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HRMS Spectrum of Imidazole Based X-Rhodamine 

 
 

 
MS Spectrum of Pip-H 
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MS Spectrum of Pip-Alkyne 

 
 

 
HRMS Spectrum of Pip-Alkyne 
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1H NMR spectrum of 4-formylphenyl acetate 

 
1H NMR spectrum of 2-formylphenyl acetate 
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1H NMR spectrum of 4-formylnaphthalen-1-yl acetate 

 
13C NMR spectrum of 4-formylnaphthalen-1-yl acetate 
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MS Spectrum of 4-formylnaphthalen-1-yl acetate 

 
1H NMR spectrum of 1-formylnaphthalen-2-yl acetate 
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1H NMR spectrum of Acetylated HR-pOH 

 
 
 

 
13C NMR spectrum of Acetylated HR-pOH 
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MS spectrum of Acetylated HR-pOH 
 

 
1H NMR spectrum of Acetylated HR-oOH 
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13C NMR spectrum of Acetylated HR-oOH 

 

 
 
 

MS spectrum of Acetylated HR-oOH 
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1H NMR spectrum of Acetylated p-Nph 

 

 
13C NMR spectrum of Acetylated p-Nph 
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MS spectrum of Acetylated p-Nph 
 

 
1H NMR spectrum of Acetylated o-Nph 
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13C NMR spectrum of Acetylated o-Nph 

 

 
 
 

MS spectrum of Acetylated o-Nph 
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HRMS	  of	  the	  first	  set	  of	  H-‐Rubies	  
 

 
HRMS spectrum of HR-pOH 

 

   
HRMS spectrum of HR-mOH 

C:\Xcalibur\data\Analyses\H-00391 12/02/14 18:35:56 DESPRAS Guillaume CG041
MeOH
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NL:
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C 31 H31 N2 O2: 
C 31 H31 N2 O2
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C:\Xcalibur\data\Analyses\H-00389 12/02/14 18:25:14 DESPRAS Guillaume MC500
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HRMS spectrum of HR-oOH 

 

 
HRMS spectrum of HR-Me 
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C:\Xcalibur\data\Analyses\H-00388 12/02/14 18:19:50 DESPRAS Guillaume MC502
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NL:
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C 33 H35 N2 O2: 
C 33 H35 N2 O2
pa Chrg 1



 
 

HRMS spectrum of HR-OMe 
 

 
HRMS spectrum of HR-Cl 

 

C:\Xcalibur\data\Analyses\H-00396 12/02/14 19:02:40 DESPRAS Guillaume MC499
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C:\Xcalibur\data\Analyses\H-00390 12/02/14 18:30:32 DESPRAS Guillaume MC487
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NL:
5.34E5
C 31 H30 ClN2 O2: 
C 31 H30 Cl1 N2 O2
pa Chrg 1



 
 

HRMS spectrum of HR-Br 
 

 
 

HRMS spectrum of p-Nph 
 

C:\Xcalibur\data\Analyses\H-00398 12/02/14 19:13:21 DESPRAS Guillaume MC501
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NL:
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C:\Xcalibur\data\Analyses\H-00394 12/02/14 18:51:57 DESPRAS Guillaume CG046
MeOH
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NL:
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C 35 H33 N2 O2: 
C 35 H33 N2 O2
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HRMS spectrum of o-Nph 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

	  

C:\Xcalibur\data\Analyses\H-00392 12/02/14 18:41:16 DESPRAS Guillaume CG052
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C 35 H33 N2 O2
pa Chrg 1



NMR	  spectra	  of	  	  functionalisable	  H-‐Rubies	  and	  their	  intermediates	  
 

 
1H NMR spectrum of 1 (CDCl3, 300 MHz) 

 
13C NMR spectrum of 1 (CDCl3, 75 MHz) 



 
1H NMR spectrum of 1-tert-butyl 4-prop-2-yn-1-yl piperazine-1,4-dicarboxylate 
(CDCl3, 300 MHz) 

 
13C NMR spectrum of 1-tert-butyl 4-prop-2-yn-1-yl piperazine-1,4-dicarboxylate 
(CDCl3, 75 MHz) 

 



