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NMR Spectra of NOxSH and AOxSH 

 

 

 

 

 

 

 

 

 

 

 

Figure S1. 1H NMR spectrum (400 MHz, (CD3)2SO) of NOxSH. (* = trace water1). 

 

 

 

 

 

 

 

 

 

 

 

Figure S2. Detail of the 1H NMR spectrum (400 MHz, (CD3)2SO) of NOxSH. 
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Figure S3. 13C NMR spectrum (100.6 MHz, (CD3)2SO) of NOxSH. 

 

Figure S4. Detail of the 13C NMR spectrum (100.6 MHz, (CD3)2SO) of NOxSH. 
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Figure S5. 
1H NMR spectrum (250 MHz, (CD3)2SO) of AOxSH. (* = trace water1). 

 

Figure S6. Detail of the 1H NMR spectrum (250 MHz, (CD3)2SO) of AOxSH. 
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Figure S7. 13C NMR spectrum (63 MHz, (CD3)2SO) of AOxSH. 

 

Figure S8. Detail of the 13C NMR spectrum (63 MHz, (CD3)2SO) of AOxSH. 
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Solid state structure of NOxSH 

 

Figure S9. ORTEP plot of NOxSH. The dotted lines indicate the N-H···S hydrogen bonding. 

 

 

Figure S10. Packing of NOxSH. 

 

The molecule is almost planar (mean deviation of non-H atoms from best plane: 0.017 Å). 

The dimensions of the oxazoline-2-thione group are very similar to those observed in the 

crystal structure of BOxSH.2 In the crystal molecules are arranged as dimers about a two-fold 

axis and are connected by two symmetry-related N-H···S hydrogen bonds. The crystal 

packing also shows π-π-contacts between parallel ring systems and two weak intermolecular 

C-H···O contacts with H···O distances of 2.58 and 2.68 Å. 



 

 

Page 7 of 14 

 

Synthesis of bis(2-benz[d]-3H-oxazole)disulfide ((BOxS)2) 

To a solution of BOxSH (0.34 g, 2.2 mmol) and triethylamine (0.31 mL, 2.2 mmol) in 

ethanol (70 mL) was added iodine (0.14 g, 1.1 mmol). After 1 h of stirring at RT the product 

was precipitated in water (200 mL). The precipitate was separated by filtration, washed 

thoroughly with water and dried to afford (BOxS)2 as a white solid. 

1
H NMR (400 MHz, CDCl3) δ = 7.72 – 7.67 (m, 2H), 7.52 – 7.49 (m, 2H), 7.36 – 7.32 (m, 

4H) ppm. 13C NMR (100.6 MHz, CDCl3) δ = 160.1, 152.8, 142.0, 125.6, 125.1, 120.0, 110.8 

ppm. IR (ATR, cm-1) 3091w, 3063w, 3022w, 2840vw, 2742vw, 1791w, 1597w, 1508s, 

1470m, 1449s, 1333m, 1282w, 1234s, 1219m, 1202m, 1148w, 1139s, 1124vs, 1094s, 1003w, 

962vw, 941vw, 930s, 883m, 856w, 802s, 756vs, 744 vs, 673w. mp 108 – 110 °C. 
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Determination of optical band gaps 

UV/VIS absorption spectra were recorded at room temperature with a Varian Cary 50 Scan 

UV/VIS spectrophotometer. Solutions of BOxSH, NOxSH and AOxSH were prepared with 

EtOH (p.a.). Band gaps were estimated by the extrapolation method.3 

 

 

Figure S11. UV/VIS absorption spectra of BOxSH (top) and (BOxS)2 (bottom) in EtOH. 

The red dotted lines represent the extrapolation of the linear portion of the absorption curve.
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Figure S12. UV/VIS absorption spectrum of NOxSH in EtOH. The red dotted line 

represents the extrapolation of the linear portion of the absorption curve. 

 

 

Figure S13. UV/VIS absorption spectrum of AOxSH in EtOH. The red dotted line 

represents the extrapolation of the linear portion of the absorption curve.
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Band assignment tables for IR 

Table S1. Benzoxazole (BOxS) species: band positions (given in cm-1), mode assignments 

and transition dipole moment (TDM) orientations in the IR spectra of the thiolate monolayer 

(SAM), the pure substance (neat) and in the calculated spectra of an isolated thiol and an 

isolated thione molecule (DFT thiol and DFT thione, respectively). 

 

 mode assignmenta TDMb SAMc neatc DFT thiol DFT thione 

1 ω CH oop 734 vw 739 vs 736 728 

2 ring breath || 813 m 813 m 808 819 

3 δ CCC δ SCH  _|_ 858 w 854 w 854 866 

4 ν C2O δ CCO ||  930 s 937 902 

5 ν CC δ CH || 1003 w 1007 m 995 1002 

6 ν CO as δ CH O 1097 w 1094 s 1083 1105 

7 ν CO as δ CH N 1140 vs 1130 vs 1125 1132 

8 ν CO s δ CH N 1227 m 1234 w 1213 1228 

9 ν CO as δ CH || 1247 m sh 1246 w 1243 1250 

10 δ CH ν NC4 || 1256 m sh 1278 m 1261 1289 

11 ν CC δ CH N 1406 vw 1412 s 1392 1402 

12 ν CS δ NH δ CH   1443 s  1417 

13 ν CC δ CH O 1459 w 1473 m 1438 1467 

14 δ CH ν CC _|_ 1474 w  1462  

15 δ NH ν C2N   1504 s  1478 

16 ν C2N O   1514  

17 ν CC δ CH O  1617 w 1605 1622 

 

a) ν: stretching mode, δ: in-plane bending mode, ω: out of plane bending mode, s: symmetric, as: asymmetric 

b) N: transition dipole moment parallel or mainly parallel to the C4-N axis; O: transition dipole moment parallel 

or mainly parallel to the C5-O axis; ||: parallel or mainly parallel to main molecular axis as defined in Figure 1,  

