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An ORTEP plot of the structure of tris(5-(2-aminothiazolyl))phosphine
trihydrochloride (6), with selected bonding parameters listed in the caption, and

copies of the NMR spectra of selected amides synthesized in this work.
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Fig. S1 ORTEP-type view of the structure of tris(5-(2-aminothiazolyl))phosphine
trihydrochloride (6) showing the crystallographic labeling scheme. Thermal ellipsoids
are drawn at 20% probability level. Selected bond lengths (A): P(1)-C(3) = 1.825(7);
P(1)-C(6) = 1.805(7); P(1)-C(9) = 1.793(7); C(1)-N(1) = 1.350(9); C(1)-N(2) =
1.307(9); N(1)-C(2) = 1.315(9); C(2)-C(3) = 1.345(9); C(3)-S(1) = 1.753(6); S(1)-C(1)
= 1.709(7); Selected bond angles (°): C(3)-P(1)-C(6) = 95.2(3); C(3)-P(1)-C(9) =
102.3(3); C(6)-P(1)-C(9) = 105.9(3); N(1)-C(1)-N(2) = 121.9(7); C(1)-N(1)-C(2) =
114.3(6); N(1)-C(2)-C(3) = 116.8(7); C(2)-C(3)-S(1) = 107.5(5); C(3)-S(1)-C(1) =
91.3(3); S(1)-C(1)-N(2) = 127.9(6).
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*** Current Data Parameters ***

NAME JFA
EXPNO ESPECT~1
PROCNO 1

*** Acquisition Parameters ***
AQ_mod dad

BF1 : 300.1300000 MHz
NC -2

NS 186

01 1500.65 Hz
02 1853.43 Hz
Sw 11.9679 ppm
TE 3000 K
*** Processing Parameters ***

LB 0.30 Hz
*** 1D NMR Plot Parameters ™
SR 6.50 Hz
ppm_cm 0.56
Hz_cm 169.43
AQ_time 2.2806530 sec

*** Current Data Parameters ***

NAME JFA
EXPNO ESPECT~1
PROCNO : 3

*** Acquisition Parameters ***
AQ_mod dqd

BF1 75.4677480 MHz
NC i -1

NS 256

01 B301.45 Hz
0z 2011.55 Hz
sw 230.0215 ppm
TE 300.0 K
*** Processing Parameters ***

;] 3 3.00 Hz
*** 1D NMR Plot Parameters ***
SR 76.00 Hz
ppm_cm 10.85
Hz_cm 816.92
AQ_time 0.8437180 sec
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*** Current Data Parameters ***

NAME JFA
EXPNO ESPECT~1
s38Edy &2 g w1
coE3888 8 0 ** Acquisition Parameters ***
s il | BF1 © 300.1300000 MHz
NC 3 2
NS 21
o1 1486.91 Hz
o2 1853.43 Hz
SW 10.5173 ppm
e TE 2082 K
*** Processing Paramelers ***
NO, L8 030 Hz
“* 1D NMR Plot Parameers ***
HoN SR 6.00 Hz
ppm_cm 0.50
11i ("H NMR in CD,0D) Hz_em 148.80
AQ_time 25952260 sec
|
A - .
g 8 g
s - S0 S I B 2 O B B 2 B B B B e o] i
2.0 8.0 7.0 6.0 4.0 3.0 2.0 1.0 0.0
(ppm)
o 523 5 E ~ " *** Current Data Parameters ***
2 ZEE B&g 8 NAME JFA
e :‘. ‘; 8 Ra ?—i ﬁ EXPNO ESPECT~1
" ol o e = PROCNO 3
| ‘ | H ‘ | *** Acquisifion Parameters ***
AQ_mod qsim
BF1 754677190 MHz
NC -
NS 7
o1 712472 Hz
02 1200.52 Hz
sw 252.8521 ppm
TE 2982 K
*** Processing Parameters ™™
Q 8 300 Hz
“* 1D NMR Plot Parameters ***
NO, R 76.00 Hz
ppm_cm 11.93
HzN Hz_em 900.19
AQ_time 0.8585220 sec
11i (3C{'H} NMR in CD;0D)
T —T T —— — —————
190 170 150 130 110 90 70 50 30 10 -10
(ppm)
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*** Current Data Parameters ***

NAME 4 JFA
EXPNO ESPECT~1
PROCNO  : 1

*** Acquisition Parameters ***
AQ_mod dad

BF1 :300.1300000 MHz
NC i -2

NS i 16

o1 i 1500.65 Hz
0z i 1853.43 Hz
SW g 11.9679 ppm
TE i 3000 K
*** Processing Parameters ***

