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Synthesis of polyurethane dendrimers and dendrons
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Figure 1. Properties of dendrimers and dendrons.
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Figure 2. Divergent and convergent methods for dendrimers.
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Figure 3. Scheme of DDS using dendrimer.
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Figure 4. Structures of water soluble G1 dendrimers using a
modified PAMAM synthesis.

BOIRE Skt L TRy T2 88350 7 rbiconT
1, 1980 AR T A BIEANATOILTE T2, 19954, Meijer b
ILER Snm £ CTORS 7%, WEMICREET 5T R T+
IRy I AERE LD, EHELIT, Kl 4T I o0
MBS HFHERN (LA I YT R <w—& | L-
T2 VT T = VHEERN LR DB EA R L, S A b
STE. RO E S WERLOS MR L 5T, T R
~—ONEEMICHE SN D, B— AR HLE 4= brRER
FglWolr 2 BEOT A Ny FERAOTR Yy 7 AR~D AT
TILEITV, BITICE > TR A ST 2R BRIET,
YA RORDRDFA Ny TE2EAELE, IAbouEsnks
A MyFiE, UV 27 vV X HEES N, A N1 Dk
Hix, EFTv = E2H0MICELT D2 LT, Ko 7h 5
S, NT, 2OV /LERVERS 2T, Ly RkEhsy
FaET 5, oML D TEIC X > T, A X TR
PEG 7 B E DRE R A R - 7=,

2-222. EHIE T VT TR

FHET VT T HEEE R T T U R ~—%, FERMOKD
Fr R VEMNS LTINS T, T e s Tk
N U7z JR#F O 2L ¥ —Z{r#ET 5 (Figure 5) . 1997 4,
MRE=Z5DMFEIN—T1F, 7Y/ R_ReBrzariclizT
NTE—FNAVRF o R v —%5R L, TRLF—D/NE iRk
T, a7 OT Y RUBURHEREER T EEZHLNC
L7z 2, TRUBUd, MR CHRESELENRRE S, o
T, ZOFT v Ra a0 SRR EZWRIL L, 2 755
NEPD T THNT RV —BENC L > T, R EEBRLLT
Wh, Fh, RIMRBEIC L D B, T R ~w—DH A
RWZKRELMERHESND Z EbHDL MM E oo Tz, T OFRIMERIRS
LB ERME, BT RY ~v—<0, FlORIZT > K

o]

HNHN
[o}

R

A
R™HNHN
o) 0.

OH
@SN CUNIC Y
oH r= NY'? N‘@‘P.'N
g g HNNNE o
R 1|11NHN 2
o
HNHN
=%
Folate-[G-1]-OH conjugate

Figure 4. Structure of Folate-[G-1]-OH dendron.
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Figure 7. Forming metal nanoparticles using dendrimer.
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Figure 9. (a) Chemical structure of the dendritic

polyphenylazomethine G4 (DPA G4) (b) Schematic
representation of stepwise complexation of DPA G4 with SnCl .
DPA 2 G4 complexed with a, 2, b, 6, c, 14, and d, 30 equivalents
of SnCl . This complexation 2 thermodynamically proceeds in a
stepwise fashion from the core imines to the terminal ones of
DPA G4 based on the electron gradients. Similar stepwise
complexation was also confirmed in DPA G2 and G3 (see Figs 2
and 3 in Supplementary Information). Copyright 2002 Macmillan
Magazines Ltd.
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Scheme 4. Synthesis of polyester dendrimers through thiol-ene
reaction. Copyright 2008 American Chemical Society.
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Scheme 7. Synthesis of poly(ether-urethane) dendrons through
convergent method.
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Scheme 1. Synthesis of urethane dendrons through iterative addition reactions.
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Figure 1. (a) Synthetic scheme of dendrons having long chain alkyl
terminal. (b) SEC traces of urethane dendrons: (a) An-G1-(CisHz7)2,
(b) An-G2-(C13H37)4, (C) An-G3-(C13H37)s, (d) An-G4-(C18H37)1(,,
(C) An-G5-(C13H37)32.
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Figure 2. (a) DSC traces of urethane dendrons: (a) An-G1-(CisHz7)2, (b) An-G2-(CsHz7)4, (¢) An-G3-(CisHz7)s, (d) An-G4-(CisHs7)16, (€) An-G5-

(CisH37)32. (b) AQ (J/g) of melting peaks of urethane dendrons.
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Figure 3. SEM images of urethane dendrons: (a) An-Gl1-
(C18H37)4, (b) AH-GZ-(C18H37)8, (C) AH-G3-(C18H37)8, (d) An-G4-
(C1sH37)16, (€) An-G5-(C1gHz7)32.
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9-(hydroxymethyl)anthracene (TCI co.), allyl isocyanate (Sigma-
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An-G0-ene Yellow solid (3638 mg, 12.5 mmol, 83%), 'H NMR (400
MHz, CDCly): 6 (ppm) 8.48 (s, 1H), 8.39 (d, J = 8.8 Hz, 2H), 8.01 (d,
J=8.8 Hz, 2H), 7.57 (t, J= 8.0 Hz, 2H), 7.48 (t, /= 7.2 Hz, 2H), 6.16
(s,2H), 5.91-5.75 (br, 1H), 5.22-5.09 (m, 2H), 4.84-4.63 (br, 1H), 3.94-
3.76 (br, 2H). 3C NMR (100 MHz, CDCl): & (ppm) 156.6, 135.4,
1345, 131.6, 131.2, 129.1, 126.9, 126.6, 125.2, 124.2, 116.1, 115.9,
59.4, 43.7, 43.2. MALDITOF-Reflectron calcd. for [M+Na]*
Ci9H17NO; : 314.12, found : 314.46.

An-G1-(ene); Yellow solid (3032 mg, 5.36 mmol, quant.) '"H NMR
(400 MHz, CDCl3): & (ppm) 8.48 (s, 1H), 8.39 (d, /= 8.8 Hz, 2H), 8.01
(d, J= 8.8 Hz, 2H), 7.57 (t, J = 8.0 Hz, 2H), 7.48 (t, J = 7.2 Hz, 2H),
6.16 (s, 2H), 5.92-5.72 (m, 2H), 5.23-5.06 (m, 5H), 5.02-4.92 (br, 2H),
4.91-4.68 (br, 1H), 4.41-4.14 (m, 2H), 3.82-3.62 (br, 4H), 3.39-3.21 (br,
2H), 2.76-2.47 (br, 4H), 1.88-1.72 (br, 2H). 3*C NMR (100 MHz,
CDCl): é (ppm) 157.0, 156.0, 155.7, 134.6, 134.5, 131.7, 131.3, 129.2,
129.2,127.1,126.7,125.3,124.4,116.3, 116.3, 116.0, 72.0, 64.9, 59.5,
43.7, 40.2, 329, 30.0, 29.7. MALDI/TOF-Reflectron calcd. for
[M+Na]* C30H35N306S : 588.21, found : 588.29.
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An-G2-(ene); Yellow solid (3923 mg, 3.52 mmol, 98%) 'H NMR (400
MHz, CDCls): 6 (ppm) 8.48 (s, 1H), 8.38 (d, /= 8.8 Hz, 2H), 8.01 (d,
J=28.8 Hz, 2H), 7.55 (t, /= 8.0 Hz, 2H), 7.47 (t, J= 7.2 Hz, 2H), 6.13
(s, 2H), 5.90-5.73 (m, 3H), 5.37-5.09 (m, 10H), 5.05-4.77 (br, 4H),
4.30-4.01 (br, SH), 3.96-3.63 (br, 8H), 3.41-3.05 (br, 6H), 2.75-2.41 (br,
11H), 1.85-1.58 (br, 6H). *C NMR (100 MHz, CDCls): § (ppm) 158.3,
157.0, 156.7, 156.4, 156.1, 156.0, 155.8, 135.7, 134.6, 134.5, 131.6,
131.2,129.1, 127.0, 126.7, 125.2, 124.3, 116.2, 115.7,71.8, 69.4, 67.8,
64.8, 59.3, 43.6, 43.1, 40.2, 40.0, 35.8, 32.8, 29.9, 29.9, 29.6, 29.5.
MALDI/TOF-Reflectron calcd. for [M+Na]* Cs;H71N7014S3: 1136.41,
found : 1136.58.

