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General Purification and Compound Characterization Procedures

Thin-layer chromatography (TLC) was carried out on 0.25 mm Merck silica gel plates (60F-254)
and visualized using UV light and iodine vapor. Flash column chromatography was conducted
on Merck silica gel 60 (particle size 0.063-0.200 mm).!Y The progress of reactions and purity of
products was assessed by UPLC-MS on a Shimadzu Nexera system using a Zorbax eclipse plus
C18 100x2.1 mm 1.8 um column and MeCN/water (both containing 0.1% formic acid) gradients
at flow rate 0.5 mLmin™. All final compounds were purified by preparative reverse-phase HPLC
on a Phenomenex Luna C18 10 um, 250 x 21 mm column. Standard conditions were used for
elution of all compounds: 100% A to 100% B linear gradient over 20 min at a flow rate of 20
mLmin™ where solvent A was H,O + 0.1% TFA and solvent B was 90% MeCN, 10% H,O +
0.1% TFA. Detection was by UV and pure fractions as assessed > 99% by UPLC were combined
and lyophilized. Low resolution electrospray ionization mass spectra measurements were
obtained on a Micromass LCT. High-resolution mass spectra (HRMS) measurements were
obtained on a Bruker microTOF mass spectrometer equipped with a Dionex LC system
(Chromeleon) in positive ion mode by direct infusion in MeCN at 100 pL/h using sodium
formate clusters as an internal calibrant. Data were processed using Bruker Daltonics
DataAnalysis 3.4 software. Mass accuracy was consistently better than 1 ppm error. *H NMR
and *C NMR spectra were recorded on a Bruker Avance 600 equipped with a TCI cryoprobe or
Varian 400 spectrometers at 298 K in the deuterated solvents indicated and were referenced to
the residual solvent peaks; DMSO-ds 6y 2.49, d¢c 39.51 ppm, CDCI;3 &y referenced to internal
TMS 0 ppm and 6¢ 77.01. H,O/D,0 &y referenced to DSS, 6c CH3OH 49.50 ppm. Microwave
reactions were conducted in a Biotage Initiator 8. Stock solutions of compounds for assay were
prepared 10 mM in DMSO-dg and the exact concentration was additionally confirmed by the
quantitative *H NMR integration experiment PULCON.? NMR spectra reproduced below
(pages S12-S19) are from the actual stock solutions used for the biological assays. Ab initio
calculations were performed with Gaussian 09.5!

Ethyl 2-(2,2-diphenylacetoxy)-3-oxobutanoate (19)

O COH DIPEA
CO,Et COzEt
DMF / RT
O (98%)

A solution of diphenylacetic acid (2.12 g, 10 mmol) and ethyl 2-chloroacetoacetate (1.88 g, 11
mmol) in dry DMF (5 mL) was treated with DIPEA (2 mL, 11 mmol) and stirred at RT 17h.
Ether (150 mL) was added and the solution was washed with 2M HCI, 1M NaHCOg3, brine and
dried over MgSO,. Removal of solvent gave 19, a pale yellow oil 3.33 g, 98%. *H NMR (400
MHz, CDCls3): 6 7.39 — 7.25 (m, 10H), 5.50 (s, 1H), 5.23 (s, 1H), 4.24 (q, J = 7.2 Hz, 2H), 2.20 (s,
3H), 1.25 (t, J = 7.2 Hz, 3H). *C NMR (100 MHz, CDCls): & 197.5, 171.1, 164.3, 137.8, 137.7,
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128.7, 128.6, 127.54, 127.48, 78.2, 62.5, 56.4, 27.0, 13.9. Two carbons of the diastereotopic
phenyls overlap and are not resolved. m/z: 363.1 [MNa]".

Ethyl 2-benzhydryl-5-methyl-1H-imidazole-4-carboxylate (20)

NH,OAc HN
COzEt
AcOH /150 °C COzEt COzEt
15 min (99%)
20 (34%) 21 (65%)

A solution of ethyl 2-(2,2-diphenylacetoxy)-3-oxobutanoate 19 (2.55 g, 7.5 mmol) and NH,OAc
(2.88 g 5 equiv.) in glacial acetic acid (12.5 mL) was stirred and heated until homogeneous then
heated in a microwave reactor at 150 °C for 15 min. The mixture was diluted with EtOAc 200
mL and water 50 mL containing conc. NH3 (15 mL, d 0.88, slight excess) and shaken well. The
organic layer was washed with brine and dried over MgSO, and evaporated to an oil (2.45 g).
Flash chromatography 25-40% EtOAc / petrol afforded the imidazole 20 as a white powder (820
mg, 34%) and the oxazole 21 as a pale yellow oil (1.56 g, 65%). Alternatively, the EtOAc
solution was concentrated to about 15 mL and left at RT overnight, then in a refrigerator for a
further 4h. The crystalline imidazole 20 was filtered off and washed with cooled 50%
EtOAc/petrol and dried in air, the oxazole 21 was recovered from the mother liquor and purified
by flash chromatography giving an oil.

Imidazole 20 *H NMR (400 MHz, CDCls): tautomers ratio 2.9:1 §9.03 and 8.76 (broad s, 1H),
7.36-7.22 (m, 6H), 7.18-7.08 (m, 4H), 5.74 and 5.62 (s, 1H), 4.35 and 4.29 (q, J = 7.1 Hz, 2H),
2.47 (s, 3H), 1.36 and 1.34 (t, J = 7.1 Hz, 3H). **C NMR (150 MHz, CDCls): & 160.9, 150.8,
146.4, 140.3, 128.9, 128.7, 127.4, 60.6, 51.2, 50.9, 14.7, 14.4. m/z: 321.2 MH".

Oxazole 21 *H NMR (400 MHz, CDCls): § 7.35-7.23 (m, 10H), 5.61 (s, 1H), 4.35 (q, J = 7.1 Hz,
2H), 2.47 (s, 3H), 1.36 (t, J = 7.1 Hz, 3H). *C NMR (100 MHz, CDCls): § 165.8, 158.7, 146.0,
139.1, 137.7,128.7, 128.6, 127.4, 61.0, 51.0, 14.3, 13.5. m/z 322.1 MH".

2-Benzhydryl-5-methyl-1H-imidazole-4-carboxylic acid (22)

1. NaOH / MeOH / H,0 O

O HN—M® 60 °C 2 h HN— Ve
I - I
N

CO,Et 2. HCl

. N
N ) s

Ethyl 2-benzhydryl-4-methyl-1H-imidazole-5-carboxylate 20 (444 mg, 1.38 mmol) and NaOH
(200 mg, 4 equiv) in MeOH / water (1:1, 5 mL) were stirred and heated at 60 °C for 2 h. The
clear solution was acidified to pH 3 with HCI and the precipitate was collected and air dried

CO,H
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giving the carboxylic acid 22 as a white powder (340 mg, 85%). Note: hydrolysis does not
proceed without heating but that extended heating (microwave) leads to decarboxylation of the
product.

'H NMR (400 MHz, CDCl; + DMSO-dg): & 7.34-7.17 (m, 10H), 5.61 (s, 1H), 2.48 (s, 3H). m/z:
293.1 MH*. *C NMR (100 MHz, CDCl; + DMSO-dg): 5 140.6, 128.5, 128.1, 126.5, 50.4. some
signals not observed due to broadening caused by equilibrating tautomers.

2,2-Diphenylthioacetamide (23)
o P4S10

NH, DCMRT 4 h NH,
O G
23

A suspension of 2,2-diphenylacetamide (7.00 g 33.1 mmol) and phosphorus pentasulfide (3.00 g,
6.75 mmol) in DCM (35 mL) was stirred at RT for 4h when TLC revealed complete conversion
(Rf thioamide 0.60 50% EtOAc/petrol, amide R 0.29). The mixture was filtered and the yellow
solution was washed with 10% Na,COg, dried over MgSQO, and evaporated to dryness. The solid
residue was recrystallised twice from MeOH (5 mL/g). The mother liquor was evaporated and
purified by flash chromatography (15-50% EtOAc/petrol) to remove a yellow oil impurity (R¢
0.89 50% EtOAc/petrol) then the product was recrystallised from MeOH and combined with the
above giving the thioamide 23 as white prisms (5.31 g, 71%). *H NMR (600 MHz, CDCls): &
7.87 (s, 1H), 7.38-7.23 (m, 10H), 6.81 (s, 1H), 5.63 (s, 1H). *C NMR (150 MHz, CDCls): &
209.0, 139.6, 129.0, 128.8, 127.7, 66.4. m/z 228.1 MH".

S

Ethyl 2-diphenylmethyl-4-methyl thiazole-5-carboxylate (24)

W, e
S Q NaOEt O N
+ )J\/COZEt 7|
Me S

23 24

Diphenylthioacetamide 23 (700 mg, 3.08 mmol), ethyl 2-chloroacetoacetate (640 pL, 4.62
mmol) and NaOEt (315 mg, 4.62 mmol) were dissolved in EtOH (5 mL) and stirred at RT
overnight. The solution was evaporated and the residue was dissolved in ether and washed with
brine, dried over MgSQO, and evaporated. Purification by flash chromatography gave the thiazole
24 a pale yellow oil 810 mg, 78% (r.f 0.85, 50% EtOAc/petrol).

'H NMR (400 MHz, CDCls): § 7.36-7.21 (m, 10H), 5.77 (s, 1H), 4.28 (g, J = 7.1 Hz, 2H), 2.72
(s, 3H), 1.31 (t, J = 7.1 Hz, 3H).**C NMR (100 MHz, CDCls): & 176.4, 162.1, 160.3, 141.1,
128.8, 128.6, 127.3, 122.4, 61.0, 55.2, 17.3, 14.2. m/z: 338.1 MH".

CO,Et
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2-Diphenylmethyl-4-methyl thiazole-5-carboxylic acid (25)

O NlMe 1. NaOH / H,0 / MeOH O Ni“"e
y 7\
S 2. HCI

CO,Et S” CO,H

O (100%)
24 25

The ethyl ester 24 (750 mg, 2.23 mmol) was dissolved in MeOH (8 mL) then a solution of NaOH
(200 mg, 5 mmol) in water (2 mL) was added. The mixture was stirred at RT for 1h then
acidified with HCI. The precipitate was extracted into DCM, washed with water and the solution
was dried over MgSO,. Removal of solvent gave the acid 25 as a white solid (690 mg, 100%).
'H NMR (600 MHz, CDCls): & 7.35-7.20 (m, 10H), 5.81 (s, 1H), 2.71 (s, 3H). m/z: 310.1 MH"
13C NMR (100 MHz, CDCls): & 178.4, 166.8, 161.8, 141.0, 128.9, 128.8, 127.5, 122.2, 55.2, 17.5.

2-Benzhydryl-4-methylthiazole-5-carboxylic acid (26)

W, ve
s Br 1. EtOAc / A O S

COzMe N\
Me N~ >CO,H

NH, 3 2. NaOH
\ 2 2 O

Bromine (0.47 mL, 9.16 mmol, neat) was added dropwise with stirring and cooling on ice to
methyl 2-oxobutanoate (1.0 mL, 9.20 mmol, neat, Aldrich). After 15 min the mixture was diluted
with EtOAc and washed with 10% NaHCOs, brine, dried over MgSO, and concentrated to a
volume of about 10 mL. Diphenylthioacetamide 23 (910 mg, 4.0 mmol) was added and the
solution was refluxed for 2h washed with 10% NaHCOg, brine dried over MgSO, and evaporated
to dryness. The residue was purified by flash chromatogtaphy (20-50% EtOAc/petrol) giving the
ester (860 mg, 67%) 'H NMR (400 MHz, CDCls): & 7.35-7.18 (m, 10H), 5.90 (s, 1H), 3.91 (s,
3H), 2.72 (s, 3H). The ester was dissolved in MeOH (10 mL) and NaOH (200 mg in water 2 mL)
was added. The solution was stirred at rt for 2 h, acidified with HCI and the precipitate was
extracted into ether. The solution was washed with brine, dried over MgSO,4 and evaporated to
dryness giving the acid 26 as a white powder (820 mg, 66% over 2 steps). m/z: 310.1 (MH").