 
1H NMR spectrum of 4-((prop-2-yn-1-yloxy)carbonyl)piperazin-1-ium 2,2,2-
trifluoroacetate (CDCl3, 300 MHz) 

 
13C NMR spectrum of 4-((prop-2-yn-1-yloxy)carbonyl)piperazin-1-ium 2,2,2-
trifluoroacetate (CDCl3, 75 MHz) 
 



 
1H NMR spectrum of 2-(2-(2-azidoethoxy)ethoxy)-N-methylethanamine (CDCl3, 
300 MHz) 
 

 
1H NMR spectrum of 6-((tert-butoxycarbonyl)amino)-2-(((prop-2-yn-1-
yloxy)carbonyl)amino)hexanoic acid (CDCl3, 300 MHz) 



 
13C NMR spectrum of 6-((tert-butoxycarbonyl)amino)-2-(((prop-2-yn-1-
yloxy)carbonyl)amino)hexanoic acid (CDCl3, 75 MHz) 
 

 
1H NMR spectrum of 5-carboxy-5-(((prop-2-yn-1-yloxy)carbonyl)amino)pentan-1-
aminium 2,2,2-trifluoroacetate (CDCl3, 300 MHz) 
 



 
13C NMR spectrum of 5-carboxy-5-(((prop-2-yn-1-yloxy)carbonyl)amino)pentan-
1-aminium 2,2,2-trifluoroacetate (CDCl3, 75 MHz) 

 
1H NMR spectrum of 2a ((CD3)3CO, 300 MHz) 

 



 
13C NMR spectrum of 2a ((CD3)3CO, 75 MHz) 

 
1H NMR spectrum of 2b (CDCl3, 300 MHz) 

 



 
13C NMR spectrum of 2b (CDCl3, 75 MHz) 

 

 
1H NMR spectrum of 2c’ (CDCl3, 300 MHz) 
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13C NMR spectrum of 2c’ (CDCl3, 75 MHz) 

 
 

 
1H NMR spectrum of 2c (CDCl3, 300 MHz) 
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13C NMR spectrum of 2c (CDCl3, 75 MHz) 

 
1H NMR spectrum of 2d (CDCl3, 300 MHz) 
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13C NMR spectrum of 2d (CDCl3, 75 MHz) 

 
1H NMR spectrum of 2e (CDCl3, 300 MHz) 

 



 
13C NMR spectrum of 2e (CDCl3, 75 MHz) 

 
1H NMR spectrum of 2f (CDCl3, 300 MHz) 

 



 
13C NMR spectrum of 2f (CDCl3, 75 MHz) 

 
1H NMR spectrum of 2g (CDCl3, 300 MHz) 

 



 
13C NMR spectrum of 2g (CDCl3, 75 MHz) 

 
1H NMR spectrum of 2h (CDCl3, 300 MHz) 

 



 
13C NMR spectrum of 2h (CDCl3, 75 MHz) 

 
1H NMR spectrum of 2i (CDCl3, 300 MHz) 

 



 
13C NMR (JMOD) spectrum of 2i (CDCl3, 75 MHz) 

 
1H NMR spectrum of 2j (CDCl3, 300 MHz) 

 



 
13C NMR (JMOD) spectrum of 2j (CDCl3, 75 MHz) 

 
1H NMR spectrum of 2k ((CD3)3CO, 300 MHz) 

 



 
13C NMR spectrum of 2k ((CD3)3CO, 75 MHz) 

 

 
1H NMR spectrum of 2l (CDCl3, 300 MHz) 

 



 
13C NMR spectrum of 2l (CDCl3 + ɛCD3OD, 75 MHz) 

 
1H NMR spectrum of 2b (CD3OD, 300 MHz) 

 



 
13C NMR spectrum of 2b (CD3OD, 75 MHz) 

 
1H NMR spectrum of 3b (CD3OD, 300 MHz) 

 



 
13C NMR spectrum of 3b (CD3OD, 75 MHz) 

 

 
1H NMR spectrum of 4b (CD3OD, 300 MHz) 

 



 
13C NMR spectrum of 4b (CD3OD, 75 MHz) 

 
1H NMR spectrum of 5b (CD3OD, 300 MHz) 

 



 
13C NMR spectrum of 5b (CD3OD, 75 MHz) 