An-G3-(ene)s Yellow oil (5065 mg, 2.29 mmol, quant.) 'H NMR (400
MHz, CDCly): 6 (ppm) 8.47 (s, 1H), 8.37 (d, J = 8.8 Hz, 2H), 7.99 (d,
J=28.8 Hz, 4H), 7.54 (t, /= 8.0 Hz, 2H), 7.46 (t, J= 7.2 Hz, 2H), 6.11
(s, 2H), 5.89-5.72 (m, 9H), 5.60-5.30 (br, 5H), 5.26-5.08 (m, 26H),
5.05-4.88 (br, 8H), 4.36-4.06 (br, 14H), 3.85-3.62 (br, 18H), 3.35-3.07
(br, 14H), 2.77-2.41 (br, 26H), 1.84-1.58 (br, 13H). '3C NMR (100
MHz, CDCl): 8 (ppm) 157.1, 156.7, 156.5, 156.2, 155.9, 134.6, 131.7,
131.3,129.2, 129.1, 126.8, 125.3, 124.3, 116.3, 71.9, 69.5, 67.9, 64.9,
43.7,40.0, 32.9, 30.1, 30.0, 29.7, 22.7, 14.2. MALDI/TOF-Reflectron
calcd. for [M+Na]™ CosH143N15030S7 : 2232.81, found : 2233.16.

An-G4-(ene);6 Yellow oil (5065 mg, 2.29 mmol, quant.) 'H NMR (400
MHz, CDCls): 6 (ppm) 8.47 (s, 1H), 8.36 (d, J = 8.8 Hz, 2H), 7.99 (d,
J=28.8 Hz, 4H), 7.54 (t, /= 8.0 Hz, 2H), 7.46 (t, J= 7.2 Hz, 2H), 6.11
(s, 2H), 5.88-5.77 (m, 25H), 5.72-5.37 (br, 10H), 5.27-5.08 (m, 72H),
5.05-4.74 (br, 23H), 4.38-4.03 (br, 34H), 3.84-3.65 (br, 52H), 3.34-3.04
(br, 32H), 2.80-2.42 (br, 64H), 1.87-1.62 (br, 31H). '3C NMR (100
MHz, CDCl;): § (ppm) 158.3, 157.0, 156.4, 156.2, 155.9, 135.7, 134.6,
131.6,131.2,129.1,129.1,126.7, 135.2,124.3,116.2, 115.6,71.9, 64.8,
43.6,43.1,40.1, 32.8,29.9, 29.6.

An-Gn-(OH)z» (n = 1-5) : RIS # T An-Gn-(ene) 22 (n=0-4), o-
FAT7VEa—/L (3.0-48 equiv.) , V7 anm XX EIIN, N-
CAFNHENLT I RICEM I, AIBN (1.0-16 equiv.) %1
FMMA T, #HTT 24 BeRBERMB AT o7, =il E TH
Wk, BUERMEZITV., TR by I THF SRS, A 4
VAMOKIZHETR Uy M U 7e A & 72 3R R 2 05 [ = 7
YT—var LB, FOCRERET ol %, BET
kR THF IR SH, n-~F o I T Lz, A L7-[E
EEIIEEZ RS A, THT—vardbHIl T B
¥ An-Gn-(OH)z" (n = 1-5)% 57z,

An-G1-(OH); Yellow solid (3434 mg, 8.60 mmol, 86%) 'H NMR (400
MHz, DMSO-d6): 3 (ppm) 8.67 (s, 1H), 8.41 (d, J = 9.2 Hz, 2H), 8.12
(d, J = 8.4 Hz, 2H), 7.62 (t, ] = 6.8 Hz, 2H), 7.54 (t, J = 7.6 Hz, 2H),
7.13-6.99 (br, 1H), 6.07 (s, 2H), 4.58-4.57 (d, J = 4.8 Hz, 1H), 4.41 (t,
J =5.2 Hz, 1H), 3.6-3.48 (br, 1H), 3.39-3.31 (m, 2H), 3.14-3.01 (br,
1H), 2.66-2.37 (br, 6H), 1.67-1.56 (m, 2H). '3C NMR (100 MHz,
DMSO-d¢): & (ppm) 156.3, 130.9, 130.5, 128.9, 128.6, 127.4, 126.5,
125.3, 124.2, 71.3, 64.6, 57.7, 35.2, 29.6, 29.3. MALDI/TOF-
Reflectron calcd. for [M+Na]* CooHasNO4S : 422.14, found : 422.32.

An-G2-(OH); Yellow solid (3434 mg, 8.60 mmol, 86%) 'H NMR (400
MHz, DMSO-ds): & (ppm) 8.68 (s, 1H), 8.41 (d, J = 9.2 Hz, 2H), 8.13
(d, J = 8.4 Hz, 2H), 7.62 (t, ] = 6.8 Hz, 2H), 7.55 (t, J = 7.6 Hz, 2H),
7.37-7.17 (br, 3H), 6.07 (s, 2H), 4.91-4.80 (br, 1H), 4.72 (d, /= 5.2 Hz,
2H), 4.54 (t, J = 5.6 Hz, 2H), 4.25-4.12 (br, 1H), 4.06-4.02 (br, 1H),
3.58-3.51 (m, 2H), 3.11-3.01 (m, 5H), 2.73-2.40 (m, 15H), 1.66-1.60
(m, 6H), 3C NMR (100 MHz, CDCl): § (ppm) 156.2, 155.7, 155.4,
130.8, 130.3, 128.7, 128.3, 127.3, 126.4, 125.0, 124.0, 71.3, 70.8, 64.5,
63.8,57.8,35.3,31.9,29.4,29.3,29.2, 29.1. MALDI/TOF-Reflectron
calcd. for [M+Na]™ C36H51N304Ss : 804.26, found : 804.39.

An-G3-(OH)s Yellow oil (3742 mg, 2.42 mmol, 64%) 'H NMR (400
MHz, DMSO-de): 8 (ppm) 8.65 (s, 1H), 8.40 (d, J = 9.2 Hz, 2H), 8.10



(d, J = 8.4 Hz, 2H), 7.60 (t, J = 6.8 Hz, 2H), 7.53 (t, J = 7.6 Hz, 2H),
7.25-6.87 (br, 5SH), 6.06 (s, 2H), 4.97-4.76 (br, 3H), 4.70-4.56 (m, 4H),
4.40 (tm J = 5.6 Hz, 3H), 4.26-3.87 (br, 7H), 3.76-3.71 (br, 1H), 3.59-
3.46 (m, 4H), 3.41-3.34 (m, 7H), 3.16-2.91 (br, 12H), 2.78-2.34 (m,
28H), 1.71-1.53 (br, 13H). 3C NMR (100 MHz, CDCl;): § (ppm) 156.1,
155.7, 155.4, 130.8, 130.2, 128.7, 128.3, 127.3, 126.4, 125.2, 124.0,
71.2,70.8,68.4,66.6, 64.5,63.8,57.8,39.3,35.2,31.9,29.4,29.3,29.2,
29.1. MALDI/TOF-Reflectron calcd. for [M+Na]" CesH193N702,S7 :
1568.51, found : 1568.81.

