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Synthesis, characterization and properties of amino acid ionic
liquids derived from the triaminocyclopropenium cation

Owen J Curnow* and Ruhamah Yunis

Department of Chemistry, University of Canterbury, Private Bag 4800, Christchurch 8140, New Zealand

NMR and IR spectra are provided in numerical order.

Bis(diethylamino)-S-(1-carboxyethylamino)cyclopropenium methylsulfate, [C3(NEt,),(NH(CHMeCOOH))]MeSO,,
[E;Ala]MeSO, (1a)

Acquisition Time (sec) 1.8920 [ comment ry-01-38-54¢{DCM} Date Feb 11 2011 Dare Stamp Feb 11 2011
File Name Wile\UsersO-.ojc10iHome\My Documents\AAIL papeng63518h.idifid Frequency (MHz) 499 .68 Nucleus 1H

Number of Transienis 8 | Original Points Count 11370 | Points Count 16384 Puise Sequence s2pul Receiver Gain 36.00
Solvent CHLOROFORM-d [ Spectrum Offset (Hz) 2498 4285 Spectrum Tvpe STANDARD Sweep Width (Hz) 600962
Temperature (degree C) 23.000 |
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Acguisition Time (sec) 1.3005 Comment ry-01-38-55a(DCM) [E4alalMeS0O4 | Date Feb 12 2011
Dare Stamp Feb 12 2011 File Name Wile\sersO. . oic10\Home'My Documents\AAIL paperigf3535c. fidifid
Frequency (MHz) 125.66 Nucleus 13C Number of Transients 24840 Original Points Count 39649
Points Count 65536 Pulse Sequence s2pul Receiver Gain 30.00 Solvent CHLOROFORM-d
Spectrum Offset (Hz) 13192.7188 Specuum Type STANDARD Sweep Width (Hz) 30487.80 Temperature (degree C) 23.000
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Bis(diethylamino)-S-(1-carboxy-2-methylpropylamino)cyclopropenium methylsulfate, [C;(NEt,),(NH(C,HsCOOH))|MeSOy,,
[E4Val]MeSOy4 (1b)
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Bis(diethylamino)-S-(1-carboxy-2-hyroxylpropylamino)cyclopropenium methylsulfate,
[C3(NEt,),(NH(CsHsOCOOH))]MeSO,, [E;Thr]MeSO, (1j)
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Acquisition Time (sec) 1.8920 Comment ry-01-79-46q (ChCI3+ ethanol layer) [ Date Aug 32011

Dare Stamp Aug 3 2011 File Name WWile\WsersO. . ojc10\Home\My Documents\AAIL papeng64622n.fidifid

Frequency (MHz) 459 638 Nucleus 1H Number of Transienis 8 Original Poinis Count 11370

FPoints Count 16384 Puise Sequence sZpul Receiver Gain 26.00 Solvemt CHLOROFORM-d
Spectrum Offset (Hz) 2498 3643 Spectrum Type STANDARD Sweep Width (Hz) 600962 Temperature (degree C) 23 000
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Acquisition Time (sec) 1.3005 Comment ry-01-79-46g [ETIMeS04 | Date Oct 52011

Darte Stamp Oct 52011 File Name WileWsersO. ojc10\Home\My DocumentsiAAIL paperig66007c.fidifid

Frequency (MHz) 125.66 Nucleus 13C Number of Transients 2723 Original Points Count 39649

Points Count 65536 Puise Sequence s2pul Receiver Gain 30.00 Solvent CHLOROFORM-d

Spectrum Offser (Hz) 131927185 | Specrrum Type STANDARD | Sweep Width (Hz) 30487 80 Temperature {degree C) 23.000
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Bis(diethylamino)-S-(2-carboxypyrrolidino)cyclopropenium methylsulfate, [C3(NEt,),(N(C4H,COOH))|MeSO,, [E,Pro]MeSO, (1k)

NONNNNNN NN

1227\ \l4

7.0 6.5 6.0 5.5 5.0 4.5 4.0 35 3.0 2.5 2.0 1.5 1.0
el o o|o]w o o o | (=3
B > e & [2S S
4 o £ ] B B =) o
=
13C 6f ry—01-54~-85L
=T =t =1
N w0 o O ™M — ™ ~ ™
N @w O O O m A ~ ™ @ 0
. R oy Mo~ o w® ~ — ™
=i ~ W . . . .
— ~ ™~ 0 < — O — =
! — 0 B el n < (80} o~
i | i |
|
\/ N | |

Adalovatad Astatd i aAnila b PP A TRTe T s b s L .hu
N YRR AT AT A A vy aalih L4 il il bie s e

MM AMAASARAR RASAAMAAM IAAARARRASY o T T T & T T T T T T T T T T
210 200 190 180 170 160 15 140 130 120 110 100 90 84 70 60 50 40 .: 38



Bis(diethylamino)-S-(1-carboxyethylamino)cyclopropenium bistriflamide, [C;(NEt,),(NH(CHMeCOOH))|NTf,, [E;Ala]NTH, (2a)

Acquisition Time {sec) 1.8920 Comment ry-01-41-58b[E4 alanine]TFSA | Dare Feb 14 2011
Date Stamp Feb 14 2011 File Name Wile\WsersO. ojc10\Home\My Documents\AAIL paperigfi3545h fidiid

Frequency (MHz) 499.68 Nucleus 1H Number of Transients 8 Original Points Count 11370

