Parallel Synthesis of a Library of Symmetrically- and Dissymmetrically-disubstituted

Imidazole-4,5-dicarboxamides Bearing Amino Acid Esters

Rosanna Solinas, John C. DiCesare, and Paul W. Baures*

Department of Chemistry and Biochemistry, The University of Tulsa, 800 South Tucker Drive, Tulsa, OK

Page S1-2.
Page S3.

Page S4.

Page S5.

Page S6.

Page S7.

Page S8.

Page S9.

Page S10.
Page S11.
Page S12.
Page S13.
Page S14.
Page S15.
Page S16.
Page S17.
Page S18.
Page S19.
Page S20.
Page S21.
Page S22.
Page S23.
Page S24.
Page S25.

74104

Supporting Information

Table of Contents

Title Page and Table of Contents

Table S1. Symmetrically-
disubstituted Amino Acid Ester
145DCs, 4{1-9}.

Table S2. Dissymmetrically-
disubstituted Amino Acid Ester
145DCs, 4{10-45}.

Figure S1.
Figure S2.
Figure S3.
Figure S4.
Figure S5.
Figure S6.
Figure S7.
Figure S8.
Figure S9.

Figure S10.
Figure S11.
Figure S12.
Figure S13.
Figure S14.
Figure S15.
Figure S16.
Figure S17.
Figure S18.
Figure S19.
Figure S20.
Figure S21.

LC/MS data for 4{1}.
LC/MS data for 4{2}.
LC/MS data for 4{3}.
LC/MS data for 4{4}.
LC/MS data for 4{5}.
LC/MS data for 4{6}.
LC/MS data for 4{7}.
LC/MS data for 4{8}.
LC/MS data for 4{9}.

LC/MS data for 4{10}.
LC/MS data for 4{11}.
LC/MS data for 4{12}.
LC/MS data for 4{13}.
LC/MS data for 4{14}.
LC/MS data for 4{15}.
LC/MS data for 4{16}.
LC/MS data for 4{17}.
LC/MS data for 4{18}.
LC/MS data for 4{19}.
LC/MS data for 4{20}.
LC/MS data for 4{21}.

S1

Page S26.
Page S27.
Page S28.
Page S29.

Page S30

Page S31.
Page S32.
Page S33.
Page S34.
Page S35.
Page S36.
Page S37.
Page S38.
Page S39.
Page S40.
Page S41.
Page S42.
Page S43.
Page S44.
Page S45.
Page S46.
Page S47.
Page S48.
Page S49.
Page S50.

Page S51.

Figure S22.
Figure S23.
Figure S24.
Figure S25.
Figure S26.
Figure S27.
Figure S28.
Figure S29.
Figure S30.
Figure S31.
Figure S32.
Figure S33.
Figure S34.
Figure S35.
Figure S36.
Figure S37.
Figure S38.
Figure S39.
Figure S40.
Figure S41.
Figure S42.
Figure S43.
Figure S44.
Figure S45.
Figure S46.

LC/MS data for 4{22}.
LC/MS data for 4{23}.
LC/MS data for 4{24}.
LC/MS data for 4{25}.
LC/MS data for 4{26}.
LC/MS data for 4{27}.
LC/MS data for 4{28}.
LC/MS data for 4{29}.
LC/MS data for 4{30}.
LC/MS data for 4{31}.
LC/MS data for 4{32}.
LC/MS data for 4{33}.
LC/MS data for 4{34}.
LC/MS data for 4{35}.
LC/MS data for 4{36}.
LC/MS data for 4{37}.
LC/MS data for 4{38}.
LC/MS data for 4{39}.
LC/MS data for 4{40}.
LC/MS data for 4{41}.
LC/MS data for 4{42}.
LC/MS data for 4{43}.
LC/MS data for 4{44}.
LC/MS data for 4{45}.
LC/MS data for the

crude reaction to yield 4{1}.

Figure S47.

LC/MS data for the

crude reaction to yield 4{7}.



Page S52.
Page S53.
Page S54.
Page S55.
Page S56.
Page S57.
Page S58.
Page S59.

Page S60.
Page S61.
Page S62.
Page S63.
Page S64.
Page S65.
Page S66.
Page S67.
Page S68.
Page S69.
Page S70.