An-G4-(OH);6 Yellow oil (4969 mg, 1.61 mmol, 74%) 'H NMR (400
MHz, DMSO-de): & (ppm) 8.65 (s, 1H), 8.40 (d, ] = 9.2 Hz, 2H), 8.11
(d, J = 8.4 Hz, 2H), 7.61 (t, J = 6.8 Hz, 2H), 7.53 (t, J = 7.6 Hz, 2H),
7.25-6.91 (br, 13H), 6.06 (s, 2H), 4.95-4.77 (br, 7H), 4.61-4.52 (m, 9H),
4.40 (t,J=5.6 Hz, 9H), 4.23-4.02 (m, 15H), 3.64-3.50 (m, 25H), 3.41-
3.31 (m, 18H), 3.14-2.95 (br, 28H), 2.76-2.38 (m, 64H), 1.77-1.72 (m,
14H). BC NMR (100 MHz, CDCl5): § (ppm) 156.1, 155.8, 155.4, 130.9,
130.4, 128.7, 128.4, 127.3, 126.4, 125.1, 124.1, 71.3, 70.8, 68.5, 66.6,
64.5,63.8,35.3,35.2,31.9,29.5,29.3,29.2,29.1.

An-G5-(OH)3; Yellow oil (3283 mg, 0.53 mmol, 52%) 'H NMR (400
MHz, DMSO-de): & (ppm) 8.65 (s, 1H), 8.41 (d, ] =9.2 Hz, 2H), 8.11
(d, J = 8.4 Hz, 2H), 7.60 (t, J = 6.8 Hz, 2H), 7.53 (t, J = 7.6 Hz, 2H),
7.25-6.89 (br, 36H), 6.06 (s, 2H), 4.94-4.77 (br, 20H), 4.59-4.54 (m,
22H),4.38 (t,J=5.6 Hz, 22H), 4.26-3.97 (br, 40H), 3.61-3.50 (m, 25H),
3.35 (t, J = 5.6 Hz, 46H), 3.16-2.91 (br, 79H), 2.73-2.36 (br, 170H).
3C NMR (100 MHz, CDCl3): § (ppm) 156.1, 155.8, 155.4, 130.9,
130.4, 128.7, 128.4, 127.3, 126.4, 125.1, 124.1, 71.3, 70.8, 68.5, 66.6,
64.5,63.8,35.3,35.2,31.9,29.5,29.3,29.2,29.1.
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An-G1-(Cy3H37); Colorless solid (1.3x10% mg, 1.4x102 mmol, quant.)
'H NMR (400 MHz, CDCLs): § (ppm) 8.48 (s, 1H), 8.40 (d, /= 8.8 Hz,
2H), 8.01 (d, J = 8.8 Hz, 4H), 7.56 (t, J = 8.0 Hz, 2H), 7.48 (t, J = 7.2
Hz, 2H), 6.15 (s, 2H), 5.15-4.90 (br, 2H), 4.85-4.58 (br, 1H), 4.37-4.11
(br, 3H), 3.42-3.23 (br, 2H), 3.16-2.98 (m, 6H), 2.77-2.49 (br, 4H),
1.86-1.72 (br, 1H), 1.54-1.42 (br, 6H), 1.37-1.12 (br, 91H), 0.90 (t, J =
5.2 Hz, 9H). 13C NMR (100 MHz, CDCls): § (ppm) 156.9, 156.2, 155.9,
131.7,131.3, 129.2, 129.1, 127.1, 126.7, 125.2, 124.4, 71.8, 64.7, 59.4,
413, 40.9, 40.3, 33.0, 30.5, 30.1, 29.8, 29.8, 29.5, 29.4, 27.3, 26.9.
MALDI/TOF-Reflectron caled. for [M+Na]™ CeHgoN3OeS : 1012.71,
found : 1013.10.

An-G2-(CysH37)4 Colorless solid (92 mg, 4.7x102 mmol, 78%) 'H
NMR (400 MHz, CDCls): & (ppm) 8.48 (s, 1H), 8.39 (d, J = 8.8 Hz,
2H), 8.01 (d, J = 8.8 Hz, 4H), 7.56 (t,J = 8.0 Hz, 2H), 7.47 (t,J=7.2
Hz, 2H), 6.14 (s, 2H), 5.38-5.23 (br, 8H), 4.44-4.16 (br, 8H), 3.37-3.03
(br, 18H), 2.75-2.41 (br, 13H), 1.79-1.63 (br, 8H), 1.32-1.11 (br, 190H),
0.88 (t,J= 6.4 Hz, 19H). 3C NMR (100 MHz, CDCl5): § (ppm) 157.0,
156.2, 155.9, 131.7, 131.3, 129.2, 129.1, 127.2, 126.6, 125.3, 124.4,
71.9, 71.7, 64.7, 59.4, 41.4, 40.2, 32.9, 32.1, 30.1, 29.8, 29.5, 26.9.
MALDI/TOF-Reflectron calcd. for [M+Na]t C;12Hi99N7014S3
1985.41, found : 1986.18.

An-G3-(Cy3H37)s Colorless solid (19 mg, 4.8x10 mmol, 24%) 'H
NMR (400 MHz, CDCls): & (ppm) 8.49 (s, 1H), 8.40 (d, J = 8.8 Hz,
2H), 8.02 (d, J = 8.8 Hz, 4H), 7.57 (t,J = 8.0 Hz, 2H), 7.48 (t,J=7.2
Hz, 2H), 6.15 (s, 2H), 5.47-4.70 (br, 18H), 4.39-4.06 (br, 15H), 3.39-
2.97 (br, 32H), 2.83-2.44 (br, 28H), 1.89-1.66 (br, 12H), 1.37-1.11 (br,
281H), 0.89 (t,J= 6.4 Hz, 27H). '3C NMR (100 MHz, CDCl5): § (ppm)
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156.4, 156.3, 156.1, 156.0, 131.7, 131.3, 129.2, 129.1, 126.8, 125.3,
1244, 71.9, 64.8, 41.1, 40.2, 32.9, 32.1, 30.1, 29.5, 27.0, 22.8, 14.2.
MALDI/TOF-Reflectron caled. for [M+Na]* Cj16H399N15030S7
3939.81, found : 3931.42.

An-G4-(CysH37)16 Colorless solid (40 mg, 5.1 pmol, 39%) 'H NMR
(400 MHz, CDCl;): 8 (ppm) 8.49 (s, 1H), 8.40 (d, /= 8.8 Hz, 2H), 8.02
(d, J= 8.8 Hz, 4H), 7.57 (t, J = 8.0 Hz, 2H), 7.48 (t, J = 7.2 Hz, 2H),
6.14 (s, 2H), 5.59-5.26 (br, 9H), 5.10-4.83 (br, 28H), 4.37-4.10 (br,
42H), 3.32-3.05 (br, 89H), 2.77-2.47 (br, 61H), 1.87-1.68 (br, 27H),
1.38-1.15 (br, 935H), 0.89 (t, J = 6.0 Hz, 91H). 3C NMR (100 MHz,
CDCl): 8 (ppm) 3C NMR (100 MHz, CDCls): § (ppm) 156.6, 156.3,
156.1,156.0,131.7,131.3,129.2,129.1, 126.8, 125.3, 124.4, 71.8, 64.8,
41.6,40.9, 40.3, 32.1, 30.9, 30.2, 30.0, 29.9, 29.5, 27.0, 22.8, 14.2.

An-G5-(CysH37)32 Colorless solid (34 mg, 2.2 pmol, 22%) 'H NMR
(400 MHz, CDCl;): 8 (ppm) 8.49 (s, 1H), 8.40 (d, /= 8.8 Hz, 2H), 8.02
(d, J= 8.8 Hz, 4H), 7.57 (t, J = 8.0 Hz, 2H), 7.48 (t, J = 7.2 Hz, 2H),
6.14 (s, 2H), 5.62-5.34 (br, 23H), 5.11-4.84 (br, 77H), 4.28-4.10 (br,
109H), 3.23-3.04 (br, 207H), 2.77-2.49 (br, 162H), 1.88-1.73 (br, 72H),
1.37-1.11 (br, 2000H), 0.88 (m, 223). 3C NMR (100 MHz, CDCl;): §
(ppm) 156.5, 156.3, 156.2, 156.0, 71.9, 64.8, 41.5, 40.1, 33.1, 32.1,
30.2, 30.0, 29.9, 29.6, 29.5, 29.4, 27.0, 22.8, 14.2.
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Figure S1. 'H NMR spectrum of An-G0-ene in CDCl;.

