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15t Part:

Monomers and
small molecules

{1-[3,5-bis(trifluoromethyl)phenyl]-3-cyclohexylthiourea} (TU)
Pages [6-13]

H NMR, COSY, 13C NMR, HSQC, ATR-FTIR, ESI-MS

. 3-(Prop-2-yn-1-ylthio)-propane-1,2-diol (1) Pages [14-20]

- 1H NMR, COSY, 13C NMR, HSQC, ATR-FTIR, ESI-MS, ESI-HRMS

. 4-[(Prop-2-yn-1-ylthio)methyl]-1,3-dioxolan-2-one (2)

Pages [21-27]
- 1H NMR, COSY, 13C NMR, HSQC, ATR-FTIR, ESI-MS, ESI-HRMS

Five-membered bis(cylic carbonate) (Monomer A)
Pages [28-38]

- 1H NMR, COSY, 13C NMR, HSQC, ATR-FTIR, ESI-HRMS

Five-membered bis(cylic carbonate) (Monomer E)
Pages [29-45]

- 1H NMR, COSY, 13C NMR, HSQC, ATR-FTIR, ESI-MS, ESI-HRMS



{1-[3,5-bis(trifluoromethyl)phenyl]-3-cyclohexylthiourea} (TU) Spectrum *H-RMN, 300 MHz, CDCI3
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IH-NMR (300 MHz, CDCl,, § ppm, J Hz) & 8.13 (Bs, 1H, Ph-NH-), 7.76 (s, 2H, H-2’, H-6"), 7.71 (s, 1H, H-4’), 6.07 (bs, 1H, -NH-cyclohexyle), 4.19 (bs, 1H, H-1), 2.07
(dd, H-2a, H-63, 2y, 26 = Yga 6 = 12.4, Jy, 30 = Jea 52 3.3), 1.70-1.10 (m, 8H, H-2b, H-3, H-4, H-5, H-6b).




{1-[3,5-bis(trifluoromethyl)phenyl]-3-cyclohexylthiourea} (TU) COSY (Bidimensional *H-*H)
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{1-[3,5-bis(trifluoromethyl)phenyl]-3-cyclohexylthiourea} (TU) COSY (Bidimensional *H-H)
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{1-[3,5-bis(trifluoromethyl)phenyl]-3-cyclohexylthiourea} (TU)  spectrum 3C-RMN, 75 MHz, CDCI3
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13C-NMR (75 MHz, CDCl,, & ppm) & 179.3 (C=S), 138.9 (C-1), 124.6 (C-2’, C-6’), 123.9 (C-3’, C-5’), 120.9 (-CF,), 119.4 (C-4’), 54.0 (C-1), 32.4 (C-2, C-6), 35.3 (C-4), 24.6
(C-3, C-5).



{1-[3,5-bis(trifluoromethyl)phenyl]-3-cyclohexylthiourea} (TU) HSQC (Bidimensional *H-3C)
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{1 -[3,5-bis(trifluoromethyl)phenyl]-3-cyclohexylthiourea} (TU) HSQC (Bidimensional *H-3C)
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{1-[3,5-bis(trifluoromethyl)phenyl]-3-cyclohexylthiourea} (TU)
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{1-[3,5-bis(trifluoromethyl)phenyl]-3-cyclohexylthiourea} (TU) Spectrum ESI-MS

170628_4V75 06/28/17 12:08:39 4V75 PM=370 C15H16F6N2S

170628_4V75#60-94 RT: 0.24-0.37 AV: 35 NL: 1.23E8
T: FTMS + ¢ ESI Full ms [60.00-900.00]
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3-(Prop-2-yn-1-ylthio)-propane-1,2-diol (1) = Spectrum *H-RMN, 500 MHz, CDCI3
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IH-NMR (CDCl,, 500 MHz) & (ppm) 3.93-3.89 (m, 1H, H-2), 3.79-3.75 (m, 1H, H-1a) 3.62-3.57 (m, 1H, H-1b), 3.33 (dd, 1H, H-1'a, J;, 5 = 2.7 Hz, ¥, 1, = 17.0 H2),
3.28 (dd, 1H, H-1'b, Jyy 5 = 2.5 Hz), 2.91 (dd, 1H, H-3a, J;, , = 4.0 Hz, 2/, 5, = 13.9 Hz), 2.78 (dd, 1H, H-3b, J,, , = 8.0 Hz), 2.28 (t, 1H, H-3’), 2.12, 1.65 (2 bs, 2H, OH).



3-(Prop-2-yn-1-ylthio)-propane-1,2-diol (1)

4V50
Sy CDS vGe Cﬁ%xs fhomeffy

- e

R

4.0 3.5

3.0

2.5

2.0

F2 [ppm]

F1 [ppm]

2.0

3.0 25

3.5

COSY (Bidimensional *H-*H)

o 8} o

OH

1

IH-NMR (CDCl,, 500 MHz) & (ppm) 3.93-3.89 (m,
1H, H-2), 3.79-3.75 (m, 1H, H-1a) 3.62-3.57 (m,
1H, H-1b), 3.33 (dd, 1H, H-1'a, J;,, 3 = 2.7 Hz,

2 a1 = 17.0 Hz), 3.28 (dd, 1H, H-1'b, J;p 5 = 2.5

Hz), 2.91 (dd, 1H, H-3a, J5, , = 4.0 Hz, 23, 5, =
13.9 Hz), 2.78 (dd, 1H, H-3b, J,, , = 8.0 Hz), 2.28
(t, 1H, H-3), 2.12, 1.65 (2 bs, 2H, OH).



3-(Prop-2-yn-1-ylthio)-propane-1,2-diol (1) Spectrum 33C-RMN, 125 MHz, CDCl3

4 3 1
9 2
sz ] OH
OH
1
JJU{L FJL,,”L_' ” .
r " T T T r 7777y
80 75 70 65 60 55 50 45 40 35 30 25 20 prm

13C-NMR (CDCl,, 125 MHz) & (ppm) 79.7 (C-2’), 71.6 (C-3’), 70.0 (C-2), 65.3 (C-1), 35.4 (C-3), 19.7 (C-1).



