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I. Materials and Methods.

Unless otherwise stated chemicals were purchased from commercial suppliers and used as
received. The syntheses of compounds S1,' S2,> S3.° S4.* 85.° $6,° $7,7 $8.° $10,° $17,'° s18,"!
and tris—-M'' were carried out according to modified literature procedures. Solvents were dried
using an Innovative Technologies SPS-400-5 solvent purification system. All reactions were
carried out under an anhydrous N, atmosphere unless otherwise noted. Thin layer
chromatography (TLC) was performed on alumina-backed sheets coated with silica gel 60 F254.
TLC plates were visualized using a UV/Vis lamp and/or by staining with iodine or p-
anisaldehyde solution. Column chromatography was performed using glass columns over 60 A,
32-63 um silica gel. Melting points were determined on a Mettler Toledo Mel-Temp II melting
point apparatus and are uncorrected. Melting points for compounds containing a furan-protected
maleimide are not reported due to complications arising from the thermally promoted loss of
furan upon heating. All 'H and ?C NMR spectra were recorded on with a Varian Mercury (300
and 75 MHz, respectively) or Varian Unity Inova (500 and 125 MHz, respectively) spectrometer
using residual solvent as the internal standard. All chemical shifts are quoted using the o scale
and all coupling constants are expressed in Hertz (Hz). Gel permeation chromatography (GPC)
of THF-soluble dendrons and dendrimers was performed on a Viscotek TDA 305 eluting with
THF at 35°C at 1.0 mL min . The Viscotek TDA 305 was arranged with one guard column
(particle size 8 micron, dimensions 10x4.6 mm) and a series of two identical SEC columns
(particle size 10 micron, max pore size 5,000 A, dimensions 300x7.8 mm). The number average
molecular weight (M,), molecular weight (Mw), and polydispersity index (PDI) were determined
using the Viscotek RI detector and OmniSEC software, and calculated relative to linear
poly(methyl methacrylate) (PMMA) standards in the range of Mp 1,960-903,000 purchased from
Polymer Standards Service. Dendrons above generation 3 were not soluble enough in THF to
allow for GPC analysis using the instrument at Wesleyan University, therefore samples were
analyzed at the University of Massachusetts, Amherst, using an Agilent GPC eluting with DMF.
Samples were analyzed using Agilent GPC/SEC Software Version 1.2.3182.29519 and
calibrated against polystyrene standards. ESI, APCI, and MALDI high-resolution mass
spectrometric analysis was performed at the University of Illinois, Urbana-Champaign, the
University of California, Riverside, or the University of Massachusetts, Amherst, Mass Spec
facilities.



I1. Synthetic Schemes.
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Scheme S1: Synthesis of furan-protected maleimide linkers S3 and S5.
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Scheme S2: Synthesis of propyl-linked branched monomer 1.
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Scheme S3: Synthesis of tetra(ethylene glycol)-linked branched monomer 2.
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Scheme S4: Synthesis of maleimide-functionalized core #ris—M.
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ITI. Experimental Procedures.

Compound S1: Tetraethylene glycol (100.9 g, 520.0 mmol) was added to a round-bottom flask,
dissolved in 100 mL of tetrahydrofuran, and cooled to 0 °C. Separately, sodium hydroxide (3.32
g, 83.0 mmol) was dissolved in 30 mL of water. The sodium hydroxide/water solution was added
to the tetracthylene glycol solution at 0 °C, and the resulting mixture was stirred for 30 minutes
at 0 °C. A solution of p-toluenesulfonyl chloride (9.90 g, 52.0 mmol) in tetrahydrofuran (30 mL)
was added dropwise to the solution of tetracthylene glycol solution at 0 °C over the course of 1
hour. The resulting mixture was warmed slowly to room temperature and stirred overnight at
room temperature. The mixture was concentrated under reduced pressure, diluted with
dichloromethane, and extracted three times with dichloromethane. The combined organic layers
were washed three times with water, dried over magnesium sulfate, filtered, and concentrated
under reduced pressure to afford 18.0 g (99%) of compound S1 as a viscous oil. Characterization
matched literature values.'

Compound S2: Maleimide (20.0 g, 0.21 mol) was added to a round-bottom heavy wall pressure
vessel, and suspended in diethyl ether (100 mL, 2.1 M). Furan (28.1 g, 0.41 mol) was added and
the pressure vessel was immediately sealed with the threaded Teflon cap. The reaction was
heated at 100 °C overnight, and then allowed to cool down to room temperature. After cooling
down to room temperature the reaction mixture was filtered through a fritted glass funnel and
washed with excess diethyl ether. The solid was collected and dried under high vacuum to afford
33.7 g (99%) of compound S2 as a white solid. The product was used without further
purification. Characterization matched literature values.”

Compound S3: A three-neck round-bottom flask was charged with 1,3-dibromopropane (61.1 g,
0.30 mol), potassium carbonate (41.0 g, 0.29 mol), potassium iodide (0.51 g, 31.0 mmol), and
acetone (305 mL) under an atmosphere of dry Nx(g). Compound S2 (10.0 g, 0.061 mol) was
added and the solution was stirred at 50 °C for 8 hours. The solution was filtered through a
fritted glass funnel and the filtrate was concentrated under reduced pressure. The resulting
residue was purified on a short pad of silica using a mixture of EtOAc:Hex (1:1) to yield 15.4 g
(89%) of compound 2 as a white solid. Characterization matched literature values.’

Compound S4: Compound S2 (8.5 g, 51.0 mmol) and potassium carbonate (9.4 g, 68.0 mmol)
were added to a three-neck round-bottom flask, placed under an inert N, atmosphere, and
dissolved in acetone (34 mL, 1.0 M). In a separate round-bottom flask, compound S1 (11.9 g,
34.0 mmol) was dissolved in acetone (34 mL, 1.0 M) under an N, atmosphere. The solution
containing compound S1 was added to the three-neck round-bottom, and the resulting mixture
was heated at 50 °C for 60 hours. Solids were removed by filtration through a fritted glass
funnel, and the filtrate was concentrated under reduced pressure. The resulting residue was
purified by column chromatography DCM:MeOH (98:2) to afford 11.1 g (95%) compound S4 as
a viscous oil. TOF MS ESI (m/z) [M+H]" Calculated for C¢H,4NO-, 342.1541, found 342.1553.
'H and ">C NMR spectroscopic characterization matched literature values.’



Compound S5: Triethylamine (13.2 g, 130.0 mmol) was added to a solution of compound S4
(11.1 g, 33.0 mmol) and p-toluenesulfonyl chloride (7.7 g, 41.0 mmol) in dichloromethane (66
mL, 0.5 M), and the resulting solution was stirred overnight at room temperature. The solution
was diluted with water and extracted three times with dichloromethane. The combined organic
layers were dried over magnesium sulfate, filtered, and concentrated under reduced pressure. The
resulting residue was purified by column chromatography using a mixture of DCM:Hex (80:20)
to afford 10.7 g (66%) compound S5° as a viscous oil. 'H NMR (CDCls;, 500 MHz): & 7.82 (d,
2H, J =8.0 Hz), 7.37 (d, 2H, J = 8.5 Hz), 6.53 (s, 2H), 5.28 (s, 2H), 4.18 (t, 2H, J = 4.5 Hz), 3.70
(t, 4H, ] = 5.0 Hz), 3.64 (t, 2H, J = 5.0 Hz), 3.62-3.57 (m, 8H), 2.88 (s, 2H), 2.47 (s, 3H). °C
NMR (75 MHz, CDCl): 6 176.1, 144.8, 136.5, 132.9, 129.8, 128.0, 80.9, 80.8, 70.7, 70.6, 70.5,
69.3, 68.6, 67.1,47.5,38.2, 21.6 ppm.