Figure S48. LC/MS data for the
crude reaction to yield 4{8}.
Figure S49. LC/MS data for the
crude reaction to yield 4{16}.
Figure S50. LC/MS data for the
crude reaction to yield 4{24}.
Figure S51. LC/MS data for the
crude reaction to yield 4{26}.
Figure S52. LC/MS data for the
crude reaction to yield 4{30}.
Figure S53. LC/MS data for the
crude reaction to yield 4{32}.
Figure S54. LC/MS data for the
crude reaction to yield 4{35}.
Figure S55. LC/MS data for the

crude reaction to yield 4{40}.

Figure S56.
Figure S57.
Figure S58.
Figure S59.
Figure S60.
Figure S61.
Figure S62.
Figure S63.
Figure S64.
Figure S65.
Figure S66.

'H-NMR for 4{7}.
'H-NMR for 4{8}.

'H-NMR for 4{14}.
'H-NMR for 4{17}.
'H-NMR for 4{22}.
'H-NMR for 4{23}.
'H-NMR for 4{25}.
'H-NMR for 4{26}.
'H-NMR for 4{30}.
'H-NMR for 4{35}.
'H-NMR for 4{38}.

S2

Page S71.
Page S72.
Page S73.
Page S74.
Page S75.
Page S76.
Page S77.
Page S78.
Page S79.
Page S80.
Page S81.
Page S82.
Page S83.

Page S84.

Figure S67.
Figure S68.
Figure S69.
Figure S70.

'H-NMR for 4{39}.
'H-NMR for 4{40}.
'H-NMR for 4{42}.
'H-NMR for 4{43}.

Figure S71. *H-NMR for the crude
reaction to yield 4{1}.

Figure S72. *H-NMR for the crude
reaction to yield 4{7}.

Figure S73. *H-NMR for the crude
reaction to yield 4{8}.

Figure S74. *H-NMR for the crude
reaction to yield 4{16}.

Figure S75. *H-NMR for the crude
reaction to yield 4{24}.

Figure S76. *H-NMR for the crude
reaction to yield 4{26}.

Figure S77. *H-NMR for the crude
reaction to yield 4{30}.

Figure S78. *H-NMR for the crude
reaction to yield 4{32}.

Figure S79. *H-NMR for the crude
reaction to yield 4{35}.

Figure S80. *H-NMR for the crude
reaction to yield 4{40}.



Table S1. Symmetrically-disubstituted Amino Acid Ester 145DCs, 4{/-9}.

compound formula MW C logP form R; R, (min)
1} C,;H,eN,Oq¢ 38241 0.35 solid 0.79 340
42} C,;H,,N,Oq 450.44 1.30 solid 0.22 4.06
4{3} C,oH;0N,Oq 410.47 0.97 glass film 0.69 491
44} C,sH,6N,Oq 478.50 1.92 glass film 0.12 5.04
45} C,sH,,N,Oq 494 .62 3.89 glass film 0.45 8.39
46} C;H;N,Oq 562.66 483 glass film 0.52 8.11
H7} C;H;N,Oq 562.66 3.81 glass film 0.62 7.73
48} Cy;H;,N,Oq¢ 630.69 4.76 solid 0.23 7.37
49} C3sHgoNOy 724 44 3.86 glass film 0.86 7.14
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Table S2. Dissymmetrically-disubstituted Amino Acid Ester 145DCs, 4{10-45}.