3-(Prop-2-yn-1-ylthio)-propane-1,2-diol (1) HSQC (Bidimensional *H-%3C)
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3-(Prop-2-yn-1-ylthio)-propane-1,2-diol (1)

Spectrum ATR-FTIR
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3-(Prop-2-yn-1-ylthio)-propane-1,2-diol (1)

170303_4V59

170303_4V59 #54-67 RT: 0.22-0.27 AV: 14 SB: 89 1.05-1.41 NL: 1.5

T: FTMS + ¢ ESI Full ms [60.00-900.00]
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3-(Prop-2-yn-1-ylthio)-propane-1,2-diol (1)

170303_4V59

03/03/17 13:43:07

170303_4V59 #65 RT: 0.26 AV: 1 SB: 42 0.03-0.07,1.25-1.37 NL: 5.30
T: FTMS + ¢ ESIFull ms [60.00-900.00]
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4-[(Prop-2-yn-1-ylthio)methyl]-1,3-dioxolan-2-one (2) Spectrum *H-RMN, 500 MHz, CDCl3
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1H, H-3b, J;, , = 7.0 Hz ), 2.33 (t, 1H, H-6).
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4-[(Prop-2-yn-1-ylthio)methyl]-1,3-dioxolan-2-one (2) COSY (Bidimensional *H-*H)
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4-[(Prop-2-yn-1-ylthio)methyl]-1,3-dioxolan-2-one (2) Spectrum 3C-RMN, 125 MHz, CDCl3
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13C-NMR (CDCl,, 125 MHz) & (ppm) 154.4 (C=0), 79.0 (C5), 75.3 (C-2), 72.5 (C-6), 68.6 (C-1), 33.9 (C-3), 20.2 (C-4).



4-[(Prop-2-yn-1-ylthio)methyl]-1,3-dioxolan-2-one (2) HSQC (Bidimensional *H-3C)
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4-[(Prop-2-yn-1-ylthio)methyl]-1,3-dioxolan-2-one (2)

Spectrum ATR-FTIR
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4-[(Prop-2-yn-1-ylthio)methyl]-1,3-dioxolan-2-one (2)  spectrum ESI-MS

170314_4V61 4Vv61 PM=172 C7H803S

170314_4V61 #54 RT: 0.21 AV:1 SB:1 3.00 NL: 1.04E8
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4-[(Prop-2-yn-1-ylthio)methyl]-1,3-dioxolan-2-one (2)  spectrum ESI-MS

170314_4V61 03/14/17 12:22:58 4Vv61 PM=172 C7H803S

170314 _4V61#61 RT: 0.24 AV:1 SB: 42 0.03-0.07,1.25-1.37 NL: 9.94
T: FTMS + ¢ ESI Full ms [60.00-900.00]
195.0084
C7Hg O3 Na S =195.0086
100 -1.3189 ppm
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Five-membered bis(cylic carbonate) Monomer A Spectrum *H-RMN, 500 MHz, CDCI3
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\\& IH-NMR (500 MHz, CDCl,) & (ppm) 7.65

(s, 2H, H-6), 4.92-4.83 (m, 2H, H-2), 4.66 (t,
4H, J,4 = 6.5 Hz, H-7), 453 (t, 2H, 2, =
J1az = 8.5 Hz, H-1a), 4.21 (dd, 2H, J;, , = 6.5
Hz, H-1b), 3.92 (d, 2H, ¥, 4 = 14.5 Hz, H-4a),
3.89 (d, 2H, H-4b), 3.21 (t, 4H, H-8), 2.95 (dd,
2H, J5,, = 5.0 Hz, %3, 5, = 14.0 Hz, H-3a), 2.87
(dd, 2H, J, , = 6.5 Hz, H-3b).
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Five-membered bis(cylic carbonate) Monomer A Spectrum *H-RMN, 500 MHz, CDCI3

| 8
'H-NMR (500 MHz, CDCl;) & (ppm) 7.65 (s, 2H, o} %N\/\S/S\/\N/N*N 0
6
H-6), 4.92-4.83 (M, 2H, H-2), 4.66 (t, 4H, J,; = 6.5 0 ’ =4 o~
HZ’ H_7), 4.53 (t' 2H, Zjla,lb = .Ila,2 = 8.5 HZ, H-la), MonomerA \/K/O

4.21(dd, 2H, J,;, = 6.5 Hz, H-1b), 3.92 (d, 2H, 2, 4,
= 14.5 Hz, H-4a), 3.89 (d, 2H, H-4b), 3.21 (t, 4H, H-
8), 2.95 (dd, 2H, J,, = 5.0 Hz, 3, 5, = 14.0 Hz, H-
3a), 2.87 (dd, 2H, J, , = 6.5 Hz, H-3b).
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Five-membered bis(cylic carbonate) Monomer A

[

L

Grupo de Invesfigacion FQM135:

F1 [ppm]
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COSY (Bidimensional *H-*H)
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3 4 N:N
O/}O«S%NJS/SV\N/N\‘N 40
O 6 7 \Qﬁ/ o)
S\/K/o

Monomer A

IH-NMR (500 MHz, CDCl,) & (ppm) 7.65
(s, 2H, H-6), 4.92-4.83 (m, 2H, H-2), 4.66 (t,
4H, J; 4= 6.5 Hz, H-7), 453 (t, 2H, Yy, v = )1,
= 8.5 Hz, H-1a), 4.21 (dd, 2H, J;,, = 6.5 Hz, H-
1b), 3.92 (d, 2H, 2,, ,, = 14.5 Hz, H-4a), 3.89
(d, 2H, H-4b), 3.21 (t, 4H, H-8), 2.95 (dd, 2H,
J32 = 5.0 Hz, 2, 5 = 14.0 Hz, H-3a), 2.87 (dd,
2H, Jy, , = 6.5 Hz, H-3b).



Five-membered bis(cylic carbonate) Monomer A COSY (Bidimensional *H-H)
[l

Grupo de Investigacion FQM135: _ : : : ; E
¥2108°: 8 5 5 5 5 | B =
SO - SIS . SVOUUON.. ORI, NIV . SUURUR.: NN . SO RO, -5 - S L

1
3 4 N:N
: : : : : : : : : O/}O«S/KNJS/SwN/N\‘N 40
i i i i i i i i i 0o ° 7 \Qg 0
......... _ S\/K/O