Points Count 16384 Pulse Sequence s2pul Receiver Gain 30.00 Solvemt CHLOROFORM-d
Spectrum Offset (H7) 2498 3643 Spectrum Type STANDARD Sweep Width (Hz) 600962 Temperature (degree C) 23.000
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Acquisition Time {sec) 1.3005 Comment ry-01-41-59a[E4alanine] TFSA | Dare Feb 15 2011

Date Stamp Feb 15 2011 File Name ile\UsersO-.ojc10\HomeMy Documents\AAIL paperigB3b64c.fidifid

Freguency (MHz) 125.66 Nucleus 13C Number of Transients 23380 Original Points Count 39649

Points Count 65536 Pulse Sequence s2pul Receiver Gain 30.00 Solvent CHLOROFORM-d
Spectrum Offser (Hz)  13192.7188 Spectrum Type STANDARD Sweep Width (Hz) 30487.80 Temperature (degree ) 23.000
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Bis(diethylamino)-S-(1-carboxy-2-methylpropylamino)cyclopropenium bistriflamide,
[C3(NEt,),(NH(C;HsCOOH))INTF,, [E;ValINTF, (2b)

Date Stamp

Acquisition Time (sec) 1.8%20

Comment

ry-01-62-05¢c [E4vallTFSA three times water wash

Jun 3 2011 File Name

Wile\UsersO. . oje

[ Dare Jun 32011

0O\Home\My Documents\AAIL paper\g63904h fidfid

Frequency (MHz)

499 .68 Nucleus

1H

Number of Transients 8

Original Poinis Count 11370

Points Count

16384 Puise Sequence

sZpul

Receiver Gain 32.00

Solvent CHLOROFORM-d

Spectrum Offset (Hz)

24083643 Spectrum Type

STANDARD

Sweep Width {Hz) 6009.62

Temperature (degree C) 23.000
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RMS of Noise 133356494

Acquisition Time (sec) 1.3005 Comiment ry-01-62-05¢c [E4vallTFSA three times water wash | Dare Jun 3 2011
Date Stamp Jun 32011 File Name Wile\UsersO..ojc10\HomeMy Documents\AAIL paperig63904c fidifid
Frequency (MHz) 125 .66 Nucleus 13C Number of Transients 3008 Original Points Count 39649
Points Count 65536 Pulse Sequence s2pul Receiver Gain 30.00 Solvent CHLOROFORM-d
Spectrum Offset (Hz)  13161.7480 Spectrum Type STANDARD Sweep Width (Hz) 30487.80 Temperature {degree C) 23.000
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Bis(diethylamino)-S-(1-carboxy-3,3-dimethylethylamino)cyclopropenium bistriflamide, [C3;(NEt,),(NHCOOHC;H4(CHj3),))|NTf,,
[E4Leu]NTf, (2¢)

Sample Mame:
Ry4317a-1

Data Collected on:
uc-chem-nmr400.canterbury.ac.nz-vomrs400

BArchive directory:
Jhome/chem/vnmreys/data/ryul3

Sample directory:
Ry4317a-1

FidFile: PROTON cdel3 20130228 400 01

Pulse Sequence: PROTON (s2pul)
Bolvent: cdell
Data collected on: Feb 28 2013

Temp. 26.0 C / 293.1 K
Sample #53, Operator: ryul3

Relax. delay 1.000 sec
Pulse 45.0 degrees

Bcqg. time 2.556 sec

Width £410.3 Hz

8 repetitions

OBSERVE H1, 399.8451005 MH=z
DATA PROCESSING

FT size 32768

Total time 0 min 28 sec

A S N s

Plotname: PROTON cdel3 20130228 400 01 plot0l

Sample Name:
Ry4317a-1
Data Collected on:
uc-chem-nmr400. canterbury.ac.nz-vomrad00
Archive directory:
/home/chem/vnmreya/data/ryull
Sample directory:
Ry4317a-1
FidFile: CARBON cdcl3 20130301 _400_01

Pulse Sequence: CARBON (s2pul)
Solvent: cdcl3
Data collected on: Mar 1 2013

Temp. 26.0 C / 299.1 K
Sample #53, Operator: ryul3

Relax. delay 1.000 sec
Pulse 45.0 degrees

Req. time 1.311 sec

Width 25000.0 Hz

5348 repetitions

OBSERVE C13, 100.5411305 MHz
DECOUPLE H1, 339.8470%37 MHz
Power 33 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz

FT size 65536

Total time 3 hr, 49 min

L L
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Plotname: CARBON cdcl3_20130301 400 01 _plot0l
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Bis(diethylamino)-S-(1-carboxy-2-methylbutylamino)cyclopropenium bistriflamide, [C3(NEt,),(NHCOOHC,H,
(CH3)CH,CH;COOH))INTf,, [E4lle]NTf, (2d)

Sample Name:
RY¥4321a
Data Collected on:
uc-chem-nmr400.canterbury.ac.nz-vomrs400
Archive directory:
/home/chem/vnmrsys/data/ryull
Sample directory:
RY¥4321a
FidPile: PROTON cdcl3_20130226_400_01

Pulse Seguence: PROTON (s2pul)
Bolvent: cdcl3
Data cecllected on: Feb 26 2013

Temp. 26.0 C / 293.1 K
Sample #53. Operator: ryul3

Relax. delay 1.000 sec
Pulee 45.0 degrees

Acg. time 2.556 sec

Width €410.3 Hz

B repetitions

OBSERVE H1l, 399.8451005 MHz
DATA PROCESSINC

FT size 32768

Total time 0 min 28 sec (’_'