compound formula MW C logP form R; R, (min)
410} C,0H,4N,Oq 416.43 1.17 glass film 0.83 3.67
11} C,sH,sN,Oq¢ 396 .44 0.66 glass film 0.86 4.00
12} C, H,N,Oq¢ 430.45 1.14 glass film 0.85 431
413} C, H;,N,Oq¢ 438.52 2.12 glass film 091 5.86
14} C,,H;,N,Oq 472.53 2.59 glass film 0.83 6.04
415} C,,H;,N,Oq 472.53 242 glass film 0.78 6.00
416} C,;H;0N,Oq¢ 506.55 2.90 glass film 0.84 6.18
K17} C,6sH,3NsO4 553.31 2.11 glass film 0.61 545
418} C, H,N,Oq¢ 430.56 1.48 glass film 0.56 4.36
419} C,,H,,N,Oq¢ 464 .47 1.61 solid 0.70 4.54
420} C,,H;,N,Oq 472.53 293 glass film 0.69 6.06
421} C,;H;0N,Oq¢ 506.55 3.07 glass film 0.55 6.06
422} C,;H;0N,Oq¢ 506.55 2.56 glass film 0.67 5.90
423} C5H,sN,Oq 540.57 3.03 glass film 0.64 5.95
424} C,H,;N;O4 587.67 2.92 glass film 0.62 593
425} C,,H,sN,Oq¢ 444 48 1.45 glass film 0.57 5.37
4{26} C,,H;eN,Oq¢ 452.54 243 glass film 0.37 7.44
27} C,sH3,N,Oq 486.56 2.90 glass film 0.45 6.66
428} C,sH3,N,Oq 486.56 2.73 glass film 0.54 6.53
4{29} C,sH;,N,Oq 520.58 3.20 glass film 0.56 6.38
430} C,;H,sN;O4 567.68 242 glass film 0.77 6.13
431} C,sH3,N,Oq¢ 486.56 3.24 glass film 0.39 6.80
432} C,sH3,N,Oq 520.58 3.38 glass film 0.40 6.79
433} C,sH3,N,Oq 520.58 2.86 glass film 0.59 6.38
434} C;,H;0N,Oq 554.59 3.34 glass film 0.35 6.52
435} C3H,3N;O4 601.31 2.89 glass film 0.63 6.25
4{36} C,sH,0N,Oq¢ 528.64 4.36 glass film 0.51 8.31
437} C,sH,oN,Oq 528.64 4.19 glass film 0.42 7.99
438} C;H;N,Oq 562.66 4.66 glass film 0.39 7.79
439} C5Hs;N5O4 609.76 3.87 glass film 0.33 7.48
440} C;H;N,Oq 562.66 432 glass film 0.44 7.95
H41} C3,H;6N,Oq 596.67 4.80 glass film 0.47 7.64
442} Cy3H,oN;O4 643.77 435 glass film 0.29 7.39
4{43} C3,H;6N,Oq 596.67 4.28 glass film 048 7.44
444} Cy3H,oN;O4 643.77 4.17 glass film 0.59 7.29
445} C36H,/N5O4 677.34 4.65 glass film 0.56 7.29
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Figure S1. LC/MS data for 4{1}.
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Figure S2. LC/MS data for 4{2}.
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Figure S3. LC/MS data for 4{3}.
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Figure S4. LC/MS data for 4{4}.
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Figure S5. LC/MS data for 4{5}.
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Figure S6. LC/MS data for 4{6}.
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Figure S7. LC/MS data for 4{7}.
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Figure S8. LC/MS data for 4{8}.
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Figure S9. LC/MS data for 4{9}.
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Figure S11. LC/MS data for 4{11}.

S15



mAU ilp-iii-46_10-35-46 am_11-6-2007.run 214.00
1004 >
50+ =
0 —
-50] .
1004 4
MCounts ILP-11l-46_10-35-46 AM_11-6-2007.XMS TIC Filtered _]
150:800 ]
2004 3
150 e
1004 =
50 ;
o a1
MCount ILP-111-46_10-35-46 AM_11-6-2007.XMS lons: 431.0 Filtered _
150:800 ]
12.54 =
10.04 x
7.5 3
5.04 =
2.5 =
0.0 =
] 2 3 4 5 6 7 8 3 )
minutes

Spectrum 1A
BP: 375.0 (9.557e+6=100%), ilp-iii-46_10-35-46 am_11-6-2007.xms

PROFILE SMOOTHED
4.405 min, Scan: 697, 50:800, lon: 148 us, RIC: 2.230e+8

] 375.1
100%- 8.523¢+6 n
@o o H o 0% 1
] \fol/\N NN ]
75% o= u © .
LAY
50% -
1 91.0 4306 1
25%- L 1.902e+6 ]
260.2
4d16
862613 3789 76{02
493565
c%. 1 ‘ ll 1 1 III |
""""160"'"""260""""'360'”"”"460'"""'366"””"666"'""'766"""'866'1;/;