Monomer A

......... _ IH-NMR (500 MHz, CDCl;) 6 (ppm) 7.65
: : : : ' : : | 5 g (s, 2H, H-6), 4.92-4.83 (m, 2H, H-2), 4.66 (t,
R B e e s S -0 4H, J, 4 = 6.5 Hz, H-7), 4.53 (t, 2H, Uy, 1y = 1, ,
s = % - - & = 8.5 Hz, H-1a), 4.21 (dd, 2H, J;,,, = 6.5 Hz, H-
"""""""""""""""""""" 1b), 3.92 (d, 2H, 2,, 5 = 14.5 Hz, H-4a), 3.89
(d, 2H, H-4b), 3.21 (t, 4H, H-8), 2.95 (dd, 2H,
& J325 = 5.0 Hz, 2y, 5, = 14.0 Hz, H-3a), 2.87 (dd,

a . 2H, J3 , = 6.5 Hz, H-3b).
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Five-membered bis(cylic carbonate) Monomer A COSY (Bidimensional *H-*H)
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Monomer A

3 | ......... .......... .......... .......... ..... i .......... .......... a: .......... It 1H_NMR (500 MHZ, CDC|3) 6 (ppm) 7.65
: : : : i (s, 2H, H-6), 4.92-4.83 (m, 2H, H-2), 4.66 (t,
"""""""""""""""""""""" S| i 4H, J, 4 = 6.5 Hz, H-7), 4.53 (t, 2H, 2y, v = Jy, 5
s | ; ; ; o = 8.5 Hz, H-1a), 4.21 (dd, 2H, J;,,, = 6.5 Hz, H-
; ; » B § § § § § - 1b), 3.92 (d, 2H, Y,, 4, = 14.5 Hz, H-4a), 3.89
......... (d, 2H, H-4b), 3.21 (t, 4H, H-8), 2.95 (dd, 2H,
S & . DU DA DA DA SR B B J3pp = 5.0 Hz, 2y, 5, = 14.0 Hz, H-3a), 2.87 (dd,
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Five-membered bis(cylic carbonate) Monomer A Spectrum 3C-RMN, 125 MHz, CDCI3
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13C-NMR (125 MHz, CDCl,) & (ppm) 154.6 (C=0), 144.9 (C-5), 123.1 (C-6), 75.5 (C-2), 68.6 (C-1), 48.7 (C-7), 37.9 (C-8), 34.1 (C-3), 26.7 (C-4).



Five-membered bis(cylic carbonate) Monomer A

Grupo de investigacion FQM135: : : 5 : :
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HSQC (Bidimensional *H-3C)

1

0/}/3\ /4\&“

S7TRLN 8 s
TR A,

Monomer A

IH-NMR (500 MHz, CDCl,) & (ppm) 7.65 (s, 2H, H-6), 4.92-
4.83 (M, 2H, H-2), 4.66 (t, 4H, J, 4 = 6.5 Hz, H-7), 4.53 (t, 2H,
2121 = J1a2 = 8.5 Hz, H-1a), 4.21 (dd, 2H, Jy,, = 6.5 Hz, H-
1b), 3.92 (d, 2H, Y,, ., = 14.5 Hz, H-4a), 3.89 (d, 2H, H-4b),
3.21 (t, 4H, H-8), 2.95 (dd, 2H, J, , = 5.0 Hz, 3, 5, = 14.0 Hz,
H-3a), 2.87 (dd, 2H, J, , = 6.5 Hz, H-3b).

13C-NMR (125 MHz, CDCl,) & (ppm) 154.6 (C=0), 144.9 (C-5),
123.1 (C-6), 75.5 (C-2), 68.6 (C-1), 48.7 (C-7), 37.9 (C-8), 34.1
(C-3), 26.7 (C-4).



Five-membered bis(cylic carbonate) Monomer A
]

1| Grupo de investigacion FQM 135 é

F2 [ppm]

HSQC (Bidimensional *H-3C)

1

0/}/3\ /4\&“

S7TRLN 8 s
TR A,

Monomer A

IH-NMR (500 MHz, CDCl,) & (ppm) 7.65 (s, 2H, H-6), 4.92-
4.83 (M, 2H, H-2), 4.66 (t, 4H, J, 4 = 6.5 Hz, H-7), 4.53 (t, 2H,
2121 = J1a2 = 8.5 Hz, H-1a), 4.21 (dd, 2H, Jy,, = 6.5 Hz, H-
1b), 3.92 (d, 2H, Y,, ., = 14.5 Hz, H-4a), 3.89 (d, 2H, H-4b),
3.21 (t, 4H, H-8), 2.95 (dd, 2H, J, , = 5.0 Hz, 3, 5, = 14.0 Hz,
H-3a), 2.87 (dd, 2H, J, , = 6.5 Hz, H-3b).

13C-NMR (125 MHz, CDCl,) & (ppm) 154.6 (C=0), 144.9 (C-5),
123.1 (C-6), 75.5 (C-2), 68.6 (C-1), 48.7 (C-7), 37.9 (C-8), 34.1
(C-3), 26.7 (C-4).



Five-membered bis(cylic carbonate) Monomer A
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Monomer A

IH-NMR (500 MHz, CDCl,) & (ppm) 7.65 (s, 2H, H-6), 4.92-
4.83 (M, 2H, H-2), 4.66 (t, 4H, J, 4 = 6.5 Hz, H-7), 4.53 (t, 2H,
2121 = J1a2 = 8.5 Hz, H-1a), 4.21 (dd, 2H, Jy,, = 6.5 Hz, H-
1b), 3.92 (d, 2H, Y,, ., = 14.5 Hz, H-4a), 3.89 (d, 2H, H-4b),
3.21 (t, 4H, H-8), 2.95 (dd, 2H, J, , = 5.0 Hz, 3, 5, = 14.0 Hz,
H-3a), 2.87 (dd, 2H, J, , = 6.5 Hz, H-3b).

13C-NMR (125 MHz, CDCl,) & (ppm) 154.6 (C=0), 144.9 (C-5),
123.1 (C-6), 75.5 (C-2), 68.6 (C-1), 48.7 (C-7), 37.9 (C-8), 34.1
(C-3), 26.7 (C-4).



