 [UMENOWEN | 3878 D.04 i O7{ Q42
Total 100.00 | 21854 17634 | 100,000
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N-(1,3-benzodioxol-5-ylmethyl)-1,4-dihydropyrido[2,3-d]pyrimidin-2-amine

hydrochloride
(20m)

Chromatogram : mm477 part 2_channel1

System : HPLCFDA Agquired - 08/042014 13:22:33
Methed - Gradient1

Processed : 08/D4/2014 14:17:03
User : Danigd Printed - 021042014 14:18:14

mmd 7T part 2.0ATA - Prostar 335 Absorbance Analog Channel 1 LCOS08MAE22

a :

! =2
[ ] a [ ] i
6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44
Min
Peak results :
Index  Mame Time Cuantity Height Arma Arah
[Min] % Areal  [mAU] AL Min] [%a]
1 [UMENOWM | 21.68 D.14 8.0 18] 0,143
2 [UMENOWM|2440( 998116223 1331.0] 20811
3 |UMKNOWEN| 32 53 D.02 21 D3| OQ0oig
4 |UMENOWM | 40.00 pD.03| 111 D4| 0028
Total 100,001 17204 13338 | 100,000
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8. Preparation of membranes

Neural membranes (P2 fractions) were prepared from the PFC of human brains obtained at
autopsy in the Instituto Vasco de Medicina Legal, Bilbao, Spain, in compliance with policies
of research and ethical boards for postmortem brain studies at the moment of sample
obtaining. Postmortem human brain samples of each subject (~ 1 g) were homogenized using
a Teflon-glass grinder (10 up-and-down strokes at 1500 rpm) in 30 volumes of
homogenization buffer (1 mM MgCl,, and 5 mM Tris-HCI, pH 7.4) supplemented with 0.25
M sucrose. The crude homogenate was centrifuged for 5 min at 1000 x g (4 °C) and the
supernatant was centrifuged again for 10 min at 40000 x g (4 °C). The resultant pellet was
washed twice in 20 volumes of homogenization buffer and re-centrifuged in similar
conditions. Aliquots of 1 mg protein were stored at -70 °C until assay. Protein content was
measured according to the Bradford method using BSA as standard, and was similar in the

different brain samples.

9. Analysis of binding data

Analysis of competition experiments to obtain the inhibition constant (K;) were performed by
nonlinear regression using the GraphPad Prism program. All experiments were analysed

assuming a one-site model of radioligand binding. K; values were normalized to pK; values.

10. Drugs used in pharmacology experiments

[*H]RX821002 (specific activity 55 Ci/mmol) was obtained from Amersham International,
U.K. [®*S]GTPyS (1250 Ci/mmol) was purchased from Perkin Elmer Life Sciences
(Massachusetts, USA). GDP, GTP, GTPyS, RX821002 HCI, and UK14304 were purchased
from Sigma (St. Louis, U.S.A.). All other chemicals were of the highest purity commercially

available.
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11. [**S]GTPyS functional assays results

150-
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Figure S1. Dose-response curves for [*°S]GTPyS binding versus ligand concentration.
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12. Computational pharmacokinetic parameters

According to different authors and different databases’ CNS drugs already in the market

show the following physicochemical characteristics: MW less than 400 with a mean value of

310 g mol™, (c)logP less than 5 with a preferred value around 1.5-2.7, 2.5 or 3.43 (depending

on the authors), (c)logD; 4 greater than 0 and less than 3 (optimum value 2.1), total PSA in

the range 40-90 A? and pK between 7.5-10.5.

Table S3. Calculated physicochemical properties [Molecular weight (MW), total polar
surface area (PSA), Partition coefficient (logP), Distribution coefficient (logD) and basicity
(pKan)].of all the compounds studied (and some benzene analogues highlighted in blue, for
comparison) obtained from MarvinSketch. Counterions were not considered. Italicised values
are within the desired range for CNS-acting drugs.