Compound S6: A catalytic amount of concentrated sulfuric acid (95-98%, 1 mL) was added to a
solution of 3,5-dihydroxybenzoic acid (65.0 mmol, 10.0 g) in methanol (80 mL, 0.81 M). The
solution was refluxed for 5 hours, concentrated under reduced pressure and diluted with ethyl
acetate. The resulting solution was washed once each with saturated sodium bicarbonate, water,
and brine. The organic layer was dried over magnesium sulfate, filtered, and concentrated under
reduced pressure to yield 9.9 g (91%) of compound S6 as a white solid. Characterization
matched literature values.’

Compound S7: Compound S6 (9.9 g, 59.0 mmol) and potassium carbonate (37.0 g, 267.6
mmol) were added to a two-neck flask and placed under an inert N, atmosphere. Acetone (100
mL, 0.89 M) and benzyl bromide (45.8 g, 267.6 mmol) were added and the resulting solution
was stirred overnight at room temperature. The solution was diluted with ethyl acetate and water,
and extracted four time with ethyl acetate. The combined organic layer were washed once with
brine, dried over magnesium sulfate, filtered, and concentrated under reduced pressure. The
resulting residue was recrystallized three times from ether to afford 21.0 g (67%) of compound
S7" as a white solid. '"H NMR (CDCls, 500 MHz): § 7.46-7.35 (m, 10H), 7.32 (d, 2H, J = 2.0
Hz), 6.83 (t, 1H, J = 2.5 Hz), 5.10 (s, 4H), 3.93 (s, 3H). °C NMR (75 MHz, CDCls): § 166.8,
159.9, 136.6, 132.2, 128.7, 128.2, 127.6, 108.5, 107.3, 70.3, 52.3 ppm.

Compound S8: A mixture of compound S7 (21.0 g, 60.0 mmol), powdered potassium hydroxide
(8.5 g, 151.0 mmol), and ethanol (200 mL, 0.3 M) were refluxed for two hours. The resulting
mixture was diluted with ethyl acetate and acidified to pH 1 with 1N HCI. The organic layer was
washed twice with water, dried over magnesium sulfate, filtered, and concentrated under reduced
pressure to yield 18.7 g (93%) of compound S8 as a white solid. '"H NMR (DMSO-de, 500
MHz): & 7.46-7.33 (m, 10H), 7.15 (d, 2H, J = 2.5 Hz), 6.92 (t, 1H, J = 2.5 Hz), 5.15 (s, 4H). "°C
NMR (75 MHz, DMSO-de): 6 167.5, 159.9, 137.2, 133.7, 128.9, 128.3, 128.1, 108.6, 106.9, 70.0
ppm.

Compound S9: Compound S8 (18.0 g, 54.0 mmol), ethanolamine (4.0 g, 65.0 mmol), and
triethylamine (13.6 g, 135.0 mmol) were added to a three-neck flask and placed under an inert N,
atmosphere. Anhydrous dimethylformamide (54.0 mL, 0.5 M) and anhydrous dichloromethane



(54.0 mL, 0.5 M) were added and the solution was cooled down to 0 °C. N-(3-
dimethylaminopropyl)-N'-ethylcarbodiimide hydrochloride (12.4 g, 65.0 mmol) was added
portion-wise to the solution at 0 °C and the cooled solution was then slowly warmed to room
temperature and stirred further at room temperature for 24 hours. The resulting mixture was
filtered, diluted with water, and extracted five times with dichloromethane. The combined
organic layers were dried over magnesium sulfate, filtered, and concentrated under reduced
pressure. The resulting residue was purified over a short pad of silica eluting with a mixture of
DCM:MeOH (97:3) and the residue was purified further by recrystallization from
dichloromethane to yield 11.5 g (57%) of compound S9 as a white solid. Mp 148-150 °C. 'H
NMR (CDCls, 500 MHz): & 7.45-7.29 (m, 10H), 7.03 (d, 2H, J = 2.5 Hz), 6.76 (t, IH, ] = 2.5
Hz), 6.57 (s, 1H), 5.08 (s, 4H), 3.85 (q, 2H, ] = 5.0 Hz), 3.64 (q, 2H, J = 5.0 Hz), 2.48 (t, 1H, 5.0
Hz). "C NMR (125 MHz, CDCl3): § 168.3, 160.0, 136.4, 128.6, 128.2, 127.6, 106.2, 105.3, 70.3,
62.0, 42.9 ppm. TOF MS ESI (m/z) [M+H]" Calculated for C,3H»NO,, 378.1697, found
378.1705.

Compound S10: 10 wt % Palladium on carbon (1.15 g) was added to a solution of compound S9
(11.5 g, 30.0 mmol) in ethanol (60 mL) and ethyl acetate (40 mL) under a hydrogen atmosphere
(1.0 atm). The suspension was stirred at room temperature for 16 hours and then filtered through
celite while washing with excess ethyl acetate. The filtrate was concentrated under reduced
pressure and recrystallized from warm methanol to afford 5.3 g (88%) of compound S10° as a
brown solid. '"H NMR (CD;OD, 500 MHz): § 6.73 (d, 2H, J = 1.5 Hz), 6.42 (t, 1H, ] = 2.0 Hz),
3.70 (t, 2H, J = 6.0 Hz), 3.48 (t, 2H, J = 6.0 Hz). °C NMR (125 MHz, CD;0D): § 169.5, 158.4,
136.4, 105.4, 105.3, 60.3, 42.1 ppm. TOF MS ESI (m/z) [M+H] Calculated for CoH;oNOs,
196.0604, found 196.0610.

Compound S11: A three-neck round-bottom flask was charged with compound S3 (7.02 g,
0.025 mol), potassium carbonate (3.4 g, 0.025 mol), potassium iodide (91 mg, 0.55 mmol), and
acetone (22 mL) under an inert N, atmosphere. After stirring for 10 minutes at room
temperature, compound S10 (2.2 g, 0.011 mol) was added and the resulting mixture was heated
overnight at 50 °C. The mixture was filtered through a fritted funnel and the filtrate was
concentrated under reduced pressure. The resulting residue was purified by column
chromatography using a mixture of EtOAc:MeOH (96:4) to yield 4.2 g (62%) of S11 as a white
solid. "H NMR (CDCls, 300 MHz): & 6.88 (d, 2H, J = 2.4 Hz), 6.72 (s, 1H), 6.54 (t, 1H, J = 2.4
Hz), 6.51 (s, 4H), 5.25 (s, 4H), 3.96 (t, 4H, J = 6.8 Hz), 3.81 (q, 2H, J = 5.4 Hz), 3.69 (t, 4H, J =
6.8 Hz), 3.58 (q, 2H, J = 5.4 Hz), 2.85 (s, 4H), 2.75 (t, 1H, J = 5.7 Hz), 2.05 (p, 4H, J = 6.6 Hz).
C NMR (75 MHz, CDCls): § 176.2, 168.3, 159.9, 136.5, 136.2, 105.9, 105.4, 80.9, 65.6, 62.6,
47.4, 43.0, 36.1, 27.1 ppm. TOF MS ESI (m/z) [M+H]" Calculated for C3;H34N30o, 608.2244,
found 608.2250.

