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Fig. S2 *C NMR (100 MHz, CDCls) of compound 1a.
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Fig. S4 *H NMR (400 MHz, CDCls ) of compound 2a.
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Fig. S5 **C NMR (100 MHz, CDCls) of compound 2a.
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Fig. S6 ESI-Mass Spectrum of compound 2a.
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Fig. S7 *H NMR (400 MHz, CDCl; ) of compound 3a.
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Fig. S8 **C NMR (100 MHz,



10@1 3z2v

Fig. S9 ESI-Mass Spectrum of compound 3a.
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Fig. S10 *H NMR (400 MHz, CDCl; ) of compound 4a.
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Fig. S11 °C NMR (100 MHz, CDCls) of compound 4a.
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Fig. S12 ESI-Mass Spectrum of compound 4a.
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Fig. S13 *H NMR (400 MHz, CDCl3 ) of compound 5a.
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Fig. S16 'H NMR (400 MHz, CDCl3 ) of compound 6a.
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Fig. S17 *C NMR (100 MHz, CDCls) of compound 6a.
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Fig. S19 'H NMR (400 MHz, CDCl3 ) of compound 7a.
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Fig. S20 *C NMR (100 MHz, CDCls) of compound 7a.
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Fig. S21 ESI-Mass Spectrum of compound 7a.
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Fig. S22 *H NMR (400 MHz, CDCl3) of compound 8a.
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Fig. S23 *C NMR (100 MHz, CDCls) of compound 8a.
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Fig. S27 ESI-Mass Spectrum of compound 9a.
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Fig. S28 'H NMR (400 MHz, CDCl3 ) of compound 1b.
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Fig. S29 °C NMR (100 MHz, CDCl3) of compound 1b.
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Fig. S31 'H NMR (400 MHz, CDCl3 ) of compound 2b.
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Fig. $32 *C NMR (100 MHz, CDCls) of compound 2b.
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Fig. S35 *C NMR (100 MHz, CDCls) of compound 3b.
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Fig. S37 'H NMR (400 MHz, CDCl3 ) of compound 4b.

8€0°
010"
6vC”
699"

1%8°
6GT"
LLY®

708"
09%°
Lvv*®
8S7¥ "
9€9°
866"
LL9”
§20°
018"

62¢°T

§96°

6TL"

96L"

82—
0E—
SE~_
se—"

LST—

i

110

90

100

150 140 130 120

160

Fig. $38 *C NMR (100 MHz, CDCls) of compound 4b.



e

a0
O
3225763 \
N
@]
I8 \
cl—Ta—C
% 4
Cl
Cl
40
285.7585 507.6283
B06 142
181.2847
2
341 5783
55 5224
3697434
267 6780
126.6078 51,3589 405 405.3914
%4.0835 127 0776 4628982

300

400 500 E00
Fig. S39 ESI-Mass Spectrum of compound 4b.
B —
Cl
a
e o d b
Wl
Cl
cl a—ClI
|
Cl
edc b a
I ‘,l Ly
I I I il
T T T T T T T T T T T T
Btk 10 9 8 7 6 5 4 3 2 Ppm

Fig. S40 *H NMR (400 MHz, CDCl3 ) of compound 5b.

E43.0210




[Te] < ) < N @

— M HO~O W A ~ o~
o0 ~ T N0 T ~ 0
. s i ®m e ‘ ® fe' s w el e <
o Sy W A~ OO NnMmO® I
[T2] Sy MONNNNAHAAO ~ Q0
— — e e e B B B B R | ~~ o~

105—

2

B+

40+

20H

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 ppm
: 13
Fig. S41 °C NMR (100 MHz, CDCls3) of compound 5b.
5395
Cl
O
g
7 N
cl—Ja_— ¢
Cl
929600 cl
2564605
2801215
54.935p
4538450 598.8010
1408523
214.5489 — 5633152
4047071
20,9361
1741023 300.8250 434.3737 501.4022 529.8431
100 180 200 20 300 0 400 450 500 £ED 500

Fig. S42 ESI-Mass Spectrum of compound 5b.



ppm

o

o)
({e]
o]
c
o
o
£
o
o
Neo) o < Y—
o
° S & =
° O
. Zv8 9L
989°9 g ) () 09T LL—>
889°9 © O ST
Z0L"9 =S "~
70L"9 \ / W
9TL"9 © s
8TL"9 O 5 o Lo S
vz L
092°L & m
99%"iL [ — © - G <
5Lz L m =6oT°1T 3
. — r~
mmw.w a . o DMn GE6° 60T~
a -
09% "L o - >TcoTT = T69°0TT
TLh L - —5C6°T Z0S°6TT
VLY L © =801 T SeResirs
E o Ay
LLv-L — 965" 72T~
887" L o - =066°0 [4p) LvT wNHV
67" L < vS0TLeT—7
. 8217821
WMMM @ 899 161"
98L" L [-o (=2 99€°9€T—
06L"L LL
8128 89L YT —
z82°8
[ ©
= 8LL ZST—
90%°LST
[
~—

40 ppm

70

150 140 130 120 110 100 90
Fig. S44 *C NMR (100 MHz, CDCls) of compound 6b.