PHU MA-DETA (black) and Monomer A (green)

Spectra ATR-FTIR
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Five-membered bis(cylic carbonate) Monomer A Spectrum ESI-HRMS

210219_V2003 02/19/21 14:14:44 V2003 PM=548 C18H24N606S4

210219_V2003 #100 RT: 049 AV:1 SB: 1 3.00 NL: 9.51E6
T: FTMS + ¢ ESIFull ms [60.00-900.00]
571.0531
C18 H24 Og Ng Na S4=571.0532

100 -0.2578 ppm
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Five-membered bis(cylic carbonate) Monomer E
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5), 2.88-2.63 (m, 6H, H-4, H-4’ and H-6), 2.22-2.06
(m, 2H, H-3a, H-3’a), 2.05-1.90 (m, 2H, H-3b, H-

IH-NMR (300 MHz, CDCl,) & (ppm) 4.99-4.85 (m, o . /4‘\}1IEO>:O
2H, H-2, H-2’), 4.61 (t, 2H, J,,, = 8.6 Hz, H-1a, H- O/\2//\4/S\5CS -~
1’a), 4.20-4.09 (m, 2H, H-1b, H-1'b), 3.85-3.70 (m, o Non
2H, H-7), 3.50 (bs, 1H, O-H), 2.99-2.88 (m, 1H, H- 0
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Five-membered bis(cylic carbonate) Monomer E COSY (Bidimensional *H-*H)
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Monomer E

IH-NMR (300 MHz, CDCl,) & (ppm) 4.99-4.85
(m, 2H, H-2, H-2'), 4.61 (t, 2H, J,, , = 8.6 Hz, H-
B la, H-1a), 4.20-4.09 (m, 2H, H-1b, H-1'b),
' 3.85-3.70 (m, 2H, H-7), 3.50 (bs, 1H, O-H),
2.99-2.88 (m, 1H, H-5), 2.88-2.63 (m, 6H, H-4,
H-4’ and H-6), 2.22-2.06 (m, 2H, H-3a, H-3"a),
2.05-1.90 (m, 2H, H-3b, H-3’b).
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Five-membered bis(cylic carbonate) Monomer E

10
3 6 VU,
2 S5 /\}[ >:O
O/\//\A,/ \CS 3 ©
>//o " SOH

Spectrum 3C-RMN, 75 MHz, CDCI3

13C-NMR (75 MHz, CDCL,) & (ppm) 154.7 (C=0), 75.4

O
Monomer E (C-2, C-2'), 69.2 (C-1, C-1'), 63.4 (C-7), 49.0 (C-5), 34.5
(C-3, C-3’), 28.1 and 26.4 (C-4, C-4’ and C-6).
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Five-membered bis(cylic carbonate) Monomer E
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HSQC (Bidimensional *H-3C)
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Monomer E

IH-NMR (300 MHz, CDCl,) & (ppm) 4.99-4.85
(m, 2H, H-2, H-2’), 4.61 (t, 2H, J,, , = 8.6 Hz, H-
la, H-1%), 4.20-4.09 (m, 2H, H-1b, H-1’b),
3.85-3.70 (m, 2H, H-7), 3.50 (bs, 1H, O-H),
2.99-2.88 (m, 1H, H-5), 2.88-2.63 (m, 6H, H-4,
H-4" and H-6), 2.22-2.06 (m, 2H, H-3a, H-3'a),
2.05-1.90 (m, 2H, H-3b, H-3'b).

13C-NMR (75 MHz, CDCl,) & (ppm) 154.7 (C=0),
75.4 (C-2, C-2’), 69.2 (C-1, C-1’), 63.4 (C-7),
49.0 (C-5), 34.5 (C-3, C-3'), 28.1 and 26.4 (C-4,
C-4’ and C-6).



Five-membered bis(cylic carbonate) Monomer E Spectrum ATR-FTIR
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Five-membered bis(cylic carbonate) Monomer E Spectrum ESI-MS

230322_EGM1 03/22/23 13:47:49 EG-M1 PM=352 C13H2007S2

230322_EGM1 #34-66 RT: 0.17-0.34 AV: 33 SB: 242 1.39-2.67 NL: 1

T: FTMS + ¢ ESI Full ms [60.00-900.00]
100 375.05

NE (M + Na)* = 352 + 23 = 375
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Five-membered bis(cylic carbonate) Monomer E

230328_EGM1

03/28/23 12:58:10

230328_EGM1 #72-94 RT: 0.28-0.37 AV: 23 NL: 1.07E8

T: FTMS + ¢ ESIFull ms [60.00-900.00]
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2"d Part:

Polyhydroxy-
urethanes (PHU)

1. PHU A-DETA [monomer A + diethylenetriamine (DETA)] Pages [47-72]
'H NMR, COSY, HSQC, ATR-FTIR, GPC (samples P2, P4-P20)

2. PHU E-DETA [monomer E + diethylenetriamine (DETA)] Pages [73-81]
'H NMR, 13C NMR, ATR-FTIR, GPC (samples P1-P5)

3. PHU E-HMDA [monomer E + hexamethylenediamine (HMDA)] Pages [82-90]

'H NMR, 13C NMR, ATR-FTIR, GPC (samples P1-P5)

46



PHU A-DETA

B& L \/K/N\/\S s\/\N\)\/ ﬂ/o

4 3)10\“/

Monomer A +
diethylenetriamine
(DETA)]
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PHU A-DETA Spectrum *H-RMN, 500 MHz, CD30D
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'H-NMR (500 MHz, CD,0D) 6 (ppm) 7.94 (s, 2H, H-6), 7.34-7,11 (m, 2H, N-H urethane), 4.92 (bs, 1H, H-2), 4.68 (t, 4H, J;8 = 6.5 Hz, H-7),
4.07,4.02 (2 bs, 4H, H-10), 3.86 (bs, 4H, H-4), 3.77-3.31 (m, 2H, H-9, H-1), 3.24 (bs, 8H, H-8, H-11), 2.85-2.50 (m, 8H, H-3, H-12).



PHU A-DETA
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COSY (Bidimensional *H-*H)

IH-NMR (500 MHz, CD,0D) & (ppm) 7.94 (s, 2H, H-6), 7.34-
7,11 (m, 2H, N-H urethane), 4.92 (bs, 1H, H-2), 4.68 (t, 4H,
J;4 = 6.5 Hz, H-7), 4.07, 4.02 (2 bs, 4H, H-10), 3.86 (bs, 4H,
H-4), 3.77-3.31 (m, 2H, H-9, H-1), 3.24 (bs, 8H, H-8, H-11),
2.85-2.50 (m, 8H, H-3, H-12).