Compound S12: A three-neck round-bottom flask was charged with compound S11 (3.2 g,
0.0053 mol) and dry dichloromethane (27 mL) under an inert N, atmosphere. The three-neck
round-bottom flask was charged with carbon tetrabromide (2.1 g, 0.0063 mol) and
triphenylphosphine (1.7 g, 0.0063 mol) and stirred at room temperature overnight. The solution



was concentrated under reduced pressure and purified by column chromatography using a
mixture of EtOAc:Hex (3:1) to yield 3.0g (86%) of $12 as a white solid. '"H NMR (CDCls, 300
MHz): & 6.87 (d, 2H, J = 1.8 Hz), 6.63 (s, 1H), 6.54 (s, 1H), 6.51 (s, 4H), 5.25 (s, 4H), 3.96 (t,
4H, J = 6.0 Hz), 3.81 (q, 2H, J = 6.0 Hz), 3.69 (t, 4H, J = 6.0 Hz), 3.57 (t, 2H, J = 6.0 Hz), 2.85
(s, 4H), 2.06 (p, 4H, J = 6.6 Hz). °C NMR (75 MHz, CDCl3): & 176.1, 167.2, 159.9, 136.5,
136.1, 105.8, 105.0, 80.9, 65.5, 47.4, 41.6, 36.1, 32.2, 27.1 ppm. TOF MS ESI (m/z) [M+H]"
Calculated for C5;H33N309, 670.1400, found 670.1410.

Compound S13: A three-neck round-bottom flask was charged with compound S12 (2.0 g,
0.003 mol), potassium thioacetate (0.68 g, 0.006 mol), potassium iodide (25 mg, 0.15 mmol),
and acetonitrile (15 mL) under an inert N, atmosphere. The solution was stirred at room
temperature for 5 hours before it was filtered through a fritted glass funnel. The filtrate was
concentrated under reduced pressure and purified by column chromatography using a mixture
EtOAc:Hex (2:1) to yield 1.4 g (71%) of S13 as a white solid. '"H NMR (CDCls, 300 MHz): &
6.84 (d, 2H, J = 1.8 Hz), 6.61 (s, 1H), 6.53 (s, 1H), 6.51 (s, 4H), 5.26 (s, 4H), 3.96 (t, 4H, ] =5.9
Hz), 3.69 (t, 4H, J = 6.8 Hz), 3.59 (q, 2H, J = 6.5 Hz), 3.11 (t, 2H, J = 6.5 Hz), 2.85 (s, 4H), 2.37
(s, 3H), 2.06 (p, 4H, J = 6.2 Hz). °C NMR (75 MHz, CDCl3): & 196.4, 176.1, 167.2, 159.8,
136.5, 136.2, 105.7, 105.1, 80.9, 65.5, 47.4, 40.0, 36.1, 30.7, 28.7, 27.2 ppm. TOF MS ESI (m/z)
[M+H]" Calculated for C33H3sN3040S, 666.2121, found 666.2124.

Compound 1: A three-neck round-bottom flask was charged with compound S9 (1.0 g, 0.0015
mol) and tetrahydrofuran under an inert N, atmosphere. Hydrazine monohydrate (0.14 g, 0.0045
mol) was added and the reaction was stirred at room temperature for 4 hours and quenched with
acetic acid (0.27 g, 0.0045 mol). The solution was concentrated under reduced pressure, and
extracted three times from water using dichloromethane. The organic layers were collected and
concentrated under reduced pressure, and the residue was purified by column chromatography
using a mixture of DCM/MeOH (99:1) to yield 0.7 g (78%) of 1 as a white solid. "H NMR
(CDCl3, 300 MHz): & 6.87 (d, 2H, J = 2.4 Hz), 6.63 (s, 1H), 6.54 (s, 1H), 6.51 (s, 4H), 5.25 (s,
4H), 3.96 (t, 4H, J = 6.2 Hz), 3.69 (t, 4H, J = 7.1 Hz), 3.59 (q, 2H, J = 6.3 Hz), 2.84 (s, 4H), 2.76
(q, 2H, J = 6.3 Hz), 2.06 (p, 4H, J = 6.3 Hz), 1.41 (t, 1H, J = 8.4 Hz). °C NMR (75 MHz,
CDCl): 6 176.2, 167.3, 159.8, 136.5, 105.8, 104.8, 80.9, 65.5, 47.4, 43.0, 36.0, 27.1, 24.4. ppm.
TOF MS ESI (m/z) [M+H]" Calculated for C3;H34N300S, 624.2012, found 624.2016.

Compound S14: A three-neck round-bottom flask was charged with compound S5 (9.9 g, 0.02
mol), potassium carbonate (2.8 g, 0.02 mol), and acetone (45 mL) under an inert N, atmosphere.
After stirring for 10 minutes at room temperature, compound S10 (1.8 g, 0.009 mol) was added
and heated overnight at 50 °C. The mixture was filtered through a fritted glass funnel and the
filtrate was concentrated under reduced pressure. The resulting residue was purified by column
chromatography using a mixture of EtOAc:MeOH (96:4) to yield 1.2 g (16%) of S14 as a white
solid. "H NMR (CDCls, 500 MHz): § 7.02 (t, 1H, J = 5.5 Hz), 6.99 (d, 2H, J = 2.5 Hz), 6.63 (t,
1H, J = 2.5 Hz), 6.50 (s, 4H), 5.25 (s, 4H), 4.15 (t, 4H, ] = 4.5 Hz), 3.85 (t, 4H, ] = 4.5 Hz), 3.82
(t, 2H, J = 5.0 Hz), 3.72-3.60 (m, 26H), 3.09 (t, 1H, J = 5.5 Hz), 2.86 (s, 4H). °C NMR (125
MHz, CDCls): 6 176.2, 168.0, 159.8, 136.5, 106.0, 104.6, 80.9, 80.8, 70.6, 70.5, 70.4, 70.0, 69.5,



67.6, 67.0, 61.8, 47.4, 43.0, 38.1 ppm. TOF MS ESI (m/z) [M+H]" Calculated for C4;Hs4N3Os,
844.3499, found 844.3504.

Compound S15: A three-neck round-bottom flask was charged with compound S14 (1.2 g,
0.0014 mol) and dry dichloromethane (14 mL) under an inert N, atmosphere. The three-neck
round-bottom flask was charged with carbon tetrabromide (0.57 g, 0.0017 mol) and
triphenylphosphine (0.45 g, 0.0017 mol) and stirred at room temperature overnight. The solution
was concentrated under reduced pressure and purified by column chromatography using a
mixture of EtOAc:Hex (3:1) to yield 0.9g (70%, crude yield) of S15 as a white solid. 'H NMR
(CDCls, 500 MHz): 6 7.12 (d, 2H, J = 2.0 Hz), 6.64 (s, 1H), 6.51 (s, 4H), 5.27 (s, 4H), 4.44 (t,
2H, J =9.5 Hz), 4.15 (t, 4H, J = 5.0 Hz), 4.07 (t, 2H, J = 9.5 Hz), 3.86 (t, 4H, J = 5.0 Hz), 3.73-
3.63 (m, 26H), 2.87 (s, 4H). >C NMR (125 MHz, CDCls): § 176.0, 164.2, 159.6, 136.5, 106.5,
105.3, 80.8, 80.7, 70.6, 70.5, 70.4, 70.0, 69.4, 67.6, 67.0, 54.7, 47.3, 38.1 ppm. TOF MS ESI
(m/z) [M+H]" Calculated for C4;Hs,N30;5, 826.3392, found 826.3398.

