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Going beyond the barriers of Aza-Michael reaction: controlling the 
selectivity of acrylates towards primary amino-PDMS 
By Aymeric Genest, Sandra Binauld, Emmanuel Pouget, François Ganachaud, Etienne Fleury 
and Daniel Portinha*

Table S1: Influence of the Michael acceptor on the aza-Michael addition with -

amino-PDMS (NH40D). Room temperature, bulk, r ~ 0.5

Composition (mol-%)
Michael donor Michael acceptor(a) r time

(h)
Conv.
(%) MAb DA c R-NH2 

d

25 80 73 3.5 23.5
BA 0.53

1080 100 87 7.0 6.0

1 6 6 0 94

4 20 20 0 80AN 0.50

8 34 34 0 66

1 15 15 0 85

4 39 38 1 61MeA 0.50

7 52 50 2 48

1 9 9 0 91

NH40D

tBA 0.5
264 91 87 4 9

(a) BA: butyl acrylate; AN: acrylonitrile; MeA: methyl acrylate; tBA: t-butyl acrylate, (b) Mono-adduct 

, (c) Di-adduct, (d) Primary amine groups
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Table S2: Influence of the IPOH content on the kinetics and amine composition, with 

NH40D and BA as reactants (T = 25°C).

Composition (mol-%)
Entry r Solvent

(mol%)
Time
(h)

Conv.
(%) MAa DA b R-NH2

 c

1 31 31 0 69

4 61 59 2 39S1 0.51 14

8 77 71 3 26

S2 0.53 36 5 87 82 2.5 16

1 57 55 1 44

4 83 79 2 19S3 0.50 40

8 91 85 3 12

1 70 68 1 30

4 89 85 2 13S4 0.51 57

8 94 90 2 8

1 74 72 1 27

4 91 89 1 9S5 0.51 77

8 94 92 1 6

2 85.5 84 1 15
S6 0.51 85

48 99.5 96 1.5 2

1 69 69 0 31

4 90 88 1 11S7 0.51 93

8 94 92 1 6

7 85.5 88 0 11.5

28 95 97 0 2.5S8 0.53 98

48 96.5 97 1 2
(a) Mono-adduct, (b) Di-adduct, (c) Primary amine groups
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Figure S1: Possible structures obtained in the aza-Michael reaction of a 

bis(aminopropyl)-terminated PDMS with butyl acrylate.
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13C GEA12004-t=146h bulk Tamb Agitation magnétique
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Figure S2: 13C NMR analysis of the mixture of amines after removal of residual butyl 

acrylate (entry s1, Table s1 (t = 25h)).
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Current Data Parameters
NAME           GEA12004
EXPNO                 2
PROCNO                1

F2 - Acquisition Parameters
Date_          20121031
Time              16.31
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG        cosygpqf
TD                 2048
SOLVENT           CDCl3
NS                   16
DS                   16
SWH            5341.880 Hz
FIDRES         2.608340 Hz
AQ            0.1916928 sec
RG                  362
DW               93.600 usec
DE                10.00 usec
TE                300.0 K
D0           0.00000300 sec
D1           1.48689198 sec
D13          0.00000400 sec
D16          0.00020000 sec
IN0          0.00018720 sec

======== CHANNEL f1 ========
NUC1                 1H
P0                13.00 usec
P1                13.00 usec
PL1               -2.50 dB
PL1W        14.78522682 W
SFO1        400.1324057 MHz

====== GRADIENT CHANNEL =====
GPNAM[1]       SINE.100
GPZ1              10.00 %
P16             1000.00 usec

F1 - Acquisition parameters
TD                  128
SFO1           400.1324 MHz
FIDRES        41.733440 Hz
SW               13.350 ppm
FnMODE               QF

F2 - Processing parameters
SI                 1024
SF          400.1300174 MHz
WDW                SINE
SSB      0
LB       0 Hz
GB       0
PC                 1.40

F1 - Processing parameters
SI                 1024
MC2                  QF
SF          400.1300174 MHz
WDW                SINE
SSB      0
LB       0 Hz
GB       0

GEA12004 COSY 4.3ppm-0.5 ppm t=146h
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Figure S3 : COSY analysis (JHH) of the mixture of amines after removal of residual butyl 

acrylate (entry s1, Table s1 (t = 25h))
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Current Data Parameters
NAME           GEA12004
EXPNO                 5
PROCNO                1