A B |

./\..l )L A AJU |

12 10 8 6 4 2 0 ppm
-0.03 3.48 0.09 23.65 58.25
0.05 7.72 2.%94 2.87 0.99

Dlotname: DROTON cdel3 20130226 400 01 plot0l



Sample Name:
RY4321a
Data Collected on:
uc-chem-nmr400.canterbury.ac.nz-vomrs400
Archive directory:
/home/chem/vnmreys/data/ryull
Sample directory:
RY432la
FidFile: CARBON cdcl3 20130228 400 _01

Pulse Sequence: CAREON (s2pul)
Solvent: cdcl3
Data collected on: Feb 27 2013

Temp. 26.0 C / 299.1 K
Sample #53, Operator: ryul3

Relax. delay 1.000 sec
Pulee 45.0 degrees

Acg. time 1.311 sec

Width 25000.0 Hz

9312 repetiticns

OBSERVE (€13, 100.5411305 MHz
DECOUPLE H1, 32395.8470353%7 MHz
Power 33 4B

continuously on

WALTEZ-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz

FT size 65536

Total time 5 hr, 58 min

220 200 180 160 140 120 100 80 60 40 20 0 ppm

Plotname: CARBON cdcl3 20130228 400 01 plot0l
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Bis(diethylamino)-S-(1-carboxy-3-methylthioproylamino)cyclopropenium bistriflamide, [C3;(NEt,;),(NHCOOHC;HsSCH;))|NT1,,
[EsMet]NTH;, (2¢)

Sample Name:
RY4312a

Data Collected on:
uc-chen-nmr400.canterbury.ac.nz-vomrs400

Archive directory:
/home/chem/vnmrseys/data/ryul3

Sample directory:
RY4312a

FidFile: DROTON cd3ed 20130232 400 01

Pulse Sequence: PROTON (s2pul)
Solvent: cd3od
Data collected on: Feb 22 2013

Temp. 26.0 C / 299.1 K
Sample #53, Operator: ryul3l

Relax. delay 1.000 sec
Pulse 45.0 degrees

Reg. time 2.556 sec

Width 6410.3 Hz

8 repetitions

OBSERVE H1, 395.8466758 MHz
DATA DROCESSING -
FT size 32768

Total time 0 min 28 sec

12 10 8 6 2 0 ppm
-0.01 0.07 29.43 12.04
1.48 16.56 4.99 35.45

Plotname: PROTON cdiod 201302322 _£00_01 plot0l

Sample Name:
RY4312a

Data Collected om:
uc-chem-nmr400.canterbury.ac.na-vrmra400

Archive directory:
/home/chem/vnmrsys/data/ryull

Sample diractery:
RY4312a

FidFile: CARBON cd3od 20130225 400 01

Pulse Sequence: CAREON (s2pul)
Solvent: cdiod
Data cellected on: Feb 25 2013

Temp. 26.0 C / 299.1 K
Sample #53, Operator: ryull

Relax. delay 1.000 sec
Pulse 45.0 degrees

Bog. time 1.311 sec

Width 25000.0 Hz

7760 repetiticns

OBSERVE C13, 100.5415266 MH=z
DECOUPLE H1, 39%.84B6751 MHz
Power 33 4B

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz

FT size 65536

Total time 4 hr, 58 min

| J | J
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Plotname: CARBON cdlod 20130225_400_01_plotol
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Bis(diethylamino)-S-(1-carboxy-2-phenylethylamino)cyclopropenium bistriflamide,
[C3(NEt,),(NHCOOHC,HsCeHs)INTS,, [E,Phe]NTF, (2f)

Sample Name:
RY433%a
Data Ceollected on:
uc-chem-nmr400.canterbury.ac.nz-vomrs400
Archive directory:
/home/chen/vnmreys/data/ryul3
Sample directory:
RY¥433%a
FidFile: PROTON cdcl3 20130313 400 01 K’

Pulse Sequence: PROTON (s2pul)
Solvent: edcl3
Data collected on: Mar 19 2013

Temp. 26.0 C / 239.1 K
Sample #54, Operator: ryul3

Relax. delay 1.000 sec
Dulee 45.0 degrees
Acg. time 2.556 sec
Width 6410.3 Hz

8 repetitions

OBSERVE H1l, 355.8451005 MHz

DATA PROCESSING

FT size 32768

Total time 0 min 28 sec

S I )
A.J_J L J .

12 10 8 [ 4 2 0

ppm

1B.63 2.88 3.01 0.17

Plotname: PROTON cdcl3_2013031% 400 01 plot0l



Sample Name:
RY4333%a
Data Ceollected on:
uc-chem-nmr400.canterbury.ac.nz-vomra4d0
Brchive directory:
/home/chem/vnmrsys/data/ryull
Sample directory:
RY433%a
FidFile: CARBON cdcl3 20130320 400 01

Pulse Sequence: CARBON (s2pul)
Soclvent: cdell
Data collected on: Mar 19 2013

Temp. 26.0 C / 293.1 K
Sample #54, Operator: ryul3

Relax. delay 1.000 sec
Pulse 45.0 degrees

Bcg. time 1.311 sec

Width 25000.0 Hz

9312 repetitions

OBSERVE (€13, 100.5411305 Mz
DECOUPLE H1, 393.8470597 Mz
Power 33 dB

continucusly on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz

FT size 65536

Total time 5 hr, 58 min

L Ll | |

220 200 180 160 140 120 100 80 60 40 20 0 ppm

Plotname: CARBON cdel3 20130320 400 01 plot0l

; LRUKER |
® 7 (<O |
o \

@ ( | ﬂ

7
|

60

5
1

Transmittance [%]