Figure S2. 3C NMR spectrum of An-G0-ene in CDCl;.

Figure S3. '"H NMR spectrum of An-G1-OH); in DMSO-dg.
Figure S4. '3C NMR spectrum of An-G1-(OH), in DMSO-dg.
Figure S5. 'H NMR spectrum of An-G1-(ene); in CDCl;.

Figure S6. °C NMR spectrum of An-G1-(ene); in CDCls.
Figure S7. '"H NMR spectrum of An-G2-(OH)4 in DMSO-ds.
Figure S8. 13C NMR spectrum of An-G2-(OH), in DMSO-ds.
Figure S9. 'H NMR spectrum of An-G2-(ene)4in CDCls.

Figure S10. '3C NMR spectrum of An-G2-(ene)s in CDCl;.
Figure S11. '"H NMR spectrum rof An-G3-(OH)g in DMSO-ds.
Figure S12. 3C NMR spectrum of An-G3-(OH)s in DMSO-dg.
Figure S13. '"H NMR spectrum of An-G3-(ene)s in CDCls.
Figure S14. 3C NMR spectrum of An-G3-(ene)s in CDCl;.
Figure S15. 'H NMR spectrum of An-G4-(OH)¢ in DMSO-dg.
Figure S16. '3C NMR spectrum of An-G4-(OH);6 in DMSO-ds.
Figure S17. '"H NMR spectrum of An-G4-(ene);6 in CDCls.
Figure S18. 3C NMR spectrum of An-G4-(ene); in CDCls.
Figure S19. 'H NMR spectrum of An-G5-(OH)3; in DMSO-de.
Figure S20. '3C NMR spectrum of An-G5-(OH)3; in DMSO-ds.
Figure S21. 'H NMR spectrum of An-G1-(CisH37)2 in CDCls.
Figure S22. 3C NMR spectrum of An-G1-(C1sH37) in CDCls.
Figure S23. 'H NMR spectrum of An-G2-(CisH37)4 in CDCls.
Figure S24. 3C NMR spectrum of An-G2-(C1sH37)s in CDCls.
Figure S25. 'H NMR spectrum of An-G3-(CisH37)s in CDCls.
Figure S26. '3C NMR spectrum of An-G3-(C1sH37)s in CDCls.
Figure S27. '"H NMR spectrum of An-G4-(CisH37)16 in CDCls.
Figure S28. '3C NMR spectrum of An-G4-(C1sH37)16 in CDCls.
Figure S29. '"H NMR spectrum of An-G5-(CisH37)32 in CDCls.
Figure S30. 3C NMR spectrum of An-G5-(C1sH37)32 in CDCls.
Figure S31. SEC traces of urethane dendrons having allyl terminal.
Table S1. SEC results of urethane dendrons having allyl terminal.
Figure S32. SEC traces of urethane dendrons having hydroxy terminal.
Table S2. SEC results of urethane dendrons having hydroxy terminal.
Figure S33. SEC traces of urethane dendrons having alkyl terminal.
Table S3. SEC results of urethane dendrons having alkyl terminal.
Figure S34. MALDI-TOF/MS data of An-G0-ene.

Figure S35. MALDI-TOF/MS data of An-G1-(OH),.

Figure S36. MALDI-TOF/MS data of An-G1-(ene);.

Figure S37. MALDI-TOF/MS data of An-G2-(OH)s.

Figure S38. MALDI-TOF/MS data of An-G2-(ene)s.

Figure S39. MALDI-TOF/MS data of An-G3-(OH)s.

Figure S40. MALDI-TOF/MS data of An-G3-(ene)s.

Figure S41. MALDI-TOF/MS data of An-G1-(CisH37)>.



Figure S42. MALDI-TOF/MS data of An-G2-(CisH37)4.
Figure S43. MALDI-TOF/MS data of An-G3-(CisH37)s.
Figure S44. DSC traces of urethane dendrons having hydroxy terminal.
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Scheme 1. Synthesis of polyurethane dendrimers through iterative addition reactions.
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FA TV tEa—EDOFF—ILT T H AN ST, K
T UNEO VT FNLDOEKE, BTl a-AF Ly, a-AF
7u by I FIOEBE S BPP-G2-(OH)y DA L& & 2
Iz L7z,
F2MRLED, FI3S5HRT L R ~—DGkt ., FEO Y
LA IR EIET D REMIES & TFA— Vx0T P H A
SOt 2 A8 B T B RZ BN S 7 A LY Sk %
DTz, 7L HEEHKKIS TIL, G2-(ene)s. G3-(ene)s.
G4-(ene)s, TN ZIUULE 88%. 91%. 90% & LSRR A MERF L |
100% D K BB CO LR & EM LTz, BRI H IR EE X
VATV, REUEDT YA VLT F— b EBIET 50T FALF
YUT U L— b EREIIRELE, T4V IR T
IZ. G3-(OH)is. G4-(OH)z;. G5-(OH)es = #LE LUK T4%.
65%. 85% THIfE L. RIHEIC 100%D 2R TRISITHEIT L7,
Fio, TATOMAEWIL SECHIE T HRISOETEZ S LT
% (Supporting information) , BPP-G5-(OH)g4 (Z331F % SEC JliE
Tk, ZOE—7 OZHEE (My/M, >1.02) (ZJE A3 5 7 238
iz, i, THF P CHEOKZEHESICL - T, BAeDHT
BETDHZ LT, BEAWSTEOMERLIZEZEZL TS,
5 DT R KERIEDLE T 5 BPP-Gn-(OH)20® 2L E D
HARIZH LT, SHICEHTAXINVIEEGT DA X T A
VT x— b EORBEMIMIEZITV, EmE O 2 V7B
D, ZFORISEOEAERAE L=, BPP-Gn-(OH)* % 7 /L =
VEBSTF. NN-YAFARALLT I RICIER ST, KA
FRENICH LTI ZTFINA YT F—F(0%R), V7
FAF DT 7 L— b 2 mol%) ZETNENMZ, Eii (25 °C)
THIE L, BHEZBEZREL, ZeafhLAiokstd, %
FlEE%, BEEREITV, REISOF 7 2T VA YT R
— NEBRELE, BN 7 2R LAREY n-~F % U I00H
TL. BRALEYSTFALF U OTUoL— b 2lRELEZ, TNTE
AL TH NMR BIZE L V| RiBEEORKIBIALET D2 AT L R
Fo7u NV T FTADERRBHSE YT b, B 15 R
b L CERNICKISHEITT 5 Z E ARSI (Gl :
99% , G2 : 41%, G3 : 77%, G4 : 49%, G5 : 69%) .
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HEHT_NE T, BERMREEDY 2 &R ISHNEITT D20
RISt Em S Th 5, ATy, RE I BT 5K
ISR OBITFR B BN T A 720, EONEEEFICL - T
HEE XA ETRT W LR, WKOF A N—Tx MEIZE
BB 1 > Th D, AFIEE, 65 HNTH > THREEAT
MEIEB IR F AN T O NAMNEISENEN T,
100% D K 25 3R & HEFF L SUS AT LT < & 9 RIS
R E N,

2-2. SEC HIE
FEREORBEAIMEIG & 0 55tz RIIC 7 v SOV E
FT557 RY~—@DSECHEIZL D E—7 1%, FEFITHNES
BE (MM, <1.02) Z4HRTRLZ, ZNHORERENL, 5
BN T T EEMT v R U ~—, BRICRIGEHEIT L,
HABTHD ZEARENTZ, 25O SECHRIEICIE, R A
FLUoEEERE E L THN TS,