Compound S16: A three-neck round-bottom flask was charged with compound S15 (3.0 g,
0.0033 mol), potassium thioacetate (0.76 g, 0.0066 mol), potassium iodide (55 mg, 0.33 mmol),
and acetonitrile (16.5 mL) under an inert N, atmosphere. The solution was stirred at room
temperature for 5 hours before it was filtered through a fritted glass funnel. The filtrate was
concentrated under reduced pressure and purified by column chromatography using a mixture
EtOAc:Hex (2:1) to yield 0.8 g (27%) of S16 as a white solid. '"H NMR (CDCls, 500 MHz): &
6.98 (d, 2H, J =2.0 Hz), 6.80 (s, 1H), 6.65 (t, 1H, J = 2.0 Hz), 6.50 (s, 4H), 5.26 (s, 4H), 4.16 (t,
4H, J = 5.0 Hz), 3.86 (t, 4H, J = 5.0 Hz), 3.73-3.61 (m, 28H), 2.87 (s, 4H), 1.45 (t, 1H, J = 8.5
Hz). °C NMR (125 MHz, CDCl;): & 176.2, 167.2, 160.0, 136.5, 136.4, 106.0, 104.7, 80.6, 70.7,
70.6, 70.5, 70.1, 69.6, 67.7, 67.1, 47.4, 43.0, 38.2, 25.4 ppm. TOF MS ESI (m/z) [M+H]"
Calculated for C43Hs6N3016S, 902.3373, found 902.3381.

Compound 2: A three-neck round-bottom flask was charged with compound S16 (0.8 g, 0.88
mmol) and tetrahydrofuran under an inert N, atmosphere. Hydrazine monohydrate (138.8 mg,
1.77 mmol) was added, and the reaction was stirred at room temperature for 4 hours and
quenched with acetic acid (106.3 mg, 1.77 mmol). The solution was concentrated under reduced
pressure, and extracted three times from water using dichloromethane. The organic layers were
collected and concentrated under reduced pressure, and the residue was purified by column
chromatography eluting with a mixture of DCM/MeOH (99:1) to yield 0.6 g (65%) of 2 as a
white solid. '"H NMR (CDCls, 500 MHz): & 6.95 (d, 2H, J = 2.5 Hz), 6.79 (t, 1H, J = 5.5 Hz),
6.64 (t, IH, J = 2.5 Hz), 6.50 (s, 4H), 5.26 (s, 4H), 4.16 (t, 2H, J = 5.0 Hz), 3.86 (t, 4H, J = 4.5
Hz), 3.73-3.62 (m, 28H), 3.15 (t, 2H, J = 6.0 Hz), 2.87 (s, 4H), 2.38 (s, 3H). °C NMR (125
MHz, CDCls): 6 196.6, 176.2, 167.2, 160.0, 136.7, 136.3, 105.8, 105.0, 80.9, 80.8, 70.6, 70.1,
69.6, 67.7, 67.1, 47.5, 40.1, 38.2, 30.7, 28.8 ppm. TOF MS ESI (m/z) [M+H]" Calculated for
C41H54N30158, 8603256, found 860.3276.

Compound S17: N-bromosuccinimide (NBS) was dissolved in near-boiling (~90 °C) water,
gravity filtered into a round-bottom flask that was preemptively cooled down to 0 °C, and



allowed to recrystallize at 0 °C for 2 hours. The crystals were filtered through a Buchner funnel
and washed with ca 100 mL of ice water before drying under high vacuum. The freshly
recrystallized NBS (6.7 g, 0.038 mol), mesitylene (1.3 g, 0.011 mol), and benzoyl peroxide (0.78
g, 0.003 mol) were dissolved in chloroform (16 mL, 0.7 M) and refluxed at 70 °C for 6 hours.
The crude reaction mixture was filtered, washed with water, and extracted 3 times with DCM.
The combined organic layers were washed once with brine, dried over MgSQO,, filtered, and
concentrated under reduced pressure. The residue was purified by column chromatography using
mixture of Hexanes:EtOAc (98:2) to afford 2.8 g (72%) of S17 as a light yellow solid.
Characterization matched literature values.'

Compound S18: S2 (4.3 g, 0.026 mol) and potassium carbonate (4.3 g, 0.031 mol) were added
to a 3-arm flask and placed under an inert N, atmosphere and dissolved in anhydrous acetonitrile
(9 mL, 0.87 M). Compound S17 (2.8 g, 0.0078 mol) was dissolved in anhydrous acetonitrile (9
mL, 0.87 M) under N,, and added to the 3-arm flask. The reaction mixture was heated at 50 °C
for 48 hours, and the completion of the reaction was monitored by TLC. The reaction mixture
was filtered and concentrated under reduced pressure. The residue was purified by column
chromatography eluting with a mixture of EtOAc:MeOH (98:2) to afford 0.9 g (19%) of S18'" as
a white solid. '"H NMR (CDCls, 500 MHz): § 7.13 (s, 3H), 6.53 (s, 6H), 5.32 (s, 6H), 4.60 (s,
6H), 2.87 (s, 6H). °C NMR (125 MHz, CDCly): § 175.8, 136.6, 136.3, 126.5, 80.9, 47.5, 42.0
ppm. TOF MS ESI (m/z) [M+H]" Calculated for C33HsN309, 610.1825, found 610.1826.

Compound tris—M: S18 (0.9 g, 0.0015 mol) was added to a round-bottom flask and suspended
in anisole (5 mL). The reaction mixture was heated at 140 °C for 1 hour, and then allowed to
cool down to room temperature. The crude reaction was added directly to a silica gel column.
Excess anisole was removed by eluting with hexanes. The remaining residue was purified in an
elution mixture to DCM:MeOH (99:1) to afford 0.5 g (83%) of #ris—M as a white solid. "H NMR
(CDCls, 500 MHz): § 7.19 (s, 3H), 6.73 (s, 6H), 4.63 (s, 6H). °C NMR (125 MHz, CDCLy): &
170.3, 137.2, 134.2, 127.4, 41.0 ppm. TOF MS ESI (m/z) [M+H]" Calculated for C»;H;sN3O,
406.1029, found 406.1039.

