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Synthesis of 2-(4-teritiarybutyl-aminophenyl)ethan-1-ol (S1) :

To 2-(4-aminophenyl)ethan-1-ol (13.7 g, 0.1 mol) in 750 mL dichloromethane was added di-tert-butyl decarbonate (43.6 
g, 0.2 mol) in 750 mL dichloromethane dropwise using dropping funnel at 0 ̊C. Then the reaction mixture was stirred at 
room temperature overnight. Then the solvent was evaporated under vacuum. The crude mixture is dissolved in 200 
mL dichloromethane and extracted with brine using a separatory funnel. The organic layer was dried over Na2SO4, and 
evaporated to dryness to obtain  crude product, which was  purified using silica column chromatography eluting with 
95:5 (DCM:EtOAc) resulted S1 in 95% yield (22.6 g, 0.095 mol). 
1H NMR (400 MHz, CDCl3) δ 7.26 (d, J=7.6 Hz, 2H), 7.10 (d, J=8.36 Hz, 2H), 6.57 (s, 2H), 3.77 (t, J=6.56 Hz, 2H), 2.77 (t, 
J=6.56 Hz, 2H), 1.74 (s, 1H), 1.48 (s, 9H); 13C NMR (100 MHz, CDCl3) δ; 153.06, 136.85, 133.16, 129.67, 119.02, 80.62, 
63.85, 36.56, 28.47;. HRMS (ESI) m/z calcd for C13H19NO3 ([M + H]+), 238.1443, found 238.1434; C13H19NO3 ([M + Na]+), 
260.1263, found 260.1263.

4-nitrophenethyl 4-methylbenzenesulfonate (S2a):  

To a solution of 2-(4-nitrophenyl)ethanol (2.07 g, 12.4 mmol) and triethyl amine ( 5.85 g, 57.8 mmol) in dichloromethane 
(80 mL) was added p-toulnesulfonylchloride (2.36 g, 12.4 mmol) in THF (60 mL) drop wise at 0oC under N2. The resulting 
solution was stirred at room temperature for overnight. Then the solvent was evaporated under reduced pressure. The 
resulting residue was dissolved in methylene chloride, washed with water, dried over anhydrous sodium sulfate, and 
evaporated to dryness. The crude compound was purified by silica column chromatography using hexane:DCM 30:70 
as eluent to obtain white yellowish solid. Yield: 80%.  (3.18 g, 9.91 mmol)

1H NMR (400 MHz, CDCl3) δ 8.10 (d, J=10.9 Hz, 2H), 7.67 (d, 7.10 J=10.35 Hz, 2H), 7.27-7.30 (m, 4H), 4.29 (t, J=8 Hz, 2H), 
3.08 (t, J=8 Hz, 2H), 2.44 (s, 3H); 13C NMR (100 MHz, CDCl3) δ; 147.22, 145.26, 144.37, 132.87, 130.02, 129.98, 
127.98,127.23, 123.92, 69.61, 42.19, 35.30, 21.79, 14.33;. 
HRMS (ESI) m/z calcd for C15H15NO5S ([M + H]+), 322.07, found 322.076; C15H15NO5S ([M + Na]+), 344.04, found 344.056.

Synthesis of Synthesis of 2-(4-teritiarybutyl aminophenyl)ethyl 4-methylbenzenesulfonate (S2b):

To compound S1 (2.37 g, 10 mmol) in 75 mL dichloromethane and triethyl amine (3.3 g, 33 mmol) was added p-
toulenesulfonylchloride (2 g, 10.5 mmol) in 50 mL THF dropwise using dropping funnel at 0 ̊C. Then the reaction mixture 
is stirred at room temperature for overnight. Then the solvent was evaporated under vacuum. The obtained product 
S2b (3.7 g) 95% was used in next step without further purification. There is about 5% of unreacted compound S1 
(monitored via TLC using DCM:Hexanes 3:1). Column purification results in degradation of compound S2b to compound 
S1 so it is not ideal to run the mixture through a silica column.

