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1. C-13 NMR data 

(EtO)2P(O)CH2CH2SCH2CH2SH (1a):  13C {1H} NMR (CDCl3, 75 MHz): δ 61.70 (d, 

P(O)CH2CH3), 35.94 (s, SCH2CH2S), 26.71 (d, JP-C= 136.80 Hz, P-CH2), 24.71 (d, 2JP-C  = 

3.69 Hz, PCH2CH2S), 24.34 (S, CH2), 16.32 (d, P(O)CH2CH3). 

H2PCH2CH2SCH2CH2SH (2): 13C{1H}NMR (CDCl3, 75 MHz): δ 35.84 (s, SCH2), 34.97 

(s, CH2), 24.61 (s, HSCH2), 14.83 (d, JP-C = 11. 45 Hz, P-CH2)  

H2PCH2CH2SCH2CH2SCH3 (3): 13C {1H} NMR (CDCl3, 75 MHz): δ 35.14 (s, SCH2), 

34.03 (s, CH2), 31.34(s, SCH2), 15.40 (s, SCH3), 14.77 (d, JP-C = 11. 20 Hz, P-CH2); 

31P{1H} NMR (CDCl3, 121 MHz) : δ -141.13 (s). 

[(HOCH2)3PCH2CH2SCH2CH2SCH3]Cl (4a): 13C {1H} NMR (D2O, 75 MHz): δ 50.21 (d, 

JP-C = 53.74 Hz, P-CH2), 32.58 (s, SCH2), 30.25 (s, CH2), 22.74 (d, JP-C = 5.24 Hz,  

SCH2CH2P), 14.87 (d, JP-C = 38.19  Hz,  SCH2CH2P), 13.85 (s, SCH3). 

H2PCH2CH2SCH2CH2SCH2COOtBu (7):  13C{1H}NMR (CDCl3, 75 MHz): δ 169.30 (s, 

COOtBu), 81.32 (S, COOC(CH3)3), 34.92 (s, SCH2CO), 34.56 (s, SCH2), 32.18 (s, 

SCH2), 27.80  (s, SCH2), 14.71 (d, JP-C = 11. 25 Hz, P-CH2). 

H2PCH2CH2SCH2CH2SCH2COOH (8):  13C {1H} NMR (CDCl3, 75 MHz): δ 175.62 (s, 

COOH), 35.06 (s, SCH2CO), 32.45 (s, SCH2), 31.14  (s, SCH2), 27.84  (s, SCH2),  14.71 

(d, JP-C = 11. 25 Hz, P-CH2). 
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2. 1H, 13C, 31P{1H} and 31P  NMR Spectra of compounds synthesized in the present 

study: 
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