General Procedure for Dendron Synthesis: Growth step: N-methylmaleimide (1.0 equiv) and
either 1 or 2 (1.05 equivs) were added to a 3 dram vial and dissolved in 1.0 M deuterated
chloroform. A catalytic amount of Et;N was added and the reaction mixture was stirred under
ambient atmosphere for 2-16 hours as monitored by TLC. The crude reaction mixture was added
directly to a short pad of silica and eluted using a mixture of CH,Cl,/MeOH. Activation step:
The dendron sample (1 equiv) was added to a 10 mL round-bottom flask and suspended in 3 mL
of anisole or toluene. The reaction mixture was heated at 140 °C for 1-8 hours. After cooling
down to room temperature the crude reaction mixture was added directly to a short pad of silica.
Ansiole or toluene was removed by eluting with hexanes and the activated dendron was obtained
by eluting with a mixture of CH,Cl,/MeOH. The above growth and activation steps were
repeated sequentially, doubling the molar equivalents of 1 or 2 at each growth step, up to the
synthesis of a G4 dendron.
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General Procedure for Dendrimer Synthesis: Dendrimer synthesis followed the same steps as
dendron synthesis with the key difference being that tris-maleimide #ris—M is used as a core
molecule in place of N-methylmaleimide. Growth step: Compound S19 (1.0 equiv) and either 1
or 2 (3.15 equivs) was added to a 3 dram vial and dissolved in 1.0 M deuterated chloroform. A
catalytic amount of EtszN was added and the reaction mixture was stirred under ambient
atmosphere for 2-16 hours as monitored by TLC. The crude reaction mixture was added directly
to a short pad of silica and purified with a mixture of CH,Cl,/MeOH. Activation step: The
dendrimer sample (1 equiv) was added to 10 mL round-bottom flask and suspended in 3 mL of
anisole. The reaction mixture was heated at 140 °C for 1-8 hours. After cooling down to room
temperature the crude reaction mixture was added directly to a short pad of silica. Ansiole was
removed by eluting with hexanes and the activated dendrimer was obtained by eluting with a
mixture of CH,Cl,/MeOH. The above growth and activation steps were repeated sequentially
using a 1.05:1 molar equivalent of 1 or 2 to maleimide at each growth step, up to the synthesis of
a G3f dendrimer.

G1y Dendron: N-methylmaleimide (28.9 mg, 0.26 mmol) and 1 (170.0 mg, 0.27 mmol) were
added to a 3 dram vial and dissolved in CDCls (0.5 mL). EtsN (12.5 mg, 0.124 mmol) was
added, the vial was capped, and the reaction was allowed to stir at room temperature for 2 hours.
The solution was concentrated under reduced pressure and purified by column chromatography
using a mixture of CH,Cl,:MeOH (99:1) to afford 160.0 mg (80%) of G1¢ dendron as a white
solid. ESI-TOF MS (m/z) [M+H]" calculated for C3sH30N4O1;S, 735.2331, found, 735.2359.

G1y Dendron: Gl dendron (140.0 mg, 0.19 mmol) was added to a 100 mL round-bottom flask
and suspended in toluene (30 mL). The reaction mixture was heated at 100 °C for 8 hours, and it
should be noted that G1¢ dendron is only soluble in toluene at higher temperatures. The reaction
mixture was concentrated under reduced pressure and purified by column chromatography using
a mixture of CH,Cl,:MeOH (99:1) to afford 110.0 mg (96%) of G1y dendron as a white solid.
ESI-TOF MS (m/z) [M+H]" calculated for C2sH3;N4OoS, 599.1812, found, 599.1813.

G2y Dendron: G1y dendron (84.0 mg, 0.140 mmol) and 1 (184.0 mg, 0.295 mmol) were added
to a 3 dram vial and dissolved in CDCl; (0.5 mL). Et;N (29.8 mg, 0.295 mmol) was added, the
vial was capped, and the reaction was allowed to stir overnight at room temperature. The
solution was concentrated under reduced pressure and purified by column chromatography using
a mixture of CH,Cl;:MeOH (97:3) to afford 189.0 mg (73%) of G2 dendron as a white solid.
ESI-TOF MS (m/z) [M+H]+ calculated for C90H97N10027S3, 18455681, found, 1845.5676.

G2y Dendron: G2¢ dendron (170.0 mg, 0.092 mmol) was added to a 100 mL round-bottom
flask and suspended in toluene (30 mL). The reaction mixture was heated at 100 °C for 8 hours,
and it should be noted that G2¢ dendron is only soluble in toluene at higher temperatures. The
reaction mixture was concentrated under reduced pressure and purified by column
chromatography using a mixture of CH,Cl,:MeOH (97:3) to afford 50.0 mg (34%) of G2m
dendron as a white solid. ESI-TOF MS (m/z) [M+H]" calculated for C74HgN;0023S3, 1573.4638,
found, 1573.4619.
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G3y Dendron: G2y dendron (40.0 mg, 0.023 mmol) and 1 (61.3 mg, 0.098 mmol) were added
to a 3 dram vial and dissolved in CDCl; (0.5 mL). Et;N (1.2 mg, 0.012 mmol) was added, the
vial was capped, and the reaction was allowed to stir overnight at room temperature. The
solution was concentrated under reduced pressure and purified by column chromatography using
a mixture of CH,Cl,:MeOH (95:5) to afford 40.0 mg (39%) of G3r dendron as a white solid. The
parent ion of the G3r dendron could not be observed under MALDI ionization conditions,
however the parent ion of the fully deprotected G3m dendron was found. As discussed in the
text, it is believed that all eight peripheral furan protecting groups are removed by a thermal
retro-Diels-Alder reaction during ionization under vacuum. MALDI-TOF MS (m/z) [M+Na]"
calculated for the deprotected G3m dendron Ci66H130N22NaOs;S7 (observed during measurement
of the G3r dendron), 3544.01, found, 3543.9.

G3m Dendron: G3y dendron (80.0 mg, 0.019 mmol) was added to a 50 mL round-bottom flask
and suspended in toluene (20 mL). The reaction mixture was heated at 100 °C for 8 hours, and it
should be noted that G3 dendron is only soluble in toluene at higher temperatures. The reaction
mixture was concentrated under reduced pressure and purified by column chromatography using
a mixture of CH,Cl,:MeOH (97:3) to afford 33.0 mg (48%) of G3m dendron as a white solid.
MALDI-TOF MS (WZ/Z) [M+Na]+ calculated for C166H180N22Na05187, 354401, found, 3546.0.

G4y Dendron (compound designated as 3 in the main text): G3y dendron (25.0 mg, 0.007
mmol) and 1 (37.2 mg, 0.060 mmol) were added to a 3 dram vial and dissolved in CDCl; (0.5
mL). Et;N (0.9 mg, 0.009 mmol) was added, the vial was capped, and the reaction was allowed
to stir overnight at room temperature. The solution was concentrated under reduced pressure and
purified by column chromatography using a mixture of CH,Cl,:MeOH (95:5) to afford 33.8 mg
(56%) of G4y dendron as a white solid. As with the G3¢ dendron, the parent ion of the G4p
dendron could not be observed under MALDI ionization conditions. The parent ion of the fully
deprotected G4y dendron, however, was found during MALDI analysis of the intended G4p
dendron. MALDI-TOF MS (m/z) [M+Na]" calculated for the deprotected G4y dendron
Css0H330N46NaO;97S1s (observed during measurement of the G4r dendron), 7441.14, found,
7443.5.

G1y Dendrimer: Tris—M (50.0 mg, 0.124 mmol) and 2 (243.0 mg, 0.389 mmol) were added to a
3 dram vial and dissolved in CDCl; (0.5 mL). Et;N (12.5 mg, 0.124 mmol) was added, the vial
was capped, and the reaction was allowed to stir at room temperature overnight. The solution
was concentrated under reduced pressure and purified by column chromatography using a
mixture of CH,Cl,:MeOH (97:3) to afford 238.0 mg (85%) of G1f as a white solid. Analysis by
MALDI-TOF MS resulted in thermal deprotection of the three peripheral furan groups of
dendrimer Gly, revealing the parent ion corresponding to its deprotected analogue Glw.
MALDI-TOF MS (m/z) [M+Na]+ calculated for CooHooN12NaO,7S3, 1889.51, found, 1889.7.