'H NMR (600 MHz, CDCl5): & 7.37-7.19 (m, 10H), 5.75 (s, 1H), 2.75 (s, 3H).

3¢ NMR (100 MHz, CDCl3): 6 169.6, 162.0, 145.8, 141.1, 140.0, 128.8, 127.5, 54.8, 12.8.
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(2-Benzhydryl-5-methyl-1H-imidazole-4-carbonyl)-L-arginine (6)

W, Qe
Me HN
HNX 1. H-Arg-OEt \Aﬁ\\//o
N N

BOP / DIPEA / DMF

N CO,H HN
O 2. NaOH O \\\\\

22 3.TFA (72%)
NH
6
HN)\NHZ

The carboxylic acid 22 (66 mg, 0.23 mmol) and L-arginine ethyl ester dihydrochloride (124 mg,
0.46 mmol) were dissolved in DMF (1 mL) and DIPEA (120 uL) with stirring. When
homogeneous, BOP (120 mg, 0.27 mmol) was added and the solution was stirred a RT for 17h.
The solvent was evaporated at 0.05 mbar and the residue was dissolved in MeOH (2 mL) and
water (2 mL) then NaOH (100 mg) was added. After stirring at RT for 4h the solution was
acidified with TFA (250 uL) and the product was isolated by preparative reverse phase HPLC to
afford the product 6 (TFA salt) as a white powder after lyophilisation (93 mg, 72%). *H NMR
(600 MHz, DMSO-dg): & 7.91 (d, J = 7.5 Hz, 1H), 7.65 (t, J = 5.6 Hz, 1H), 7.37-7.32 (m, 4H),
7.30-7.24 (m, 6H), 5.69 (s, 1H), 4.38 (m, 1H), 3.16-3.05 (m, 2H), 2.41 (s, 3H), 1.83 (m, 1H),
1.72 (m, 1H), 1.55-1.46 (m, 2H). *C NMR (150 MHz, DMSO-de): & 173.4, 161.7, 156.8, 146.7,
140.3, 132.4, 128.7, 128.6, 127.1, 51.1, 49.4, 40.3, 28.5, 25.3, 10.6. One aromatic carbon is
overlapped and not resolved. HRMS calculated for Cp4H2oNgO3" 449.2296, found 449.2295.

(2-Benzhydryl-4-methylthiazole-5-carbonyl)-L-arginine (7)

O N Me 1. H-Arg-OEt O VA
; 1 BOP / DIPEA / DMF /4§\WN\/C02H
s
2. NaOH O \L
25 3.TFA (68%) O

NH
T PN
The acid 25 (108 mg, 0.35 mmol) and L-arginine ethyl ester dihydrochloride (193 mg, 0.70
mmol 2 equiv) were dissolved in DMF (2 mL) and DIPEA (187 uL 3 equiv). After the solution
was homogeneous BOP (185 mg, 0.42 mmol, 1.2 equiv) was added and the solution was stirred
at RT for 17 h. The solvent was removed at 0.05 mbar and the residue was dissolved in MeOH (5
mL) and water (1 mL) and NaOH (200 mg) was added. After stirring at RT for 4h the solution
was acidified with TFA (500 pL) and the product was isolated by preparative reverse phase
HPLC giving 7 (TFA salt) as a white powder (138 mg, 68% for 2 steps) after lyophilisation. *H
NMR (600 MHz, DMSO-dg): 6 8.41 (d, J = 7.8 Hz, 1H), 7.52 (t, J = 5.6 Hz, 1H), 7.39-7.26 (m,
10H), 5.94 (s, 1H), 4.29 (m, 1H), 3.13-3.04 (m, 2H), 2.52 (s, 3H), 1.81 (m, 1H), 1.67 (m, 1H),

RN
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1.57-1.44 (m, 2H). 3C NMR (150 MHz, DMSO-d): & 173.1, 172.6, 161.4, 156.6, 154.9, 141.7,
128.67, 128.66 127.2, 125.5, 53.7, 52.2, 40.3, 27.5, 25.4, 17.0. HRMS calculated for
C24H23N5038+ 466.1907, found 466.1907.

(2-Benzhydryl-5-methylthiazole-4-carbonyl)-L-arginine (8)

Me
S Me 1. H-Arg-OEt S
1 BOP / DIPEA / DMF \ O
g N

N~ >CO,H .CO,H
O 2 2. NaOH HN—
3. TFA
26 8 NH
HN)\NH2

Compound 8 was prepared from 26 using the same procedure above for compound 7.

'H NMR (600 MHz, DMSO-dg): & 8.13 (d, J = 8.0 Hz, 1H), 7.53 (t, J = 5.7 Hz, 1H), 7.38-7.25
(m, 10H), 5.93 (s, 1H), 4.38 (m, 1H), 3.14-3.04 (m, 2H), 2.67 (s, 3H), 1.85 (m, 1H), 1.75 (m,
1H), 1.51-1.43 (m, 2H). **C NMR (150 MHz, DMSO-ds): & 173.1, 168.4, 161.8, 156.6, 142.3,
141.8, 140.8, 128.7, 128.6, 127.21, 127.19, 53.5, 51.3, 40.3, 28.2, 25.3, 12.2. HRMS calculated
for C24H23N5038+ 466.1907, found 466.1907.

Ethyl 2-benzhydryl-1,5-dimethyl-1H-imidazole-4-carboxylate 27

O HL\‘IMe 1.NaH /DMF O Me\i\llMe N O E\IIMe

N~ >CO,Et N~ >CO,Et

N™ "CO.Et 2. Mel rt 30 min l
e
O 20 (100%) O 27 (60%) O 28 (40%)

The imidazole 20 (256 mg, 0.80 mmol) was dissolved in dry DMF (2 mL) then NaH (60%
dispersion in oil, 50 mg, 1.25 mmol, 1.6 equiv.) was added with stirring. After 1 min Mel (0.5
mL, 8 mmol 10 equiv.) was added and stirring at RT was continued for 30 min. EtOAc was
added and the solution was washed with brine 2x, dried over MgSO,4 and evaporated to dryness.
The residue was purified by flash chromatography (30-50% EtOAc/petrol) to give 27 (160 mg,
60%. R¢ 0.34 50% EtOAc/petrol) and 28 (108 mg, 40%. Rt 0.61 50% EtOAc/petrol) as white
solids. Data for the major isomer 27 *H NMR (600 MHz, CDCls): & 7.33-7.18 (m, 10H), 5.69 (s,
1H), 4.34 (q, J=7.1 Hz, 2H), 3.24 (s, 3H), 2.51 (s, 3H), 1.36 (t, J=7.1 Hz, 3H). *C NMR (150
MHz, CDCl3): & 164.0, 147.9, 139.8, 136.7, 128.8, 128.5, 127.8, 126.9, 60.1, 50.0, 30.8, 14.4,
10.3. Data for the minor isomer 28 *H NMR (600 MHz, CDCls): & 7.33-7.14 (m, 10H), 5.53 (s,
1H), 4.30 (g, J=7.1 Hz, 2H), 3.70 (s, 3H), 2.45 (s, 3H), 1.36 (t, J=7.1 Hz, 3H). *C NMR (150
MHz, CDCl3): & 161.6, 151.8, 147.0, 140.1, 129.0, 128.6, 127.0, 119.3, 60.1, 49.4, 32.7, 16.2,
14.4.
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2-Benzhydryl-1,5-dimethyl-1H-imidazole-4-carboxylic acid 29

L) " e () " e
1. NaOH

N~ “CO,Et N™ “COzH

O 2. HCI O
27 29

The ethyl ester 27 was hydrolysed with NaOH in MeOH / water solution at rt. After acidification
to pH 3 with HCI the acid was extracted into EtOAc, dried and evaporated to give 29 as a white
solid, m/z: 307.1 (MH"). *H NMR (600 MHz, CDCls): & 7.40-7.30 (m, 6H), 7.16-7.11 (m, 4H),
6.00 (s, 1H), 3.40 (s, 3H), 2.47 (s, 3H). **C NMR (150 MHz, CDCls): & 160.3, 148.3, 137.1,
135.8, 129.5, 128.9, 128.5, 122.6, 48.3, 32.0, 9.5.

(2-benzhydryl-5-methyl-1H-imidazole-4-carbonyl)-L-arginine (9)

M Me Me
O e\N Me 1. H-Arg-OEt O N
\ o

1 BOP / DIPEA / DMF -
S F

N
N~ > CO,H CO,H
O 2 2. NaOH HN

3. TFA
29 9 NH
HN)\NHZ

Compound 9 was prepared from 29 using the same procedure above for compounds 7 and 8.

'H NMR (600 MHz, DMSO-dg): & 7.59 (d, J = 7.9 Hz, 1H), 7.55 (t, J = 5.7 Hz, 1H), 7.34-7.20
(m, 14H), 5.78 (s, 1H), 4.38 (m, 1H), 3.38 (s, 3H), 3.16-3.04 (m, 2H), 2.44 (s, 3H), 1.82 (m, 1H),
1.70 (m, 1H), 1.51-1.42 (m, 2H). A strong NOE was observed between the two methyl groups.
3C NMR (150 MHz, DMSO-dg): & 173.4, 162.9, 156.6, 146.8, 141.11, 141.06, 132.9, 128.8,
128.7, 128.4, 126.7, 50.8, 47.4, 40.3, 30.2, 28.8, 25.2, 9.47. HRMS calculated for CasH3;NeO3"
463.2452, found 463.2452.
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N-(2-Chloro-3-nitropyridin-4-yl)-2,2-diphenylacetamide (13)

O HoN
X
+ I; NaOtBu / THF -10 °C
Cl ~-N
OoN (84%) N
0O Cl =

12

4-Amino-2-chloro-3-nitropyridine 12 (1.00 g, 5.78 mmol) was dissolved in dry THF (15 mL)
then cooled to -15 °C under N,. NaO'Bu (625 mg, 6.51 mmol, 1.1 equiv) was added in several
portions then stirring at -10 °C was continued for a further 15 min. A solution of diphenylacetyl
chloride (1.40 g, 6.08 mmol) in THF (5 mL) was added dropwise at -10 °C over 5 min then the
mixture was stirred at -5 °C for 30 min. Water (5 mL) was added and the mixture was warmed to
RT and extracted with EtOAc. The extracts were washed with brine, dried over MgSO, and
evaporated to a yellow solid. Digestion with DCM dissolved the product allowing separation of
the unreacted starting material, which was insoluble. Flash chromatography 12-30%
EtOAc/petrol gave pure product 13 as a white crystalline solid (1.78 g, 84%) (Rf 0.37 25%
EtOAc/petrol). *H NMR (600 MHz, CDCls): 6 8.71 (s, 1H), 8.55 (d, J = 5.8 Hz, 1H), 8.38 (d, J =
5.8 Hz, 1H), 7.43-7.38 (m, 4H), 7.38-7.33 (m, 2H), 7.30-7.25 (m, 4H), 5.13 (s, 1H). *C NMR
(150 MHz, CDCl3): 8 171.1, 151.5, 144.2, 140.1, 137.2, 134.6, 129.3, 128.8, 128.2, 114.4, 60.6.
HRMS calculated for C19H;sN3O3CI1* 368.0796, found 368.0795.

tert-Butyl (S)-5-(((benzyloxy)carbonyl)amino)-2-((4-(2,2-diphenylacetamido)-3-
nitropyridin -2-yl)amino)pentanoate (14)

H
N

X

_N ~CO2BY M Etom O o) N
B O,N

100°C6h HN._CO5tBu
13 NHCb (83%) :
14 \L

NHCbz

A solution of the 2-chloropyridine derivative 13 (700 mg, 1.91 mmol), H-Orn(Chz)-OtBu (920
mg, 2.86 mmol) and N-methyl morpholine (0.5 mL) in absolute EtOH (10 mL) was heated in a
microwave reactor at 100 °C for 6 h. The solution was diluted with EtOAc and washed with 5%
citric acid, brine, dried over MgSO, and evaporated to an orange oil. Flash chromatography 15-
40% EtOAc/petrol gave 14 as an orange oil (2.19 g, 83%) r.f 0.16 25% EtOAc/petrol, R¢ 0.47
40% EtOAc/petrol, R¢ 0.66 50% EtOAc/petrol.