4
|

30

20

| | | LY TN
| i |

8 5gg% §8% ssmaz |
3 2 e ==0 2RRE%

I I T | I T I

3500 3000 2500 2000 1500 1000 500

Wavenumber cm-1



Bis(diethylamino)-S-(1-carboxy-2-(1H-indol-3-yl)ethylamino)cyclopropenium bistriflamide, [C;(NEt,),(NHCOOHC,H;CsHgN))|NTf,,
[E,Try]NTf; (2g)

Sample Name:
RY4325a
Data Collected on:
uc-chem-nmr400.canterbury.ac.nz-vnmra400
Archive directory:
/home/chem/vamrsys /data/zyull
Sample directory:
RY4325a
FidFile: PROTON cdel3 20130227 400 01

Pulse Sequence: PROTON (s2pul)
Solvent: cdcl3
Data collected on: Feb 27 2013

Temp. 26.0 € / 299.1 K
Sample #52, Operator: ryull

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acg. time 2.556 sec

Width 6410.3 Hz

8 repetitions

OBSERVE Hl, 399.8451005 MH=z
DATA PROCESSING

FT size 32768

Total time 0 min 28 sec

17.82 32.96 8.30

Plotname: DROTON cdel3 20130227 400 01 plot0l

Zample Fame:
EY43I5b
Data Collected on:
uwc-chen-mer400. canterbury. ac.nz-vomret 00
Archive dirsctory:
/home/chen /vomroys/data/ryul3
Sample directory:
RY4325b
FidFile: PROTON ocdlod 20130227 _400_01

Fulge Sequence: FROTON (sZpuall r-""
Solvent: cdled
Data collected on: Feb 27 2013

Temp. 26.0 C / 289.1 K
Sample #51, Operator: ryull

Relax. delay 1.000 sec
Puloe 45.0 degrees

Log. time 2.556 sec

Width 6410.3 Hz

8 repatitions

CBSERVE H1, 399.B8466758 MHz
DATAR FROCESSING

FT pize 31768

Total time 0 min 28 sec

12 10 a [ 4 2 0 ppm
f— L R — i T
1.33 32.54 7.65 2.70 32.48
0.19 2.47 15.30 34,82 0.43

Plotname: FPROTON cdlod 20130227 400 01 plotdl



Sample Name:
RY4325b
Data Collected on:
uc-chen-nmr400.canterbury.ac.nz-vomrad00
Archive directory:
/home/chem/vnmreys/data/ryull
Sample directory:
RY4325b
PidPile: CARBON cdlod 20130301 400 _01

Pulse Sequence: CARBON (sZpul)
Bolvent: cd3od
Data collected on: Feb 28 2013

Temp. 26.0 C / 299.1 K
Sample #54, Operator: ryul3

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acg. time 1.311 sec

Width 25000.0 Hz

9312 repetiticns

OBSERVE C13, 100.5415266 MHz
DECOUPLE H1, 399.8486751 MH=z
Power 33 4B

continuously on

WALTZ-1¢ modulated

DATA PROCESSING

Line broadening 0.5 Hz
FT size 65536
Total time 5 hr, 58 min

220 200 180 160 140 120 100 80 60 40 20 0 ppm

Dlotname: CARBON cd3od 20130301 400 01 plot0l

RUKER

(]
[o)]
o _
o |
g | |
[&]
5o | -
-'E‘D
: ) N
=
S o _
;LO
)
o
~
a
Q|
]
| ) i
| | |
2 IR & R O2ELBRS o ao
< 5ed 0 P s A T ] o Mk
[e:] Do - @ SO W ~M W0 W O
8 &% £ BEssaces  BrEE |
‘ | 1 T \ ; | |
3500 3000 2500 2000 1500 1000 500

Wavenumber cm-1



Bis(diethylamino)-S-(1-carboxy-2-hydroxyphenylethylamino)cyclopropenium bistriflamide, [C3(NEt,;),(NHCOOHC,H;C¢Hs0))|NTf,,
[E4Tyr]NTf; (2h)

Sample Name:
RY4331le

Data Collected on:
uc-chem-mmr400.canterbury.ac.nz-vomrs400

BArchive directory:
/home/chem/vnmrsys/data/ryull

Sample directory:
RY4331le

FidFile: PROTON cd3od 20130308_400_01 /"

Pulse Sequence: PROTON (s2pul)
Solvent: cd3od
Data collected on: Mar 8 2013

Temp. 26.0 C / 299.1 K
Sample #54, Operator: ryul3

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acg. time 2.556 Bec

Width €410.3 Hz

B repetitions

OBSERVE H1l, 359.8466758 MHz
DATA PROCESSING

FT size 32768

Total time 0 min 28 sec

I B AN B -

13 10 8 6 4 2 0 ppm
L T 1 T 1 T 1 L T 1 T 1 T 1 T
0.86 0.02 13.42 30.39 0.26
10.26 -0.01 2.82 41.98

Plotname: PROTON cdiod 20130308 400 01 plotdl

Sample Name:
RY4331e
Data Collected on:
uc-chem-nmr400.canterbury.ac.nz-vnmrs400
Archive directory:
/home/chem/vnmreys/data/ryul3
Sample directory:
RY4331e
FidFile: CARBON dmao_ 20130311 400_01

