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2. Mass spectra of monolayers S1, S3-S6, S10, S11, Smix 

a) Mass spectrum of S1 
 

 

 

Figure S2. Negative mode DART-Orbitrap mass spectrum from m/z 68.990-69.003 of S1. Peak at m/z 68.99494 is [CF3]
−. 

 
 

68.991 68.992 68.993 68.994 68.995 68.996 68.997 68.998 68.999 69.000 69.001 69.002
m/z

0

10

20

30

40

50

60

70

80

90

100

110

120

130

140

150

160

170

180

190

200

210

220

R
e

la
tiv

e 
A

b
un

da
nc

e

68.99494
C F 3

0.27908 mmu

Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013



4 
 

 

Figure S3. Negative mode DART-Orbitrap mass spectrum from m/z 99.002-99.014 of S1. Peak at m/z 99.00542 is [M−H]−, 
where M is CF3CH2OH. 
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b) Mass spectrum of S3 

 

 

 

 

Figure S4. Negative mode DART-Orbitrap mass spectrum from m/z 90-500 of S3. Peak at m/z 114.01845 is [M−H]− and peak at 
m/z 229.04602 is [2M−H]−, where M is 3 (N-hydroxysuccinimide, NHS). 
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c) Mass spectrum of S4 

 

 

Figure S5. Negative mode DART-Orbitrap mass spectrum from m/z 100-500 of S4. Peak at m/z 182.98602 is [M−H]−, where M 
is 4 (pentafluorophenol, PFP). 
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d) Mass spectrum of S5 
 
 

 
 
 
 

 

 

Figure S6. Positive mode DART-Orbitrap mass spectrum of S5; a) from m/z 176.06-176.08; peak at m/z 176.06783 is [M+H]+, 
where M is 5 (4-(trifluoromethyl)benzylamine). b) from m/z 159.036-159.046; peak at m/z 159.04114 is [M+H−NH3]

+, where M is 
5 (4-(trifluoromethyl)benzylamine). 
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e) Mass spectrum of S6 
 
 

 

 

Figure S7. Positive mode DART-Orbitrap mass spectrum of S6: a) from (m/z 108.0-108.19); peak at m/z 108.08053 is [M+H]+, 
b) from m/z 88.2-93.6; peak at m/z 91.0544 is [M+H−NH3]+, where M is 6 (benzylamine). 
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f) Mass spectrum of S10 
 
 

 

 

Figure S8. Positive mode DART-Orbitrap mass spectrum of S10 from (m/z 290.0-299.0); peak at m/z 294.19055 is [M+H]+, 
where M is 10 (2-aminomethyl-18-crown-6). 

p [ ]

290 291 292 293 294 295 296 297 298 299
m/z

0

5

10

15

20

25

30

35

40

45

50

55

60

65

70

75

80

85

90

95

100

R
e

la
tiv

e 
A

b
u

nd
an

ce

294.19055
C 13 H28 O6 N
-0.56228 mmu

Electronic Supplementary Material (ESI) for Chemical Communications
This journal is © The Royal Society of Chemistry 2013



10 
 

g) Mass spectrum of S11 
 

 
 

 

 

Figure S9. Negative mode DART-Orbitrap mass spectrum of S11, a) from m/z 149.09–149.10; peak at m/z 149.09615  is 
[M−H]−. b) m/z 181.07-181.11; peak at m/z 181.08612 is [M+2O−3H]−, where M is 12 (1R,8S,9s)-bicyclo[6.1.0]non-4-yn-9-
ylmethanol). 
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h) Mass spectrum of Smix 
 
 

 

 

 

Figure S10. Positive mode DART-Orbitrap mass spectrum of Smix. A) Chronograms of mixed monolayer Smix. from top to 
bottom: TIC; EIC of m/z 142.0418 for [M+H]+ of 8; EIC of m/z 125.0153, for [M+H−NH3]

+ of 8; EIC of m/z 126.0714 for [M+H]+  of 
7; EIC of m/z 109.0449 for [M+H−NH3]