'H NMR (600 MHz, CDCls): & 8.90 (d, J = 6.6 Hz, 1H), 8.12 (d, J = 5.6 Hz, 1H), 8.09 (d, J = 5.6
Hz, 1H),7.40-7.29 (m, 15H), 5.14 (s, 1H), 5.08 (s, 2H), 4.77 (m, 1H), 3.31-3.17 (m, 2H), 1.94 (m,
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1H), 1.85 (m, 1H), 1.46 (s, 9H). *C NMR (150 MHz, CDCls): § 171.9, 171.1, 156.4, 155.2,
153.1, 144.4, 137.7, 136.5, 129.07, 129.06, 128.9, 128.5, 128.1, 127.9, 118.5, 103.9, 82.4, 66.7,
61.4, 54.4, 40.3, 29.5, 28.0, 25.7. HRMS calculated for C3sHsoNsO;* 654.2922, found 654.2922.

tert-Butyl (2-benzhydryl-1H-imidazo[4,5-c]pyridin-4-yl)-N® N® -bis(tert-butoxycarbonyl)-
L-argininate (30)

1. Hy / 10 wt.% Pd-C EtOH

H XN
N >

S2He
2. AcOH / 40 °C 30 min
oOZNjQ\, O HN._CO,tBu
\ :
HN._CO,tBu 4 N \L

14 \L BocN)\NHBoc NH

30 Py
NHCbz DMF RT 2 h BocN” “NHBoc

z7 zT

The nitro compound 14 (308 mg, 0.49 mmol) was dissolved in EtOH (10 mL) and hydrogenated
over 10 wt. % Pd on activated carbon (30 mg) at RT and 1 atm (balloon) for 40 min. The
characteristic orange colour had disappeared and mass spec confirmed total hydrogenolysis of
the Cbz group had accompanied reduction of the nitro group. The catalyst was filtered off using
a 0.45 micron nylon syringe filter and washed with EtOH and the dark filtrate was evaporated to
dryness giving a black gum. This material was immediately dissolved in glacial acetic acid (10
mL) and warmed to 40 °C for 60 min. The AcOH was evaporated under reduced pressure and the
residue was dissolved in EtOAc, washed with NaHCOg3, brine, dried over MgSQO, and evaporated
giving the imidazopyridine intermediate as a red gum. This material was dissolved in DMF (4
mL) then N,N'-di-Boc-1H-pyrazole-1-carboxamidine (180 mg, 0.58 mmol) and N-
methylmorpholine (100 uL) were added and the solution was stirred at RT for 2 h. The solution
was evaporated to dryness at 0.05 mbar and the residue was purified by flash chromatography,
first column 0-6% MeOH / DCM, second column 25-80% EtOAc/petrol to give the di-Boc
protected guanidine 30 (129 mg, 37% over 3 steps) Rs 0.35 5% MeOH/DCM. *H NMR (600
MHz, CDCls): 6 9.22 (s, 1H), 8.34 (t, J = 5.0 Hz, 1H), 7.75 (d, J = 5.8 Hz, 1H), 7.35-7.30 (m,
4H), 7.30-7.23 (m, 3H), 7.23-7.16 (m, 5H), 6.56 (d, J = 5.8 Hz, 1H), 5.83 (d, J = 7.8 Hz, 1H),
5.79 (s, 1H), 4.82 (m, 1H), 3.46-3.36 (m, 2H), 1.97 (m, 1H), 1.82 (m, 1H), 1.78-1.64 (m ,2H),
1.48 (s, 18H), 1.43 (s, 9H). *C NMR (150 MHz, CDCls): & 172.8, 163.6, 156.2, 153.2, 152.6,
150.3, 140.6, 140.55, 140.50, 137.8, 133.8, 128.9, 127.4, 105.1, 97.9, 83.0, 81.3, 79.2, 53.8, 51.7,
40.6, 30.1, 28.3, 28.1, 28.0, 25.3. HRMS calculated for CagHs,N;Og" 714.3974, found 714.3976.
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(2-Benzhydryl-1H-imidazo[4,5-c]pyridin-4-yl)-L-arginine (10)

| TFA

—_—
O HN___CO,tBu RT3h O HN._ CO,H
\L (72%) \L

30 BocN”~ "NHBoc 10  HN™ 'NH,

The Boc protected tert-butyl ester 30 (50 mg, 0.07 mmol) was dissolved in neat TFA (2 mL) and
stirred at RT for 3 h. TFA was removed in a stream of N, and the residue was purified by
preparative reverse phase HPLC to give 10 (TFA salt) as a white powder (29 mg, 72%) after
lyophilisation. *H NMR (600 MHz, 90% H,0 + 10% D,0 + DSS): & 8.28 (broad s, 1H), 7.66 (d,
J = 7.2 Hz, 1H), 7.51-7.34 (m, 10H), 7.23 (broad t, J = 5.0 Hz, 1H), 7.18 (d, J = 7.2 Hz, 1H),
5.96 (s, 1H), 4.8 (m, 1H, under H,0 peak), 3.31-3.18 (m, 2H), 2.16 (m, 1H), 2.04 (m, 1H), 1.86-
1.71 (m, 2H). C NMR (150 MHz, 90% H,0 + 10% D,O, Ref MeOH 49.5 ppm): § 175.4,
163.4 (q, “Jc.r = 35.4 Hz, TFA), 158.8, 157.7, 146.6, 141.7, 140.26, 140.22, 129.54, 129.52,
129.45, 129.34, 129.28, 128.2, 125.8, 116.8 (q, Yer = 291.7 Hz, TFA), 101.4, 56.1, 51.2, 41.1,
28.9, 24.7. HRMS calculated for CasH,gN,O," 458.2299, found 458.2299.

Ethyl 2,4-dichloro-3-oxobutanoate (31)
o) 0

SO,Cl; (neat
o M __cosEt 2Ll (neat myj\(cozEt
0° - 10 °C 30 min

(86%) 31

Cl

Ethyl 4-chloroacetoacetate (5 mL, 37 mmol) was stirred under N, in an ice bath while sulfuryl
chloride (neat 3 mL, 37 mmol) was added in 6 portions of 0.5 mL over 5 min keeping the
temperature below 10 °C. The mixture was then stirred at RT for 30 min then distilled on a
kugelrohr apparatus with oven temperature 160 °C at 13 mbar giving a clear colourless liquid
(6.35 g, 86%). *H NMR (400 MHz, CDCls): § 5.10 (s, 1H), 4.50 and 4.45 (AB quartet Jag = 16.1
Hz, 2H), 4.32 (g, J = 7.0 Hz, 2H), 1.33 (t, J = 7.0 Hz, 3H) a minor enol tautomer is also present.
3C NMR (100 MHz, CDCl3): & 191.3, 164.2, 63.6, 62.8, 58.6, 45.7, 40.2, 14.0, 13.9 (a minor
enol tautomer is also present).
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Ethyl 2-benzhydryl-4- (chloromethyl)thiazole -5-carboxylate (16)

Cl
CozEt CH,CI O N COLEt
T S
CO,Et S
EtOAc /110 °C, 5 min

(microwave) 16 (75%) 32 (8%)

A solution of 2,2-diphenylthioacetamide 23 (1.00 g, 4.41 mmol) and ethyl 2,4-dichloro-3-
oxobutanoate 31 (1.00 g, 5.0 mol 1.1 equiv) in EtOAc (10 mL) was heated in a microwave
reactor at 110 °C for 5 min. After cooling the solution was diluted with EtOAc and washed with
5% NaHCOs, brine, dried over MgSQO, and evaporated to an oil (1.64 g). Purification by flash
chromatography 10-20% EtOAc/petrol gave ethyl 2-benzhydryl-4-(chloromethyl)thiazole-5-
carboxylate 16 as a pale yellow oil (1.23 g, 75%) R; 0.51 25% EtOAc/petrol. *H NMR (600 MHz,
CDClj3): 6 7.36-7.27 (m, 10H), 5.82 (s, 1H), 5.03 (s, 2H), 4.32 (q,J =7.1 Hz, 2H), 1.33 (t, J = 7.1
Hz, 3H). **C NMR (150 MHz, CDCl3): 6 177.9, 161.0, 157.5, 141.0, 128.9, 128.8, 127.6, 125.8,
61.8, 55.3, 38.6, 14.2. m/z: 372.1 MH".

Data for the minor (8%) isomer ethyl 2-(2-benzhydrylthiazol-4-yl)-2-chloroacetate 32:

'H NMR (600 MHz, CDCls): & 7.44 (s, 1H), 7.34-7.20 (m, 10H), 5.82 (s, 1H), 5.57 (d, J = 0.5 Hz,
1H), 4.29-4.21 (m, 2H), 1.24 (t, J = 7.1 Hz, 3H). *C NMR (150 MHz, CDCls): & 174.4, 167.4,
150.5, 141.6, 128.92, 128.90, 128.6, 127.31, 127.29, 118.8, 62.7, 54.9, 54.3, 13.9.

Ethyl (S)-4-(((5-(((benzyloxy)carbonyl)amino)-1-(tert-butoxy)-1-oxopentan-2-
yl)amino)methyl)-2-(hydroxydiphenylmethyl)thiazole-5-carboxylate (17)
NHCbz

NHCbz
CH2C' K,COj3 / Nal
I CO,tBu
HoN™ "COtBu pvF /RT 48 h
CO,Et COzEt

The chloromethyl thiazole 16 (371 mg, 1 mmol) and H-Orn(Cbz)-OtBu (480 mg, 1.5 mmol)
were dissolved in DMF (1 mL) then Nal (100 mg) and anhydrous K,COs; (400 mg, finely
ground) were added and the mixture was stirred at RT under Ar for 48 h. The mixture was
diluted with DCM and ether 1:2 and washed with 5% sodium thiosulfate, brine and dried over
MgSO, and evaporated to give a brown gum (668 mg, 99% crude). The product 17 had the
hydroxylated benzhydryl group as indicated by mass spectrum m/z 674.3 MH" and NMR shows
absence of the benzhydryl CH proton expected to be near &4 5.9 ppm but a quaternary carbon d¢
79.7 ppm with 2Jc.4 coupling to an OH proton & 7.54 ppm in the HMBC spectrum. Possible
explanations for this observation could be halogenation followed by hydrolysis or direct reaction
with oxygen (air), however, this has no consequences for continuing the synthesis because the
hydroxyl group is removed during subsequent steps when the tert-butyl ester is deprotected. An
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analytical sample of 17 was purified by reverse phase HPLC. *H NMR (600 MHz, DMSO-dg): &
7.54 (s, 1H, OH), 7.47-7.20 (m, 16H), 4.98 (s, 2H), 4.25 (g, J = 7.1 Hz, 2H), 3.99 (s, 2H), 3.06
(m, 1H), 2.96-2.88 (m, 2H), 1.51-1.34 (m, 4H), 1.31 (s, 9H), 1.26 (t, J = 7.1 Hz, 3H). *C NMR
(150 MHz, DMSO-dg): 6 181.8, 173.6, 161.8, 161.3, 156.0, 144.9, 144.8, 137.3, 128.3, 127.8,
127.73, 127.70, 127.66, 127.4, 127.2, 122.4, 80.0, 79.7, 65.0, 61.1, 60.2, 45.7, 40.2, 30.2, 27.6,
25.8, 14.1.

