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General experimental
Nitric acid, N, N-dimethyl formamide (DMF), ethylene glycol monomethyl ether, ethanol, acetic acid, trichloromethane and 10wt% Pd/C catalyst were purchased from Sinopharm Chemical Reagent Co., Ltd. Acetic anhydride was purchased from West Long Chemical Co., Ltd. Dibenzo-18-crown-6 (DB18C6, 98%) was purchased from J&K Scientific Co., Ltd of Beijing, China. DMF and ethylene glycol monomethyl ether were purified by 5A molecular sieves before using. The other chemicals were used as received. Melting points were determined on the YRT-3 melting-point apparatus with open-ended capillary tubes. The UV spectrum was tested by UV-1900PPC. The element analysis was tested by Vario EL Ⅲ. The FT-IR spectra were measured with Nicolet Avatar 360 instrument with OMNI-sampler. The resolution of FT-IR is 4 cm-1. 1H NMR spectra and 13C NMR spectrum were measured on the Bruker AVIII 500WB at 60°C and Bruker Avance 400 MHz at room temperature, respectively. The chemical shifts were recorded with tetramethylsilane as the internal standard.

Cis-di(nitrobenzo)-18-crown-6
[bookmark: OLE_LINK37][bookmark: OLE_LINK46]5.1000 g of DB18C6, 105 mL of trichloromethane and 75 mL of acetic acid were added into a 250 mL round-bottomed flask equipped with a mechanical stirrer, and dissolved at room temperature. Then the mixture of acetic anhydride and nitric acid was added dropwise. The reaction mixture was refluxed at 50 ºC for 5 h and then filtered. The cis-di(nitrobenzo)-18-crown-6 separated out from filtrate was extremely rare, which can certify the outstanding selectivity of this method. The product, cis-di(nitrobenzo)-18-crown-6, was recrystallized by ethylene glycol monomethyl ether at 90 ºC. Cis-di(nitrobenzo)-18-crown-6 was obtained as a pale yellow powder by removing solvent in vacuum. Mp 205.1-208.0 ºC, lit [15, 17] 206-232 ºC or 203-205 ºC. FT-IR (KBr) 1592, 1516, 1346 (-NO2), 897, 882 (C-N) cm-1. 1H NMR (500 MHz, DMSO) δ 7.87 (dd, 2H, J = 8.9, 2.6 Hz), 7.73 (d, 2H, J = 2.6 Hz), 7.16 (d, 2H, J = 9.0 Hz), 4.25 (m, 8H), 3.88 (m, 8H). UV (99.7% ethanol): λmax (log ε) = 340 (4.27). Anal. Calcd for C20H22N2O10: C, 53.33; H, 4.89; N, 6.22%. Found: C, 53.46; H, 4.77; N, 6.35%.

1

Cis-di(aminobenzo)-18-crown-6
1.6500 g of above-produced cis-di(nitrobenzo)-18-crown-6 was dissolved in 100 mL ethylene glycol monomethyl ether, and subsequently 0.0660 g of 10wt% Pd/C catalyst was added into cooled solution. The reaction was carried out at 70 ºC under hydrogen pressure of 0.35 MPa for 2 h. The mixture was cooled to room temperature, discharged after the pressure released, and filtered to remove the Pd/C. The filtrate was distilled to remove the solvent under vacuum, and the crude cis-di(aminobenzo)-18-crown-6 product was recrystallized from ethanol. Cis-di(aminobenzo)-18-crown-6 of light brown powder was gained by removing solvent in vacuum. Mp 173-177 ºC, lit [15, 17] 180-184 ºC or 178-182 ºC. FT-IR (KBr) 3428, 3353 (-NH2), 1613, 1515, 1278 (C-N) cm-1. 1H NMR (500 MHz, DMSO) δ 6.65 (d, 2H, J = 8.4 Hz), 6.27 (d, 2H, J = 2.3 Hz), 6.09 (dd, 2H, J = 8.4, 2.4 Hz), 4.52 (s, 4H), 4.03-3.94 (m, 8H), 3.85-3.77 (m, 8H). UV (99.7% ethanol): λmax (log ε) = 298 (4.27). Anal. Calcd for C20H26N2O6: C, 61.54; H, 6.67; N, 7.18%. Found: C, 61.58; H, 6.68; N, 7.17%.


Figure S1. FT-IR of di(nitrobenzo)-18-crown-6
[image: C:\Users\Administrator\Desktop\二胺大修\合成通讯大修图\Figure S1.tif]


[bookmark: OLE_LINK87][bookmark: OLE_LINK88][bookmark: OLE_LINK89][bookmark: OLE_LINK90]Figure S2. 1H NMR of cis-di(nitrobenzo)-18-crown-6 (a) and trans-di(nitrobenzo)-18-crown-6 (b)
[image: F:\论文投递\二胺文章\synthetic communication\二胺再小修\二胺修改20170913\再小修图\Figure S2(a).tiff]
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[bookmark: OLE_LINK91][bookmark: OLE_LINK92]Figure S3. FT-IR of di(aminobenzo)-18-crown-6
[image: C:\Users\Administrator\Desktop\二胺大修\合成通讯大修图\Figure S3.tif]


[bookmark: OLE_LINK93][bookmark: OLE_LINK94]Figure S4. 1H NMR of cis-di(aminobenzo)-18-crown-6 (a) and trans-di(aminobenzo)-18-crown-6 (b)
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Figure S5. 13C NMR of trans-di(aminobenzo)-18-crown-6 
[image: C:\Users\Administrator\Desktop\trans-DAm碳谱小修-20170703-101.tif]
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