G1y Dendrimer: Glg (93.0 mg, 0.041 mmol) was added to a 10 mL round-bottom flask and
suspended in anisole (3 mL). The reaction mixture was heated at 145 °C for 1 hour, and it should

be noted that G1r is only soluble in anisole at higher temperatures. The reaction mixture was
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cooled to room temperature and purified by column chromatography using a mixture of
CH,Cl,:MeOH (97:3) to afford 69.0 mg (91%) of G1y as a white solid. MALDI-TOF MS (m/z)
[M+Na]" calculated for CooHooN2NaO,;Ss, 1889.51, found, 1890.9.

G2y Dendrimer: Gly (100.0 mg, 0.054 mmol) and 1 (210.0 mg, 0.337 mmol) were added to a 3
dram vial and dissolved in CDCI; (0.5 mL). Et;N (5.4 mg, 0.054 mmol) was added, the vial was
capped, and the reaction was allowed to stir at room temperature overnight. The solution was

concentrated under reduced pressure and purified by column chromatography using a mixture of
CH,Cl,:MeOH (95:5) to afford 180.0 mg (60%) of G2y as a white solid.

G2y Dendrimer: G2f (150.0 mg, 0.027 mmol) was added to a 10 mL round-bottom flask and
suspended in anisole (3 mL). The reaction mixture was heated at 145 °C for 1 hour, and it should
be noted that G2 is only soluble in anisole at higher temperatures. The reaction mixture was

cooled to room temperature and purified by column chromatography using a mixture of
CH,Cl,:MeOH (95:5) to afford 58.0 mg (45%) of G2 as a white solid.

G3y Dendrimer (compound designated as 4 in the main text): G2y (44.0 mg, 0.009 mmol) and
1 (72.1 mg, 0.116 mmol) were added to a 3 dram vial and dissolved in CDCI; (0.5 mL). Et;N
(0.93 mg, 0.009 mmol) was added, the vial was capped, and the reaction was allowed to stir at
room temperature overnight. The solution was concentrated under reduced pressure and purified
by column chromatography using a mixture of CH,Cl,:MeOH (93:7) to afford 86.0 mg (76%) of
G3y as a white solid. MALDI-TOF MS positively identified the parent [M+Na]" ion of the G3y
ion arising from thermal deprotection of peripheral furan groups under ionization conditions.
[M+Na]+ (m/z) calculated for Cso4Hs40NesNaO153S21, 10658.05, found, 10662.4.

G3y Dendrimer (compound designated as 5 in the main text): G2y (37.0 mg, 0.008 mmol) and
2 (83.6 mg, 0.097 mmol) were added to a 3 dram vial and dissolved in CDCl; (0.5 mL). Et;N
(0.78 mg, 0.008 mmol) was added, the vial was capped, and the reaction was allowed to stir at
room temperature overnight. The solution was concentrated under reduced pressure and purified
by column chromatography using a mixture of CH,Cl,:MeOH (93:7) to afford 72.0 mg (62%) of
G3y as a white solid.

13



IV. NMR and Mass Spectra.
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Figure S1. 'H NMR spectrum (500 MHz) of compound S9.
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Figure S2. °C NMR spectrum (125MHz) of compound S9.
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Synapt_15961 24 (0.482) Cm (24:25-8:9) 1: TOF MS ES+
100~ 378.1697 5.03e5

%

113.9638
379.1723
4
141.9584
97.9685
282.2786 317.1164
342.0419 380.1759
| H 159.9691 496 0046 2562604 || 242932 [ 375.1901 ( ioncdaon O sssionis
R J.l.LI:IIn ,:l]].. |y l] bty nll‘l TR VPR R VPR SORETIO L 8 .l'v‘.,‘l. b . ) miz
50 75 100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 550 575
Monoisotopic Mass, Even Electron lons
74 formula(e) evaluated with 1 results within limits (up to 10 closest results for each mass)
Elements Used:
C:0-50 H:0-80 N:0-1 0:0-5
Minimum: -10.0
Maximum: 5.0 5.0 100.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
378.1697 378.1705 -0.8 -2.1 12.5 1671.6 n/a n/a C23 H24 N 04

Figure S3. TOF ESI MS of compound S9.
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Figure S4. 'H NMR spectrum (500 MHz) of compound S10.
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Figure S5. °C NMR spectrum (125 MHz) of compound S10.
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Synapt_15962n 10 (0.226) Cm (9:13-28:33) 1: TOF MS ES-
196.0604 1.41e5
100
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93 formula(e) evaluated with 1 results within limits (up to 10 closest results for each mass)

Elements Used:
C:0-50 H:0-80 N:0-3 0:0-5

Minimum:

Maximum: 5.0
Mass Calc. Mass mDa
196.0604 196.0610 -0.6

Figure S6. TOF ESI MS of compound S10.

-10.0

100.0

DBE 1-FIT Norm Conf (%) Formula
5.5 1489.2 n/a n/a C9 H10 N 04
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Figure S7. 'H NMR spectrum (300 MHz) of compound S11.
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Figure S8. °C NMR spectrum (75 MHz) of compound S11.
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Qtof_56383 34 (2.544) AM (Cen,3, 80.00, Ar,15000.0,558.36,0.70,LS 3); Sm (SG, 2x3.00); Cm (34:39-5:10x3.000) 1: TOF MS ES+
100- 608.2 2.96e4
O\O_‘
609.2
/
540.2 610.2
637.3
267.5 2k L 502
-2298.6 472.2 X 716.1
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Monoisotopic Mass, Even Electron lons
148 formula(e) evaluated with 4 results within limits (all results (up to 1000) for each mass)
Elements Used:
C:0-120 H:0-180 N:0-5 O:8-11
Minimum: -1.5
Maximum: 5.0 20.0 600.0
Mass Calc. Mass mDa PPM DBE i-FIT Formula
608.2250 608.2244 0.6 1.0 16.5 2.4 C31 H34 N3 010

608.2284 -3.4 -5.6 20.5 11.1 C36 H34 N 08

608.2357 -10.7 -17.6 16.5 7.7 C30 H34 N5 09

608.2132 11.8 19.4 16.5 6.9 C32 H34 N Ol1

Figure S9. TOF ESI MS of compound S11.
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Figure S11. °C NMR spectrum (75 MHz) of compound S12.

20




Qtof_56384 33 (2.469) AM (Cen,3, 80.00, Ar,15000.0,558.36,0.70,LS 3); Sm (SG, 2x3.00); Cm (33:36-6:11x3.000) 1: TOF MS ES+

oy 670.1 3.25e4
590.2
=
673.1
608.2
300.2 674.1
522.2 %
637.3
279.1 540.2 2.1
2995 230.5 454.2 f OB saan 7801

-ty T ahh Afrer e SARRRRERL Ra A RERRE) g RARR' m/z
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Monoisotopic Mass, Even Electron lons

146 formula(e) evaluated with 4 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-120 H:0-180 N:0-5 0:8-11 Br:1-1

Minimum: -1.5

Maximum: 5.0 20.0 600.0

Mass Calc. Mass mDa PPM DBE i-FIT Formula

670.1410 670.1400 1.0 1.5 16.5 0.8 C31 H33 N3 09 Br
670.1360 5.0 7.5 12.5 4.5 C26 H33 N5 011 Br
670.1512 -10.2 -15.2 16.5 4.3 C30 H33 N5 08 Br
670.1288 12.2 18.2 16.5 5.6 C32 H33 N 010 Br

Figure S12. TOF ESI MS of compound S12.
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Figure S13. 'H NMR spectrum (300 MHz) of compound S13.
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Figure S14. °C NMR spectrum (75 MHz) of compound S$13.