1H NMR (600 MHz, CDCl3) δ 7.63 (d, J=8.34 Hz, 2H), 7.23 (d, , J=8.04 Hz, 2H), 7.19 (d, J=7.98, 2H), 6.96 (d, J=8.58, 2H), 
6.49 (s, 1H), 4.11 (t, J=7.14 Hz, 2H), 2.84 (t, J=7.08  Hz, 2H), 2.38 (s, 3H), 1.47 (s, 9H); 13C NMR (150 MHz, CDCl3) δ; 152.75, 

Scheme S1.  Synthesis of tosylated reagents used for Schemes 1 and 2.
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144.73, 137.20, 132.80, 129.81, 129.43, 127.83, 127.04, 118.65, 80.53, 70.77, 42.01, 34.65, 28.35, 21.65, 14.17;. HRMS 
(ESI) m/z calcd for C20H25NO5S ([M + H]+), 392.1532, found 392.1534; C20H25NO5S ([M + Na]+), 414.1351, found 414.135.

Figure S1. Flash chromatography purification of compound 4 using an eluent of DCM: MeOH over a SNP-
silica gel column.

Figure S2: Flash purification of compound 5 using an eluent of DCM: MeOH over a SNP-silica gel column.
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Trial 4-nitrophenylethyl-
bromide equiv.

K2CO3

equiv.
compound 3 
(g)

Time Power Temp
°C

% yield

5min
-

50 W 25-> 
40 °C

1h 25 W 40 °C

A3S4-O1 1 5 0.2

10mi
n

25 W 40-
>25 
°C

3.1

5min 50 W 25-> 
40 °C

1h 25 W 40 °C

A3S4-O2 2 5 0.2

10mi
n

25 W 40-
>25 
°C

3.5

5min 50 W 25-> 
40 °C

1h 25 W 40 °C

A3S4-O3 3 5 0.3

10mi
n

25 W 40-
>25 
°C

12.3

5min 50 W 25-> 
40 °C

1h 25 W 40 °C

A3S4-O4 4 5 0.3

10mi
n

25 W 40-
>25 
°C

2.3

Table  S1. Microwave reaction for the synthesis of tert-butyl (4-((tert-butoxycarbonyl)(3-((4-
nitrophenethyl)amino)propyl)amino)butyl)(3-((tert-butoxycarbonyl)amino)propyl)carbamate (4, 
Scheme 2)
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Figure S3. 1H NMR of compound S1 in *CDCl3.
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Figure S4. 1H NMR of compound S2a in CDCl3, * ethylacetate.
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Figure S5. 1H NMR of compound S2b in CDCl3. *ethylacetate
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Figure S6. 1H NMR of compound 1 in *CDCl3.
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Figure S7. 1H NMR of compound 2 in CD3OD*
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Figure S8. 13C NMR of compound S1 in *CDCl3.
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Figure S9. 13C NMR of compound S2a in *CDCl3.
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Figure S10. 13C NMR of compound S2b in *CDCl3.
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Figure S11. 13C NMR of Compound 1 in *CDCl3.
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Figure S12. 13C NMR of compound 2 in *CD3OD
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Figure S13. HRMS of Compound S1

 Figure S14. HRMS of Compound S2b
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Figure S15. HRMS of Spermine mono Ph-NHBOC (Intermediate for compound 1)
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Figure S16. HRMS of compound 1

Figure S17. HRMS of Compound 2 
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Figure S18. HRMS of Compound 3 
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Figure S19. HRMS of Compound 4 
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Figure S20. HRMS of Compound 5 
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Figure S21. HRMS of Compound 6 
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Figure S22. LCMS of compound 2

Figure S23. LCMS of compound 3. Peak at 7.30 min is the Fe(III) HOPO-Bn-pNCS.  Fe(III) is 
picked up in the HPLC assay. 
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