 
1H NMR spectrum of 6b (CD3OD, 300 MHz) 

 



 
13C NMR spectrum of 6b (CD3OD, 75 MHz) 

 

 
1H NMR spectrum of 7b (CD3OD, 300 MHz) 

 



 
13C NMR spectrum of 7b (CD3OD, 75 MHz) 

 

 
1H NMR spectrum of 8b (CD3OD, 300 MHz) 

 



 
13C NMR spectrum of 8b (CD3OD, 75 MHz) 

 

 
1H NMR spectrum of 9b (CD3OD, 300 MHz) 

 



 
13C NMR spectrum of 9b (CD3OD, 75 MHz) 

 

 
1H NMR spectrum of 10b (CD3OD, 300 MHz) 

 



 
13C NMR spectrum of 10b (CD3OD, 75 MHz) 

 

 
1H NMR spectrum of 11b (CD3OD, 300 MHz) 

 



 
13C NMR spectrum of 11b (CD3OD, 75 MHz) 

 

 
1H NMR spectrum of 12b (CD3OD, 300 MHz) 

 



 
13C NMR spectrum of 12b (CD3OD, 75 MHz) 

 
HRMS	  spectra	  of	  	  functionalisable	  H-‐Rubies	  and	  their	  intermediates	  
	  
 

 
HRMS spectrum of 1 

 

C:\Xcalibur\data\Analyses\H-00318 11/25/2014 3:59:21 PM DESPRAS Guillaume GD1-29
MeCN
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NL:
4.95E4
H-00318#7-29  RT: 
0.16-0.77  AV: 23 
T: FTMS + p ESI 
Full ms 
[110.00-1200.00] 

NL:
8.62E5
C 12 H9 NO6 Na: 
C 12 H9 N1 O6 Na 1
pa Chrg 1



 
HRMS spectrum of 4-((prop-2-yn-1-yloxy)carbonyl)piperazin-1-ium 

 
HRMS spectrum of 2-(2-(2-azidoethoxy)ethoxy)-N-methylethanamine 

 
 

C:\Xcalibur\data\Analyses\H-00326 11/25/14 14:00:57 DESPRAS Guillaume GD1-85
MeOH
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T: FTMS + p ESI 
Full ms 
[110.00-1000.00] 

NL:
9.05E5
C 8 H13 N2 O2: 
C 8 H13 N2 O2
pa Chrg 1

C:\Xcalibur\data\Analyses\H-00321 11/25/14 12:59:11 DESPRAS Guillaume GD1-122
MeOH
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RT: 0.55-0.66  AV: 
5 T: FTMS + p ESI 
Full ms 
[110.00-1000.00] 

NL:
9.08E5
C 7 H16 N4 O2 H: 
C 7 H17 N4 O2
pa Chrg 1



 

 
HRMS spectrum of 6-((tert-butoxycarbonyl)amino)-2-(((prop-2-yn-1-

yloxy)carbonyl)amino)hexanoic acid 

 
HRMS spectrum of 5-carboxy-5-(((prop-2-yn-1-yloxy)carbonyl)amino)pentan-1-

aminium 
 

C:\Xcalibur\data\Analyses\H-00320 11/25/2014 12:46:56 PM DESPRAS Guillaume GD1-164
MeOH
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H-00320#7-29  RT: 
0.16-0.77  AV: 23 T: 
FTMS + p ESI Full 
ms 
[110.00-1200.00] 

NL:
8.30E5
C 15 H24 N2 O6 Na: 
C 15 H24 N2 O6 Na 1
pa Chrg 1

C:\Xcalibur\data\Analyses\H-00325 11/25/14 13:51:50 DESPRAS Guillaume GD1-166
MeOH
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T: FTMS + p ESI 
Full ms 
[110.00-1200.00] 

NL:
8.81E5
C 10 H17 N2 O4: 
C 10 H17 N2 O4
pa Chrg 1



 
HRMS spectrum of 2a 

 

 
HRMS spectrum of 2b 

 
 
 