Comp. Structure MW PSA (A?) logP (pll—clj 97[310) pKan
| X NH
o _ 137.17 76.5 0.3 -1.6 9.5
N” N7 ONH,
H
L
N )J\NHZ 135.17 61.9 0.9 -1.4 115
H
7N NH
11c N _— N NH, 137.17 76.5 -0.3 -2.5 10.1
H
Br X NH
6C ‘ _ 216.06 76.5 1.1 -0.4 9.0
N7 N NH,
H
RO
171.61 76.5 0.9 -0.6 9.0
c N7 N7 NH,
H
cl NH
)J\ 169.61 61.9 15 -0.7 10.9
N" NH,
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N N
1o N AL | el | 765 0.6 15 9.6
H 2
oS T
o »w 15119 | 765 0.8 1.1 9.5
N” >N NH,
H
| N NH
o _ 19126 | 765 17 0.2 9.3
N~ >N NH,
H
NH
189.26 | 619 2.4 0.1 10.6
N~ NH,
H
L4e A | 19126 | 765 1.1 1.1 9.9
H 2
N
N NH
w |1 il 18023 | 8856 0.2 1.9 9.7
N” N7 NH,
H
N
NH
[ \Q Iy 17823 | 73.9 08 16 10.9
N~ “NH,
H
N
X
e | N 180.23 | 886 0.2 21 10.3
N~
N~ “NH,
H
HaC N
13 NA L, | 1820 | 65 0.1 2.4 10.1
N 2
ON~Ny  NH
17 » 18216 | 1197 0.3 0.6 8.2
N7 N7 ONH,
HoN | Xy NH
15218 | 1025 05 2.6 9.8
18¢ N7 HJ\NHZ
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NN
| / )
5g PN J\} 163.20 50.9 0.7 0.7 8.7
H H
N
@N J’\} 161.20 36.4 1.3 -1.0 10.1
H H
Cl
NN
-d |N/ N i} 19765 | 50.9 13 0.4 8.2
H H
HaC A
N
ad |N/ /M} 17723 | 50.9 12 0.1 8.7
H H
NN
| |
o > NJ\/N> 21730 | 50.9 2.0 0.9 8.5
H H
N
NN
wd | [ 12 /l} 20627 | 630 05 0.9 8.8
N
NN
N A@ 163.20 | 50.9 0.1 -1.8 9.3
11d N N
H H
N N
o | N )/\} 217.30 | 50.9 1.4 0.2 9.1
H H
N
C@Ni} 215.29 36.4 2.7 0.7 9.7
H H
H
N
NN
wd | [ 0 A,} 20627 | 63.0 0.5 1.4 9.4
N oA
H
N
N
i \QN JI\/N> 20427 | 485 11 1.1 10.1
H H
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5i

213.26

62.5

2.5

1.8

8.7

8i

227.29

62.5

3.0

2.3

8.6

9i

267.36

62.5

3.8

3.3

8.5

265.35

47.9

4.6

3.0

o

5

181.22

82.8

-2.0

9.0

8]

195.25

82.8

0.4

-1.5

9.0

9j

235.31

82.8

1.2

8.8

5k

217.25

75.7

1.4

8.6

8k

231.28

75.7

1.9

0.3

8.6

229.28

61.1

2.5

0.2

10.3

9k

271.34

75.7

2.7

1.3

8.4

7l

213.69

62.5

2.1

0.3

8.8

211.69

47.9

2.7

0.4

10.6
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|\ NH
al A Al | 19327 62.5 2.0 0.1 9.4
H H
L)
19i Sy 224.29 38.0 3.1 2.1 8.4

H H
L)
19j N~ OH | 19224 58.3 0.5 14 9.5
H H

20j | Ly n~oor | 19323 | 712 0.1 0.9 8.2

N
I
10k ©\/\)\”/\LO/> 228.27 51.2 2.0 0.2 9.3

\ N
ml
20k NT N)\N o 228.26 62.5 14 0.7 9.1
H H | g

N
|
101 ©§)\N/\/ 190.27 38.0 2.1 -0.2 10.2

H
N N
L A 0 283.31 69.4 2.3 1.0 8.3
2om | VWS | 2 ‘2 | |
(6]

All of our compounds have molecular weights below 285 g mol™ (average MW = 198.7 g
mol™), average ClogP around 1.2 (only one compound with a value > 3.1 and six compounds
with values < 0.2) and logD(7.4) values < 3.2, making them suitable for CNS penetration The
majority of our compounds are within the desired range of total PSA (only two exceptions
with values ~100-120), while the pKay limits of 7.5-10.5 are obeyed by all compounds (the
average value being 9.1). These molecules do not contain acidic protons, an undesirable
feature that leads to high plasma protein binding and low brain penetration, and are

protonated at physiological pH.
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We have also calculated the same properties for the benzene analogues of a selection of the
compounds studied (highlighted in blue in Table S3). In all the cases MW and PSA are very
similar. Regarding lipophilicity (logP and logD) in most of the cases does not make any
substantial difference and only in a couple of cases the benzene derivatives have better
lipophilicity (highlighted in green) for CNS absorption while in another cases the increment
in lipophilicity is detrimental (highlighted in yellow). The biggest difference observed
between both series is in terms of basicity. The pK, of the benzene analogues is around one
unit larger than that of the pyridine compounds, that means that the benzene analogues are
more basic and this can be detrimental (highlighted in yellow) for CNS absorption since the

acceptable rage is 7.5-10.5.