LB 4 0.30 Hz
*** 1D NMR Plot Parameters ***
SR 5 6.50 Hz
ppm_cm 0.56
Hz_cm 169.43
AQ_time 22806530 sec
*** Current Data Parameters ***
NAME i JFA
EXPNO ESPECT~1
PROCNO 3

*** Acquisition Parameters ***
AQ_mod : dod

BF1 © 754677490 MHz
NC : -

NS : 256

o1 z 8301.45 Hz
02 : 2011.55 Hz
sw 3 230.0215 ppm
TE § 300.0 K
** Processing Parameters ***

LB B 3.00 Hz
*** 1D NMR Plot Parameters ***
SR 2 36.00 Hz
ppm_cm 10.85
Hz_em 818.92
AQ_time 09437180 sec
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*** Current Data Parameters ***

NAME ¥ JFA
EXPNO ESPECT~1
PROCNO : 1

*** Acquisition Parameters ***
AQ_mod dqd

BF1 : 300.1300000 MHz
NC 3 2

NS § 16

o1 § 1500.65 Hz
02 : 1853.43 Hz
SW % 11,9679 ppm
TE 4 300.0 K
*** Processing Parameters ***

LB 4 0.30 Hz
*** 10 NMR Plot Parameters ***
SR : 6.50 Hz
ppm_cm 0.56
Hz_cm 169.43
AQ_time 2.2806530 sec

*** Current Data Parameters ***

NAME 3 JFA
EXPNO ESPECT~1
PROCNO 3

*** Acquisition Parameters ***
AQ_mod dod

BF1 1 754677490 MHz
NC : -1

NS % 256

01 g 8301.45 Hz
02 3 201155 Hz
sw i 230.0215 ppm
TE 300.0 K
*** Processing Parameters ***

LB £ 3.00 Hz
*** 10 NMR Plot Parameters ***
SR i 76.00 Hz
ppm_em 1085
Hz_cm 818.92
AQ_time 09437180 sec
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***Current Data Parameters **

NAME

EXPNO ESPECT~1
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*** Acquisition Parameters ™
AQ_mod dqd

BF1 © 300.1300000 MHz
CPDPRGT :

NC ' -2

NS 128

o1 150065 Hz
02 1853.43 Hz
W 11.9870 ppm
TE 3000 K
™ Processing Parameters **

LB 030 Hz
“*1D NMR Plot Parameters ™
SR 0.00 Hz
Ppm_cm 0.54
Hz_cm 162.53
AQ_time 22806530 sec
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*** Current Data Parameters ***

NAME

EXPNO ESPECT~1
PROCNO : 2

= Acquisition Parameters ™
AQ_mod dgd

BF1 754677490 MHz
CPDPRGT :

NC A

NS 1024

o1 8301.45 Hz
02 2011.55 Hz
sw 2300215 ppm
TE 300.0 K
™ Processing Parameters ***

LB 3.00 Hz
1D NMR Plot Parameters ™
SR -0.00 Hz
ppm_cm 1041
Hz_cm 785.57
AQ_time: 09437180 sec




Electronic Supplementary Material (ESI) for Green Chemistry
This journal is © The Royal Society of Chemistry 2013

g g3
85 =g
P~ 6 0
4 P
o} o)
HoN
11r ("H NMR in CD,0D)
! | ".
. e e I %
g g
8 \8.
A AR " A" AR " SAAERARE"" A
(ppm)
2y ¥ g B
o o = o T
28 ¥ £ 5
|| |
¢} o}

\

11r ("*C{'H} NMR in CD;0D)

HoN

—2.3412

S-10

), S S =
o
@
«©
e
«
4.0 3.0 2.0 1.0 0.0
2
8
e
i
|
|
‘"'” "'.‘ oy :
70 50 30 10 -10

*** Current Data Parameters ™

NAME : JFA
EXPNO ESPECT~1
PROCNO 1

“* Acquisition Paramelers ***
AQ_mod qsim

BF1 : 300.1300000 MHz
NC 2

NS E 20

o1 1466.91 Hz
02 ; 1853.43 Hz
sw : 10.5173 ppm
TE > 2082 K
*** Processing Parameters ***

LB - 0.30 Hz
*** 1D NMR Plot Parameters ***
SR : 6.50 Hz
ppm_cm 0.50
Hz_cm 148.89
AQ_time 2.5952260 sec

*** Current Data Parameters **

NAME i JFA
EXPNO ESPECT~1
PROCNO 3

*** Acquisition Parameters ***
AQ_mod qsim

BF1 1 T5.4677190 MHz
NC H -1

NS ¥ 126

o1 - 712472 Hz
02 : 1200.52 Hz
sw 252.8521 ppm
TE : 2882 K
*** Processing Parameters ***

LB 2 3.00 Hz
*** 1D NMR Plot Parameters ***
SR 76.00 Hz
ppm_cm 11.93
Hz_cm 900.18
AQ_time 0.8585220 sec
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#++ Current Dato Porameter