C:\Xcalibur\data\Analyses\H-00317 11/25/2014 4:14:16 PM DESPRAS Guillaume GD1-55
MeCN
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C:\Xcalibur\data\Analyses\H-00386 12/2/2014 6:00:00 PM DESPRAS Guillaume CG065
MeOH
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267.86858 272.90730270.15320 274.09854 274.90607267.09776 275.37491268.08244 273.04866272.08415
271.08016

272.08352

273.08687

NL:
7.60E5
H-00386#7-29  RT: 
0.16-0.76  AV: 23 T: 
FTMS + p ESI Full 
ms 
[110.00-1200.00] 

NL:
8.68E5
C 11 H12 N4 O3 Na: 
C 11 H12 N4 O3 Na 1
pa Chrg 1



 
HRMS spectrum of 2d 

 
 
 
 

 
HRMS spectrum of 2e 

 
 
 

C:\Xcalibur\data\Analyses\H-00323 11/25/2014 1:17:15 PM DESPRAS Guillaume GD1-88
MeOH
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339.09514

340.09850

341.10185

NL:
3.98E7
H-00323#7-29  RT: 
0.16-0.77  AV: 23 T: 
FTMS + p ESI Full 
ms 
[110.00-1200.00] 

NL:
8.24E5
C 16 H16 N2 O5 Na: 
C 16 H16 N2 O5 Na 1
pa Chrg 1

C:\Xcalibur\data\Analyses\H-00324 11/25/2014 1:25:16 PM DESPRAS Guillaume GD1-96
MeOH
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NL:
6.22E7
H-00324#7-29  RT: 
0.16-0.77  AV: 23 T: 
FTMS + p ESI Full 
ms 
[110.00-1200.00] 

NL:
8.36E5
C 14 H18 N4 O5 Na: 
C 14 H18 N4 O5 Na 1
pa Chrg 1



 
HRMS spectrum of 2f 

 
 
 
 

 
HRMS spectrum of 2g 

 

C:\Xcalibur\data\Analyses\H-00322 11/25/2014 1:07:40 PM DESPRAS Guillaume GD1-124
MeOH
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360.13595

361.13930

NL:
9.83E7
H-00322#7-29  RT: 
0.16-0.77  AV: 23 T: 
FTMS + p ESI Full 
ms 
[110.00-1200.00] 

NL:
8.26E5
C 15 H20 N4 O5 Na: 
C 15 H20 N4 O5 Na 1
pa Chrg 1

C:\Xcalibur\data\Analyses\H-00319 11/25/2014 12:36:40 PM DESPRAS Guillaume GD1-180
MeOH
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360.13282

NL:
1.58E8
H-00319#7-29  RT: 
0.16-0.77  AV: 23 T: 
FTMS + p ESI Full 
ms 
[110.00-1200.00] 

NL:
8.16E5
C 17 H21 NO6 Na: 
C 17 H21 N1 O6 Na 1
pa Chrg 1



 
HRMS spectrum of 2h 

 
 
 
 

 
HRMS spectrum of 2i 

 

C:\Xcalibur\data\Analyses\H-00313 11/25/2014 12:02:21 PM DESPRAS Guillaume GD1-43
MeCN
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256.14578 263.10437260.05316 262.10353 264.89765258.96656

259.46370

258.04272
260.05294

261.05630

262.05719

NL:
1.27E5
H-00313#7-29  RT: 
0.16-0.77  AV: 23 T: 
FTMS + p ESI Full 
ms 
[110.00-1200.00] 

NL:
8.73E5
C 11 H11 NO5 Na: 
C 11 H11 N1 O5 Na 1
pa Chrg 1

C:\Xcalibur\data\Analyses\H-00315 11/25/2014 3:43:17 PM DESPRAS Guillaume GD1-197
MeCN
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242.87976240.13992235.36157 242.04882234.50137 237.65758 239.62941238.30408
236.91606

242.50786

238.07100

239.07435

240.07524

NL:
2.21E5
H-00315#7-29  RT: 
0.16-0.77  AV: 23 
T: FTMS + p ESI 
Full ms 
[110.00-1200.00] 

NL:
8.73E5
C 11 H11 NO5 H: 
C 11 H12 N1 O5
pa Chrg 1



 
HRMS spectrum of 2j (sulfoxyde) 

 

 
HRMS spectrum of 2k  

 