B L7=7 > R U <—IZ. MALDI-TOF/MS HlIEH 5% DHAY
BMThHDLZLE2WA, VAT ) =& ) v 7 RATHEHL
HEEFT- T2, #1210 F v KU ~—I28B0 2H1E T,
R L B — 2 T AEEA SO, 8 35 TR
U~ —|T¥F %5 MALDI-TOF/MS I TiZ, HAE OB LE
W, B — 7 BT A Z ERREECTH o T,

2-3.DSC #IE

B LIRS T VR VEMMETHIRY) UL T R <
—OEWME | REERBE (DSC) &AW THA~NZ, 0°C -
200 °C OIFJEHF T, FIEEE 20 °C / min. TRIEZIT 72, %
1-5 fRICH@ LT, FOWEY — 7 1% 67-71 °C OIRERFIZHL
NDHZZENRHLMNERoT2, £, TORBE — 2713 42-44 C
DIERHTHEND Z NG holz, TNHDOE—7 1%, M
ENTROSTHTHEHS AKFZ/HEEDFEKNTHD LHBHLZL T
5, 2, ZOWEY— 7 OBEL, SO R
LTV ZERWBnERoTz, ZHUE, KT VB
A L, 4 T T < KFBHEAOERAREEC 225
EMBERTHD EEZTND,

2-4. SEM #8122

I, RV oL ZrTFr R ~—0RERERKIZOVWT,
ABRE T HHME A O CBlEi 41T o 72 (Figure 2) ., 7 =7k
IWAIIRIRERTZRY oL X5 R <— (1.0 x 102 M) iR
Z. 500rpm THELTWETEF=hrU L (v:v=1:9)ZHF

a
on  ooxkh o Ay
— T
.t
Gn-(OH)» 24h Gn-(C18Hz7)»

b
e/W\bj\/aA

1"

12 13 14

Time/min.

15 16

Figure 1. (a) Scheme of dendrimers having long chain alkyl
terminal. (b) SEC traces of urethane dendrimers: (a) BPP-G1-
(CisH37)4, (b) BPP-G2-(CysH37)s, () BPP-G3-(CisH37)16, (d)
BPP -G4-(C18H37)32, (e) BPP -GS-(C18H37)64.



cu<:|3—\

CH,CN

CHCl,: CH,CN

Figure 2. SEM images of urethane dendrimers: (a) BPP-G1-
(C1sHs7)4, (b) BPP-G2~(CisHz7)s, (¢) BPP-G3-(C1sH37)16, (d)
BPP -G4-(C18H37)32, (e) BPP -GS-(C18H37)64.

Uiz, 543t REEKET L, IRREE Lz, Bk L7oBER
ErarvE bRy 7Sy A ML, WA EEICHE L
T IV EBE SR E Lic, & 1 T, SR — Mol
T-AREROBEERIE LI, F 2 HRTIE, ZomWI— hZ
Mz TEAEK 100 nm FLE DB OBRERIZE ST, 63 %
TliX, TOZL BRERROBEREZER L, F 4, 5 HRTIEE
DIFE A EDERROBEREZIERT 2 Z ERHLE N E o T,
TENT 7 ARG T OBEBIRREIZIS N T, EOERIREEEED
HEZ, 2K LTER/ICE—SNTIWn2nboo, %K
OB EVFERL AT AHMICH D Z ERHAL N E 2o
2o ZHUX, DTV A XOBEMNIEENL D TENLT 7 A5 D
BIZL T, LVLERERNICEBET LI ZENREL TS &
EZTW5,
2-5. % A BTSRRI

B LT R KBS BT 2T R ~—2 Wiz H 7
AR~ OBEERERMZ . B 53R A AV,
H T AREOKEBEIEIK LT, T R ~—KigDOKEREAHHE
HAERT 5 Z &2 X - ¢, HREIC X 2 KR RIcES<
HWEOBENERHME Lz, 1 mg %47 ASMICEE L, #5% Lz
%, WEFAEE— MFrEHWT 80 CT 90 BB L=,
BRSO X, B THLNDE 1 it BPP-G1-(OH)4 Dl
B E R EECERH Uiz, EICHER LY v TR — 2

1.2
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£
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Figure 3. Stress-Strain curves of urethane dendrimer having
hydroxy terminal: (a) BPP-G1-(OH)4, (b) BPP-G2-(OH)s, (c)
BPP-G3-(OH);6, (d) BPP -G4-(OH)3,, (¢) BPP -G5-(OH)g4.
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BT, BoNTEBABEITEVEREEZA LTI ERHL
nepod, wAMRERBROMER, F 12 T FY ~—
TIE, AR L il L TH T 2Tk AR IRV &
BHONE TR oTc, TV, KEGITALE 3 2 KERIEE DD 720
Z R, KRR TH B IO AR IR A G VAN S < KIRIZ
KB EEDS AT T A BT TN EL I LIZ S WEmANIZH B 72 E Lo
T2l R, TOBEDRKSITER L TWAD TN EE
ZTCW5, LT, & 35 T FU~—Tix, ¥7
AHEBUFH U THE 1, 2 T v R ~— L il U CRVWESGE
BRI ENmhoT, Zivk, R OIS Km o
REEEIC L 5T, REGOEBMENME T L, KimAKEE LN F I
Bldl9 2 Z & ¢, A7 AFRKMEOHAEIERICEMIZES Z L2
FRE L TEx LN, iz, 5§ 3-5 N ThET S &, H#HR
OB T OX A WIBEEE 1T INE A H D 2 &R ho
Too OB, RIS O S R iR EEEE O
R0, MAREEICL B H T ARIA~ORMMEOE e &R &
LCEITFOND, £, AT L AEEEFHW-&BROES
BT, F 1S5 HRENENTRGRESEEZ RS o T,
PEoT, Kk Fux 7 v R <w—2», Kt &FE Lz
BEBEEZA L TVDZEARB SN, 22T, ALE
T R ~—OHAREIARTTE L 7 5 OB ORI 21T -
77

3. WTE

ARFZEIX, UL U RERMT DREMMKE & FA—1 =
VT I NATINBEOGR % AR B 0 IR B RO A LA IS 7 m
TALD, RV LE T RY ~—0ORM R A EE R
Lize AFREZ, MIKIGORTHETT 22 05, mORF
FURN R A MR L CRUSDEIT L, WERDTF > NI ~—A Rt
BLTLV 7 )= RARTFETHDEE XD, £, AFRE
IEPARTOF 4 OWFFEFBER L0 . Hix 2 E SIS T 2D
BVWARIETH L=, SRRV RRBELAN 2 Lz, ik
B RRAEREEORRIRI LA T R ~—D8~
DERZ I EIRFNFFT D,

4. EBE

4-1. LR

9-(hydroxymethyl)anthracene (TCI co.). allyl isocyanate (Sigma-
Aldrich), dibutyltin dilaurate (TCI co.), 2,2’-azobis(isobutyronitrile)
(TCIco.). 2-melcaptethanol (TCI co.), octadecyl isocyanate (Sigma-
Aldrich) IXZOFFMHEH Lz, WHIIBALZbOEZOEE
R L 72, FRKIEA A U ZBE(Y~ PR HRASttor 2
7T A WL200)IZ TR L TR/, 44 RfIET— Y
v U T HERAY 2 L A A AR (CPC-P) & F 72, R
K%, HAEZR 0.06x104 S/m TIT-o 7=,