Pulse Sequence: CARBON (s2pul)
Seclvent: dmeo
Data collected on: Mar 11 2013

Temp. 26.0 C / 293.1 K
Sample #52, Operator: ryul3

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acg. time 1.311 sec

Width 25000.0 Hz

6208 repetitions

OBSERVE (13, 100.5416080 MHz
DECOUPLE Hl, 355.8485550 MHz
Power 33 4B

continuously on

WALTEZ-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz

FT size 65536

Total time 3 hr, 5% min

| | "

‘ " " W . y " vu'mhﬁm

220 200 180 160 140 120 100 a0 60 40 20 0 ppm

Dlotname: CARBON dmso 20130311 400 01 plot0l
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Wavenumber cm-1
Bis(diethylamino)-S-(1-carboxy-2-hydroxyethylamino)cyclopropenium bistriflamide,
[C3(NEt,),(NHCOOHC,H;CH,0H)INTf,, [E;Ser]NTf, (2i)
Sample Name:
RY4343a
Data Collected on:
uc-chem-nmr400.canterbury.ac.nz-vnmrs400
Archive directory:
/home/chem/vomreys/data/ryul3l
Sample directory:
RY4343a
FidPile: PROTON dmso 20130320 400 01
Pulse Sequence: DROTON (e2pul) (
Solvent: dmso

Data collected on: Mar 20 2013

Temp. 26.0 C / 299.1 K
Sample #54, Operator: ryull

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acg. time 2.556 sec

Width 6410.3 Hz

8 repetitions

OBSERVE Hl, 399.B46%997 MH=z
DATA PROCESSING

FT size 32768

Total time 0 min 28 sec

o SN 1
Ny

12 10 8 6 4 2 0 ppm
0.31 0.34 5.21 32.00 5.81
6.01 0.45 7.91 4.48 37.47

Plotname: PROTON dmso 20130320 400 01 plot0l



Sample Name:
R¥4343a
Data Collected on:
uc-chem-nmr400.canterbury.ac.nz-vomrs400
Archive directory:
/home/ chem/vnmreys/data/ryul3
Sample directory:
RY4343a
FidFile: CARBON dmso 20130321 400_01

Pulse Segquence: CAREON (s2pul)
Sclvent: dmso
Data collected om: Mar 21 2013

Temp. 26.0 C / 299.1 K
Sample #54, Operator: ryull

Relax. delay 1.000 sec
Pulee 45.0 degrees

Acg. time 1.311 sec

Width 25000.0 Hz

€208 repetitioms

OBSERVE C13, 100.5416080 MHz
DECOUPLE H1l, 35%.84B3350 MHz
Power 33 4B

continuously on

WALTZ-16 modulated

DATA PROCESEINC

Line broadening 0.5 Hz
FT size &5536
Total time 3 hr, 5% min

220 200 1e0 160 140 120 100 80 60 40 20 0 ppm

Plotname: CARBON dmso 20130321 400 01 plot0l
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Bis(diethylamino)-S-(1-carboxy-2-hyroxylpropylamino))cyclopropenium bistriflamide, [C;(NEt,),(NH(C;H;OCOOH))|NTH,,
[E4Thr]NTf, (2j)

File Name

| Comment

ry-01-87-69a [EAITFSA

Dare Sep 12011 Darte Stainp Sep 12011

Wile\WsersO. . ojc10\Home My Documents\AAIL paperiqG5245h fid\fid
Number of Transients 8

499,68 Nucleus 1H

Frequency {(MHz)

[ original Points count 11370

Points Count 16384 Pulse Sequence s2pul Receiver Gain 34.00

CHLOROFORM-d

| Specrrum Offset (Hz)

2498.3643 Specrum Type STANDARD Sweep Width (Hz) 6009.62

0.60

055

0.50

Mormalized | ntensity

VerticalScaleFactor = 1

o |

[

80

LA T0

6.5

55

45 40 35
Chemical Shift (ppm)

30 .41 20 05

Date Stamp

Acquisition Time (sec) 1.3005

Comment

ry-01-63-08 [ET[TFSA

[ pare Oct 62011

Oct 62011

File Name

Wile\WsersO..gj

10\Home\My Documents\AAIL paperigB3927c fid\fid

Frequency {MHz)

12566

Nucleus

13C

Number of Transienis 2984

QOriginal Points Count

Points Count

65536

Pulse Sequence

s2pul

Receiver Gain

30.00

39649

Solvent

CHLOROFORM-d

Spectrum Offser (Hz)

13192.7188

Spectrum Type

STANDARD

Sweep Width (Hz) 30487.80

Temperature (degree C) 23 000

Mormalized Intensity

1.00
0.95
0.90
0.85
0.80
0.75
0.70
0.65
0.60

o
o
m

=
o
=

=
'Y
on

0.40

0.30
0.25

0.20

063927c

VerticalScaleFactor = 1

T
96

T
88

T
80

Chemical Shift {ppm}

T T T T
72 64 56
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Bis(diethylamino)-S-(2-carboxypyrrolidino)cyclopropenium bistriflamide, [C3(NEt,),(N(C,H;,COOH))INTf,,
[EsPro]NTf, (2k)

1.00+

0.55-

Mormalized Intensity
(=]
in
'

Acquisition Time (sec) 18920 Comment ry-01-61-02b [FAprollTFSA two water wash [ pare Jun 2 2011

Date Stamp Jun 2 2011 File Name Wile\UsersO. ojc 10Home\My Documents\AAIL paperig63892h fid\fid

Frequency (MHz) 499,68 Nucleus 1H Number of Transients 8 Original Points Count 11370

Points Count 16384 Pulse Sequence s2pul Receiver Gain 30.00 Solvent CHLOROFORM-d
Specurum Offset (H7) 2498 3643 Spectrum Type STANDARD Sweep Width (Hz) 6009 .62 Temperaiure (degree C) 23.000