Activation of hERG is the responsible of secondary cardiac effects of many potential drugs.
Recently, a ligand-based pharmacophore for the activation of hERG channels has been
developed (and experimentally validated) using the Catalyst software;® in order to evaluate if
our compounds fulfil such a pharmacophore, and hence produce cardiopathies, we have
computationally optimised (DFT level: B3LYP/6-31+G*, PCM-water) four of them (8I, 9c,
9i and 14d). The optimised structures indicating the pharmacophoric elements common to the
Catalyst pharmacophore developed elsewhere, as well as the Catalyst pharmacophore are

shown in Figure S2.
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9
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)
1

9
R
9

8l (pKi=6.74)
9c (pKi=6.78)

‘ ...............................

14d (pKi= 7.02)

9i (pKi= 6.75)

Catalyst pharmacophore developed by Kratz
et al.

Figure S2.- Optimised structures calculated at B3LYP/631+G* PCM(water) and Catalyst

pharmacophore developed by Kratz et al.
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The four Catalyst pharmacophoric elements of Kratz et al. are: a positively ionisable group,
two hydrophobic groups and a hydrophobic aromatic group. We found that compound 9c
does not present one of the two hydrophobic groups and even though compounds 8l, 9i and
14d present all four pharmacophoric elements, the distances between these elements are not
those of the Catalyst pharmacophore. Hence, these compounds do not fulfil the
pharmacophore, would not be able to block the hERG channel and, in principle, would not

show cardiotoxicity.

Table S4. Distances (A) between the pharmacophoric elements of the Catalyst
pharmacophore developed by Kratz and those found for our compounds 8l, 9c, 9i and 14d. In
italics/bold are those distances that do NOT fulfil the Catalyst pharmacophore (considering a
margin of +0.9 A).

Catalyst 8l 9c 9i 14d
Pharm.
Positively ionisable [Me] [(CH2)4] [(CH2)4]
-Hydrophobic(1) 6.90 6.61 (C+) 6.58-7.14 (C+)  6.57-7.13 6.54-7.21
(C+) (C+)
Positively ionisable [Pr] [Ph] [Im(CH)2]
-Hydrophobic(2) 5.87 5.00 (C+) - 3.81 (C+) 2.31 (C+)
Positively ionisable
-Hydrophobic Ar 6.83 3.76 (C+) 3.89 (C+) 3.89 (C+) 3.75 (C+)
Hydrophobic (1) - [Me] [(CH2)] [(CH2) ]
Hydrophobic Ar 3.63 2.97 3.75 3.70 3.78
Hydrophobic (2) - [Pr] [Ph] [Im(CH,).]
Hydrophobic Ar 7.56 7.31 - 6.73 5.23-5.84
Hydrophobic (1) -
Hydrophobic (2) 9.43 9.16 - 7.85-8.90 8.64-9.40
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13. Molecular Modelling

The sequences of the human oa-AR (P18825) and aa-AR (P08913) were obtained from the
uniprot database. The Modeller VV9.12 software was used to generate five most probable

SError! Bookmark not defined.

structures based on three templates of the homologous B,-AR (2R4
3D4SErrort Bookmark not defined. 5 3g\gErTort Bookmark not definedy “The sequence homology for the
axa-AR was 38.9%, while for the ayc-AR it was 35.2%. Comparing their DOPE (Discrete
optimized protein energy) score and GA431 score, the most suitable model was selected. This
model was also validated by its Ramachandran plot to ensure no highly unfavoured
arrangements existed. Then, the model was solvated in explicit TIP3P water in the AMBER

SoftwareError! Bookmark not defined.

and further refined by a three-step minimisation procedure:
Initially all ions and solvent molecules were relaxed with the protein constrained, then the
solvent, ions and amino-acid side-chains were relaxed, and finally the entire system was
minimized to give the structure which was used for docking simulations using the MOE.2010
software, Errort Bookmark not defined. The 39N crystal structure was chosen to identify the ligand
binding site applied for docking as it contains an agonist in its orthosteric site which has

activated the GPCR (amino acids within 4.5 A were included in the site).