160




100H

416

Br
(@)
Br N
’ /
cl Ta Cl
Cl
Cl
£5.4518
935051 E96.6887
3432231
1688163 709309 B50.8827
95,9782 #55 . 475.3347
127.6534 ! 6160985
257.0030 226,68 |E.7rar 509.9132
m{h\“H}\ "-“"‘-“ l ||!|mlI L}n” Tt L ‘l‘ll‘.n ETRTIRITIoN \‘I ". T
100 150 200 260 300 30 400 450
Fig. S45 ESI-Mass Spectrum of compound 6b.
a
d,e,f
9 c b
| “ ” | N log(m2/s)
|-9.8
D =5.939.10"" m2s"

F-9.6

F-9.4

‘ F-9.2

F-9.0

--8.8

-8.6

F-8.4

F-8.2

T T T T T T T T T T
10 9 8 7 6 5 4 3 2 1 ppm

Fig. S46 'H DOSY NMR (500 MHz, CDCls) spectrum of 8a.



° J \ lt
log(m2/s)

D =5.401.10"""m2.s"

(o]
2.>~b\§0 R Laa
4
--8.4
--8.2
I [ I T T I I T T ! -8.0
9 8 7 6 5 4 3 2 1 0 ppm
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General procedure for the calculation of hydrodynamic radius (Rn)

The hydrodynamic radius of 8a and 9a was calculated from the average diameter (day)
of d, (vertical), d, (horizontal) and d4 (diagonal), obtained from the single crystal XRD
structure (taking the measurement between the furthest atoms in each case).® The Ry value
was then correlated with the value obtained from *H DOSY NMR spectrum.

Ry = dau/2, Where day = (dy + di + da)/3

Although we reported Ry calculated by the above procedure, there is another approach to the
calculation. The minimum radius Rmin can be calculated from the molecular volume
determined from www.molinspiration.com by the formula Vinoi = (41/3)Rpmin°. The maximum
distance between the furthest atoms (d max ) was obtained from single crystal XRD structure
and the maximum radius was determined from d max. The hydrodynamic radius was
then calculated from the average of Rma and Rmin> Both the approaches led to
almost similar results.
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Fig S48. Expanded view of the unit cell of 7a, the dimer representation with red and blue colours.

Fig S49. Expanded view of the unit cell of 7a, showing the same orientation of alternative chains with
red and blue colours.
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Fig. S53 *H NMR spectrum (400 MHz, CDCI3) of the polyglycerol obtained using complex
6a in 100:1:1 molar ratio initiated with 1,1,1-tris(hydroxymethyl)propane (TMP).
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Fig. S54 1G (Inverse Gated) *C NMR of hyperbranched polyglycerol synthesized using
complex 6a [ Lis: Linear 1,3; Li4: Linear 1,4; D: Dendritic; T: Terminal].
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Fig. S55 *H NMR spectrum (400 MHz, CDCI3) of the polyglycerol obtained using complex
5b in 100:1:1 molar ratio initiated with 1,1,1-tris(hydroxymethyl)propane (TMP).
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Fig. S56 IG (Inverse Gated) *C NMR of hyperbranched polyglycerol obtained using
complex 5b in 100:1:1 molar ratio [ Lis: Linear 1,3; L14: Linear 1,4; D: Dendritic; T:
Terminal].



Table S1: Relative integrals of the different repeating units determined by inverse gated (IG) *
NMR spectroscopy and used for the calculation of the degree of branching.

Entry Sample Lis Lia D T DB
1 HPG polymer using 5a 0.13 0.30 0.24 0.33 0.53
2 HPG polymer using 6a 0.15 0.32 0.24 0.29 0.50
3 HPG polymer using 5b 0.20 0.37 0.23 0.20 0.45
4 HPG polymer using 6b 0.16 0.37 0.24 0.23 0.48
5 HPG polymer using 2b 0.20 0.35 0.19 0.26 0.41
6 HPG polymer using 2a 0.20 0.38 0.22 0.20 0.43
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Fig. S57 Proposed mechanism for the initiation, propagation and cyclization reactions for the
ROP of glycidol.
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Fig. S58 DSC trace (heating rate: 10 °C/min, 2™ scan) of polyglycerol at 100:1:1 molar ratio
(see Table 3, entry 17).
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Fig. S59 DSC trace (heating rate: 10 °C/min, 2" scan) of hyperbranched polyglycerol at
100:1:1 molar ratio (see Table 3, entry 18).