638920

VerticalScaleFactor = 1

m N

T T T T T T T
45 40 35
Chemical Shift (ppm)

30 25




Acquisition Time (sec) 1.3005

Comment

ry-01-61-02b [E4prollTESA

[ Date Jun 22011

Date Samp

Jun 22011 File Name

WilelsersO. ojc10\Home\My Documents\AAIL paperigG389

2c.fid\fid

Freguency (MHz)

12566 Nucleus

13C Number of Transients 23772

Original Points Count 39649

Mormalized Intensity

Transmittance [%]

1.00

095

0.90

0.85

0.80

075

0.70

0.30

0.25

0.20

015

0.10

80 90

70

80

40

30

20

Poinis Count

65636 Pulse Sequence

Spectrum Offset (Hz)

s2pul Receiver Gain 30.00

Soivent CHLOROFORM-d

13160.3525 Spectrum Type

STANDARD Sweep Width (Hz) 30487 .80

Temperature (degree C) 23.000

gE63892¢c

VerticalScaleFactor = 1

ey

152 144 138

2980.79

)

———
| I{\

Chemical Shift (ppm)

128 120

1740.70 ——

1575.62 ——
1827.79
1447.63 —
1385.63 -
134847 —
1224.07
1173.63 ——
113412 —
1052.38 —

3500 3000

T
2500 2000

Wavenumber cm-1

iy
o
=]
o




Bis(diethylamino)-S-(1-carboxy-4-guanidiniumbutylamino)cyclopropenium bistriflamide, [C3(NEt,),(NH(COOH)(CsH;;N3))][NTf;],
[EsArgH][NT£,]; (2D

Sample Name:
RY4292b

Data Collected on:
uc-chem-nmr400.canterbury.ac.nz-vomra400

Archive directory:
Jhome/chem/vnmreys/data/ryull

Sample directory:
RY42392b

FidFile: PROTON cd3cd 20130215 400_01

Pulse Sequence: PROTON (s2pul)
Solvent: cd3iod
Data cellected omn: Feb 15 2013

Temp. 26.0 C / 299.1 K

Sample #54, Operator: ryul3

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acq. time 2.556 sec

Width 6410.3 Hz

8 repetitions

OBSERVE H1, 399.B466758 MHz
DATA PROCESSINC

FT size 32768

Total time 0 min 28 asec

12 10 8 6 4 2 0 ppm
0.01 0.10 32.94 30.70
0.09 26.42 9.73

Plotname: PROTON cd3od_20130215_400 01 plotol

Sample Name:
RY4292b
Data Collected on:
uc-chem-nmr400. canterbury.ac.nz-vomredd0
Archive directory:
/home/chem/vnmreya/data/ryull
Sample directory:
RY4292b
FidFile: CARBON cd3ed 20130215 400 01

Pulse Sequence: CAREON (s2pul)
Solvent: cdiod
Data collected on: Feb 15 2013

Temp. 26.0 C / 239.1 K
Sample #54, Operator: ryull

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acg. time 1.311 sec

Width 25000.0 Hz

6208 repetitions

OBSERVE (13, 100.5415266 MHz
DECOUPLE H1, 355.8486751 MHz
Power 33 4B

continuously on

WALTZ-16 modulated

DATA PROCESSTHG

Line broadening 0.5 Hz

FT size 65536

Total time 3 hr, 5% min

L m n N

220 200 180 160 140 120 100 80 60 40 20 0 ppm

Plotname: CARBON cd3od 20130215 400 01 plet0l
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3500 3000 2500 2000 1500 1000 500
Wavenumber cm-1
Bis(diethylamino)-S-(1-carboxy-2-imidazoliumethylamino)cyclopropenium bistriflamide,
[C3(NEt;),(NH(COOH)C;H;C5N,H,))IINTF, ], [E;HisH][NTF,], (2m)
Sample Name:
RY4306a
Data Collected on:
uc-chem-nmr400.canterbury.ac.nz-vomra400
Archive directory:
Jhome/chem/vnmreys/data/ryull
Sample directory:
RY4306a
FidFile: PROTON cd3od 20130221 400 _01
Pulse Seguence: PROTON (s2pul)
Sclwvent: cd3od
Data ccollected on: Feb 21 2013
Temp. 26.0 C / 299.1 K
Sample #54, Operator: ryull
Relax. delay 1.000 sec
Pulee 45.0 degrees
Acqg. time 2.556 sec
Width 6410.3 Hz
8 repetitiocns
OBSERVE Hl, 359.8466758 MHz
DATA PROCESSING
FT size 32768
Total time 0 min 28 sec
i
I\, ! i
IIII|II\I|II\I|II\I|\III|\III|\III|III\|III\|IIII|I\II|I\Illllll\llll‘llll\ll\ll
12 10 8 6 4 2 0 ppm
-0.06 -0.00 -0.00 0.01 3.26 40.57
2.63 0.95 2.73 14.40 35.51

Plotname: PROTON cd3od 20130221 400 01 _plot0l



Sample Name:
RY4306a
Data Collected on:
uc-chem-nmr400.canterbury.ac.nz-vnmrs400
Archive directory:
/home/chem/~mmreys/data/ryull
Sample directory:
RY4306a
FidFile: CARBON cdiod 20130221 400 01