The ligands were built in MOE and minimized using the CHARMMZ27 force field with a 0.05
gradient. A full conformational search was conducted using the LowModeMD® method with
a RMS gradient of 0.005, a strain cut-off of 10 kcal mol™ and a minimum of 100 iterations, to
generate approximately 60 conformations per ligand. The generated conformers were docked
into the relevant receptors in MOE using the triangle matcher placement method and the
London dG scoring function.® A post placement molecular mechanics forcefield refinement
was carried out on the top 30 poses in which side chains of the protein were free to move and
a non-interacting cut-off of 12 A was applied. The final docking energy (E-refine) was
calculated using the GB/VI solvent model.*

Table S5 shows the docking scores for all compounds in the o2a-AR and opc-AR models, as
well as their experimental binding affinity expressed as pK;. The interactions established to
form the complexes between the compounds studied and the respective binding sites illustrate
the likely requirements for interacting at these receptors with high affinity.
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Table S5. Compounds examined by molecular docking in homology models of the aza-AR
and a,c-AR, with their pK; values and docking scores (kcal mol™).

_ S aoa-AR S 02c-AR
Comp. Structure PKi (kcal mol™) (kcal mol™)
) N 7.23
5¢ N7 N7 NH, 6.19 081 |
Br X NH
6c » 5.62 -7.31 -1.75
N H NH2
Cl N NH
7c » 5.70 -6.94 -7.40
N ” NH>
H3C N NH
8c w 6.03 -7.13 -1.57
N N NH,
H
) 8.86
9c N/ H)J\NHZ 6.78 -7.15 .
H
NSy N
10c n. 4.12 -7.39 858
N N NH, .
H
s NH 7.07
11c N~ ”)LNHZ 3.79 -6.84 h
Cl | N NH
12¢ N 5.18 -7.30 -1.33
H NH,
HsC N
13c N~ 4.97 -7.66 145
N NH»
H
| _ -
14c AP, 5.57 711 8.27
H
H
NSy NH
15¢ P 6.35 -7.62 -8.22
H NH,
ON N NH
17¢ - 5.00 -6.84 -8.13
N N NH;
S R
18¢ L 5.00 -6.55 -7.41
N H NH,
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5d

7d

8d

9d

10d

11d

14d

15d

5i

8i

9i

5)

8]

9j

6.44

6.25

6.41

6.27

5.65

5.28

7.02

7.13

6.21

6.02

6.75

5.38

521

5.83

-7.11

-7.10

-1.17

-8.02

-7.99

-6.69

-8.03

-8.04

-8.08

-8.34

-9.04

-7.60

-7.62

-7.98

-7.85

-8.04

-8.24

-9.27

-8.66

-7.82

-9.43

-8.73

-9.32

-9.80

-10.31

-8.22

-8.91

-10.06
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X
|
5K AL o 6.32 -7.91 -9.22
8k A M 0 6.28 -8.52 -9.80
= NH
|
9k 2 o 6.67 -9.15 -9.91
Cl |\ NH
7l N 5.71 -7.88 -8.88
H H
HsC | N NH
8l A A 6.74 -7.85 -9.65
H H
N
19i @?'ANQ 4.40 -8.04 -9.36
H H
N
19j ©§kN/\/0H 6.26 -7.06 -8.63
H H
N
19k @fﬁ\ o 5.35 -8.41 -9.38
N
19 @CN%N«/ 4.33 -7.21 -8.76
H H
X N
. | [ -
20j NSNS OH 4.49 -7.60 8.63
H H
D8s
20k - o 450 -8.44 -9.51
B8
20m N7 N)\N/\©:O 5.30 -9.25 -9.60
H H o>
Homology model
>sp|PO8913|ADA2A_HUMAN  Alpha-2A  adrenergic receptor OS=Homo sapiens

GN=ADRA2A PE=1 SV=3

S120



MGSLQPDAGNASWNGTEAPGGGARATPYSLQVTLTLVCLAGLLMLLTVFGNVLVII
AVFTSRALKAPQNLFLVSLASADILVATLVIPFSLANEVMGYWYFGKAWCEIYLALD
VLFCTSSIVHLCAISLDRYWSITQAIEYNLKRTPRRIKAIITVWVISAVISFPPLISIEKK
GGGGGPQPAEPRCEINDQKWYVISSCIGSFFAPCLIMILVYVRIYQIAKRRTRVPPSRR
GPDAVAAPPGGTERRPNGLGPERSAGPGGAEAEPLPTQLNGAPGEPAPAGPRDTDAL
DLEESSSSDHAERPPGPRRPERGPRGKGKARASQVKPGDSLPRRGPGATGIGTPAAGP
GEERVGAAKASRWRGRQNREKRFTFVLAVVIGVFVVCWFPFFFTYTLTAVGCSVPR
TLFKFFFWFGYCNSSLNPVIYTIFNHDFRRAFKKILCRGDRKRIV