tert-Butyl (S)-5-(((benzyloxy)carbonyl)amino)-2-(2-(hydroxydiphenylmethyl)-6-0xo-4,6-
dihydro-5H-pyrrolo[3,4-d]thiazol-5-yl)pentanoate (33)
NHCbz

o
1. NaOH N
CO,tB Ho—< LN
r 28U 5 bce/pom s CO,tBu
ot <) o

The ethyl ester 17 (650 mg, 0.96 mmol) was dissolved in MeOH, THF, water (1:1:1, 4 mL) then
KOH (100 mg, 1.5 equiv) was added. The solution was stirred and heated at 50 °C 2 h and the
hydrolysis was monitored by LCMS. Transesterification to the methyl ester (m/z 660.3 MH")
occurred first followed by hydrolysis to the acid (m/z 646.3 MH™) which had longer retention
time than the methyl ester. The solvents were partially evaporated and the aqueous residue was
acidified to pH 5.8 with citric acid and extracted with DCM. After drying over MgSO, and
filtration the solvent was evaporated to give the acid (zwitterion) as an orange foam (604 mg).
The zwitterion was dissolved in DCM (5 mL) then dicyclohexylcarbodiimide (230 mg, 1.12
mmol) was added followed by DIPEA (175 uL 1.0 mmol). The solution was stirred at RT for 2h,
diluted with DCM and washed with 1M HCI, dried over MgSQO, and evaporated. Purification by
flash chromatography 25-75% EtOAc/petrol gave the lactam 33 as a yellow foam (170 mg, 28%
over 2 steps) (R 0.36 50% EtOAc/petrol). *H NMR (600 MHz, CDCl5): & 7.48-7.26 (m, 15H),
5.07 (s, 2H), 4.88 (m, 1H, NH), 4.86 (dd, J = 10.6, 5.1 Hz, 1H), 4.66 (d, J = 17.6 Hz, 1H), 4.28 (d,
J = 17.6 Hz, 1H), 4.06 (s, 1H, OH), 3.27-3.17 (m, 2H), 2.08-1.99 (m, 1H), 1.82-1.73 (m, 1H),
1.58-1.49 (m, 2H), 1.44 (s, 9H). *C NMR (150 MHz, CDCls): & 188.3, 170.3, 167.9, 164.2,
156.4, 144.19, 144.17, 136.5, 128.5, 128.35, 128.32, 128.27, 128.10, 128.08, 128.00, 127.45,
127.43, 82.5, 81.3, 66.7, 54.4, 46.2, 40.4, 28.0, 27.4, 26.9. HRMS calculated for C3sH3gN30S”
628.2476, found 628.2476.
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(S)-5-Amino-2-(2-benzhydryl-6-ox0-4,6-dihydro-5H-pyrrolo[3,4-d]thiazol-5-yl)pentanoic
acid (18)

O NHCbz O NH,
N 4(—/7 TFA/ Et;SiH / PhSMe N 4(—/7
HO || N - /| N
sji«\ CO,tBu RT17h sji«\ CO,H
W, © (53%) W, ©
17

18

The protected lactam 33 (165 mg, 0.26 mmol) was dissolved in TFA (5 mL) then triethylsilane
(250 pL) and thioanisole (40 mg) were added. The solution was stirred at RT for 17 h then
evaporated under a stream of N,. The residue was dissolved in 80% MeCN / water and washed
with 20% diethyl ether in pentane then the aqueous MeCN layer was lyophilised. The residue
was purified by preparative reverse phase HPLC to give 18 (TFA salt) as a white powder (73 mg,
53%). 'H NMR (600 MHz, DMSO-dg): & 7.64 (broad s, 3H), 7.38-7.32 (m, 8H), 7.31-7.25 (m,
2H), 6.16 (s, 1H), 4.68 (dd, J = 11.4, 4.2 Hz, 1H), 4.56 (d, J = 18.4 Hz, 1H), 4.53 (d, J = 18.4 Hz,
1H), 2.85-2.74 (m, 2H), 2.03 (m, 1H), 1.85 (m, 1H), 1.57-1.44 (m, 2H). *C NMR (150 MHz,
DMSO-dg): 6 183.1, 172.1, 168.1, 163.0, 141.23, 141.19, 128.75, 128.70, 128.68, 127.3, 126.6,
54.2,53.6, 46.2, 40.0, 38.3, 26.0, 24.1.

HRMS calculated for Cy3H,3N303S™ 422.1533, found 422.1533.

(S)-2-(2-Benzhydryl-6-o0x0-4,6-dihydro-5H-pyrrolo[3,4-d]thiazol-5-yl)-5-
guanidinopentanoic acid (11)

HN
S—NH,
NH

1. BocN NHBoc 4(—/7

2.TFA (79%)

The amine 18 (13 mg, 0.024 mmol) and N,N' -d|-Boc-lH-pyrazoIe-1-carboxamidine (15 mg, 0.48
mmol 2 equiv) were dissolved in DMF (200 uL) then N-methylmorpholine (10 uL) was added.
The solution was stirred at RT for 2 h then evaporated to dryness at 0.05 mbar. The residue was
dissolved in TFA (3 mL) and stirred at RT for 3 h. The TFA was removed under a stream of N,
and the residue was purified by preparative reverse phase HPLC to give the guanidine 11 (TFA
salt) as a white powder (11 mg, 79%). *H NMR (600 MHz, DMSO-dg): & 7.53 (t, J = 5.3 Hz, 1H),
7.38-7.33 (m, 8H), 7.31-7.26 (m, 2H), 6.15 (s, 1H), 4.68 (dd, J = 11.3, 4.3 Hz, 1H), 4.57 (d, J =
18.3 Hz, 1H), 4.52 (d, J = 18.3 Hz, 1H), 3.13-3.07 (m, 2H), 2.00 (m, 1H), 1.81 (m, 1H), 1.49-
1.41 (m, 2H). C NMR (150 MHz, DMSO-dg): & 183.1, 172.3, 168.2, 163.1, 156.7, 141.25,
141.22, 128.76, 128.70, 128.68, 127.3, 126.6, 54.3, 53.8, 46.3, 40.2, 40.0, 26.1, 25.6. HRMS
calculated for CpsHo6N505S™ 464.1751, found 464.1751.
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Space Group No.: 2 (A% o 94.4200  B10188®) v 116.36(0) Space Group No.: 14 [ %] o $90.00 B 14 v 9000
R-Factor (%}: 522 T (K): 293 3); 1264 R-Factor (%j: 4.36 T (K): 203 D 1178

N NH /\
N NH
Bt P,
NH 0 NH 0
0 NH
o] NH
iPr
Et————i |
Et
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HUKHIE
Reference: P.W.Baures, JR Rush, AV Wiznycia, J.Dasper,
B.A Helftich, A M Beaity (2002} Crysi Growth Des. 2,653
Formuia: CoaHp Ny Oy
fof Name: 4 5-bis{{t i tH-imidazole
Spase Group: care Celf: a 248538} & 9431(3) c 17448(4)
Space Group No.: 5 (A} o 90.00 B 133.10(0) Y 9000
R-Factor (%): 381 T ) 283 it B); 1485

N/\NH
tBu
NH 0
o] NH

By

HUKJAY
Refarence: P.W.Baures, J RRush, AV.Wiznycia, J Desper,
B.AHelftich, A_M Beatty (2002) Cryst Growth Des. 2,653
Formuda: Cay Hag Ng Oy
C Name: 4 5-pis({R: iy I TH-imidazole
Space Group: P21 Cell: a 101391 & BB13Y) ¢ 16709(%)
Space Group No.: 4 (A2 o 90.00 B o424 v 9000
R-Factor (%): 429 Temp (K) 283 ty(g/en); 1.226
CHs N NH
Ph
NH QO
Q NH
Ph
HC

HUKHUQ
Refersnce: PW.Baures, J R Rash, AV \Wizaycia, J.Desper,
B A Helfrich, A M Beatty (2002) Crysf Growfh Des. 2,853
Formufa: CigHigNg Oy
Comg Name: 45 i {-1H-midazole
Space Group: P21 Cell: a 28386(8) b 9579(2) ¢ 3B.ITHE)
Space Group No.: 14 (A} o 90.00 B 109.41(0) v 80.00
R-Factor (%) 9.56 () 233 it ;1354

PhiH
N ‘o]
o] NH

CHyPh

HUKJEC
Reference: P W Bauses, J.R Rush, A V. Wizeycia, J.Desper,
B.A_Helfrich, A M.Beatty (2002) Cryst.Growth Des. ,2,653
Formuta: CiaHia Ny Og
Ci Name: 4 5-bi - TH-imidazol
Space Group: P-1 Cell: a 11.026(1) b 12203{(1) ¢ 13.928(1)
Space Group No.: 2 (A « 90.28(0) B107.858) v 111.66(0)
R-Factor (%) 5.00 (K): 293 i ;1399
N /\NH

EtCOC:

NH 0

COOEt
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HUKJOM
Reference: P W Baures, J.R Rush, AV.Wanycia, J.Dasper,
B.A.Helfrich, A.M.Beatty (2002} Cryst Growth Des. 2,653
Foimula: CiaHp Ny Oy
Ci Nama: 4 i yh-5-4; i bonyl-1H-imidazole
Space Group: Cafle Celi: & 25842(5} b 12372(3) ¢ 19.168(4)
Space Group No.; 18 1A o 9000 pioz2s® v 9000
R-Factor (%): 474 T Ky 233 i 3 1477
£ N NH
NH#O
8} NH
tBu
HUKLEE
Reference: P.W Baures, J.R.Rush, AV.Wiznyeia, J.Desper,
B.AHelfrich, A.M.Beatty (2002) Cryst Growth Des. 2,853
Formuta: C3a Hag Ny 020.25(H; O
Compound Name: 4, 5-his((N,N-Dibenzyfamine)carbonyi)-1H-imidazole hydrate
Space Group: C2ie Calir 2 30244(7) b 10456(2) ¢ 19.804(5)
Space Group No.: 15 (4,2 o 90.00 Pp1830@ v 9000
R-Factor (%): 422 Temp (K} 295 Density( 3 1228
N NH
PhCH, CHzPh
N N
PnCHz o} o] CHaPh
H0

HUKJUS
Reference: P.W.Bsures, J.R Rush, AV Wiznycia, J Desper,

B.A Helfrich, A.M.Beatty (2002) Cryst.Growth Des. 2,653
Formula: CigHpNg O
c Namer 4 @ 5.t 1H-imidazol
Space Group: C20c Celi: a 223424y b 16167(3) ¢ 8344(1)
Space Group No.: 15 (A o 80.00 B 9e44(0 v OB000
R-Factor (%) 381 T (K): 293 Densi : 1.239

) /\NH
PhCH
NH: O
o] NH
tBu

IWOMIR
Referencer VA Mamadov, N.A Zhukova, T.N Beschastnova,

A.T.Gubaidulin, D.V.Rakov, L Kh.Rizvanov (2011) Tefrahedron Left.

52,4280
Formula: CogHya Ng 05,C4 By O
Compound Name: N-{2-(Benzyl i  5-diphenyl-1H-Imidazole-4

carhoxamide methanol solvate
Space Group: Phea Cell: a TG b 2348072 ¢ 2795000
Space Group No.: 61 [LN] o 80.00 [S 26.00 v %000
R-Factor (%): 594 Terp (K): 296  Densi ;1267

Ph
>—NH
N
Ph
NH 0
N\/Ph
HO———CH;
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KATSAZ
Reference: T.Ueda, | Matsuura, N.Murakami, S.Nagai, J Sakakibara,
M Goto {1888) Tetrahedron {eff. 29,4607
Formula: Crats Ny Oy
Compound Name: 2,5-Cimethyl-4. yi-1-phenyl-1H-imidazol
$pace Group: P21/c Celiz a 8784(8) b B21T(T) © 9.466(3)
Space Group No.: 14 {A.%) o 90.00 B 108.17(5) ¥ 90.00
R-Factor (%} 8.50 Temg Ky 295 ify(glem?); 1.189
CHa
NH
O
N
HaC CH3
N
Ph
NCBXRF
Reference: P.C Wyss, P.Schenhelzer, W.Armold (1880
Dissertation Abstr.B 83,1352
Formuta: Cyq HygNg Oq
C Name: Methyk5- (N 1-(2',3° 5"11-O-nitro-B-D-ribofuranosyl)-
imidazole-4-carboxamide
Space Group: P21 Cell: 2 10647(¢4) b B8.946(3) c© 10.589(4)
Space Group No.: 4 1A% o 90.00 P11853) v 9000
R-Factor (%): 7.03 T (K): 295 f; %) 1.700
(4]
Hol
OQN\ N
NH
CHa
N
¢]
///mm
O
Q
OZN\O
[+]
NOg