PHU A-DETA HSQC (Bidimensional *H-3C)

= Grupo de investigacion FQM102:

F1 [ppm]
EN
w
AN
3

T
115

A - IH-NMR (500 MHz, CD,0D) & (ppm) 7.94 (s, 2H, H-6), 7.34-
‘I I S T T - : R S S S i 7,11 (m, 2H, N-H urethane), 4.92 (bs, 1H, H-2), 4.68 (t, 4H,
< J;4 = 6.5 Hz, H-7), 4.07, 4.02 (2 bs, 4H, H-10), 3.86 (bs, 4H,
g B S B SR S S S S S i H-4), 3.77-3.31 (m, 2H, H-9, H-1), 3.24 (bs, 8H, H-8, H-11),
: : : : : : : : 2.85-2.50 (m, 8H, H-3, H-12).
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HSQC (Bidimensional *H-3C)

'H-NMR (500 MHz, CD,0D) 6 (ppm) 7.94 (s, 2H, H-6), 7.34-
7,11 (m, 2H, N-H urethane), 4.92 (bs, 1H, H-2), 4.68 (t, 4H,
J;5 = 6.5 Hz, H-7), 4.07, 4.02 (2 bs, 4H, H-10), 3.86 (bs, 4H,
H-4), 3.77-3.31 (m, 2H, H-9, H-1), 3.24 (bs, 8H, H-8, H-11),
2.85-2.50 (m, 8H, H-3, H-12).

13C-NMR (125 MHz, CD,0D) & (ppm) 159.1 (C=0), 143.7 (C-
5), 125.0 (C-6), 75.6 (C-2), 70.5 (C-9), 68.5 (C-10), 63.6 (C-1),
50.1 (C-7), 41.5 (C-8), 39.0 (C-11), 36.1 (C-12) 33.1 (C-3),
27.4 (C-4).



PHU A-DETA

|
E Srupo de Investigacion FOMT02: B
V2102 ' | : : : ﬁ | |

5.0 4.5 4.0 F2 [ppm]

75

HSQC (Bidimensional *H-3C)

'H-NMR (500 MHz, CD,0D) 6 (ppm) 7.94 (s, 2H, H-6), 7.34-
7,11 (m, 2H, N-H urethane), 4.92 (bs, 1H, H-2), 4.68 (t, 4H,
J;5 = 6.5 Hz, H-7), 4.07, 4.02 (2 bs, 4H, H-10), 3.86 (bs, 4H,
H-4), 3.77-3.31 (m, 2H, H-9, H-1), 3.24 (bs, 8H, H-8, H-11),
2.85-2.50 (m, 8H, H-3, H-12).

13C-NMR (125 MHz, CD,0D) & (ppm) 159.1 (C=0), 143.7 (C-
5), 125.0 (C-6), 75.6 (C-2), 70.5 (C-9), 68.5 (C-10), 63.6 (C-1),
50.1 (C-7), 41.5 (C-8), 39.0 (C-11), 36.1 (C-12) 33.1 (C-3),
27.4 (C-4).
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HSQC (Bidimensional *H-3C)

0 OH
1 _
/Q/ 5N7N‘ 7 N=N OH
0" 2 WNV\S/SV\N 5 H 12 12 H
4 6 7 \)\/S O N\/\N/\/
6 4 3J 10 \g/ 11 H 11 *

'H-NMR (500 MHz, CD,0D) 6 (ppm) 7.94 (s, 2H, H-6), 7.34-
7,11 (m, 2H, N-H urethane), 4.92 (bs, 1H, H-2), 4.68 (t, 4H,
J;5 = 6.5 Hz, H-7), 4.07, 4.02 (2 bs, 4H, H-10), 3.86 (bs, 4H,
H-4), 3.77-3.31 (m, 2H, H-9, H-1), 3.24 (bs, 8H, H-8, H-11),
2.85-2.50 (m, 8H, H-3, H-12).

13C-NMR (125 MHz, CD,0D) & (ppm) 159.1 (C=0), 143.7 (C-
5), 125.0 (C-6), 75.6 (C-2), 70.5 (C-9), 68.5 (C-10), 63.6 (C-1),
50.1 (C-7), 41.5 (C-8), 39.0 (C-11), 36.1 (C-12) 33.1 (C-3),
27.4 (C-4).



PHU A-DETA (black) and Monomer A (green)

Spectra ATR-FTIR
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40
4000

Wavenumber [cm-1]
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13137 (C-H triazole) I \ \ ‘li
T 3133 (C-H triazole)
3301 (O-H, N-H) \
1537
o N~ NN (N-H,
e ST NN~ g SN ' 0 u N-C=0 urethane)
o} —l= O-
Monomer A ~~S _L_0 \
{ DETA } 1698
0 OH (C=0 urethane)
B0 B& LS N=N
‘ N=N OH
" (@] WN\"/\S/S\/\NI H H
\)\/S o N\/\H/\\/N% 1790
PHU-Apgta © (C=0 st cyclic carbonate)
Monomer bis(cyclic carbonate) A L
Polyhydroxyurethane A prepared from monomer bis(cyclic carbonate) A
L l 1 l 1
3000 2000 600
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PHU A-DETA TFE, 50°C, [Monomer]: 165 mM; No catalyst GPC A, ,-P2

8,000 | oluene

4,000 -
3,000 |
e
1,000 rj\ J

Detector Response (my)
a2
o
=
o

system peak ™~

1] 2 4 6 8 10 12 14 16 13 20 22 24 26 28
Time (minutes)

[ R Usvai0 (a0 —— R Usvaioilo ]

I I N S O N N
— 2787 3726 1889 4953 1337
— 2 943 961 996 980 1.019
_ 1 2565 3337 1984 4542 1.301
— 2 975 985 990 996 1.01

(*) Mn = number average molecular weight; Mw = weight average molecular weight; Mp = peak maximum molecular weight; Mz = Z average molecular weight
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PHU A-DETA DMSO, 50°C, [Monomer]: 165 mM; No catalyst = GPCA_,-P4

36,000 -
34,000
32,000
30,000 -
28,000 -
26,000 -
24,000
22,000
20,000
18,000
16,000 -
14,000 -
12,000 -
10,000 -
8,000
6,000
4,000
2,000 -
1]
-2,000 -
-4,000 -
-6,000
-8,000 - !
-10,000 - | system peak
-12,000 -
-14,000 -
-16,000 -
-18,000
-20,000 -
22,000 -
24,000 1 i i i i i i " i i i i i i i
1] 2 4 6 3 10 12 14 16 13 20 22 24 26 28
Time {minutes)

Toluene

Detector Response (my)

——— RI-W5V-21-02-(1).0 —— RI - USV-21-02-(2).D ||

1 2576 3254 1975 4232 1.26
2 979 992 990 1006 1.01
1 2636 3382 1984 1014 1.28
2 987 1000 990 1014 1.01

(*) Mn = number average molecular weight; Mw = weight average molecular weight; Mp = peak maximum molecular weight; Mz = Z average molecular weight



