


[bookmark: OLE_LINK33][bookmark: OLE_LINK9]Scheme 1. Synthesis of dimers C-1 heterocycle-linked dimers. Reagents and conditions: (a) Substituted trimethylsilyl phenylacetylene, copper sulfate pentahydrate, sodium ascorbate, DMF, H2O, rt, 16-22 h, 100%; (b) AcOH, H2O, 60 ℃, 2 h; (c) pyridine, DMAP, DMF, AcCl, CH2Cl2, rt, 43 h, 97% over 2 steps; (d) bromine, CH2Cl2, 0 ℃, 2 h, 68%; (e) NaN3, DMF, 75 ℃, 15 h, 87%; (f) NaOMe, MeOH, rt, 2 h, 89%; (g) diyne, copper sulfate pentahydrate, sodium ascorbate, DMF, H2O, rt, 5 h, 33% for 3, 24% for 4.



[bookmark: OLE_LINK15]Scheme 2. Synthesis of 5 Reagents and conditions: (a) sodium hydride, ethyl bromoacetate, THF, 0 ℃ - rt, 18 h, 63 % yield; (b) sodium hydroxide, 1,4-dioxane, MeOH, rt, 2 h, 100 % yield;  (c) hex-5-yn-1-amine, HATU, Et3N, DMF, rt, 1.75 h, 72%; (d) copper sulfate pentahydrate, sodium ascorbate, DMF, H2O, rt, 64 h, 89%; (e) AcOH, H2O, 70 ℃, 15.5 h, followed by K2CO3, MeOH, H2O, 33%.




[bookmark: OLE_LINK13][bookmark: OLE_LINK16]Scheme 3. Synthesis of C-2 amide dimers of modified galactose derivatives. Reagents and conditions: (a) NaH, tBu-bromoacetate, THF, 0 °C – rt, 24 h, 79% yield; (b) TFA, DCM, rt, 38 h; (c) 1,3-diaminopropane, THF, rt, 66 h, 22% yield over 2 steps; (d) DMAP, pyridine, DCM, AcCl, rt, 63 h, 100% yield; (e) diamine, HATU, TEA, DMF, rt, 24-45 h, 19-33 % yield; (f) MeOH, NaOMe (25% in MeOH), rt, 2.5-16 h, 32-58 % yield.






[bookmark: OLE_LINK52]Scheme 4. Synthesis of C-2 amide dimers of modified galactose derivatives. Reagents and conditions: (a) sodium hydride, ethyl bromoacetate, THF, 0 ℃ - rt, 18 h, 63-85 % yield; (b) sodium hydroxide, 1,4-dioxane, MeOH, rt, 2h, 75-100 % yield; (c) diamine, HATU or T3P, Et3N, DMF, rt; (d) AcOH, H2O, 70 ℃, 16-40 h followed by K2CO3, H2O, MeOH, 2-72 h, 29-64% over two steps.



[bookmark: OLE_LINK35]Scheme 5. Synthesis of C-2 ether dimers. Reagents and conditions: (a) NaH, diiodoalkane, THF, 0 ℃ - rt, 6-14 days; (b) AcOH, H2O, 70 ℃, 16-26 h, 23% yield over 2 steps for 19. (c) MeOH, H2O, K2CO3, 4h rt, 8% yield over 3 steps for 20.




[bookmark: OLE_LINK34]Scheme 6. Synthesis of C-2 carbamate dimers. Reagents and conditions: (a) dipyridin-2-yl carbonate, DMAP, CDCl3, 50 °C, 2-2.5 h; (b) diamino alkane, rt, 4-22 h; (c) DMAP, CDCl3, rt, 18 h (d) AcOH, H2O, 70 ℃, 18 - 20.5 h, then K2CO3, MeOH, H2O rt or 50 °C, 3 – 24 h, 24-38 % overall yield.
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