MOQHOQ
Reference: Ui.Groselj, J.Bezensek, AMeden, J Svete, 8.Stanowitik,

M.Oblak, P.8 Anderluh, U.Urleb (2008) Heferecycles 75,1355
Formula: CisHia Ny Op
C Name: B8-(Ben: 1.2-aipyric
$pace Group: P2t/a Celt: 2 B361(8) b 13638(0) < 11.970(0)
Space Group No.: 14 A o 80.00 B 93.2000) v %000
R-Factor (%); 4.90 e (K 293 {2 i 1.303

CONHz
N
N
CHoPh
O

SARYUG

Gt , T.Qeser, F Rominger (2005)

Chem.Commun. 2739
Formula: Gy Hgy fry Nyp 03,7 8(Hp Oy)

Compound Namea: A-(15,55.95. Trimethyl- 11 81,8%-tris({4- (2-pyridyD-1 3
4.8, 12-tri-isopropyl-2 8, 10-trioxo-3,7 . 11-triaza-1(4 23,5 9(2 4)-tri-
imidazolacyclododecaphane)-iridium hydrate

Space Group: R3 Cefi: a 18.214(1) b 16.214(1) ¢ 22071(1)
Space Group No.: 146 [0} o 80.00 B 90.00 ¥ 12000
R-Factor (% ): 473 Temp ;100 D ) 1357

O

0
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SARZAN VAWSUJ
Reference: G Haberhaaer, T.Oeser, F Rorminger (2005) Reference:
Chem.Commun. 278%
Formula: Csq Hpy Nyp 03,2(C4 Hy Clo) Formula:
Compound Name: 15,59 98 Trimethyl-11,51,91-(3,3, 3"-{nitrio-drimethyl-tribenzyl-4,8.12- Compound Name:
ti-isopropyl-2 6,10-rax0-3, 7,1 t-iriaza-1(4 2, 5.9{2 4i-iri-
Eit o hane dichior soivate
Space Group:
Spaee Group: P21 Call: a 13062(0y B 15430(0) c¢ 13875(0) Space Group No.:
Space Group No.: 4 A o 2000 B 92080 v 9000
R-Factor (%}
R-Factor (%) 595 Femp (K): 200 Density( 3); 1.243
CHg
N
N
iPr
o} NH
N
HsC,
N Y N
iPr
N NH
CHs
fs) —Ci 2
WETKAH WETLAI
Reference: N.W Gilman, £ Rosen, .V Earley, C M.Cook, LF Blount, Reference:
L.J. Todaro {1993} J.QOrg Chem. 58,3283
Formuta: Cap Har CH Fy N Oy Formula:
Compound Name: (RY-(-1-{R)-8-Chlere-1-{1,1-di yleihy))-6-(2-f phenyl)-N-{4-nifro-1- C d Name:
phenylethyh)-4H-imid 1.6-a)(1.4] E ne-3-4 i
Space Group: P21 Cell: a 185473y b 84172y o 18138(3) Space Group:
Space Group No.: 4 4,9 o 9000 B sa17(l) Y 9000 Space Group No.:
R-Factor (%}: 420 Temp (K): 295  Density(giom?): 1317 R-Factor (%j:
NO2
tBuYN Q
N NH CHa
ol
ol N
F

Wer-Chao Yang, Jing Li, Hun Li, Qiong Chen,
Guang-Fu Yang {2012) Bisorg Med Chem Leff 22,1455

Coy g Ch Ny Oy

N-{2-Chiorobenzyl)-N-cyano-S-methyl-1-(4 yibenzyh- TH-ink
4-carboxamide

P Cell: a 830300y b 10.757() e 11.820(1)
2 (A% o 73.26(0 B 8044 v T1B5(0)
832 Temp (K): 294 Densi ;1316
pTal
N
,
Chy
NE

>4
Q

N.W.Gilman, P Resen, J.V.Earley, C.M.Cook, J.¥ Blount,
L.l Todaro (1993) J. Org Chem. 68,3285

Cag Hag Gl Fy Ny O

A-Acetyl-8-chioro-1-(1,f-dimsth 5.6, dibydre-6-(2-f phenyl)-4H-
imidazo(t §-a)(1,41benzodiazepine-3-carboxamide
P2tia Ceifr a 118013y b 21634(4) ¢ 3028(2)
4 (4, o 9000 B10186{(1) v 9900
380 Temy (K}: 295 D ;1328
tBu
N o]
N NH,
N\
COMe
F
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WETLEM

Reference:

Formula:

Compound Name:

Space Group:

Space Group No.;

R-Factor {%}:

CI

WONJEO

Reference:

Formula:

Compound Name:

Space Group:
Space Group No.:

R-Factor {%}:

N Giltnan, P.Rosen, JV Earley, C.M.Cook, J.F Blount,
L.J Tedaro {1993} J Org Chem 58,3285

Caa Hay Cly Fy Ng Op.Hp Oy

{R)~{68)-{(+)-8-Chioro- 1 -t-butyl-6-{2-fiuorophenyly-4 8-dihydro-5H-

imidazo(1 5-a)(1 4 -3,5- manohydrate
A2 Cefl: a 280385 b 10.058(2) ¢ 16.701(2)
5 {A,%) o 2000 B 1e6.23(1) ¥ 90.00
3.88 Tormp (K} 295 D f 3); 1.382
tBuYN O
N NH;
N )

: a Nz

a0
N.Lah, LLeban, A Majcen Le Marechal, V.Ferk, P Le Grel,
. Sieler (2000) J. Chenr. Cryst. 30,109
Cg Hig Gk Nz Oy
B-{4- i 1.2-a)pyridine-2-car
Pea2t LCell: a 283132y b 03801 ¢ 9381
29 A5 o 90.00 B s0.00 ¥ 80.00
477 Femp K): 295 D 3): 1428

N
-CONH3
N

WETLOW

Reference:

Formula:

Compound Name:

Space Group:

Space Group No.;

R-Factor (% §:

WUPZUC

Reference:

Formula:

Compound Name;

Synonym:

Space Group:
Space Group No.:

R-Factor (%):

NW.Gilman, P.Rosen, JV.Earley, CM.Cook, J.F Blount,
L.JTodaro {1993} J Org Chem. 58,2285

Cap Hap Ch Fy Ny Oy

{Ski{+}-6-(2-Chiorophenyf-1-tbutyl-8-fiuoro-4H-imidazo(1,5-a)(1 4}
benzediazepine-3-carboxarmide

pP212121  Cell: a 9.206() b 0589(2) ¢ 27H({H
18 A o 90.00 B 9000 v o90.00
3.38 Temp {K): 295 Densi ;1381
B
4 N o]
N NH2
N
Cl

T.W Hambley, A Katsifis, R B.Knott, ¥ Mattner, B.Diic
(2002) Aust.J.Chem. 58,737

Cqg g By FiNg Oy

62+ # 4H-imidazol1 5-all1 4] iazepine-3-
carboxamide
midazeni!
= Celt: 5 12537(4) b 18211(8) ¢ 7852(2)
2 (A ¢ §107(7) 106287 vy 7rE8®
5.60 Temp: (K} 294 D {gren); 1577
N
OC\
NH
N
N
Br

S33
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WUQBAL XUQHUM
Reference: T.W Hambley, A Katsifis, R B Knott, F Matiner, B.Dikic Reference: TP Causey, WE Allen (2002) J Org.Chem. 87,5963
(2002) Aust.J Chem. 55,737
Formula: 1y Hag Mg Op
Foimerla: CygHp Fyly Ny Oy " L A
Compound Name:  55-Dipropy-1H,1'H-(2, 2)bkimidazolyl-4,4 -dicarboxylic acid
Compound Name: 6-(2"-lodophenyl)-8-fluoro-4H-imidazoft 5-a)f1 4jbenzodiazepine-3- bis{methylamide)
carboxanmide
ynenym: irmi i Space Group: R-3 Celi: a 28.458(0) B 28458(0) ¢ 6.479(0)
Space Group No.; 148 A% o 90.00 B 90.00 ¥ 120.00
Space Group: P21ia LCelt: a 121852y b T.558{2) ¢ 18287(2) R-Factor (%): 5.74 Temperaturef®y: 153 Density(glem®): 3517
Space Group No.: 14 A o 90.00 B o8523(1) y 90.00
R-Factor (%) 480 Temperatare(K): 294  Density(giemd): 1767
N
OC\
NH2
N
o Et
HaC.
N N NH
NH
e N NH\
NH N
CHz
Et o}
]
YAJXEQ YAJXIS
Reference: P.Comba, N.Dovalil, G R.Hanson, G Linti 2011} Reference: B Combpa, N.Dovalll, G R Hanson, G.Uinti 2011)
inorg. Chem, 50,5165 fnorg. Chem. 56,5165
Formuta: Cap Hgg Myg 0g.0.25¢H, O3 Gy Hy Oy Formuia: Cig Hap Tl Nyp O 1481 O 120H O4)
Compound Name:  11,15,51,85,91,65,131 125.0ctamethyl-4,8,12-16-tefra-isopropyh-2,6,10- Compound Name:  (u,-11,15,51,55,9%,95,131,185-octamathyl-4 § 1 2-16-tetra-soprapyh-2.8,
T4-tetraoxa-3,11.7,16-tetra-aza-1,5.9,13(2 4)-tetra- 10-14-tetraoxa-3,11-diazanide-7,15-dlaza-1,5.9,13(2 4)-tetra-
fal soivate hydrate ¢ | U diaqua-di-copper(i
perchlorate diydrate
Space Group: -4 Celt: a 19.851(3) b 19.851(3) ¢ H922(1)
Space Group No.; 82 4.2 & 9000 § 000 ¥ 90.00 Space Group: Pie Call: a 11.876(2) b 11599(2) & 18.240(4)
Space Group No.; 13 (4. o 90.00 102093} v 90.00
R-Factor {%}: 942 Temperature{K): 200  Densityfgicm?¥): 0885
R-Factor (%); 5.03 TemperafurefK}): 200 Density{g/om3); 1467
HsC /CH3 Hal /CHQ
0 N Q, N .
iPr iPr
i, o i o]
HaG NH N
< NH H3G N N
0
N
CHz N \ / \ /HQG CHa
Cu
HaC N N HAC N/ oy —
iPe N
iPr N
e AN
HaO CHs
N MNH
&} NH N N
ir HaG—OH © Hr
N ¢ iPr CI0s
~ 0 N
HaC
ne” ©
CHs H0
CHy H0
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Search Overview

Search:
Date/Time done:
Database(s):

Resftriction Info:

Filters:

Percentage Completed:
Number of Hits:

search2
Tue Feb 18 09:20:52 2014

CSD version 5.34 updates (Nov 2012)
CS3D version 5.34 (November 2012)

No refcode restrictions applied

3D coordinates determined Not disordered
No errors

100%
5

Single query used. Search found structures that:

match
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EYOZIB HAYPON
Reference: Qing Bao Song, Zhi Min Jin, Hai Bin Wang, Biao Jiang Reference: K8 4. Pindur, D. yer (2005
{2004} Acta Crystaliogr., Sect E:Struct Rep Online §6,01292 Private Communication ,
Formeia: CyHip N3 D38, Formuia; Cop Haa Ng0g S1.H2 O
Compound Name: N yi-4 i -5-car i Compound Name: {5-(5-(3-Dimethylaminopropylcarbamoyl)- 1-methyt-1H-pyrrol-3-
ylcarbamoyl-4-methyithiazol-2-yhearbamic acid t-butyl ester
monohydrate
S$pace Group: Poifc Celt: a 10.559(8) b 12898(1) ¢ 10.188(0)
Space Grop No.: 14 “y o %000 Brstioe v 000 Spece Group; P-1 Cel: 2 10.356(1) b 10.816(1) ¢ 12.755()
R-Factor (#%}: 337 Temy () 293 Densityf 3): 1552 Space Group No.: 2 (A%} SRR NEH ﬂ1ﬂ€.24(7) voOB2.92(1
R-Factor (%): 446 Temp (K): 295 Densityly. ;1277
CHs o
Ph
CHg
N
s N 2
\ COOBu 0
NH. 1
\ 0
NH NH 8
NH NH
s N
CHa H:0 Nhdez
Q
PUMNUH XISZCOP
Reference: Hua Cai, Ying Guo, Jian-Gang Li, Yun-Ling Zou 2010) Reference: Jie Zhang (2008) Appl Organomef Chem. 22,6
J.Chem Cryst. 49,100
Formuia: Crg Mg Feq N3 O 84
Formuia: CygHig Fa M O 8
R Compound Name: (E)-N-Ferracenyli 4 i 5 ¥
Compound Name: 2-{(2,6-Di ¥ ino)-4-methyl-N ylphenyl-1,3-thiazol
S-carboxarmide
Space Group: Pazin Celt: a 218413 b 210413 ¢ TAZID
Space Group No.: 86 (A%} o 90.80 i 90.00 ¥ 90.00
Spaece Group: Pca2t Calt a 21840(2) b 753200 ¢ 22385(2)
Space Group No.: 29 A%} o 90.00 § so.00 Y 80.00 R-Factor (%): 3.24 T (Kj: 293 Densit 3): 1.488
R-Factor (%): 328 Teimg (K): 296 D ( 3); 1389
F-
CHa
O
E
NH——N '
NH
N |
;
A }
Fe
:
S g !
O
HaC t
;
!
Cp
O NH