4-2. PIEERE

'H NMR, 3C NMR OH|EZix BRUKER Ascend 400 & JEOL
ECZ400S ZfH L7z, TMS & LeE 7 v kL A% RSN H
W, B a R A ERNTEEICHNTRE L, v b v
ARV — W — LB A A A 1 (MALDI-TOF/MS) D Il & (2 1%
BRUKER autoflex speed i L7z, ¥~ FV v 7 RZP AT ) —
JV (10 mg / mL, 50 pL), HF A ALANZ BV 7 A aFiEgT b
Y v A mg/mL, 50 pL)Z AV, &4 F(1 mg / mL, 50 pL)®>
THF Wika 7 L— MO FL, To¥4A7 0 v v Ik b)) &%
YU 77 MIHWTHIEE TR o, mEEERRENE
(DSC)ix. SHIMADZU DSC-60A Plus Zflifi L7z, 7/ I =7 L
NRUACEBE AN, BE LNEEIToT, FVgiEra~ N7
Z 7 4 —(GPC)I%. TOSOH HLC- 8420GPC EcoSEC Elite % {i ffi
L7, S TR Y 2F L BEIMIZ THF 2 HW
T, 40 °CTHIE L7z, BMHIZRI & UV TiTo 7z, BAWISIE



SRIEERBRICIE, B RRB SRR MCT > U —X &AL
Too M T AMH~DEEFEREZ Anesty heat gun Z i L7z,

43.RY L EZ VBT RY<w—DARK

TLHE TV R —OEHITLL T OFIRICHE > TIT 5 7o,
BPP-Gn-(ene)z x2* (n = 0-4) : G445 12 BPP-Gn-(OH)2x 2" (n =
0-4), 77UV AT R—F(22352equiv), ¥ZHRBAK
FE N N-DAFIVHRIL LT I RIZERESE, OTF T
T U L— b (4.0-64 mol%) EZNTNINMZ TEETHE L,
24 WifftE . BUERM AT O ~F P ~OH LB AT, %5
WREIITH T —var L B EE-,

BPP-GO0-(ene), Colorless solid (3266 mg, 8.28 mmol, 95%), '"H NMR
(400 MHz, CDCl3): 8 (ppm) 7.20 (d, J = 8.4 Hz, 4H), 7.10 (d, /= 8.8
Hz, 4H), 5.95-5.86 (m, 2H), 5.28-5.17 (m, 4H), 5.11-4.99 (br, 2H),
3.90-3.88 (t, J = 5.2 Hz, 4H), 1.65 (s, 6H). 13C NMR (100 MHz,
CDCls): 8 (ppm) 154.7, 149.2, 147.6, 134.3, 127.9, 121.1, 116.7, 43.9,
42.6, 31.2. MALDI/TOF-Reflectron calcd. for [M+Na]* Cy3H26N204 :
417.18, found : 417.50.

BPP-G1-(ene)s Colorless solid (3911 mg, 4.15 mmol, 95%) '"H NMR
(400 MHz, CDCl): 8 (ppm) 7.18 (d, J = 8.8 Hz, 4H), 7.01 (d, /= 8.8
Hz, 4H), 5.85-5.78 (m, 4H), 5.56-5.39 (br, 1H), 5.20-5.05 (m, 9H),
5.03-4.80 (br, 4H), 4.35-4.21 (m, 4H), 3.81-3.67 (br, 9H), 3.44-3.26 (br,
4H), 2.78-2.59 (m, 7H), 1.93-1.81 (m, 3H), 1.64 (s, 6H). 3C NMR (100
MHz, CDCls): 8 (ppm) 158.3, 156.8, 156.2, 155.9, 155.1, 149.3, 149.3,
147.6, 135.8,134.7,134.6,127.9,121.2,116.4, 115.9, 72.0, 69.6, 68.0,
65.0,43.8,43.4,42.7,40.4,40.3, 36.1, 33.0,31.8, 30.2, 30.0, 29.9, 29.6.
MALDI/TOF-Reflectron calcd. for [M+Na]* C4sHgNgO12S, : 965.38,
found : 965.84.

BPP-G2-(ene)s Colorless oil (4348 mg, 2.13 mmol, 88%) 'H NMR
(400 MHz, CDCl3): 8 (ppm) 7.18 (d, J = 8.8 Hz, 4H), 7.01 (d, /= 8.8
Hz, 4H), 5.92-5.73 (m, 7H), 5.36-5.26 (br, 1H), 5.21-5.10 (m, 17H),
5.05-4.90 (br, 8H), 4.48-4.09 (br, 11H), 3.87-3.72 (br, 15H), 3.44-3.17
(br, 11H), 2.80-2.55 (m, 20H), 1.92-1.71 (m, 10H), 1.65 (s, 6H). 13C
NMR (100 MHz, CDCl;): 8 (ppm) 158.2, 156.4, 156.1, 155.8, 155.1,
149.2,147.5,135.7,134.6,134.6,127.7,121.1,116.2,115.7,71.9, 69.4,
67.8,64.9,437,43.2,42.5,40.2,40.1,35.9,32.8,31.5, 31.0,29.9, 29.6.
MALDI/TOF-Reflectron calcd. for [M+Na]t CgoH 3aN14025S6
2061.77, found : 2062.79.

BPP-G3-(ene);s Colorless oil (4379 mg, 1.03 mmol, 91%) 'H NMR
(400 MHz, CDCl3): 6 (ppm) 7.17 (d, J= 8.8 Hz, 4H), 7.00 (8.8 Hz, 4H),
5.91-5.78 (m, 14H), 5.64-5.32 (br, 5H), 5.21-5.10 (m, 36H), 5.02-4.93
(br, 11H), 4.33-4.09 (br, 24H), 3.82-3.68 (br, 28H), 3.35-3.14 (br, 23H),
2.78-2.53 (br, 47H), 1.93-1.69 (br, 30H), 1.65 (s, 6H). 3C NMR (100
MHz, CDCls): 8 (ppm) 156.8, 156.5, 156.2, 155.9, 155.2,149.2, 147.5,
134.7,127.8,121.1,116.2,71.9,69.5,64.9,43.7,42.5,40.1, 35.9,32.9,
30.0, 29.7.

BPP-G4-(ene)s; Colorless oil (4400 mg, 0.51 mmol, 94%) 'H NMR
(400 MHz, CDCl3): & (ppm) 7.14 (d, J = 8.4 Hz, 4H), 6.97 (d, J = 8.0
Hz, 4H), 5.85-5.76 (m, 27H), 5.73-5.42 (br, 21H), 5.37-5.07 (br, 82H),
4.99-4.90 (br, 24H), 4.38-4.10 (br, 49H), 3.86-3.65 (br, 54H), 3.30-3.09
(br, 48), 2.79-2.44 (br, 98), 1.86-1.76 (br, 47H), 1.62 (s, 6H). 3.C NMR
(100 MHz, CDCL): é (ppm) 156.4, 156.1, 155.8, 155.2, 148.9, 147.3,
135.7, 134.5, 134.5, 127.6, 121.1, 116.1, 115.4, 71.6, 64.9, 64.6, 44.1,
43.4,42.9,42.4,40.3,39.8, 35.5, 32.5,29.7, 29.4.