PHU A-DETA TFE, TU, 25°C, [Monomer]: 165 mM GPC App4-P5
20.00_ o
_ o
Yo}
i Q
15.00 |
7 Ty}
1 0
i ™
4 <
10.00+ .
j : .ii!!I ! !I
¥ 5.00 Mo
= : S~ v \
0.00- .
: A I.', .-'rl I:! /J\ \ .-’\‘ /
] Y [ V]
5.00- o
] | [
'1000 ] [l [l | ] [l [l | [ [l | [l [ | [l [l [l | [l [l [l | [l [l [l | [ [l | [l [l ] | [l [l ] | [l [l [l | [ II | ] [ | ] ] [l | [l ] ]
000 200 400 6.00 800 10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00
Minutes
GPC Results
Dist Name | Mn Mw = MP Mz Mz+1 Mv  Polydispersty MW Marker 1 MW Marker 2
1 6141 7702 4385 10054 12960 1.254299




PHU A-DETA TFE,TU, 50°C,  [Monomer]: 165 mM

GPC A,,-P6

Dm_ o rrrmm

1 | 1
18.00
Minutes

GPC Results
Dig Name Mn  Mw MP Mz  Mz+1 | Mv Polydispersity | MW Marker 1

1 6368 6784 5834 7335 B026 1.065322

MW Marker 2
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PHU A-DETA

DMSO, TU, 25°C, [Monomer]: 165 mM

GPC Appra-P7

20.00
15.00- S
1 o
1 N
10.00+ To}
] 3
5 ] |
x 5.009
= i
0.00-— S — E— e o
| |
-5.00+ |
] |
'10.00III|III|III|III|III|III|III|III|III|III|III|II'I|III|III|III
0.00 200 400 6.00 800 10.00 1200 14.00 16.00 18.00 20.00 2200 24.00 26.00 28.00 30.00
Minutes
GPC Results
Dist Name Mn Mw = MP Mz | Mz+1 Mv  Polydispersity MW Marker 1 MW Marker 2
1 5490 6507 5405 7925 9682 1.185260



PHU A-DETA DMSO, TU, 50°C, [Monomer]: 165 mM GPC Ap-P8
60.00
40.00-
20,001
. |-. . i
0.001 e — | / \ .
= o Fik Y - . -~
E b D 1 |I !
= e =] | i
20.00 ™~ \ | .'
] e
40.00- &
i Ly
£0.00 i
-EDDE;- I I I | 1 ] ] | I I I | I I I | I I I | I 1 | ] ] | I
10.00 12.00 14.00 16.00 18.00 20.00 22.00 24 DD
Minutes
GPC Reaults
Digt Name  Mn | Mw  MP Mz | Mz+1 Mv | Polydispersity | MW Marker 1 | MW Marker 2
1 5353 5413 5663 5472 5530 1.011196
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PHU A-DETA TFE, DBU, 25°C, [Monomer]: 165 mM GPC A,,-P9

2
~
©
=

]
<t
©
=
o
2

T T I T
18.00
Minutes

GPC Reaults
Dig Name = Mn Mw MP Mz  Mz+1 Mv Polydisperaty MW Marker 1 MW Marker 2

1 12869 13804 10484 14864 16020 1.070925



PHU A-DETA

TFE, DBU, 50°C,

[Monomer]: 165 mM

GPC A, ,-P10

60.00
40.00-
2000 Al
] j |
- R _,.--+-.,__ - |
0.00 7T g L | /‘\
] - | |
-20.00+ < ,l I,' |I
i i |
4 e | Il' | |
-40.00 N |
: e | II| I
60.001 \/ |
-ED{H} i | I ] L] | I I I | I I I | 1 1 I | I 1 I | 1 | ] |
10.00 12.00 14.00 16.00 18.00 20.00 2200 24 00
Minutes
GPC Reaults
Dig Name Mn Mw MP Mz | Mz+1 My | Polydipersty MW Marker 1 | MW Marker 2

8748 9589 T224

10630 | 11787

1.096097
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PHU A-DETA

DMSO, DBU, 25°C;

[Monomer]: 165 mM

GPC A,-P11

15.00
10.00
500
o ]
i
0.00+
i ﬂ
5,00 J“|
- |
] | f
-10.00 | L — I ————
10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00
Minutes
GPC Results
Dig Name  Mn Mw MP Mz @ Mz+1 Mv Polydispersty MW Marker 1 MW Marker 2
1 13188 14326 10315 15634 17041 1.086360



PHU A-DETA DMSO, DBU, 50°C;  [Monomer]: 165mM  GPCA_,-P12

15.00

10.00]

5.001

[y ]
(]
—
@
—
|
o
o=
=
[2n]

pRIU

0.00]
5.001

10.004

T T T I T T T I T T T I T T T I T T T I T T T I T T T I T
10.00 12.00 14.00 16.00 18.00 20.00 22.00 24.00
Minutes

GPC Results
DigsName Mn @ Mw MP Mz Mz+1 Mv  Polydispersty MW Marder 1 MW Marker 2

1 8568 8624 8773 8680 8736 1.006530



PHU A-DETA TFE,TU, 25°C,  [Monomer]: 1.8 M GPC A,p,-P13

15.00
10.00-
5.00-
=) i
o _
1 —
0.00-

. ﬂ ﬁ\

—1 [] . DB ] 1 1 I ] ] 1 I 1 1 ] | ] 1 1 I 1 ] 1 I ] 1 ] I 1 1 1 I 1
10.00 12.00 14.00 16.00 18.00 20.00 22.00 24 00
Minutes
GPC Re=ults

Dig Name  Mn Mw MP Mz | Mz+1 Mv Polydisperaty MW Marker 1 | MW Marker 2
1 14645 16409 | 14024 18407 | 20486 1.120469



PHU A-DETA

TFE, TU, 50°C,

[Monomer]: 1.8 M

GPC A,;;,-P14

URIU

= 5424 - 20.099

A\

-10.00

0.00 2.00

Dist Name

400 6.00 800 10.00 1200

GPC Results
Mv  Polydispersity MW Marker 1

Mn Mw  MP Mz @ Mz+1
7440 8525 5424 9824 11182

Minutes

1.145820

1400 16.00 18.00 20.00 22.00 24.00 26.00 28.00 30.00

MW Marker 2



PHU A-DETA

DMSO, TU, 25°C,

[Monomer]: 1.8 M

GPC A,p,-P15

Dig Name

Mn Mw MP Mz
10457 10769 | 9749 11130

T I T
18.00

Minutes
GPC Results
Mz+1
11531 1.029884

Mv  Polydispersty MW Marker 1

MW Marker 2




PHU A-DETA DMSO, TU, 50°C,

[Monomer]: 1.8 M

GPC Ap,-P16

uRIU
on
o
?