NAME usuario
EXPNO £ escrit~1
PROCNO 1

=x& Acquisition Parameters

AQmod dad
AUNM auzg
BF1 300.1300000
BF2 300.1300000
BF3 300.1300000 }
DATEt 05:54:12
DATED Feb 08 2013
DE i s
DECBNUC : off
DECIM 24
Fw 125000.00
INSTRUM spect
LOCNUC 2H
NS 24
o1 1500.65 +
02 1650.71
03 1650.71 +
PULPROG : 2930
RG 32.0000000
RO 20t
SFO1 300.1315007 ¢
SFO2 300.1316507 }
SFQ3 300.1316507
SOLVENT CDCI3
sw 239359 ¢
SWh 7183.908
TE 2852 ¢
WBST 1024

=+ Current Data Paramele

NAME usuario
EXPNO escrit~1
PROCNO 2
=+ Acquisition Parameters
AQmod gsim
AUNM auzg
BF1 75.4677190
BF2 300.1300000
BF3 75.4677190
DATEL 05:57:03
DATEd Feb 08 2013
DE : 20.0
DECBNUC : off
DECIM 8
Fw 125000.00
INSTRUM spect
LOCNUC 2H
NS 42
1 11320.16
02 1200.52
03 7546.28
PULPROG : 2gpg30
RG 11585.2001953
RO £ 20
SFO1 75.4790392
SFO2 300.1312005
SFO3 754752653
SOLVENT CDCI3
Sw 321.5707
SWh 24271.845
TE 285.2
WBST 1024
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1.0000

*** Current Data Paramelers ***
NAME JFA
EXPNO :  ESPECT~1
PROCNO 1

*** Acquisition Parameters ***
AQ_mod dqd

BF1 : 300.1300000 MHz
NC g 2

NS £ 16

o1 g 1500.65 Hz
02 ¥ 1853.43 Hz
sw § 11.8679 ppm
TE H 296.5 K
*** Processing Parameters ***
LB g 0.30 Hz
***1D NMR Plot Parameters ***
SR : 6.50 Hz
ppm_cm 0.56
Hz_cm g 169.43
AQ_time :  2.2806530 sec
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*** Current Data Parameters ***
NAME : JFA
EXPNO :  ESPECT~1
PROCNO : 3
2 oo *** Acquisition Parameters ***
= ] EE g AQ_mod dqd
2 o BF1 754677480 MHz
\|\“1 NC ¥ -1
NS : 256
o1 § 8301.45 Hz
02 H 2011.55 Hz
swW 5 230.0215 ppm
TE : 300.0 K
*** Processing Parameters ***
LB % 3.00 Hz
*** 1D NMR Plot Parameters **
SR 5 76.00 Hz
ppm.ecm 10.85
Hz_cm ¥ 818.92
AQ_time @  0.9437180 sec
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*** Current Data Parameters ***

NAME JFA
s2288%Ek S3IRBTIILECE oocwo | 1
Rt RRREE EBIBRAANERES o d
N e P T L o Acquisition Parameters
b J—‘—J-lé_.ﬂ **-‘—-.%TH I‘“&H’""m‘é"‘oj’l AQ_mod gsim
BF1 : 300.1300000 MHz
NC : 2
NS : 3t
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(e} 02 1853.43 Hz
sw 105173 ppm
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NH2 *** Processing Parameters ***
8 0.30 Hz
11z ("H NMR in CD;0D) =
ppm_cm 0.50
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| | S | = Acquisition Paramelers ***
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NC : =
NS 101
o o1 712472 Hz
02 120052 Hz
sw 2528521 ppm
Ph TE 2082 K
NH, *** Processing Paramelers ™"
13 1 . LB 3.00 Hz
11z (°C{"H} NMR in CD;0D) *++ 1D NMR Plot Paramelers ***
SR 36,00 Hz
ppm_cm 11.93
Hz_om 900.19
AQ_time 0.8585220 sec
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Current Data Parameters