F2 - Acquisition Parameters
Date_          20121101
Time              10.36
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG     hsqcetgpsi2
TD                 2048
SOLVENT           CDCl3
NS                   16
DS                   16
SWH            4000.000 Hz
FIDRES         1.953125 Hz
AQ            0.2560000 sec
RG                 2050
DW              125.000 usec
DE                 6.50 usec
TE                299.9 K
CNST2       145.0000000
D0           0.00000300 sec
D1           1.50000000 sec
D4           0.00172414 sec
D11          0.03000000 sec
D13          0.00000400 sec
D16          0.00020000 sec
D24          0.00086207 sec
IN0          0.00003000 sec
ZGOPTNS

======== CHANNEL f1 ========
NUC1                 1H
P1                13.00 usec
P2                26.00 usec
P28             1000.00 usec
PL1               -2.50 dB
PL1W        14.78522682 W
SFO1        400.1319006 MHz

======== CHANNEL f2 ========
CPDPRG[2           garp
NUC2                13C
P3                 8.50 usec
P4                17.00 usec
PCPD2             80.00 usec
PL2               -3.00 dB
PL12              16.47 dB
PL2W        69.46455383 W
PL12W        0.78480780 W
SFO2        100.6203124 MHz

====== GRADIENT CHANNEL =====
GPNAM[1]       SINE.100
GPNAM[2]       SINE.100
GPNAM[3]       SINE.100
GPNAM[4]       SINE.100
GPZ1              80.00 %
GPZ2              20.10 %
GPZ3              11.00 %
GPZ4              -5.00 %
P16             1000.00 usec
P19              600.00 usec

F1 - Acquisition parameters
TD                  256
SFO1           100.6203 MHz
FIDRES        65.108421 Hz
SW              165.650 ppm
FnMODE    Echo-Antiecho

F2 - Processing parameters
SI                 1024
SF          400.1300174 MHz
WDW               QSINE
SSB                   2
LB       0 Hz
GB       0
PC                 1.40

F1 - Processing parameters
SI                 1024
MC2       echo-antiecho
SF          100.6127332 MHz
WDW               QSINE
SSB                   2
LB       0 Hz
GB       0
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Figure S4: HSQC analysis (1JCH) of the mixture of amines after removal of residual butyl 

acrylate (entry s1, Table s1 (t = 25h))
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Current Data Parameters
NAME           GEA12004
EXPNO                 6
PROCNO                1

F2 - Acquisition Parameters
Date_          20121101
Time              12.40
INSTRUM           spect
PROBHD   5 mm PABBO BB-
PULPROG    hmbcgplpndqf
TD                 4096
SOLVENT           CDCl3
NS                   16
DS                   16
SWH            5208.333 Hz
FIDRES         1.271566 Hz
AQ            0.3932160 sec
RG                 2050
DW               96.000 usec
DE                 6.50 usec
TE                300.0 K
CNST2       145.0000000
CNST13        8.0000000
D0           0.00000300 sec
D1           2.00000000 sec
D2           0.00344828 sec
D6           0.06250000 sec
D16          0.00020000 sec
IN0          0.00002235 sec

======== CHANNEL f1 ========
NUC1                 1H
P1                13.00 usec
P2                26.00 usec
PL1               -2.50 dB
PL1W        14.78522682 W
SFO1        400.1325208 MHz

======== CHANNEL f2 ========
NUC2                13C
P3                 8.50 usec
PL2               -3.00 dB
PL2W        69.46455383 W
SFO2        100.6228138 MHz

====== GRADIENT CHANNEL =====
GPNAM[1]       SINE.100
GPNAM[2]       SINE.100
GPNAM[3]       SINE.100
GPZ1              50.00 %
GPZ2              30.00 %
GPZ3              40.10 %
P16             1000.00 usec

F1 - Acquisition parameters
TD                  512
SFO1           100.6228 MHz
FIDRES        43.648106 Hz
SW              222.095 ppm
FnMODE               QF

F2 - Processing parameters
SI                 2048
SF          400.1300174 MHz
WDW                SINE
SSB      0
LB       0 Hz
GB       0
PC                 1.40

F1 - Processing parameters
SI                 2048
MC2                  QF
SF          100.6127332 MHz
WDW                SINE
SSB      0
LB       0 Hz
GB       0
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Figure S5: HMBC analysis (2JCH,  
3JCH) of the mixture of amines after removal of residual 

butyl acrylate (entry s1, Table s1 (t = 25h)).
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Figure S6: Composition change in amine for a starve-fed addition of a 
butylacrylate/isopropanol solution to an aminopropyl-terminated PDMS (r=0.5, 25°C). 
Final content in IPA: 85mol%