+ of 7; EIC of m/z 185.9915 for [M+H]+ of 9; EIC of m/z 168.9649 for [M+H−NH3]
+ of 9. B) 

mass spectrum of Smix from m/z 108.0-143.0. from left to the right: m/z 109.0449 for [M+H−NH3]
+ of 7; m/z 125.0153 for 

[M+H−NH3]
+ of 8; m/z 126.0714 for [M+H]+ of 7; and of m/z 142.0418 for [M+H]+ of 8. C) mass spectrum of Smix from m/z 166.0-

188.0. from left to the right: m/z 168.9650 for [M+H−NH3]
+ of 9 and m/z 185.9916 for [M+H]+ of 9. 
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3. XPS analysis of monolayers S1-S6, S10, S11, Smix 
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Figure S11. XPS high resolution C 1s spectra for a) S1; b) S2; c) S3; f) S4; and d), e) XPS high resolution spectra of N1s and 
O1s for S3. 
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Figure S12. XPS high resolution C 1s spectra for a) S5; b) S6; c) S10; d) S11; and e) Smix. f) XPS wide scan of Smix. 
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4. Detected ions on monolayers S1-S11 and Smix 

Table S1. Detected ions on monolayers S1-S11 and Smix 
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C8H8F3N 

 

 

 

 

 

6 

C7H9N 

 

10 

C13H28N O6 

 

12 

C10H14O 

 

7 

C7H8FN 

 

8 

C7H8ClN 

 

9 

C7H8BrN 

 

 

[M−H]− 

[2M−H]− 

 

[M−H]− 

 

 

[M+H]+ 

[M+HNH3]
+ 

[M+O−3H]− 

[M+2O−NH3−3H]− 

[C8H4F3O2−CO]− 

[C7
13C1H4F3O2]

− 

 

[M+H]+ 

[M+HNH3]
+ 

 

[M+H]+ 

 

 

[M−H]− 

[M+2O−H]− 

 

[M+H]+ 

[M+HNH3]
+ 

 

[M+H]+ 

[M+HNH3]
+ 

 

[M+H]+ 

[M+HNH3]
+ 

 

 

S3; S5 

S3 

 

S4 

 

 

S5 

S5 

S5 

S5 

S5 

S5 

 

S6 

S6 

 

S10 

 

 

S11 

S11 

 

Smix; S7 

Smix; S7 

 

Smix; S8 

Smix; S8 

 

Smix; S9 

Smix; S9 

 

114.0184 

229.0460 

 

182.9860 

 

 

176.0678 

159.0414 

188.0307 

189.0150 

161.0212 

190.0180 

 

108.0805 

  91.0544 

 

294.1906 

 

 

149.0961 

181.0861 

 

126.0714 

109.0449 

 

142.0418 

125.0153 

 

185.9915 

168.9649 

 

 

114.0185 

229.0455 

 

182.9863 

 

 

176.0681 

159.0416 

188.0317 

189.0157 

161.0208 

190.0191 

 

108.0802 

  91.0542 

 

294.1911 

 

 

149.0960 

181.0859 

 

126.0714 

109.0448 

 

142.0418 

125.0153 

 

185.9913 

168.9647 

 
[a] n.d. – not detected; 
[b] for description of S1-S11 and Smix see scheme 1; 
[c] calculated with XCALIBUR software (v. 2.1)  
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5. Limit of detection of DART-HRMS  
 
 
 
As the reaction of pure amine with S4 proceeded with 67% yield (S1 = 100%; surface density for S1 ~4 × 1014 molecules/cm2),[1] 

the reaction with a mixture of three amines, having similar reactivity, should lead to a ~22% final surface density for each amide. 

Thus, for Smix, the density of 7, 8 or 9 separately would be ~9 × 1013 molecules/cm2. As the absolute intensity of each ion was 

~20 times higher than the lowest detectable signal (~50), the limit of detection of DART-HRMS is ~5 × 1012 molecules/cm2, i.e. 

in the pmol range.  
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