5033 - 20 249—

~ /,.-- =

'1000 [ D e e e

000 200 400 6.00 800 1000 12.00 14.00 16.00

Minutes

GPC Results
Dist Name Mn Mw | MP Mz Mz+1

1 6671 7883 5033 9855 12393 1.181585

18.00 20.00 22.00 2400 26.00 28.00 30.00

Mv  Polydigpersity MW Marker 1

MW Marker 2



PHU A-DETA

TFE, DBU, 25°C,

[Monomer]: 1.8 M

GPC A,rs-P17

HRIU

Dig Name

GPC Results
Mn  Mw MP Mz Mz+1 Mv Polydispersty MW Marer 1 MW Marker 2

8568 8624 8773 8680 8736

1.006530




PHU A-DETA

TFE, DBU, 50°C,

[Monomer]: 1.8 M

GPC A,;,-P18

DigsName Mn  Mw MP
775 9018 5481

u_ﬂf%a
-]
&l
©
¥,
I | I I I | 1 1 I | I
16.00 18.00 20.00
Minutes
GPC Reaults
Mz Mz+1

10524 | 12106

I
24 .00

Mv | Polydigperasity MW Marker 1 | MW Marker 2

1.162762
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PHU A-DETA DMSO, DBU, 25°C, [Monomer]: 1.8 M GPC Apera-P19

8957 - 19.092

|
18.00
Minutes

GPC Results
Dig Name | Mn Mw MP Mz Mz+1 Mv  Polydigpersty MW Marker 1 | MW Marker 2

1 10434 | 11245 8957 12198 13243 1.077784



GPC A,;,-P20

PHU A-DETA DMSO, DBU, £o°C,  [Monomer]: 1.8 M
60.00
40.00-
20.00-
! - : | ) /"(*.\“ B L
5 0007 = X N/ 4
E n = | |
= = s 1 i
-20.00 o0 | |
T ] II III i
40,00 & \/
. o W 1
i od
60.00
-ED{H}- I I | I ] ] I I 1 I | 1 I I | I I 1 | 1 I I ] ] ] | I
10.00 12.00 14.00 16.00 18.00 20.00 22100 2400
Minutes
GPC Results
Digt Name  Mn Mw MP Mz | Mz+1 Mv Polydisperaty | MW Marker 1| MW Marker 2
1 12173 | 14705 12898 17932 21457 1207967
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PHU E-DETA

Monomer E +
diethylenetriamine
(DETA)

H
O OH O

HO
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PHU E-DETA Spectrum *H-RMN, 500 MHz, DMSO-d,
L N = oCc = o O N AN LD s O Gy s OY 0y o 0O s 0 SO 0o Oy Ly
[— &N [ I L = e B N S T A o B e T N B i Y - T 6 T e BN i S e B & T A Al i N - IR N i & & B i AN & B & LT |
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\/ VL NN N TSNS TS| | | ]/
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%
BOGRAESR R iR
© "Son  "Son ©
1T T 1T T T T T 717 r - —T7r 7 T T 1T T T T L
6.5 6.0 55 4.5 4.0 3.5 3.0 2.5 ppm

' Vs wks s e

LH-NMR (500 MHz, DMSO-d,) & (ppm) 7.07, 7.03 (2 bs, 2H, N-H), 4.99-4.81 (m, 3H, OH), 4.70 (bs, 1H, H-2), 3.99-3.83 (m, 2H, H-9), 3.76 (bs, 1H, H-8), 3.71-3.64
(m, 2H, H-7), 3.62-3.50 (m, H-1), 3.14-3.04 (m, 4H, H-10), 2.94-2.81 (m, 1H, H-5), 2.80-2.68 (m, 2H, H-6), 2.67-2.58 (m, 8H, H-4, H-4’, H-11), 2.01-1.54 (m, 4H,
H-3, H-3").



PHU E-DETA

Spectrum 3C-RMN, 125 MHz, DMSO-d,

OH
3 6 4 H 14 11 H
2 5 N
\(\(S\Cs/\-)za\/o N\/\N/\ﬁ \]\*
1 , 3 9 10 H
OH OH
PHU-EpgTa 13C-NMR (125 MHz, DMSO-d,) 6
(ppm) 156.8 (C=0), 73.7 (C-2), 68.2
(C-9), 67.7 (C-8), 63.2 (C-7), 62.7 (C-
1), 48.9 (C-11), 48.1 (C-5), 40.9 (C-
10), 34.4, 34.2, 31.9, 31.5 (C-3, C-3/,
C-6), 28.6, 27.1, 26.9 (C-4, C-4').
WMWW
L L L T T T T T T R
75 70 65 60 55 50 45 40 35 30 25 pp



Spectra ATR-FTIR

PHU E-DETA
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PHU E-DETA

DMSO, TU, 50°C, [Monomer]: 1.8 M

GPC E,,-P1

15.00

GPC Results
Mv Polydispersity MW Marker 1

1.371764

Dist Name MW Marker 2

15922 21841 28842 36056




PHU E-DETA

DMSO, DBU, 50°C,

[Monomer]: 1.8 M

GPC Eppp,-P2

15.00

12722 - 16.452

Dist Name

Mn

Mw MP
10717 13777 12722

GPC Results

Mz+1

17222 20609

|
18.00

Minutes

T | I
20.00

Polydispersity MW Marker 1
1.285451

MW Marker 2




PHU E-DETA EtOH, TU, 25°C, [Monomer]: 1.8 M GPC Eyp,-P3

15.00

|
18.00
Minutes

GPC Results
Dist Name Mn Mw MP Mz Mz+1 Mv  Polydispersity MW Marker 1 MW Marker 2

1 10133 14518 13806 19080 23558 1.432751




PHU E-DETA EtOH, TU, 50°C, [Monomer]: 1.8 M GPC Epgra-P4

15.00

[
18.00
Minutes

GPC Results
Dist N\ame  Mn Mw MP Mz Mz+1 Mv Polydispersity MW Marker 1 MW Marker 2