22



Qtof_56379 32 (2.395) AM (Cen,3, 80.00, Ar,15000.0,558.36,0.70,LS 3); Sm (SG, 2x3.00); Cm (30:33-6:11x3.000) 1: TOF MS ES+
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Monoisotopic Mass, Even Electron lons

225 formula(e) evaluated with 5 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-120 H:0-180 N:0-5 0:9-11 Na:0-1 S:1-1

Minimum: -1.5

Maximum: 5.0 20.0 600.0

Mass Calc. Mass mDa PPM DBE i-FIT Formula

666.2124 666.2121 0.3 0.5 17.5 0.1 C33 H36 N3 010 s
666.2097 2.7 4.1 14.5 1.1 C31 H37 N3 010 Na
666.2210 -8.6 -12.9 14.5 2.0 C30 H37 N5 09 Na
666.2234 -11.0 -16.5 17.5 1.2 C32 H36 N5 09 S
©66.2009 11.5 17.3 17.5 1.3 C34 H36 N 011 S

Figure S15. TOF ESI MS of compound S13.
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Figure S16. 'H NMR spectrum (300 MHz) of compound 1.
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Figure S17. °C NMR spectrum (75 MHz) of compound 1.
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Figure S18. TOF ESI MS of compound 1.
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Figure S19. 'H NMR spectrum (500 MHz) of compound S14.
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Figure S20. °C NMR spectrum (125 MHz) of compound S14.
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Synapt_15960 26 (0.536) Cm (25:28-8:12) 1: TOF MS ES+

100+ 844.3499 7.41e5
[
ty 845.3532
L/
381.6125
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282.2782 4352260 | | 776.3239 ?66'3304
256.2633 36.2298 637.3064 (778262 16673348
104.0064 M l L . '“ | l r || 9342501
0 et prpertel et .‘-"vllL el T |“ Tt T T T s T xx ’ R Tl L T
100 200 300 400 500 | 600 700 800 | 900 1000 1100 1200
Monoisotopic Mass, Even Electron lons
82 formula(e) evaluated with 1 results within limits (up to 10 closest results for each mass)
Elements Used:
C:0-50 H:0-80 N:0-3 0:8-10 S:141
Minimum: -10.0
Maximum: 5.0 5.0 100.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
624.2012 624.2016 -0.4 -0.6 16.5 948.0 n/a n/a C31 H34 N3 09 s

Figure S21. TOF ESI MS of compound S14.
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Figure S22. 'H NMR spectrum (500 MHz) of compound S15.
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Figure S23. °C NMR spectrum (125 MHz) of compound S15.
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Synapt_15963 26 (0.536) Cm (25:27-4:8) 1: TOF MS ES+

e 826.3302 6715
<
59°T869 827.3423
‘
\
|
|
|
%mzmm
1828.3442
768.3121 | 848.3204
2822781 3646207  §37.3080 l 849.3248
| s " i Lol ™ miz

07""' T T i . T 1 1 i iy T T T 1 wany ¥ el bk 1 T e ] o 1 bl Al
100 | 200 300 400 500 600 700 = 800 900 1000 1100 1200 1300 ' 1400 ' 1500 1600 1700 W 1800 - 1900

Monoisotopic Mass, Even Electron lons

62 formula(e) evaluated with 1 results within limits (up to 10 closest results for each mass)

Elements Used:
C:0-50 H:0-80 N:2-4 O0:15-17

Minimum: -10.0

Maximum: 5.0 5.0 100.0

Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
844.3499 844 .3504 -0.5 -0.6 16.5 1224.7 n/a n/a C41 H54 N3 016

Figure S24. TOF ESI MS of compound S15.
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Figure S25. '"H NMR spectrum (500 MHz) of compound S16.
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Figure S26. °C NMR spectrum (125 MHz) of compound S16.
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Synapt_15965 23 (0.465) Cm (23:26-8:10)

1: TOF MS ES+

0. 902.3373 6.40e5
. 903.3399
S
788.2666
924.3184
766.2853 780.2678 925.3210
8343005
767.2802 |
. 790.2708 8353159 5662011 || 926.3207 U
724.2734 w y
¢ 731205 | ( ( { 7.3226 |
Wl ol L . Iy Il ‘ Ll P | "
AR MR AR R B ALY | T T T T T T miz

800 820

860 880 900 920 940 960 | 980 « 1000 | 1020 1040

700 | 720 | 740 | 760 780 840
Monoisotopic Mass, Even Electron lons
51 formula(e) evaluated with 1 results within limits (up to 10 closest results for each mass)
Elements Used:
C:0-50 H:0-80 N:0-3 0:15-16 S:1-1
Minimum: -10.0
Maximum: 5.0 5.0 100.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula
902.3373 902.3381 -0.8 -0.9 17.5 1992.7 n/a n/a C43 H56 N3 016 S

Figure S27. TOF ESI MS of compound S16.
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Figure S28. 'H NMR spectrum (500 MHz) of compound 2.
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Figure S29. °C NMR spectrum (125 MHz) of compound 2.
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Synapt_15967a 24 (0.482) Cm (21:24-3:8)

100~ 296.1103
282.2784
ES
2741277
256.2630
123.0832 2250699
113.9635 |  181.0808
0,

© 200 1300

100

297.1150

364.1356

400

415.2103

Monoisotopic Mass, Even Electron lons
82 formula(e) evaluated with 1 results within limits (up to 10 closest results for each mass)

Elements Used:

C:0-50 H:0-80 N:0-3 0O:14-16 S:1-1

Minimum:

Maximum:

Mass Calc. Mass
860.3256 860.3276

-10.0

100.0

DBE i-FIT Norm Conf (%) Formula
16.5 1665.6 n/a n/a

Figure S30. TOF ESI MS of compound 2.
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Figure S31. '"H NMR spectrum (300 MHz) of the G1¢ dendron.

Figure S32. °C NMR spectrum (75 MHz) of the G1¢ dendron.
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310 4 |+ Scan (0501-0.551 min 8 scans) $191602 ¢ Sunract (1)

15 735 2359
12
1.1

09
aa
a7 =38
ae
as
a4 | 1010057
a0z

0z 447.3536
ai 2682422 IEAII0 4193240 551.5053 667 20685

100 125 150 175 200 225 250 275 300 325 350 375 400 425 450 475 500 525 S50 575 500 &S5 S50 675 700 725 750 ¥US BN &35 &350 875 900
Ceuns vi Mass-2o-Charge (=92)

210 4 |4 Szan (050710 581 min, 9 acany) 19160 ¢ Sustract (1)
15 735235

13 MH+
i \
11

7352375

737.2357

28 729 730 7 7a2 733 734 735 735 7ar 738 739 70 741 Tz 743 744
Coums va Mass-ao-Charge (mz)

M. red M 735.2359

Element Low Limit High Limit

C 28 38

H 25 45

N 2 4

(e} 8 12

S 0 1

Formula Calculated Mass mDaError ppmError RDB
C36 H39 N4 011 S 735.2331 28 3.9 19.5