NAME aeda541
gxaap8rnsR822S RPN $
GO B NN 0D~ DM PROCNC ; !
ol B e
P S A P APPSR F2 - Acquisition Parameters
Date_ 20121013
Time 14.38
THSTRUM spect
(@] PROBHD 5 mm QNP 1H/13
PULPROG 230
™ 24576
SOLVENT
\ NS 56
Ds (o]
Ph NH; sWH 7183.908 Hz
FIDRES 0.292314 Hz
. aQ 1.7106092 sec
g o 11ab ("H NMR in CD,0D) RG 143.7
[ DW 69.600 usec
| DE 7.00 usec
TE 298.2 K
{ Dl 0.50000000 sec
I DO 1
|
| 1 [ CHANNEL fl =
o [f NuC1 1H
| J ] Pl 6.30 usec
. PL1 -6.00 dB
SFO1 300.1315007 MHz
F2 - Processing parameters
! SI 32768
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wow no
SSB 0
q LB 0.00 Hz
GB 0
I BC 1.00
L J L
T T T Y T T T T T T
8 7 6 5 4 3 2 1 ppm
|
-
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22|
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Current Data Parameters
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EXPNO 2
S - PROCNO !
2 T H88% | F2 - Acquisition Parameters
[ B ELSRRLEE Y Date_ 20121019
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INSTRUM spect
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i (0] DS 4
SWH 20491.803 Hz
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| a0 0,7996136 sec
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DW 24,400 usec
Ph \ NH, DE 20.00 usec
TE 298.2 K
13 1 D1 0.50000000 sec
7 dll 0.03000000 sec
11ab (*"C{'H} NMR in CD;0D) bRLTA 6140000001 sec
TDO 1
= CHANNEL fl m=e=ss==
13C
7.00 usec
-4.00 dB
75.4771525 MHz
I
mmmms=s= CHANNEL f2
CPDPRG2 waltzl€
I Nuc2 H
PCPD2 80.00 usec
PL2 -6.00 dB
PL12 21.00 dB
PL13 120.00 dB
sFO2 300.1312005 MHz
|
F2 - Processing parameters
s1 32768
SF 75.4677190 MHz
WDW EM
sse ]
1B 1.00 Hz
GB Q
PC 1.40
[
T T T T T T T T T T T T T T T T T T
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= Current Data Parameters **
NAME £ Javi
8Ny g% vy
83T 23 i
[N ©o Acquisition Parameters **
SO o ¢
BF1 :300.1300000 MHz
CPDPRGT :
NC § -2
o) NS : 128
o1 © 150085 Hz
o2 D 185343 Hz
\ SW ¢ 11.9679 ppm
NHz TE : 3000 K
“** Processing Parameters ***
Ik} 1 0.30 Hz
Cl 1D NMR Plot Parameters ***
11ac ("H NMR in CD;0D) L.
ppm_cm 0.54
Hzem 16253
AQtime : 22808530 sec
- o |
l 2
k+{ K
T TTyT T TTTTTITTITTToTeTT T UL | T T T T T B B e T L i
10.0 2.0 8.0 7.0 6.0 5.0 4.0 30 20 10 X
(ppm)
*** Current Data Parameters ™
N
B RRE 85 § S ;v
& NG BN ©
~ Th8 B8 & PROCNO 2
- T e *** Acquisition Parameters **
| O A0_mod dod
BF1 75.4677490 MHz
CPDPRGT
NC 4
NS 1024
o1 8301.45 Hz
O 02 201155 Hz
W . 2300215 ppm
TE 3000 K
\ ** Processing Parameters ™
NH, 8 300 Hz
1D NMR Plot Paramesters **
SR 15094 Hz
Cl ppm_em 10.41
11ac (*C{'"H} NMR in CD;0D) i disie)
AQtime  © 0.8437180 sec
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*** Curent Data Parameters **
NAME : Javi
P T Sgemes S |
ol el Qore oo PROCNO
r‘-'-T'r—'r—'r—'rér-'rér-.‘ l\‘l‘t\jinininini :;p:z:mm Parameters **
ki o = | gsim
o 3 HFA#—J BF1 : 300.1300000 MHz
CPDPRGT :
NC b 2
* NS 1
o1 146691 Hz
[0/} 185343 Hz
Ph NH, sw 105173 ppm
TE 072K
11ag (‘"H NMR in CD;0D) *** Processing Parameters **
LB b 030 Hz
** 1D NVR Plot Parameters **
SR 6.00 Hz
ppm_cm 050
Hz_cm 14889

AQfime 2505260 sec

90 8.0 B RS Y RRRRRD'Y RN "ol
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i o s s “** Curent Data Parameters =

i a Ie= o NAME - Jai

= S 853 ;5 BXPNO  © ESPECT~1

L PROCNO : 3

| 4] || = Acquisiion Pararmeters ***

AQmod gsim
BF1 . 754677190 MHz

CPDPRGT :

NC E -

NS ; 116

o) o © o TIARH

© 10082 H
sw . 2528621 ppm

TE : 072K

Ph NH, ** Processing Parameters ***
Bl . 18 : 300 Hz
11ag ("°C{'H} NMR in CD;0D) 10 NVR Pt Parameless ™
SR 76.00 Hz

ppm_cm 193

Hz_cm 90019

AQ time 08585220 sec

o ol prtbot ‘ A ‘ » Pibilspraimrs| Yo s
e 170 150130 11080 700 R0 0T g
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