>sp|P18825|ADA2C_HUMAN  Alpha-2C  adrenergic receptor OS=Homo sapiens
GN=ADRA2C PE=2 SV=2

MASPALAAALAVAAAAGPNASGAGERGSGGVANASGASWGPPRGQYSAGAVAGL
AAVVGFLIVFTVVGNVLVVIAVLTSRALRAPQNLFLVSLASADILVATLVMPFSLANE
LMAYWYFGQVWCGVYLALDVLFCTSSIVHLCAISLDRYWSVTQAVEYNLKRTPRR
VKATIVAVWLISAVISFPPLVSLYRQPDGAAYPQCGLNDETWYILSSCIGSFFAPCLIM
GLVYARIYRVAKLRTRTLSEKRAPVGPDGASPTTENGLGAAAGAGENGHCAPPPAD
VEPDESSAAAERRRRRGALRRGGRRRAGAEGGAGGADGQGAGPGAAESGALTASR
SPGPGGRLSRASSRSVEFFLSRRRRARSSVCRRKVAQAREKRFTFVLAVVMGVFVLC
WFPFFFSYSLYGICREACQVPGPLFKFFFWIGYCNSSLNPVIYTVFNQDFRRSFKHILF
RRRRRGFRQ

Models generated by Modeller:

Alpha 2a molpdf DOPE GA431
Score Score

query.B99990001.pdb 11807.35 -46242.20 1.00
query.B99990002.pdb  11759.67 -46738.02 1.00
query.B99990003.pdb 12039.37 -46161.49 1.00
query.B99990004.pdb 11827.11 -46195.85 1.00
query.B99990005.pdb 11823.14 -46350.15 1.00
Seq ID 38.89%

Alpha 2¢ molpdf DOPE GA431

Score Score

S121



query.B99990001.pdb 17689.31 -42877.41 0.36
query.B99990002.pdb  17731.83 -43870.66 0.51
query.B99990003.pdb 18312.22 -43908.57 0.25
query.B99990004.pdb 18245.95 -42806.20 0.44
query.B99990005.pdb 18349.35 -43115.01 0.44
Seq ID 35.19%

DOPE profile of query.B99990002.pdb of the a,a-AR overlaid with that of templates.

0.0

0.0

-0.014
-0.02+
-0.03+

y
z-s-s:f/ﬂ«/\m/\/\ Val SIS

at mooo

-0.06+
-0.074

T T T T T T T T
50 100 150 200 250 300 350 400 450

Alignment position

—&— 2R4S mod_aZa pdb

DOPE profile of query.B99990002.pdb of the axc-AR overlaid with that of templates.

-0.008
p-0.0164
0.0.024-
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E-0.0324

o
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Ramachandran plot of query.B99990002.pdb of the a;a-AR.
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Phi

Docking to a2c-AR and aza-AR
Binding site identification:

Using the 3SN6 crystal structure and the site view tool in MOE, the ligand “site” amino acids
were idenitfied. This was extrapolated to the homology model by aligning the homology

models with 3SN6. Residues with identical homology are highlighted green.

3SN6 | axa-AR model
W 239 | Y 109
T 240 | L 110
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D 243

D 113

V 244

V114

V 247

C 117

1 248

T 118

C 318

C 188

D 319

E 189

F 320

1190

Y 326

Y 196

A 327

V 197

S 330

S 200

S331

C201

S 334

S 204

W 388

W 387

F 391

E 390

F 392

E 391

N 395

Y 394

K 407

R 405

Y 410

F 408

1411

K 409

N 414

F 412

Y 418

Y 416

The corresponding amino acids were then used to define the site for docking of compounds

into the homology model of the axa-AR.

The same strategy was employed for the docking of ligands into the apc-AR.

3SN6

axc-AR model

W 239

T 240

L 128

D 243

D131

V 244

M 132

V 247

C 135

S124



T 248 | I 136
C 318 | €202
D319 | G203
F320 | L 204
¥ 326 | ¥ 210
A327 | 1211
S330 |§214
S331 | C215
S334 | §218
W 388 | W 395
F391 | F398
F 392 | E399
N 395 | Y 402
K407 | G416
Y 410 | F419
1411 | K420
N 414 | F 423
Y 418 | Y 427

There is 57.3% identity between the sequences of the aoa-AR and the apc-AR.
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