C:\Xcalibur\data\Analyses\H-00314b 11/25/14 16:45:57 DESPRAS Guillaume GD1-119
MeCN
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347.03891

348.03137343.02712 349.18334
346.03558

347.03893

348.03138
349.03473

NL:
1.85E6
H-00314b#14-21  RT: 
0.35-0.55  AV: 8 T: 
FTMS + p ESI Full ms 
[110.00-1200.00] 

NL:
8.01E5
C 14 H13 NO6 SNa: 
C 14 H13 N1 O6 S 1 Na 1
pa Chrg 1

C:\Xcalibur\data\Analyses\H-00384 12/2/2014 5:38:36 PM DESPRAS Guillaume GD1-236
MeCN
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541.15495536.17062 542.15837536.67240
539.17887

540.18223

541.18558

NL:
3.05E6
H-00384#7-29  RT: 
0.16-0.77  AV: 23 T: 
FTMS + p ESI Full 
ms 
[110.00-1500.00] 

NL:
7.12E5
C 29 H28 N2 O7 Na: 
C 29 H28 N2 O7 Na 1
pa Chrg 1



 
HRMS spectrum of 2l  

 
 
 
 

 
HRMS spectrum of HR-A  

 

C:\Xcalibur\data\Analyses\H-00316 11/25/2014 4:08:57 PM DESPRAS Guillaume GD1-167
MeCN
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399.11627

400.11963

401.12298

NL:
5.86E6
H-00316#7-29  RT: 
0.16-0.77  AV: 23 T: 
FTMS + p ESI Full 
ms 
[110.00-1200.00] 

NL:
8.02E5
C 18 H20 N2 O7 Na: 
C 18 H20 N2 O7 Na 1
pa Chrg 1

C:\Xcalibur\data\Analyses\H-00393 12/02/14 18:46:36 DESPRAS Guillaume CG068
MeOH
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545.26282

546.26618
547.26953

NL:
4.01E7
H-00393#10-17  
RT: 0.24-0.44  AV: 
8 T: FTMS + p ESI 
Full ms 
[110.00-1500.00] 

NL:
6.71E5
C 35 H34 N3 O3: 
C 35 H34 N3 O3
pa Chrg 1



 
HRMS spectrum of HR-N3  

 

 
HRMS spectrum of HR-PiA  

 

C:\Xcalibur\data\Analyses\H-00397 12/02/14 19:08:00 DESPRAS Guillaume MC516
MeOH
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589.29217
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592.30223

NL:
1.96E7
H-00397#12-19  
RT: 0.29-0.49  AV: 
8 T: FTMS + p ESI 
Full ms 
[110.00-1500.00] 

NL:
6.64E5
C 35 H37 N6 O3: 
C 35 H37 N6 O3
pa Chrg 1

C:\Xcalibur\data\Analyses\H-00401 12/02/14 19:44:21 DESPRAS Guillaume CG048
MeOH
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613.31732

614.32067
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616.32738

NL:
3.13E7
H-00401#12-19  
RT: 0.29-0.49  AV: 
8 T: FTMS + p ESI 
Full ms 
[110.00-1500.00] 

NL:
6.40E5
C 39 H41 N4 O3: 
C 39 H41 N4 O3
pa Chrg 1



 
HRMS spectrum of HR-PiAC  

 

 
HRMS spectrum of HR-PN3  

 

C:\Xcalibur\data\Analyses\H-00334 11/25/14 15:07:50 DESPRAS Guillaume GD1-93
MeOH
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660.31588
657.30715

658.31050

659.31386
660.31721

NL:
7.19E7
H-00334#7-29  RT: 
0.16-0.77  AV: 23 
T: FTMS + p ESI 
Full ms 
[110.00-1500.00] 

NL:
6.30E5
C 40 H41 N4 O5: 
C 40 H41 N4 O5
pa Chrg 1

C:\Xcalibur\data\Analyses\H-00333 11/25/14 14:59:49 DESPRAS Guillaume GD1-116
MeOH
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666.33724
663.32894

664.33230

665.33565
666.33901

NL:
1.37E8
H-00333#7-29  RT: 
0.16-0.77  AV: 23 
T: FTMS + p ESI 
Full ms 
[110.00-1500.00] 