Tl
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Search of WebCSD updates to 18" February 2014 (two structures)

Refcode: AGEZAP

Source Database asb31be

Reliability Score Fully curated CSD
Author{s) L.Mathieu, B.Legrand, C.Deng,
L.Vezenkov, M.Amblard, M.C.Averiand-Petit,
E.Wenger, C.Didierjean, N.Masurier,
V.Lisowski, J.Martinez, T.L.Maillard
Reference Angew.Chem,,Int.Ed. (2013},
52, 6006, doi:10.1002/anie.201302106
Formula Coy Hyg Ng 07 5,4,C Hiy O
Compound Name

Benzyl 4-(1-({(4-(1-(((4-(1-({(4-(1-{(t-
butoxycarbonyllaminc)ethyi)-2-methyl-1, 3-
thiazol-5-yl)carbonyllamino)-2- phenylethyl)-
Z2-methyl-1,3-thiazol-5-
ylicarbonyl)amino)ethyl}-2-methyl-1,3-
thiazol-5-yljcarbonyl)amino)-2- phenylethyi)-
2-methyl-1,3-thiazole-5- carboxylate di-
isopropyl ether solvate

Space Group P212121

Cell tengths  a 15.640{1) b 15.821(2) ¢
24.894(3)

Cell Angles 090390y 90

Cell Volume 6159.78

2,7 2471

R-Factor (%) 7.22

AGEZAP

Refcode: RAVPUB

Source Database asb31lbe

Reliabitity Score Fully curated CSD
Author{s)

S.Roy, R.Quincnes, AJ.Matzger

Reference Cryst.Growth Des. (2012}, 12,
2122, doi:10.1021/cg300152p

Formula CpH;s CIN, O, 5

Compound Name
N-{2-Chloro-6-methylphenyl}-2-((6-{4-(2-
hydroxyethyljpiperazin-1-yl}-2-
methylpyrimidin-4-yl}amino)-1,3- thiazole-5-
carboxamide

Space Group P 21/n

Cell Lengths a2 14.1400(7) b 8.1804(4) ¢
22.1356(12)

Cell Angles @90 B 105.415(3} y 90

Cell Volume  2468.33

ZZ ;421

R-Factor {%) 8.46

N
m’@ﬁ i
HO“\'_NCN@ N o)

RAVPUB
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Search Overview

Search:
Date/Time done:
Database(s):

Restriction Info:
Filters:

Percentage Completed:
Number of Hits:

search3
Tue Feb 18 09:21:02 2014

C8D version 5.34 updates (Nov 2012)
C8D version 5.34 (November 2012)

Ne refcode restrictions applied

3D coordinates determined Not disordered
No errors

100%
60

Single query used. Search found structures that:

maich
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AVAJIR
Reference:

Formuta:

Compournd Name:

Space Group:

Space Group No.:

R-Factor (% }:

BILXIE

Reference:

Formuta:

Compound Name:

Space Group:

Space Group No.:

R-Factor (%)

NH

PH

BILXEA
AM Mahran (2008) £gyptJ. Phys. 51,539 Reference: P.AGale, M.B Hursthouse. M E Light, C.N Wariner
(2004) Collect Crech. Chem. Commun. 89,1301
©i7 hatts 0352 1 e CigHig Nz 02 81.2(Co Hg 04 &
ormuiar g
Byl 2-(2-thien 10)-66.7, ydrodt- 18 Hia Nz O2 51.2(C2 Hg 01 S}
cycloheptalbjthiophene-3-carboxylate [ Name:  N,N-Dip 2,5-dicarboxamid solvate
Caie Celi: a 20797(0) b 884000) ¢ 19.844(0) Space Group: P2t/ Calf 2z B598(0) B 28229(0) & 9.551(0)
15 A9 o 90.00 p105.75(0) v 9000 Space Group Ne.: 14 (A% o 90.00 B 9943(0) v 9000
660 T ) 298 ity(g/om’):  1.363 R-Factor (%) 369 (K): 120 1.380
NH NH
o / \\
Ph g Ph
S
] ¢}
NH:
HaC. CHz
Et00C \ /
)
O
BILXCK
P.A.Gale, M.B.Hursthouse, M E Light, C.N Warriner Reference: P.A Gale, M.B Hursthouse, M E Light, C.N Warriner
(2004) Coflect. Czech. Chem. Comman. 69,1301 (2004) Coflect Czech.Chem. Commun. 69,3301
CyaHig Ny Op §1.Csg Hag Ny THFy 1= Formula: CraHpp Np 0 8
NN-Dip! i 25 tet & d Name:  NN-Di i 25
fworide
Space Group: P1 Cell: a 9750(5) b 9.970(5) ¢ 15.582(5)
P2ifc Cell: a 95550) b 17.7040) o 19.341(D) Space Group No.: 1 A% o 87570 B 87.85(0) v BA23(0)
14 A% o 90.00 B 93830 v 90.00
R-Factor (%): 8.64 o (K): 120 1.247
398 Temg Ky 120 ity(glem?): 1188
NH
5 \Ph
o} o}
/\/ N NH\/\
£t 5 Et
O o]
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BUFCOV BUVLAG
Reference: §.Sased, N Rashid, R.Hussain, P.G Jones (2009) Reference: §.Sased, N.Rashid, P G.Jones, M.Ali, R Hussain (2010)

Acta Crystalfogr., Sect £:Struct Rep.Online 85,02568 Eur.J Med Chem. 45,1323
Formuta: CipHg Bry Ny O 8y Formula; CiaHgNa 01 8g
[+ Name: 14 (2-thigny yhthi C Name: N-{1,3- 2- i s 2
Space Group: P2tin Cell: a 13.148(0) b 4426(0) ¢ 22671) $pace Group: Cife Ceail: a 248318 b 3880y ¢ 18.790(0)
Space Group No.: 14 (A7) o 9000 13 0410 Y 90.00 Space Group No.: 15 A o 80.00 B102;51(O) v 8000
R-Factor {%): 2.1 ¥ (K): 100 Densify(glem®); 1718 R-Factor (%}: 258 J o100 ;1508

Br
o] 3
N
NH N S
§ NH N
&

CEMTAQ CEMTUK
Referencer N.LS.Yue, M.C.Jennings, R.J.Puddephatt (2008} Reference: N LS Yue, M.C.lennings, R.J.Puddephatt (2008)

Dalton Trans. 3886 Dalion Trans. 3880
Formuia: CypHig Ny Op S¢ 20 2(Cl 14{HR O) Formula: {C1g Hag Agy Ny Op 8y Tnn(Fg Py 1).20(C4 Ha Cly)
Compountd Name:  cis.cis syn-N,Ndimetly:- N N"Bis{4-pyri i 2,54k i C Name: it {tip-N N-direthy-N N -bis(4-p i 5

bis(hydrochloride} tetrahydrate i i ilver(i hate dicl solvate)
Space Group: Pnma Celt: a 8327(0) b 147320) o 19.180(0) $pace Group: P21 Ceif: g 11.560(0) b 19778(0) ¢ 12.834(0)
Spaece Group No.: 82 A} o 80.00 B 80.00 Y 90.00 Space Group No.: 14 A9 o 90.00 B 109260 v %000
R-Factor {%): 871 ) 150 D 3 1403 R-Factor (%): 4.90 ;150 ;1859

+ +
NH NH
/CHa Hsc\
AgAN O N N O Ne—AGA/N
B3
N N\ Q Q
H c/ CHs .
¢ S i e
L-e 2
o &)
cr H0
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CEMVAS

Reference:

Formula:

Compound Name:

Space Group:
Space Group No.:

R-Factor (%}

O

DUBFUB

Reference:

Formuia:

Compound Name:

$pace Group:
Space Group No.:

R-Factor (%}

N8 Yue, M.CJennings, R.JPuddephatt (2008)
Dalton Trans. 3886

CigHigNa 0284

BN bis(3-p: jof 5 ide
Pt Ceft: a GOTTE) b T3MI( ¢ 7B
1 A} 01022500) B 91980y v 109730
435 Temy (K): 150 Density(giem3); 1.466
NH, NH
g
8] O

N.H Dung, B.Viessat, J.-C.Lancelot, M.Robba (1986)
Chem.Pharm.Bull 34,951

g Hs N3 03 85,04 Hg O

5-Nitro-2-{2-thenoylamino)-thiazole acetons solvate

C2ic Ceft: a 25660(40) b 7.360(5)
18 A% o 90.00 10500030
4.00 Temp (K): 295 D 3):
N
NH:
8
o

¢ 11.056(80)
¥ 9000

2.085

CEMVEW
Reference: N.L8 Yue, M.C Jennings, R.J Puddephatt (2006)
Dafton Trans. 3886
Formufa; (Cag Hig Ags FaNg Og S1On.0.5n(Cq Hg Oy
C Name: i 1N N"bis(3-py 2.5
{triflucroacetatoy-silver(i) acetone solvate)
Space Group! P-1 Cell: & T.708(1) b 12.748(1) ¢ 14.185(2)
Space Group No.: 2 (A% 011298(0)  P104THG v 94.87(0)
R-Factor (% ): 875 (K): 150 ity 1642
N : NH NH
Agr
g
0 ¢}
Ol s
Mg
&N
O
HyCmeCOMe /K
Fal 13
ENUFUP
Reference: Yi-Feng Zha, Mel-Rong Li, Xiao-Qing Cai, Mao-Lin Hu
(2011} Z Kristaltogr.-New Cryst Struct. 228,107
Formuia: Cg Mg FyNy O3 84
Compound Name: §-Fluore-3-£2-thienylcarbonylipyrimidine-2 4(1 H,3H}-dione
Space Group: P21sC Cell: a 55744) b 19770015 ¢ 8.888(7)
Space Group No.; 14 Ay o 90.00 B10049(y v 90.00
R-Factor (% }: 518 Te (K): 298 f ) 1661
NH
F- -0
N s
o)
o)
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EPAGAE
Reference: 8 L. Huth, M.B Hursthouse (2007)

University of Southampfon, Crystal Structure Report Archive 374
Formula; CeHy Ny 018
[« Name: 4 T
Space Group: P-1 Cefi: a2 10085(0) b 1047200} ¢ 10.915(0)
$pace Group No.: 2 A} o106720)  B1U147(0 v 958000
R-Factor (%} 8.99 Temperature(K): 120 Density(g/em3):  1.406

S

HaNOC! CHs
GOKREE
Reference; K Mersiter, £ Horkel, C Hametner, . Frohiich {2008)

Private Communication ,
Formula: CiatnMN 0p 8y
Compound Name: 5,67 .8,8,10,11.12,13 14-Decahydrothieno(2,3-c)(1 B}

diazacyclotetradecine-4.15-gione
Space Group: P212121  Coff: 2 8884(0) b 1008200 ¢ 14.564(0)
Space Group No.o 18 A% o 80.00 B s0o0 Y 8000
R-Factor (%}): 267 e o 100 D 3 1310

0
NH
NH
kS
6]

FIWLUS

Reference:

Formula;

Compound Nanie:

Space Group:
Space Group No.:

R-Factor (%}):

02N

GUPHOP

Reference;

Formula:

Compound Name:

Space Group;

Space Group No.:

R-Factor (% ):