Pulse Sequence: CARBON (s2pul)
Solvent: cdied
Data collected on: Feb 21 2013

Temp. 26.0 C / 299.1 K
Sample #54, Operator: ryul3

Relax. delay 1.000 sec
Pulse 45.0 degrees

Bcg. time 1.311 sec

Width 25000.0 Hz

6208 repetitions

OBSERVE C13, 100.5415266 MHz
DECOUPLE H1, 335.8486751 MHz
Power 33 dB

continucusly on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz

FT size 65536

Total time 3 hr, 5% min

| i l

220 200 180 160 140 120 100 80 60 40 20 0 ppm

Plotname: CARBON cd3od 20130221 400 01 plot0l
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Bis(diethylamino)-S-(1-carboxy-3-carbamoylpropylamino)cyclopropenium bistriflamide, [C3(NEt,),(NHCH(COOH)(CH,CONH,)|NTf,,
[E4Asn]NTT, (2p)

Sample Name:
RY4366a
Data Collected on:
uc-chem-nmr400.canterbury.ac.nz-vomrs400
Archive directory:
Jhome/chem/vnmreys/data/ryull
Sample directory:
RY4366a
FidFile: DROTON cdiod 20130412 400_01 [’"

Pulse Seguence: PROTON (s2pul)
Solvent: cd3iod
Data cellected on: Apr 12 2013

Temp. 26.0 C / 299.1 K
Sample #55, Operator: ryull

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acq. time 2.556 sec

Width 6410.3 Hz

8 repetitions

OBSERVE H1l, 355.8466758 MHz
DATA PROCESSING r’
FT size 32768

Total time 0 min 28 sec

“u__l J J A

12 10 8 6 4 2 0 ppm
T L T L III T 1L T L T 1L T 1
-0.00 0.07 3.00 36.31 0.08
2.57 17.98 0.09 0.73 39%.17

Plotname: PROTON cdlod 20130412 400 01 plot0l

Sample Name:
RY4366a

Data Collected on:
uc-chem-nmr400.canterbury.ac.nz-vomra400

Archive directory:
/home/chen/vnnreys/data/ryull

Sample directory:
RY4366a

FidFile: CARBON cd3od 20130413 400 _01

Pulse Sequence: CARBON (s2pul)
Solvent: cdiod
Data collected om: Apr 13 2013

Temp. 26.0 C / 293.1 K
Sample #55. Operator: ryul3

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acg. time 1.311 sec

Width 25000.0 Hz

9312 repetiticns

OBSERVE C13, 100.5415266 MHz
DECOUPLE H1, 3%%.8486751 MHz
Power 33 4B

continucusly cn

WALTE-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz

FT size 65536

Total time 5 hr, 58 min

J L Lo J

220 200 180 180 140 120 100 80 60 40 20 0 ppm

Plotname: CARBON cd3od 20130413_400 01 plot0l



Bis(diethylamino)-S-(1-carboxy-4-carbamoylbutylamino)cyclopropenium bistriflamide,
[C3(NEt;),(NHCH(COOH)(CH,CH,CONH,)|NTf;, [E4GIn]NTf; (2q)

Sample Name:
RY4370c
Data Collected on:
uc-chem-nmr400.canterbury.ac.nz-vomra400
Archive directory:
/home/chen/vnmrsys/data/ryull
Sample directory:
RY¥4370c
FidFile: PROTON cd3od 20130415 400_01

Pulse Sequence: DROTON (s2pul)
Soclvent: cdied
Data ceollected on: Apr 15 2013

Temp. 26.0 C / 299.1 K
Sample #55, Operator: ryull

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acq. time 2.556 sec

Width €410.3 He

8 repetitions

OBSERVE Hl, 33%.8466758 MHz
DATA PROCEESING

FT size 32768

Total time 0 min 28 sec

Plotname: PROTON cd3od 20130415_400_ 01 plok0l

Sample Name:
RY4370c

Data Collected on:
uc-chem-nmr400.canterbury.ac.nz-vimra400

Archive directory:
/home/chen/vnmreys/data/ryull

Sample directory:
RY4370c

FidFile: CARBON cdiod 20130417 400 01

Pulse Seguence: CARBON (s2pul)
Solvent: ed3od
Data collected on: Apr 16 2013

Temp. 26.0 C / 299.1 K
Sample #55, Operator: ryul3

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acqg. time 1.311 sec

Width 25000.0 Hz

9312 repetitions

OBSERVE C13, 100.5415266 MHz
DECOUPLE H1, 3995.8486751 MHz
Dower 33 dB

continucusly on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz

FT size 65536

Total time 5 hr, 58 min

| | i L

220 200 180 160 140 120 100 80

Plotname: CARBON cdlod 20130417 400 01 plot0l
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Bis(diethylamino)-S-(1,2-dicarboxyethylamino)cyclopropenium bistriflamide,
[C3(NEt,),(NHCH(COOH)CH,COOH)]NTf,, [E;Asp]NTf, (2r)

Sample Name:
RY4302c
Data Cocllected on:
uc-chen-nmr400. canterbury.ac.nz-vomre400
Archive directory:
/home/chem/vanrsys/data/ryull
Sample directory:
RY4302e
FidFile: PROTON cd3od 20130218 400 01

Pulse Sequence: PROTON (s2pul)
Solvent: cdiod
Data collected on: Feb 18 2013

Temp. 26.0 C / 239.1 K
Sample #54, Operator: ryul3

Relax. delay 1.000 sec
Pulse 45.0 degress

Acq. time 2.556 sec

Width 6410.3 Hz

8 repetitions

OBSERVE Hl, 339.B8466758 MHz
DATA PROCESEING

FT size 32768

Total time 0 min 28 sec

~ 1 ,J

—n

L

i

Plotname:

PROTON cddod 20130218 400 01 plotol
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Sample Name:
RY4302c
Data Collected on:
uc-chem-nmr400.canterbury.ac.na-vrmrsd00
Archive directory:
/home/chem/vnnrsys/data/ryull
Sample diractery:
RY4302c
FidFile: CARBON cd3od 20130215 400 01

Pulse Segquence: CARBON (s2pul)
Bolvent: cdlod
Data collected on: Feb 19 2013

Temp. 26.0 C / 299.1 K
Sample #54, Operator: ryull

Relax. delay 1.000 sec
Pulse 45.0 degrees

Acg. time 1.311 sec

Width 25000.0 Hz

4656 repetitions

OBSERVE C13, 100.5415266 MHz
DECOUPLE Hl, 35%.84B6751 MHz
Power 33 dB

continuously on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz

FT size €5536

Total time 2 hr, 53 min

_ | L

220 200 180 160 140 120 100 80 60 40 20 0 ppm

Plotname: CARBON cdlod 20130219 400 01 plot0l
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Tetrakis(diethylamino)-bis(bis(diethylamino)cyclopropenium)-S-(1-carboxy-5-aminopentylamine)cyclopropenium bistriflamide,
[C3(NEt,),(NHCOOHC;HyNH)C3(NEL,), ] [NTH ]2, [EsLys][NTH,], (4)

Sample Name:
RY56011

Data Collected on:
uc-chem-nmr400.canterbury.ac.nz-vomrs400

Archive directory:
/home/chem/vonmreys,/data/ryul3

Sample directory:
RYS56011

FidFile: PROTON cd3cn 20130522 400 _01 /

Pulse Sequence: PROTON (s2pul)
Solvent: cdica
Data collected on: May 22 2013

Temp. 26.0 C / 299.1 K
Sample #58, Operator: ryul3l

Relax. delay 1.000 sec
Pulse 45.0 degress

Acg. time 2.556 sec

Width 6410.3 Hz

8 repetitions

OBSERVE Hl, 3399.8472156 MHz
DATA PROCESEING

FT size 32768

Total time 0 min 28 sec

12 10 8 6 4 2 0 ppm
L T 1 T 1 T L T L T 1
0.40 0.99 0.03 27.89 48.74
0.30 1.80 0.85 17.42 0.99

Dlotname: DROTON cd3cn 20130522 400 01 plot0l

Ccosy

Sample Name:
RY56011

Data Collected on:
uc-chem-nmr400.canterbury.ac.nz-vimrsa400

Archive directory:
/home/chem/vomrsys/data/ryull

Sample directory:
RY56011
FidPile: COSY cdlcn 20130528 400 01 F1 ]

Pulse Sequence: COSY i
Sclvent: cdicm ]
Data collected on: May 28 2013 4

= f
Temp. 26.0 C / 299.1 K 2| .- P
Sample #58, Operator: ryull ] -

Relax. delay 1.000 sec
Mixing 0.080 sec

Acqg. time 0.150 sec ]
Width  3834.4 Hz p
2D Width 3834.4 Hz
4 repetitions

128 incrementas

OBSERVE H1l, 399.8472156 MHz
DATA PROCESSING

Bg. sine bell 0.075 sec e
F1 DATA PROCESSINC

8g. sine bell 0.033 sec
FT size 2048 x 2048 -
Total time 10 min

R
L
.
:

Plotname: COSY_cd3cn 20130528_400_01_plot0l



Sample Name:

RYS6011
Data Cocllected on:

uc-chem-nmr400.canterbury.ac.nz-vomra400
Archive directory:

/home/chem/vnnreys/data/ryull
Sample directory:

RYSE011i
FidFile: CARBON cd3en 20130523 400_01
Pulse Sequence: CARBON (s2pul)
Solvent: cd3cn
Data ceollected on: May 22 2013

Temp. 26.0 C / 299.1 K
Sample #58, Operator: ryull

Relax. delay 1.000 sec
Pulse 45.0 degrees

Reg. time 1.311 sec

Width 25000.0 Hz

9312 repetitions

OBSERVE (13, 100.5416623 MHz
DECOUPLE H1, 399.8492149 MHz
Power 33 dB

continuocusly on

WALTZ-16 modulated

DATA PROCESSING

Line broadening 0.5 Hz

FT size £5536

Total time 5 hr, 58 min

g,

220 200 180

Plotname: CARBON cd3en 20130523_400_01 plot0l

HSQC

Sample Name:
RYS6014
Data Collected on:
uc-chem-nmr400.canterbury. ac.nz-vomre400
Archive directory:
/home/chem/vnmreys/data/ryull
Sample directory:
RYS6011
FidFile: HSQC cd3cn 20130528 400 01
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Pulse Sequence: HSQC
Solvent: cdien

Data collected on: May 28 2013

Temp. 26.0 C / 299.1 K
Sample #58, Operator: ryul3

Relax. delay 1.000 sec

Acg. time 0.150 sec

Width 6410.3 Hz

2D Width 17050.4 Hz

4 repetitions

2 x 128 increments

OBSERVE H1l, 39%9.8472156 MHz
DECOUPLE C13, 100.5492030 MH=z
Power 35 dB

on during acquisition

off during delay
W40_oneprobe modulated

DATA PROCESESING

Bauss apodization 0.06% mec
F1 DATA PROCESSTING

Gause apodization 0.007 sec
FT size 2048 x 2048

Total time 20 min

Plotname: HSQC cdicn 20130528_400_01 plotll
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