NL:
6.39E5
C 38 H43 N6 O5: 
C 38 H43 N6 O5
pa Chrg 1



 
HRMS spectrum of HR-MPN3  

 

 
HRMS spectrum of HR-PA  

 

C:\Xcalibur\data\Analyses\H-00331 11/25/14 14:43:46 DESPRAS Guillaume GD1-125
MeOH
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678.34795
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680.35466

NL:
1.13E8
H-00331#7-29  RT: 
0.16-0.77  AV: 23 
T: FTMS + p ESI 
Full ms 
[110.00-1500.00] 

NL:
6.32E5
C 39 H45 N6 O5: 
C 39 H45 N6 O5
pa Chrg 1

C:\Xcalibur\data\Analyses\H-00329 11/25/14 14:25:28 DESPRAS Guillaume GD1-182
MeOH
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676.33811

677.34147

678.34482

679.34818

NL:
1.85E8
H-00329#7-29  RT: 
0.16-0.77  AV: 23 
T: FTMS + p ESI 
Full ms 
[110.00-1500.00] 

NL:
6.24E5
C 41 H46 N3 O6: 
C 41 H46 N3 O6
pa Chrg 1



 
HRMS spectrum of HR-Ala 

 

 
HRMS spectrum of HR-βAla  

 

C:\Xcalibur\data\Analyses\H-00328 11/25/14 14:18:34 DESPRAS Guillaume GD1-45
MeOH
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578.26444
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580.27045

578.26495

579.26830

580.27166
581.27501

NL:
8.54E7
H-00328#7-29  RT: 
0.16-0.77  AV: 23 
T: FTMS + p ESI 
Full ms 
[110.00-1500.00] 

NL:
6.68E5
C 35 H36 N3 O5: 
C 35 H36 N3 O5
pa Chrg 1

C:\Xcalibur\data\Analyses\H-00332 11/25/14 14:51:48 DESPRAS Guillaume GD1-113
MeOH

573 574 575 576 577 578 579 580 581 582 583
m/z

0

10

20

30

40

50

60

70

80

90

100
0

10

20

30

40

50

60

70

80

90

100

R
el

at
iv

e 
A

bu
nd

an
ce

578.26488

579.26781

580.27120

578.26495
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580.27166
581.27501

NL:
5.24E7
H-00332#7-29  RT: 
0.16-0.77  AV: 23 
T: FTMS + p ESI 
Full ms 
[110.00-1500.00] 

NL:
6.68E5
C 35 H36 N3 O5: 
C 35 H36 N3 O5
pa Chrg 1



 
HRMS spectrum of HR-CysA  

 

 
HRMS spectrum of HR-LysF  

 

C:\Xcalibur\data\Analyses\H-00327 11/25/14 14:09:52 DESPRAS Guillaume GD1-123
MeOH
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650.25938
651.25182

NL:
5.95E7
H-00327#7-29  RT: 
0.16-0.77  AV: 23 
T: FTMS + p ESI 
Full ms 
[110.00-1500.00] 

NL:
6.14E5
C 38 H38 N3 O5 S: 
C 38 H38 N3 O5 S 1
pa Chrg 1

C:\Xcalibur\data\Analyses\H-00403 12/02/14 19:58:25 DESPRAS Guillaume GD1-243
MeOH
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859.39745

860.40070

857.39088

858.39423

859.39759

860.40094

NL:
6.05E7
H-00403#11-19  
RT: 0.27-0.49  AV: 
9 T: FTMS + p ESI 
Full ms 
[110.00-1500.00] 

NL:
5.44E5
C 53 H53 N4 O7: 
C 53 H53 N4 O7
pa Chrg 1



 
HRMS spectrum of HR-LysA  

 
	  

C:\Xcalibur\data\Analyses\H-00330 11/25/14 14:35:45 DESPRAS Guillaume GD1-170
MeOH
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718.33110
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720.33697
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718.33163

719.33499

720.33834

NL:
5.87E7
H-00330#7-29  RT: 
0.16-0.77  AV: 23 
T: FTMS + p ESI 
Full ms 
[110.00-1500.00] 

NL:
6.13E5
C 42 H45 N4 O7: 
C 42 H45 N4 O7
pa Chrg 1