Figure S12. LC/MS data for 4{12}.
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Figure S13. LC/MS data for 4{13}.
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Figure S14. LC/MS data for 4{14}.
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Figure S15. LC/MS data for 4{15}.
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Figure S16. LC/MS data for 4{16}.
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Figure S17. LC/MS data for 4{17}.
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Figure S18. LC/MS data for 4{18}.
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Figure S19. LC/MS data for 4{19}.
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Figure S20. LC/MS data for 4{20}.
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Figure S21. LC/MS data for 4{21}.
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Figure S22. LC/MS data for 4{22}.
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Figure S23. LC/MS data for 4{23}.
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Figure S24. LC/MS data for 4{24}.
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Figure S25. LC/MS data for 4{25}.
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Figure S26. LC/MS data for 4{26}.
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Figure S27. LC/MS data for 4{27}.
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Figure S28. LC/MS data for 4{28}.
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Figure S29. LC/MS data for 4{29}.
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Figure S30. LC/MS data for 4{30}.
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Figure S31. LC/MS data for 4{31}.
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Figure S32. LC/MS data for 4{32}.
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Figure S33. LC/MS data for 4{33}.
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Figure S34. LC/MS data for 4{34}.
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Figure S35. LC/MS data for 4{35}.
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Figure S36. LC/MS data for 4{36}.
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Figure S37. LC/MS data for 4{37}.
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Figure S38. LC/MS data for 4{38}.
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Figure S39. LC/MS data for 4{39}.
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Figure S40. LC/MS data for 4{40}.
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Figure S41. LC/MS data for 4{41}.
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Figure S42. LC/MS data for 4{42}.
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Figure S43. LC/MS data for 4{43}.
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Figure S44. LC/MS data for 4{44}.
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Figure S45. LC/MS data for 4{45}.
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Figure S46. LC/MS data for the crude reaction to yield 4{1}.
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Figure S47. LC/MS data for the crude reaction to yield 4{7}.
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Figure S48. LC/MS data for the crude reaction to yield 4{8}.
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Figure S49. LC/MS data for the crude reaction to yield 4{16}.
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S50. LC/MS data for the crude reaction to yield 4{24}.
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Figure S51. LC/MS data for the crude reaction to yield 4{26}.
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Figure S52. LC/MS data for the crude reaction to yield 4{30}.
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Figure S53. LC/MS data for the crude reaction to yield 4{32}.
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Figure S54. LC/MS data for the crude reaction to yield 4{35}.
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Figure S55. LC/MS data for the crude reaction to yield 4{40}.
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Figure S56. 'H-NMR for 4{7}.
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Figure S57. 'H-NMR for 4{8}.
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Figure S58. 'H-NMR for 4{14}.
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Figure 59. *H-NMR for 4{17}.
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Figure S61. *H-NMR for 4{23}.
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Figure S62. 'H-NMR for 4{25}.
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Figure S63. 'H-NMR for 4{26}.
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Figure S64. *H-NMR for 4{30}.
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Figure S65. *H-NMR for 4{35}.



udd T 2 £ 17 S 9 L 8 6 0T TT
. ) ST AN TN AN TR SR S S N TN ST SN SR SN S ST T S S S S PR T SR S B L " L

Jz_s %.,,Q)ﬁ |

N

{

|

M

298s 22 ‘Ujw £ 3w|3 e33O0l
9£559 9z1s 14

ZH 0°0~- 3juUswadUBYUs " LO0S9Y
ONISS300¥d viva
ZHW £SS2ESL°66E ‘TH 3AY3SE0
suoj3i3adad pg

ZH €°0TP9 YIPIM

29S p0°Z W3 ‘boy

s2a4bap 0'sp asLnd

29s 000°T Aefap “xel9y

ndR00byw  00b-SUYWNA
sauneg :Jo3wiadg
N T°€0€ / 0 0°0€ "duway
£L2P2 :3U3ALOS

Lndzs :a2ouanbag as|nd

dx a4

0T-III-d7I

Figure S66. 'H-NMR for 4{38}.
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Figure S67. *H-NMR for 4{39}.
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Figure S68. *H-NMR for 4{40}.
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Figure S69. 'H-NMR for 4{42}.
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Figure S70. *H-NMR for 4{43}.
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Figure S71. 'H-NMR for the crude reaction to yield 4{1}.
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Figure S72. *H-NMR for the crude reaction to yield 4{7}.
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Figure S73. 'H-NMR for the crude reaction to yield 4{8}.
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Figure S74. *H-NMR for the crude reaction to yield 4{16}.
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Figure S75. *H-NMR for the crude reaction to yield 4{24}.
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Figure S76. *H-NMR for the crude reaction to yield 4{26}.
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Figure S77. *H-NMR for the crude reaction to yield 4{30}.
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Figure S78. *H-NMR for the crude reaction to yield 4{32}.
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Figure S79. *H-NMR for the crude reaction to yield 4{35}.
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Figure S80. *H-NMR for the crude reaction to yield 4{40}.
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