B.Viossat, Nguyen-Huy Dung, J-C.Lancelot, £ Robert,
M.Rabba (1987) Chem.Pharm.Bull. 38,2419

CgHsN3 0382 Ca Hy Ny O

5-Nitro-2-({2'-thenoyl)amino)- 1,3-thiazole dimethytformarmide soivate

P21 Ceif: 2 103703} b 8380(8) & 17.900(10)
14 A o 96.00 B 104.30(4) ¥ 90.00
4580 (K} 295 it ;1482
N
§ N 5
o
MesN——CHO

JEW Weyrauch, A.S K Hashmi, A Schuster, T Hengst,
8.8chetter, A Littann, M.Rudolph, M.Hamzic, J.Visus, F Rominger,
W.Frey, J.W.Bats (2010 Chem.-Eur.J. 16,956

Cety Ny O3 84
N-~(Prop-2-yn-1-yhthiophene-2-carboxamide

P21 Cell; 2 9818(2) b 4231(1) ¢ 10.588(5)
4 ) o 90.00 B 93.0000) 7y 90.00
5.08 (K): 200 ity 1344

3 \/
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HAMNUG HAMQET
Reference: J.Spencer, H.Patel, 5K Callsar, S.J.Coles, J.J Deadman Reference: J.Spencer, H.Patel, S K Callear, S.J Coles, J.J Deadrman
{2011} Tefrahedron Lefl. 52,5905 (2011) Tetrahedron Leff. 52,5905
Formula: CiqHisNz 01 84 Formua; CiaHigNg 09 84
Compound Name: {4-(Pyridin-2-yi)p} ir-1-yf(2-thi Compound Name: {4-(Pyrimidin. pi in-1-yIH2:
Synonym: 1-{Pyridin-2-yl)-4- (thiophan-2-yicarbonyfpiperazine Synonym: 2-{4-(Thiophen-2-ylcarbony ipiperazin-1-ylipyrimidine
Space Group: P21 Calf: a 82780} b T5740) c 13.808(0) Space Group: P2t Cell: a B2190) b 78720 ¢ 371G
Space Group No.: 4 A%} o 80.00 $101.88(0) ¥ 9800 Space Group No.. 4 (A% o 8060 B 10055 v 9080
R-Factor (%): 474 Temp (K} 120 Density(g/end): 1403 R-Factor (%) 375 Temp (K 120 itplgrem3): 1421
N
N N N N
N o] N 0

w
L4

HIXXAO HUFMUR
Reference: Li-Cheng Song, Lizng-Xing Wang, Bang-Shao Yin, Reference: Yi-Dan Tang, Rong-Xia Geng, Cheng-He Zhou {2010)
Yu-Long Li, Xiao-Guang Zhang, Yuan-Wei Zhang, Xiang Luo, Acta Crystaliogr, Sect E.Strust Rep.Online 68,0100
Qing-Mei Hu (20608) Eur.J.Inorg.Chem, 291
Formuia: G Hap Clg Np 05 8y
Formula: CyaHyFep Ny 0y 5,
RS Compound Name: N2 N2NS NS-tetrakis(2-C: A-di 25
Compound Name:  (uy-2-(2-Thiophenecarbonyl)-2-azapropane-1,3-dithiolate-$,5,5' S dicarboxamide
hexacarbonykb-di-iron
$pace Group: P2tie Cell: a 79240} b 21A7H(1) ¢ 128190}
Space Group: P21 celt: a 1BOSTB) b BIBIN ¢ 16.874(0) Space Group No.: 14 A9 o 90.00 B 99.24() ¥ 9060
Space Group No.: 14 A7) o 90.00 $10023@) ¢ 90.00
R-Factor (%): 4723 Temp {K); 298 ;1438
R-Factor (%}: 350 T ) 284 Density(giom®): 1.830
o] HiC Chis
S
N,
/ \ ¢ 0
§
8,
/\/N N\/\
Cf Cl
0oC o
-]
/ \ I I
oc cO
[ofe] co
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IDEQEO

Reference:

Formuia:

Compound Name:

Space Group:
Space Group No.:

R-Factor {%):

IDEQUE

Reference:

Formuia:

Compound Name:

Space Group:
Space Group No.:

R-Factor {%}:

MeCO,

MeCO.
\

MeCO

IDEQIS
S1.Rawe, D.Doyle, V. Zaric, | Rozas, K McMahon, Reference:
M Tosin, H.M.Bunz, £ P Murphy, K.M.O'Boyle, PV Murphy (2008)
Carbohydr Res. 341,1370
Cog Hay Ny Oy 81 Siy Formuia:
N-(2,3 4,6-Tetra-O-acetyl-§-D-glucopyranosyl)-3-(2- iy Comy Name:
thyaythiopl -2- (Z-anti) i
p212121  Celt 4 BH0B) b 11183(9) ¢ 30420020 Space Group:
19 A} o 80.00 B s0p0 ¥ 96.00 Space Group No.:
4.47 Temp (KY: 100 Densify(g/ens): 1.258 R-Factor (% j:

Mezsi\
MeCO,

COMe

8.1 Rawe, b.Doyle, V. Zarie, | Rozas, K McMahen,
M.Tosin, H.M.Bunz, £.° Murphy, K. M.O'Boyle, P.Y Murphy {(2008)
Carbohydr. Res. 3411370

Can Has Ny O 51

N-(2,3,4,6-Tetra-O-acetyl-f-D-glucopyranosyl)-5-methytthisphene-2-(Z-
anti}-carboxamide

2 Cell: a 16.235() b 14556(0) ¢ 11.2728)
5 A o $0.00 f124.42(0) 7y 90.00
288 Temperature(K):. 100 Density(gicm®):  1.420

IWEMON

Reference:

Formuia:

Compound Name:

Space Group:
Space Group No.:

R-Factor (%):

S.L.Rawe, D.Doyie, V.Zaric, LRezas, K McMahon,
M.Tosin, HM.Bunz, E P Murphy, KM .OBoyle, PV Murphy (2008}
Carbohydr Res. 34,1370

CigHaa Ny Oy %y

N-(2,3.4 8-Tetra-C-acetyl-D-glucopyranosyhithiophene-2-(Z-anti)-
carboxamide

c2 Celt; F 182210 b 1408711 ¢ TATHN
5 [r %] « 9060 B124950) v 90.00
3.37 Temp (K): 100 Density(glomd); 1452

o}

NH
3

o

} o

COMe
A5 K Hashmi, A M Schuster, S.Litters, F.Rominger,
M.Pernpointaer (2011) Chem.-Eur.J. 17,5861
CoHgNy O3 8y
2.,5-Dihydro-1H-pyrrob 1-yi(2-thienyimethanone
P21 Cell: & 5827 b 5.242(8) ¢ 13.818{1)
4 (4,9 o 96.00 B ooiTH® oy 9000
3.93 Temp (K} 200 Density(giomd): 1411

o]
a {Hs 3.
NH
8
N
Q
O
COMe
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JALCH JALDOQ
Reference: 8.4.Coles, P AGale, M B Hursthouse, M E Light, Reference: 8.J.Coles, P.AGale, M.B Hursthouse, ME Light,
C.N Wariner (2004) Supramol Chem. 16,469 C.N.Warriner (2004) Supramol. Chern. 16,469
Formula: CagHoa Na 02 84 Formuda; C1iHe Ny 01 84
[« Name: 3.4-D i -2, 5-dlit ic acid di y Lomy Name:  Thiophene-2- acid p
Space Group: P-1 Cell: a S478(0) b B8748(0) e 26.135(0) $pace Group: Pna2i Celf: a 8380y b 1BTBHY e 5B
Space Group No.: 2 {A2) o 97.48(0) B 20720 v 92.98() Space Group No.: 33 7.1 o 90.00 B 90.00 v 8000
R-Factor {%): 4.14 Te (K). 120 Densil d): 1319 R-Factor (%): 420 e Ky 120 it ;1435
Ph Ph
o]
/N H NH
Ph < \Ph
¢} o}
NH
Ph
KUSXAY KuYyYuz
Reference: R.K Askerov, V.V.Roznyatovsky, E.A Katayey, Reference: GuangMing Xia, Jing Liu, Zhen Li, MuWei Ji, GuoXin Sun
A M Maharramov, V.N Khrustaley (2010) (2016) Acta Crystafiogr.. Sect E:Struct Rep. Online ,66,02489
Acta Crystallogr., Sect. £:Struct Rep Online 86,0793
Formuia: CasHas N2 05 $1.C4 Hg Oy
Formula: Cap Hog Ny 0p 84.0q Ha Ny . . . "
Compound Name: Dimethy! 3 3-diphenyl-2 2°[(§ pi 2,5
Compound Name: N.N“Bis(2-aminoph 3.4 2.5 Idipropancate tetrahydrofran solvate
acetonitrile solvate
Space Group: P212121  Cell: a B3040y b 1218100) ¢ 25878(%)
Space Group: P-1 Cell: a 90310 b 11.547(1) e 13.014(1H) Space Group No.: 19 A% o 98.50 § s0.60 Y 9080
Space Group No.: 2 A9 @ 9321(0) B 9250(0) Y 90.02(0)
R-Factor (%): 466 Ternp (i) 292 Densi ; 1.254
R-Factor (%}: 479 Té (K): 120 D 3): 1339
COOMe
PhCHz——<
NH
O
N NH»
Ph,
o S
38
Ph NH 14
Ha(G—CN )\
MeQOC CHyPh
NH 0
Hal
\_/ ¢
Page 8
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LIKGUH LOQSAL
Reference: J.Kozisek, L.Ulicky, S.Marchalin, Z.Zak, B.Decroix {1395) Reference: Xinhao Yang, D.C.Craig, N Kumar, D B.Hibber (1999)
Acta Crystaltogr, Sect C:Cryst. Struct Commun. 51,151 Jinclusion Phenom Macrocyclic Them. 33,135
Formula: CoHig Ny O 84 Formula; Cap Hae Ny Og 54
Compound Name: 4878909t Y 11H-pyrido(1,2-a)thi 3-e3(1.3)di H C Name:! 4.7,13,16-Tetrakis{thienayl)-1,10-dioxa-4,7,13,16-
14{10H}-0ne tetraazacyclooctadecane
Space Group; P21/n Cell: a 9028(7) b B256{2) ¢ 23022(16) Space Group: P2ifc Cell: a 10315(4) b 13835(2) ¢ 14.357(5)
Space Group No.: 14 As) o 90.00 B oo278E 7 9000 Space Group No.: 14 A% o 90.00 Bi24832) v 90.00
R-Factor{%): 477 Temp (K 285 Densi 3): 1.353 R-Facter (%}: 540 Temp (K} 295 Densit ) 1.401
S\
o]
(o)
N O/ \N i / S,
S
\N N/ 0
NH 0
o] \
le] S
MACQUE NUQPEV
Reference: 8.Baeed, N Rashid, MAK R Hussain, P.Jones (2010) Reference: 8.8aeed, N.Rashid, W-T Wong (2010}
Eur.J.Chem. 1221 Acta Crystaliogr. Sect.€:Struct Rep.Onfine 68,01162
Formuia: CoaHiuu N O Formula: CrpHgCH Nz 01 &
C Name: N-(D: i i 2-car i Compound Name: N-{(4-Cl pheny 2
Synonynm: 1-{4-C yi-3-12-thienyicarbeny
Space Group: P21 Cell: a4 11747(0) b BOBSD) ¢ 12.57%(0)
$ &) Ne: 4 A o 90.00 HM7740) ¢ 90.00
pace Group o ey b © v Space Group: P2tin Cell: a 4855(0) b 118680{2) ¢ 23.630(4)
R-Factor (%) 281 Temp () 103 Density( 3 1412 Space Group No.: 14 A o 8000 B o580 v 90.00
R-Factor (%): 384 Temp (K} 360  Density{g/ensd): 1544
Ph
H Cl

i M,

N
N4
5 \Ph 5 <
]
o] s I}
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OPAVAD PAWJAA
Reference: S Sased, N.Rashid, P.G.Jones, A Tahir (2011) Raference: D.P Singh, S Pratep, R.J Butcher, S K. Gupta (2012)
J Heterocycl Chem. 48,74 Acta Crystallogr. Sect E:Struct Rep.Oniine ,68,01785