BPP-Gn-(OH)z2x2" (n = 1-5): FUSZE #1112 BPP-Gn-(ene)z2x 2" (n =
0-4), a-F A7V Era—/L(6.0-96equiv.), YZBrET AKX FET
IEN, N-UAF VRNV LT I NICEM S, AIBN (2.0-32 equiv.)
EENENIMZ T, BT T 24 BREHRMEEZ T~ 72, =il
T OHRE . BIERMGEITV., T >, £ THF ([CRfF
B, A F BT T L. T U7e B E 72 1R R 2 %5 1R
BT AT —va L0, HOCRERRE T 5 125
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HET ¥ b= THF IZER S, n-~FV 2 [T F L7z, ¥
HUZBAE IR 2B A, ThH T —vard b2t
T. HAEYY BPP-Gn-(OH)zx2» (n = 1-5) 5372,

BPP-G1-(OH), Colorless solid (3044 mg, 4.98 mmol, 98%) 'H NMR
(400 MHz, DMSO-dg): & (ppm) 7.64-7.43 (br, 1H), 7.13 (d, ] =8.4 Hz,
4H), 6.93 (d, J = 8.4 Hz, 4H), 4.57-4.52 (m, 2H), 4.35 (t, /= 5.6 Hz,
2H), 3.55-3.48 (m, 2H), 3.30 (t, J = 5.6 Hz, 4H), 3.13-3.05 (br, 3H),
2.59-2.38 (m, 8H), 1.72-1.63 (m, 4H), 1.57 (s, 6H). 3C NMR (100
MHz, CDCl;): § (ppm) 154.3, 148.3, 146.5, 127.0, 120.9, 71.3, 64.5,
41.7, 35.3, 30.4, 29.3. MALDI/TOF-Reflectron calcd. for [M+Na]*
C29H42N205§Sz N 633.23, found N 633.36.

BPP-G2-(OH)s Colorless oil (4608 mg, 3.35 mmol, 84%) 'H NMR
(400 MHz, DMSO-dg): & (ppm) 7.60-7.50 (br, 1H), 7.21 (d, J=8.4 Hz,
4H), 7.09-6.87 (br, 6H), 4.93-4.83 (br, 2H), 4.56-4.47 (br, 3H), 4.35 (t,
J=5.6 Hz, 3H), 4.21-4.05 (m, 2H), 3.99-3.90 (br, 1H), 3.81-3.74 (m,
1H), 3.60-3.52 (m, 4H), 3.37 (t, J = 5.2 Hz, 7H), 3.08-3.03 (m, 6H),
2.78-2.43 (m, 29H), 1.66 (s, 7H). 13C NMR (100 MHz, DMSO-dy):
(ppm) 156.2, 155.9, 155.6, 154.5, 148.9, 146.7, 127.2, 121.2, 119.5,
71.4,70.9, 68.5, 68.0, 67.0, 66.6, 64.6, 63.9,41.8,35.2,31.8, 30.6, 29.5,
29.3, 29.0, 25.1, 24.5. MALDI/TOF-Reflectron calcd. for [M+Na]*
C57H94N502os<, : 1397.47, found : 1397.92.

BPP-G3-(OH);6 Colorless oil (3900 mg, 1.34 mmol, 74%) 'H NMR
(400 MHz, DMSO-ds): 8 (ppm) 7.66-7.49 (br, 1H), 7.19 (d, /= 8.8 Hz,
4H), 7.15-7.00 (br, 6H), 6.99 (d, J = 8.8 Hz, 4H), 5.01-4.77 (br, 5H),
4.67-4.25 (br, 10H), 4.16-3.87 (m, 9H), 3.82-3.66 (br, 1H), 3.61-3.47
(m, 7H), 3.36-3.35 (br, 13H), 3.31-3.18 (br, 12H), 3.15-3.02 (m, 20H),
2.76-2.41 (m, 44H), 1.79-1.58 (br, 27H). 13C NMR (100 MHz, DMSO-
ds): 6 (ppm) 155.7, 155.4, 154.3, 148.8, 146.5, 127.0, 120.9, 71.4, 70.8,
68.4, 66.6, 64.5, 63.8,41.7,35.3,31.9,30.4,29.4,29.3,29.2,29.1.

BPP-G4-(0OH);; Colorless oil (3584 mg, 0.60 mmol, 65%) 'H NMR
(400 MHz, DMSO-ds): 8 (ppm) 7.65-7.51 (br, 1H), 7.19 (d, /= 8.4 Hz,
4H), 7.15-7.00 (br, 12H), 6.98 (d, J = 8.8 Hz, 4H), 5.00-4.75 (br, 9H),
4.60-4.55 (br, 9H), 4.39 (t, J=5.6 Hz, 10H), 4.28-3.87 (br, 18H), 3.76-
3.72 (br, 1H), 3.61-3.52 (m, 14H), 3.36-3.34 (br, 20H), 3.06-3.02 (br,
30H), 2.76-2.41 (m, 78H), 1.79-1.58 (br, 49H). 3C NMR (100 MHz,
DMSO-d¢): 6 (ppm) 156.3, 155.9, 155.6, 154.5, 148.9, 146.7, 127.3,
121.3, 119.6, 71.4, 70.9, 68.6, 68.0, 66.7, 64.6, 64.0, 41.9, 35.3, 35.1,
31.8,31.0,30.7, 30.6, 29.5, 29.4, 29.2, 29.1, 24.5.

BPP-G5-(OH)g4 Colorless oil (4600 mg, 0.38 mmol, 85%) 'H NMR
(400 MHz, DMSO-de): & (ppm) 7.62-7.52 (br, 1H), 7.19 (d, J= 8.4 Hz,
4H), 7.15-7.01 (br, 23H), 6.98 (d, J = 8.8 Hz, 4H), 6.95-6.55 (br, 4H),
4.99-4.75 (br, 16H), 4.60-4.48 (m, 16H), 4.41-4.32 (t,J= 5.6 Hz, 16H),
4.28-3.97 (br, 29H), 361-3.49 (m, 19H), 3.35 (t,J= 5.2 Hz, 33H), 3.24-
3.20 (br, 12H), 3.06-3.02 (m, 54H), 2.77-2.41 (m, 128H), 1.72-1.58 (br,
61H). 13C NMR (100 MHz, DMSO-de): 8 (ppm) 155.9, 155.5, 154.4,
148.9, 146.6,127.2,121.2,71.5,71.1,71.0, 68.6, 67.8, 67.0, 66.7, 64.6,
64.0, 46.3,41.8,35.4,33.7, 32.0, 30.8, 30.6, 29.6, 29.4, 29.3, 24 4.

BPP-Gn-(C1sHs7)zx 2" (n = 1-5): UG ##H1Z BPP-Gn-(OH)z2x2* (n
=1-5), AT EFT A YT F— b (12.0-192 equiv.) . N, N-¥
AFNRNLLT I RICHERSE, PFTFALF P77 L—Fh
(8.00-128 mol%) # FNENIZ CTEILTHIE Lz, 24 BRI,
WEREME ATV, Z e aRL LRSS, WalEBRE1T -
o MONDIWKZBIERME L., FEZ 2o kL LHICERS
T, - FHU~OHWEEITS Z LT, HEYY BPP-Gn-
(C18H37)2><Z" (Il = 1-5) 7'&_‘»?%':7”:0

BPP-G1-(Cy3H37)4 Colorless solid (99 mg, 5.5%102 mmol, 69%) 'H
NMR (400 MHz, CDCls): & (ppm) 7.18 (d, J = 8,8 Hz, 4H), 7.01 (d, J
= 8.8 Hz, 4H), 5.51-5.35 (br, 1H), 5.13-4.96 (br, 2H), 4.88-4.64 (br,
3H), 4.39-4.14 (br, 4H), 3.44-3.27 (br, 4H), 3.23-3.06 (m, 8H), 2.81-
2.60 (m, 8H), 1.94-1.81 (m, 4H), 1.65 (s, 6H), 1.57-1.42 (br, 9H), 1.38-



1.17 (br, 126H), 0.89 (t,J= 6.4 Hz, 12H). '*C NMR (100 MHz, CDCl5):
d (ppm) 156.2, 155.9, 155.0, 149.2, 147.5, 127.8, 121.1, 71.7, 64.7,
42.6, 41.4, 40.3, 33.1, 32.1, 31.0, 30.1, 29.7, 29.5, 26.9, 22.7, 14.2.
MALDI/TOF-Reflectron calcd. for [M+Na]t CjosHi90NsO12S2
1814.38, found : 1814.86.