1 19419 29629 24585 43185 58085 1.525796




PHU E-DETA EtOH, DBU, 50°C, [Monomer]: 1.8 M GPC Epra-P5

15.00

=
3
9351 - 17.033

GPC Results
Dist Name Mn Mw MP Mz Mz+1 Mv Polydispersty MW Marker 1 MW Marker 2

1 8503 10316 9351 12396 14549 1.213128




PHU E-HMDA

Monomer E +
hexamethylenediamine
(HMDA)




PHU E-HMDA Spectrum *H-RMN, 500 MHz, DMSO-d,
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7.0 6.5 6.0 5.5 .5 ppm

o e

1H-NMR (500 MHz, DMSO-dj) & (ppm) 7.11, 7.06 (2 bs, 2H, N-H), 4.97-4.79 (m, 2H, OH), 4.68 (bs, 1H, H-2), 3.97-3.81 (m, 2H, H-9), 3.73 (bs, 1H, H-8), 3.70-3.61 (m,
2H, H-7), 3.60-3.51 (m, 2H, H-1), 3.07-2.96 (m, 4H, H-10), 2.95-2.80 (m, 1H, H-5), 2.79-2.66 (m, 2H, H-6), 2.46-2.58 (m, 4H, H-4, H-4’), 1.95-1.52 (m, 4H, H-3, H-3’),
1.43 (bs, 4H, H-11), 1.29 (bs, 4H, H-12).



PHU E-HMDA Spectrum 23C-RMN, 125 MHz, DMSO-d,
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3
o 1 , ’ o ©° ™ m H 13C-NMR (125 MHz, DMSO-d;) &
OH OH (ppm) 156.7 (C=0), 73.6 (C-2),
PHU-E, o 68.1 (C-9), 67.7 (C-8), 63.2 (C-7),
62.7 (C-1), 48.2 (C-5), 40.8 (C-10),

34.5, 31.9 (C-3, C-3’), 34.3 (C-6),
29,7 (C-11), 28.5, 26.7 (C-4, C-4),
26.3 (C-12).
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Spectra ATR-FTIR

PHU E-HMDA
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PHU E-HMDA

DMSO, DBU, 25°C,

[Monomer]: 2.8 M

GPCE,pa-P1
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URIU

0.00

-5.00+

—+18091 - 15.758

-10.00

10.00

Dist Name

Mn Mw MP
14210 20262 18091

Minutes
GPC Results
Mz Mz+1  Mv Polydispersity MW Marker 1

27264 34324

1.425931

MW Marker 2




PHU E-HMDA DMSO, DBU, 50°C,  [Monomer]: 1.8 M GPC Eyyypp-P2
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- N
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] o
5.00—_ g
od
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18.00 24.00

Minutes

GPC Results
Dist Name  Mn Mw MP Mz Mz+1 Mv Polydispersity MW Marker 1 MW Marker 2

1 22470 34055 29878 48802 64461 1.515543




PHU E-HMDA DMSO, TU, 50°C, [Monomer]: 1.8 M GPC Eyyppa-P3

uRIU

|
18.00
Minutes

GPC Results
Dist Name Mn Mw MP Mz Mz+1 Mv Polydispersty MW Marker 1 MW Marker 2

1 14266 18476 16438 23445 28646 1.295087



PHU E-HMDA

EtOH, TU, 50°C,

[Monomer]: 2.8 M

GPCE,\pa-P4

URIU

Dist Name

|
18.00

Minutes
GPC Results
Mw MP Mz Mz+1

Mv | Polydispersity MW Marker 1
13639 12845 17415 21186 1.315142

MW Marker 2




PHU E-HMDA EtOH, DBU, 50°C, [Monomer]: 1.8 M GPC Eyppa-P5

15.00

URIU

| ' | '
18.00 24.00

Minutes

GPC Results
Dist Name = Mn Mw MP Mz Mz+1 Mv Polydispersity MW Marker1 MW Marker 2

1 10643 13657 12301 17107 20577 1.283156



	Diapositiva 1: Spectra and GPC Data for Polyhydroxyurethanes Formation from Bis(cyclic carbonate) Monomers in Multicomponent Semi-IPN Hydrogels Fabrication 
	Diapositiva 2: Authors information
	Diapositiva 3:    Index and Keywords   Dataset language: English 
	Diapositiva 4: Grant information    and   Table of contents    
	Diapositiva 5: 1st Part:   Monomers and small molecules
	Diapositiva 6
	Diapositiva 7
	Diapositiva 8
	Diapositiva 9
	Diapositiva 10
	Diapositiva 11
	Diapositiva 12
	Diapositiva 13
	Diapositiva 14
	Diapositiva 15
	Diapositiva 16
	Diapositiva 17
	Diapositiva 18
	Diapositiva 19
	Diapositiva 20
	Diapositiva 21
	Diapositiva 22
	Diapositiva 23
	Diapositiva 24
	Diapositiva 25
	Diapositiva 26
	Diapositiva 27
	Diapositiva 28
	Diapositiva 29
	Diapositiva 30
	Diapositiva 31
	Diapositiva 32
	Diapositiva 33
	Diapositiva 34
	Diapositiva 35
	Diapositiva 36
	Diapositiva 37
	Diapositiva 38
	Diapositiva 39
	Diapositiva 40
	Diapositiva 41
	Diapositiva 42
	Diapositiva 43
	Diapositiva 44
	Diapositiva 45
	Diapositiva 46: 2nd Part:  Polyhydroxy-urethanes (PHU)
	Diapositiva 47: PHU A-DETA   
	Diapositiva 48
	Diapositiva 49
	Diapositiva 50
	Diapositiva 51
	Diapositiva 52
	Diapositiva 53
	Diapositiva 54
	Diapositiva 55
	Diapositiva 56
	Diapositiva 57
	Diapositiva 58
	Diapositiva 59
	Diapositiva 60
	Diapositiva 61
	Diapositiva 62
	Diapositiva 63
	Diapositiva 64
	Diapositiva 65
	Diapositiva 66
	Diapositiva 67
	Diapositiva 68
	Diapositiva 69
	Diapositiva 70
	Diapositiva 71
	Diapositiva 72
	Diapositiva 73: PHU E-DETA   
	Diapositiva 74
	Diapositiva 75
	Diapositiva 76
	Diapositiva 77
	Diapositiva 78
	Diapositiva 79
	Diapositiva 80
	Diapositiva 81
	Diapositiva 82: PHU E-HMDA   
	Diapositiva 83
	Diapositiva 84
	Diapositiva 85
	Diapositiva 86
	Diapositiva 87
	Diapositiva 88
	Diapositiva 89
	Diapositiva 90