Figure S33. TOF ESI MS of the G1r dendron.
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Figure S34. '"H NMR spectrum (300 MHz) of the G1y dendron.
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Figure S35. °C NMR spectrum (75 MHz) of the G1y dendron.
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Qtof_56380 32 (2.395) AM (Cen,3, 80.00, Ar,15000.0,558.36,0.70,LS 3); Sm (SG, 2x3.00); Cm (30:33-4:8x3.000) 1: TOF MS ES+

100+ 599.2 4.97e4
=
600.2
530.2
601.2
5312 621.2
710.2
327.1 522.2 560.2 622.2 663.2
163.1 4152 4542 1 -
07 T T SRR T T T T T h‘ld T T SRaaR --.L T T \w | |L! ARy .Lll/“‘ T 4 IVIL“.‘LL ™ miz
50 100 150 200 250 300 350 400 450 500 550 600 650 700

Monoisotopic Mass, Even Electron lons

195 formula(e) evaluated with 4 results within limits (all results (up to 1000) for each mass)
Elements Used:

C:0-120 H:0-180 N:0-5 0:9-11 Na:0-1 S:1-1

Minimum: -1.5

Maximum: 5.0 20.0 600.0

Mass Calc. Mass mDa PPM DBE i-FIT Formula

599.1813 599.1812 0.1 0.2 15.5 1.7 C28 H31 N4 09 s
599.1788 2.5 4.2 12.5 7.7 C26 H32 N4 09 Na S
599.1927 -11.4 -19.0 11.5 6.7 C29 H36 010 Na S
599.1699 11.4 19.0 15.5 5.5 C29 H31 N2 010 S

Figure S36. TOF ESI MS of compound the G1y dendron.
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Figure S37. '"H NMR spectrum (300 MHz) of the G2¢ dendron.

Figure S38. °C NMR spectrum (75 MHz) of the G2¢ dendron.
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5
a5
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3
25
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S23. 7N
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1 145.0261 6282018
05
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Courts vs. Mass-10-Charge (miz)

*10 7 |4 Scan [0.258-0. 309 mn, 18 acans) 18141514 Subteact (1)
38 12405052

a4
1245 30785

MH+
25 \
25
13475705

24
22

18
18
14

: 1843.5671
12 1852.5756
(2] 1853 3762
08 1545 5588

04
[

837 1833 1839 1240 1341 1842 1343 1344 1845 1845 1847 124B 1849 1550 1351 1352 1853 1854 1355 18556 1857 1358 1359 1360 1851 1362 1363 1854
Courts vs. Ma%s-10-Charge (MIZ)

Measured Mass 1845.5676

Element Low Limit High Limit

C 85 95

H 85 105

N 9 11

0 26 28

S 2 4

Formula Calculated Mass mDaError ppmError RDB
C90 H97 N10 027 S3 1845.5681 -0.5 -0.3 475
C93 H93 N10 027 S2 1845.5648 28 1.5 52.5
C87 H101 N10 027 S4  1845.5715 -3.9 -2.1 42.5
C86 H99 N11 027 S4 1845.5589 8.7 4.7 43

Figure S39. TOF ESI MS of compound the G2r dendron.
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Figure S40. 'H NMR spectrum (300 MHz) of the G2y dendron.
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Figure S41. °C NMR spectrum (75 MHz) of the G2y (A-R-B,/A-R-B;) dendron.
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Synapt_2869 20 (0.415) Cm (18:20-14x2.000) 1: TOF MS ES+

160 1573.4619 1.00e5
1574.4633
1575.4641
/
BQ_
1576.4645
|
1 1595.4435
1577.4702 1597.4451
\ 1690.4802
| 1598.4495
| 1578.4524 1589.4524 1593.4448 /
1568.6843 | [
1857.918 ycco 0771 1s64.1616 S L 15839192  1587.7882 | | 1ot
0-lyt u(h"'mIIh‘ ST AYR IPAENERRTER WY opaalia Ligge Lga ol gl \l:. sosulbie st d |-l tlcy il 1y wprlagalel J L.{.m sl qabiny .[J.L Lll mfz
1555 1560 1565 1570 1875 1580 1585 1590 1595 1600

Monoisotopic Mass, Even Electron lons

206 formula(e) evaluated with 2 results within limits (up to 10 best isotopic matches for each mass)
Elements Used:

C:0-100 H:0-150 N:8-11 0:22-25 S:3-3

Minimum: -1.5
Maximum: 5.0 10.0 150.0
Mass Calc. Mass mDa PPM DBE i-FIT Norm Conf (%) Formula

1573.4619 1573.4638 -1.9 -1.2 39.5 211.1 0.216 80.60 C74 H81 N10 023 S3
1573.4526 9.3 5.9 39.5 212.5 1.640 19.40 C75 H81 N8 024 S3

Figure S42. TOF ESI MS of compound the G2y dendron.
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Figure S43. '"H NMR spectrum (300 MHz) of the G3¢ dendron.
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Figure S44. °C NMR spectrum (75 MHz) of the G3¢ dendron.
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Figure S45. MALDI MS of G3¢ dendron results in the observation of the parent [M+Na]" ion of
the fully deprotected dendron G3y. Minor peaks can be observed below that of the parent ion,
and the spacing between these peaks is approximately equal to the mass of thermally deprotected
branched monomer 1 (m/z calculated for C3H,5N304S is 487.14). Konkolewicz and co workers
have observed thermally promoted retro-thiol-Michael reactions.'>" It is possible that such
retro-thiol-maleimide reactions could occur under MALDI conditions, which would explain the
agreement between the regular spacing of minor peaks observed in several MALDI MS results.
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Figure S46. MALDI MS of G3y; dendron. Minor peaks with approximate m/z spacing of 487 are
observed.
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Figure S47. MALDI MS of G4¢ dendron results in the observation of the parent [M+Na]" ion of
the fully deprotected dendron G4y. Minor peaks with approximate m/z spacing of 487 are
observed.
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Figure S48. 'H NMR spectrum (500 MHz) of G1r (A-R-B,) dendrimer.
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Figure S49. °C NMR spectrum (125 MHz) of G1¢ dendrimer.
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Figure S50. MALDI MS of G1¢ dendrimer results in the observation of the fully thermally
deprotected G1y dendrimer.
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Figure S51. 'H NMR spectrum (500 MHz) of G1y dendrimer.
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Figure S52. °C NMR spectrum (125 MHz) of G1y dendrimer.
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Figure S53. MALDI MS of G1y dendrimer.
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Figure S54. '"H NMR spectrum (500 MHz) of G2y dendrimer.
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Figure S55. “C NMR spectrum (125 MHz) of G2f dendrimer.
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Figure S56. 'H NMR spectrum (500 MHz) of G2y dendrimer.
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Figure S57. °C NMR spectrum (125 MHz) of G2 dendrimer.
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Figure S58. 'H NMR spectrum (500 MHz) of G3f dendrimer 4.
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Figure $59. °C NMR spectrum (125 MHz) of G3¢ (A-R-B2/A-R-B,/A-R-B;) dendrimer.
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Figure S60. MALDI MS of G3r results in the observation of the thermally deprotected G3y
dendrimer. Minor peaks with approximate m/z spacing of 487 are observed.
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Figure S61. 'H NMR spectrum (500 MHz) of G3f dendrimer 5.
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Figure $62. °C NMR spectrum (125 MHz) of G3¢ (A-R-By/A-R-B,/A-R'-B;) dendrimer.
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