BPP-G2-(Cy3H37)s Colorless solid (46 mg, 1.0x102 mmol, 41%) 'H
NMR (400 MHz, CDCls): & (ppm) 7.18 (d, J= 8.8 Hz, 4H), 7.01 (d, J
= 8.8 Hz, 4H), 5.68-5.49 (br, 1H), 5.36-5.14 (br, 2H), 5.13-4.69 (br,
11H), 4.41-4.13 (br, 12H), 3.50-3.05 (br, 28H), 2.84-2.55 (br, 22H),
1.94-1.73 (br, 10H), 1.65 (s, 6H), 1.38-1.18 (247H), 0.89 (t,J= 6.8 Hz,
24H). BC NMR (100 MHz, CDCls): 8 (ppm) 156.4, 156.3, 156.1, 156.0,
155.1, 149.3, 147.7, 147.5, 127.8, 121.1, 71.8, 64.8, 42.6, 41.4, 40.1,
32.9, 32.1, 31.2, 30.1, 29.9, 29.5, 27.0, 22.8, 14.2. MALDI/TOF-
Reflectron calcd. for [M+Na]® CapoH390N14028S6 : 3759.77, found :
3760.58.

BPP-G3-(C13H37)16 Colorless solid (1.2x10%2 mg, 1.5x10-2 mmol, 77%)
'H NMR (400 MHz, CDCL): § (ppm) 7.16 (d, J = 8.8 Hz, 4H), 6.9 (d,
J=8.4Hz, 4H), 5.26-4.82 (br, 21H), 4.48-4.02 (br, 27H), 3.44-2.97 (br,
66H), 2.80-2.43 (br, 49H), 1.84-1.75 (br, 16H), 1.57-1.40 (br, 26H),
1.36-1.17 (br, 506H), 0.87 (t, J = 6.4 Hz, 49H). 13C NMR (100 MHz,
CDCls): & (ppm) 156.4, 156.3, 156.1, 156.0, 155.1, 149.2, 147.4, 127.7,
121.1, 71.7, 64.7, 42.5, 41.4, 40.1, 32.9, 32.0, 31.1, 30.1, 29.8, 29.4,
26.9,22.7,14.1.

BPP-G4-(CysH37)32 Colorless solid (75 mg, 4.9 umol, 49%) 'H NMR
(400 MHz, CDCl): 8 (ppm) 7.18 (d, J = 8.4 Hz, 4H), 7.01 (d, /= 8.8
Hz, 4H), 5.70-5.32 (br, 14H), 5.15-4.82 (br, 43H), 4.43-4.11 (br, 56H),
3.35-3.04 (br, 117H), 2.82-2.51 (br, 108H), 1.88-1.71 (br, 52H), 1.38-
1.23 (br, 910H), 0.89 (t,J= 6.4 Hz, 87H). '*C NMR (100 MHz, CDCl5):
S (ppm) 156.5, 156.3, 156.1, 156.0, 127.8, 121.1,71.8, 64.8,41.4, 40.2,
32.9,32.2,30.2,29.9,29.8, 29.5, 29.5, 27.0.

BPP-G5-(C13H37)64 Colorless solid (1.8x10% mg, 5.7 umol, 69%) 'H
NMR (400 MHz, CDCls): & (ppm) 7.17 (d, J = 8.4 Hz, 4H), 6.99 (d, J
= 8.8 Hz, 4H), 5.73-5.33 (br, 41H), 5.16-4.81 (br, 102H), 4.40-4.07 (br,
111H), 3.32-3.02 (br, 240H), 2.81-2.49 (br, 219H), 1.90-1.70 (br, 110),
1.41-1.11 (br, 1.84x10°H), 0.88 (t, J = 6.4 Hz, 183H). 3C NMR (100
MHz, CDCL): 6 (ppm) 156.4, 156.3, 156.1, 156.0, 127.8, 121.1, 71.8,
64.8,41.4,40.2,32.9,32.1,30.2, 30.0, 29.8,29.8,29.5,27.0, 22.8, 14.2.
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Figure S1. 'H NMR spectrum of BPP-G0-(ene), in CDCls.
Figure S2. '3C NMR spectrum of BPP-G0-(ene), in CDCl;.
Figure S3. 'H NMR spectrum of BPP-G1-(OH),4 in DMSO-ds.
Figure S4. '3C NMR spectrum of BPP-G1-(OH)4 in DMSO-dg.
Figure S5. 'H NMR spectrum of BPP-G1-(ene)4 in CDCls.
Figure S6. '3C NMR spectrum of BPP-G1-(ene)4 in CDCl;.
Figure S7. '"H NMR spectrum of BPP-G2-(OH)s in DMSO-ds.
Figure S8. '3C NMR spectrum of BPP-G2-(OH)s in DMSO-ds.
Figure S9. 'H NMR spectrum of BPP-G2-(ene)s in CDCls.
Figure S10. 13C NMR spectrum of BPP-G2-(ene)sin CDCl;.
Figure S11. '"H NMR spectrum rof BPP-G3-(OH);6 in DMSO-dg.
Figure S12. 3C NMR spectrum of BPP-G3-(OH)6 in DMSO-ds.
Figure S13. '"H NMR spectrum of BPP-G3-(ene);s in CDCls.
Figure S14. 3C NMR spectrum of BPP-G3-(ene);s in CDCls.
Figure S15. '"H NMR spectrum of BPP-G4-(OH)3; in DMSO-ds.
Figure S16. '3C NMR spectrum of BPP-G4-(OH)3; in DMSO-ds.
Figure S17. '"H NMR spectrum of BPP-G4-(ene)3; in CDCls.
Figure S18. 3C NMR spectrum of BPP-G4-(ene)s; in CDCls.
Figure S19. 'H NMR spectrum of BPP-G5-(OH)gs in DMSO-ds.
Figure S20. 13C NMR spectrum of BPP-G5-(OH)e4 in DMSO-de.
Figure S21. '"H NMR spectrum of BPP-G1-(C1sH37)4 in CDCls.
Figure S22. 3C NMR spectrum of BPP-G1-(C1sH37)4 in CDCls.
Figure S23. 'H NMR spectrum of BPP-G2-(C1sH37)s in CDCls.
Figure S24. 3C NMR spectrum of BPP-G2-(C13H37)s in CDCls.
Figure S25. 'H NMR spectrum of BPP-G3-(C1sH37)16 in CDCls.
Figure S26. '3C NMR spectrum of BPP-G3-(C1sH37)16 in CDCl;.
Figure S27. 'H NMR spectrum of BPP-G4-(C1sH37)32 in CDCls.
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Figure S28. 3C NMR spectrum of BPP-G4-(C13H37)32 in CDCl;.
Figure S29. 'H NMR spectrum of BPP-G5-(C1sHz7)64 in CDCls.
Figure S30. 3C NMR spectrum of BPP-G5-(C1sH37)64 in CDCl.
Figure S31. SEC traces of urethane dendrimers having allyl terminal.
Table S1. SEC results of urethane dendrimers having allyl terminal.
Figure S32. SEC traces of urethane dendrimers having hydroxy
terminal.

Table S2. SEC results of urethane dendrimers having hydroxy terminal.
Figure S33. SEC traces of urethane dendrimers having alkyl terminal.
Table S3. SEC results of urethane dendrimers having alkyl terminal.
Figure S34. MALDI-TOF/MS data of BPP-G0-(ene),.

Figure S35. MALDI-TOF/MS data of BPP-G1-(OH).

Figure S36. MALDI-TOF/MS data of BPP-G1-(ene)s.

Figure S37. MALDI-TOF/MS data of BPP-G2-(OH)s.

Figure S38. MALDI-TOF/MS data of BPP-G2-(ene)s.

Figure S39. MALDI-TOF/MS data of BPP-G1-(CsH37)s.

Figure S40. MALDI-TOF/MS data of BPP-G2-(CsH37)s.

Figure S41. DSC traces of urethane dendrimers having hydroxy
terminal.
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