_|_: in the aromatic plane and perpendicular to main molecular axis, oop: perpendicular to the aromatic ring 

plane 

c) vs: very strong, s: strong, m: medium, w: weak, vw: very weak, sh: shoulder 
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Table S2. Naphthalenezoxazole (NOxS) species: band positions (given in cm-1), mode 

assignments and transition dipole moment (TDM) orientations in the IR spectra of the thiolate 

monolayer (SAM), the pure substance (neat) and in the calculated spectra of an isolated thiol 

and an isolated thione molecule (DFT thiol and DFT thione, respectively). 

 

 mode assignmenta TDMb SAMc neatc DFT thiol DFT thione 

       

1 ω CH oop 742 w 742 vs 740 737 

2 ω CH oop 834 w sh 833 m 835 826 

3 ν CC δ CH || 856 w sh 858 vs 855 862 

4 ω CH oop 866 m 858 vs 865 854 

5 ν CO as δ CH N 1088 s 1087 s 1084 1080 

6 δ CH || 1106 w 1113 w 1116 1106 

7 δ CH N 1134 m sh 1134 m 1135 1136 

8 δ CH N 1142 s 1148 s 1136 1142 

9 δ CH ν C2O N 1180 vs 1165 s 1156 1136 

10 ν CC δ CH N 1392 m  1376 1379 

11 ν CC δ CH O 1433 vw 1463 w 1430 1462 

12 δ NH δ CH   1489 vs  1468 

13 ν C2N O 1511 w  1526  

14 ν CC O  1617 w 1606 1619 

 

a) ν: stretching mode, δ: in-plane bending mode, ω: out of plane bending mode, as: asymmetric 

b) N: transition dipole moment parallel or mainly parallel to the C4-N axis; O: transition dipole moment parallel 

or mainly parallel to the C5-O axis; ||: parallel or mainly parallel to main molecular axis as defined in Figure 1, 

oop: perpendicular to the aromatic ring plane  

c) vs: very strong, s: strong, m: medium, w: weak, vw: very weak, sh: shoulder 
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Table S3. Anthracenezoxazole (AOxS) species: band positions (given in cm-1), mode 

assignments and transition dipole moment (TDM) orientations in the IR spectra of the thiolate 

monolayer (SAM), the pure substance (neat) and in the calculated spectra of an isolated thiol 

and an isolated thione molecule (DFT thiol and DFT thione, respectively). 

 

 mode assignmenta TDMb SAMc neatc DFT thiol DFT thione 

1 ω CH oop 736 w 736 vs 736 736 

2 ring breath N 751 w 749 m 741 742 

3 δ SCH     876 

4 ν CO as δ CH N 1089 vs 1099 m 1089 1085 

5 δ CH N 1167 vs 1160 m 1146 1162 

6 ν C4N δ CH N 1198 vs 1199 m 1190 1188 

7 δ CH N 1242 s 1250 m 1242 1248 

8 ν CC δ CH O 1266 w sh 1263 m 1271 1277 

9 ν CC δ CH || 1278 m 1276 m 1285 1300 

10 δ NH ν C2N   1431 vs  1413 

11 ν CC δ CH O 1432 w 1426 w sh 1428 1427 

12 ν CC δ CH N 1450 vw 1453 w 1447 1455 

13 δ NH δ CH ν CC   1487 s  1478 

14 ν C2N O   1522  

15 ν CC δ CH O 1599 vw 1594 w 1605 1615 

 

a) ν: stretching mode, δ: in-plane bending mode, ω: out of plane bending mode, as: asymmetric 

b) N: transition dipole moment parallel or mainly parallel to the C4-N axis; O: transition dipole moment parallel 

or mainly parallel to the C5-O axis, ||: parallel or mainly parallel to main molecular axis as defined in Figure 1, 

oop: perpendicular to the aromatic ring plane  

c) vs: very strong, s: strong, m: medium, w: weak, vw: very weak, sh: shoulder 
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Table S4. Crystallographically obtained OCS and NCS angles* in various 

mercaptobenzoxazole (C7H4NOS-) compounds, given in °. For details on the listed 

substances, see the respective references. 

Substance NCS OCS Ref. 

S-functionalized compounds 

[(C7H4NOS)-Au(PPh3)] 123 124 4 

(C7H4NOS)-SnPh3 127 118 5 

(C7H4NOS)-benzyl 129 114 6 

(C7H4NOS)-C19H23O8 132 112 7 

(C7H4NOS)-CH2-(SONH4C7) 129 114 8 

N-complexed compounds 

{PT(bzq(m-C7H4NOS-k)}2 (three modifications) 

131 

130 

129 

117 

115 

117 

9 

Free compound 

C7H5NOS (2-mercaptobenzoxazole), thione form 130 122 7 
*) compare the DFT calculation of the thiol form of 2-mercaptobenzoxazole (NCS: 129°, OCS 115°, 

this work), and the crystal structure of NOxSH (NCS: 130°, OCS 121°, this work). 
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