Formula: CipHia Ny 0 8, Formula; CiaHy Ny 03 84

Compound Name: N-{(4.8-Di imidin-2-yi): i iep 2 i o Name: Methyl 2-((2-thienylcarbenylamino)benzoate
Synonym: Methyl 2-(thiophene-2-carboxamido}benzoate

Space Group: P2ifc Cell: 2 98940} b B318(0) c 19.837(D)

Space Group No.: 14 A o 80.00 B 95210 Y 80.00
Space Group: Pca21 Cell: a 19285(0) b 3BBB{) ¢ 15843(0)

R-Factor (%): 268 TemperaturefK): 100 Density(giem?): 1486 Space Group o 26 A% o000 B oe0ae v 9080
R-Factor (%) 3382 Temp (K 123 itylglem3); 1488

HsC
MeQOC
Q N CHs
NH N NH O
NH
5 L
S

QOBKAU QOTVOL
Reference: A.Balaban, N.Colak, H.Unver, BErK TN.Durlu, Reference: Xiae-Qing Cai, Xiao-Wei Yan, Xias-Nuan Xie (2009)
D.M.Zengin {2008) J.Chem.Cryst. 38,309 2 Kiistaliogr.-New Cryst Strust, 224,211
Formuia: Caphog Mg 02 62 Formuia: Crg Hpg Mo 0 8¢
Compound Name: NN-Bis(3 i i ine Compound Name: 1.3-Dil 1-{thiop! 2-carbonyl)
$pace Group: Pziic Cell: a 97688 b 12385(H) ¢ 10.083(1) Space Group: Pna2i Cell: a 7782y b 18454(3) ¢ 980NY)
Space Group No.: 14 A7) o 9000 pHs12(y v 9000 Space Group No.: 33 (A} o 80.00 B 90.00 ¥ 90.00
R-Factor {%): 388 Te (K): 120 Density(g/emd): 1.215 R-Factor (%): 716 Temp (K): 298 ity ) 1194
cy-hexyt
o] NH
3
/ \ _/_\ ’
NUN N NH
o \..../
N
S,
cy-hexyl
Y -NEXY) I3
o]
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REJJOF
Referencer RS Kusurkar, M.S Wadia, D K Bhosale, 5.8.Tavale,

V.G Puranik (1998) J. Chem Res. 4782701
Formula: CgHa Ny 04 8y
Compound Name: 2-{N-(2-Cyancethyljcarbamoylythiophene
Space Group: P21inb Cail: @ 5149(f) B 9B2B(4) ¢ 17.822(4)
Space Group No.. 33 A o 90.00 B oecoo ¥ 8000
R-Factor {%): 447 Temy (K): 295 D fgiemd): 1328

NH
S
o]
CN

TUKPOF
Reference: JN.Low, AQuesada, LM.N.BF Santos, B.Schroder,

L.R.Gomes (2009 J Chem.Cryst. 39,747
Formuia: CoHg Ny Qs 3y
Compound Name:  Thiophene-2-carboxamide

2
Space Group: Pna21 Ceit: 2 10.0443) B 142034 ¢ 159413
Space Group No.: 33 A} o 90.00 B aoo0 Y 9000
R-Factor {%}: 4.48 Temperature(K}): 120  Densityfgicm3): 1486

/
N

CONHz

SUWQOR
Refarence: Meng-Yang Chang, Chung-Han Lin, Yeh-Long Chen,
Ru-Ting Hsu, Ching-Yao Chang (2010) Tetrafedron Left. 51,4886
Formuwla: CopHyp Nz 03 82
Compound Name: N-{4-Phenyl-1- 12,358 ydropyridin-3-yiithi 3
2-carboxarmide
Space Group: Pna2t Ceil: & 23956(1) b 14817(6) ¢ 578%(Y)
Space Group No.: 33 (A} o 90.00 B 90.00 Y 90.00
R-Fastor (%); 3.72 Ternp {K): 295 Density] ;139
5,
NH ¢}
P
Ph,
/ N
/ |
o/
UFUSOE
Reference: P Arsenyan, A Petrenko, S.Belyakov {2008)
Teirahedron Left. 48,5255
Formula: CrHr Ny Oy 8y
Ct dName:  N-Vinyl
Space Group: Phea Ceil: a 9024005 b 124230 e 12.706(0)
Space Group No.; 81 (%] o 90.00 B 9000 T 90.00
R-Factor (%): 5.80 Temp (K): 295 Density] ) 1331
NH CHz
S
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UFUSUK

Reference:

Foirmula:

Compound Name:

Space Group:
Space Group No.;

R-Factor {%}):

VAWPEQ

Reference:

Formula:

Compound Name:

Space Group:
$pace Group No.:

ReFactor (%}

P Arsenyan, A Petrenke, S Balfyakov (2008}
Tetrahedron Leff 49,5256

CaHyr N1 028

N1
Pe2tb  Cell: a 8367 b 95620) c 11.817(0)
29 A9 o 980.00 B 000 Y 80.00
877 Temperature(K): 293  Density(g/em®); 1.303

¢} OMe

N.Mahe, B.De, B Nicelal, | B Rietveld, M.Barris,
J-L. Tamart, R.Ceolin, C.Guechot, J-M.Teulon (2012) nt.J Pharm. |
422,47

Ca1 Hag Ny Os 8y

Ethyt 2-(3-{-buty 2-h )-B-({2-Ehi yljamino)
benzoate
{haz Ceil: a 10.069(8) b 45831(10) ¢ 9.822(5)
45 #) o 90.00 B 0.0 Y $0.00
7.50 Temperature(K): 288 Density(g/cm?): 1232
OH
Q. NH,
Bus
NH COOEL

UMEZUI
Reference: B.R.Alurt, B.Niaz, M KKindermann, P.G.Jenes, J. Heinicke
{2011} Daftorr Trans. 40,211
Formuia: CigHig Ny Oy Py 8y
Compound Name: Diethy! (2-(G
Space Group: B21in Cefl: 2 10432(2) b 13442(2) ¢ 12.005(2)
Space Group No.: 14 (A o 9060 B1o7.82(0y v 90.00
R-Factor (%! 39 Temyp (K): 133 1.408
o]
NH
F’\
/ Ot
O
CEt
VORW
Reference: B.Viossat, N.H.Dung, J.-C.Lancelot, M.Robba (1981)
Chem.Pharm.Bull. 39,3022
Formula: CigHyq Clp Ny Oy Pty Sy
[ d Name:  Dichloro-(di 2 N
Space Group: Pra2t Ceil: a 10.120{6) b 22660{1) ¢ 7.631)
Space Group No.: 33 A o 9060 B 9000 ¥ 90.00
R-Fattor (%) 3.40 Tenip: (K} 295 e ) 2.278

NO:2
o
5
NHK
N
s

t

¢}

7~

CHa

CHs
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WIZVOQ WUCYAU
Reference: G.0 Fallon, M.Percy, T.0.Smith (2000} Reference: Yong-Joo Kim, Young-Seor Joo, Jin-Taek Han,

Private Communication , Won Seck Han, Soon W Lee {2002) J.Chem Soc., Dalfon Trans. 2611
Formula: Cyp Hg Nz Oy 84 Formula; Cya Hia Nz 04 84
Compound Name: 2-{2-Pyridylaminocarbonylithiophene Compound Name: N-{2 8-Di I yl)-N-{2-thienoyl)c
Space Group: P21/ Celi: 2 53910y b 12512¢0) c© 13.555(0) Space Group: Pc Ceif: a BO85(1y b 11837(2) c 1438%3)
Space Group No.: 14 {42} o 9000 B100.34(0) ¥ 9000 Space Group No.: 7 (A% o 90.00 Btossymy v 90.00
R-Factor (%) 410 Tem (Ki: 123 Densityfgien®); 1508 R-Factor (%}: 824 Temy {K): 298 Densi ;o 1.307

CHs
N aQ
o]
S
NH
N
S
HsC CN

WUFXUR WUFYAY
Reference: LR Gomes, JNLow, AQuesada, L MNBF Sanfos, Reference: L.R.Gomes, J N.Low, A Quesada, L M.N B ¥ Santos,

M.A A Rocha, B.Schroder (2009) J Mol Struct. 836,37 M.AA Rocha, B.Schroder {2089) J Mof Struct 336,37
Formula: CypHiz N O 8, Formuia: CriHig N Q2 8s
Compound Name: O-Butyl (2-thienylcarbonyljcarbamothioate Compound Name: O-Pentyl (2-thienyicarbonylicarbamothioate
Synonym: N-Thenoyithiocarbamic O-n-butyt ester Synonym: N-Theonylthiocarbamic O-p-pentyl ester
Space Group: P2tin Cell: 2 8.352(2) b 168585 ¢ 921D Space Group: P2t Celf: a BS5%8(1) b 170088y ¢ 9.148()
Space Group No.: 14 A o 90.00 f1ts45(1) vy s000 Space Group No.: 14 (A} o 90.00 Btizes® v 9000
R-Factor {%): 542 Temy (K 120 D fglom3): 1380 R-Factor (%): 548 Temp (K): 120 D g/em3): 1389
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Isolation of Human Monocyte-derived Macrophages (HMDM)

To obtain human monocyte-derived macrophages (HMDM), peripheral blood mononuclear cells
(PBMCs) were first isolated by Ficoll-paque density centrifugation (GE healthcare Bio-Science, Uppsala,
Sweden) from buffy coat of anonymous human donors provided by Australian Red Cross Blood Service,
Brisbane. CD14" monocytes were positively selected using CD14" MACS magnetic beads (Miltenyi
Biotech, Auburn, CA, USA) after successive magnetic sorting and washings. The CD14" monocytes
were then cultured at 37 °C, with 5% CO, and differentiated to HMDM in complete media containing
10* U/mL (100ng/mL) recombinant human macrophage colony stimulating factor (M-CSF) (PeptroTech
Inc, Rocky Hill, New Jersey, USA) at 1.5 x10° monocytes/mL. HMDM were kept in a complete media,
consisting of IMDM with 10% FBS, 10 U/mL penicillin, 10 U/mL streptomycin and 2 mM L-glutamine
(Invitrogen). HMIDM were supplemented after 5 days with fresh medium containing 10> U/mL M-CSF.
Cells were harvested by gentle scraping in saline solution on day 7.

Intracellular Calcium Release Assay

Harvested HMDM were washed with 0.9% NaCl solution by centrifugation at 2500 rpm for 5 min,
followed by resuspension of the cell pellet with complete media. Cells were plated at 5 x 10* cells/well
in a 96-well cleared-bottomed black-walled assay plate (Corning) with equal amounts of medium added
and incubated overnight at 37 °C. Before assay, the medium was removed and cells were incubated with
dye-loading buffer (12 mL assay buffer, 4 uM Fluo-3 AM, 25 uL Pluronic acid F-127 and 1% fetal
bovine serum) for an hour at 37 °C. After an hour, cells were washed once with assay buffer (HBSS
supplemented with 2.5 mM probenecid and 20 mM HEPES, pH 7.4). Compounds were dissolved in
DMSO to make a 10 mM stock solution, then further diluted with HBSS buffer to the desired
concentrations for intracellular calicum release assay. The final concentration of DMSO was less than
2% in the assay. For antagonist assay, the cells were pre-incubated with desired concentrations of the
synthesised compounds for 15 min before the addition of agonist (human C3a protein, 100 nM).!
FLIPR was used to monitor the intracellular release of Ca?* via fluorescence measurement for 5 min
(excitation 495 nm, emission 520 nm). The agonist assay was conducted in a similar manner, except that
the intracellular Ca** release was monitored immediately for 5 min after the injection of the desired
concentration of the synthesised compounds. Duplicate measurements were made for each data point,
mean + SEM are reported from experiments as indicated. Net changes in fluorescence were calculated as
a percentage relative to the maximum response given by the test compound. Changes in fluorescence (%
response) were plotted against logarithmic compound concentrations. The half maximal effective
concentration (ECsp) and inhibitory concentration (ICso) values were derived from the concentration
response curve using nonlinear regression curve fitting in GraphPad Prism v6.
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