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1,12-di (triphenyl phosphonium bromide) dodecane (DTPPDo) — '"HNMR
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Current Data Parameters

NAME 1307B0078_1
EXPNO 1
PROCNO 1
F2 - Acquisition Parameters
Date_ 20130711
Time 6.04
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2g3
F (o) 65536
SOLVENT MeOD
NS 16
DS 2 8r
SWH 10000.000 Hz L 3 s 7 9 n Br
FIDRES 0.152588 Hz *p P
AQ 3. 27u7999 sec | 2 ] 6 '3 10 12
RG
D 50. 000 usec 1 '
DE 6.50 usec |
TE 303.0 K
D1 4.00000000 sec
00 1 30H 4H 4H 4H 4H 4H 4H
wummmmns CHANNEL f1 ========
SFO1 499,7839982 MHz
NUC1 1K
Pl 12.11 usec
PLW1 12.00000000 w
F2 - Processing Darame:‘fs
S1 655
SF 499, 7799969 MHZ
wWow no
SSB 0
LB 0 Hz
GB 0
PC 1.00
A
I T T T T T i T T T T T T T I I I T T
17 16 15 13 12 1" 10 9 8 7 6 5 4 0 -1 ppm
OO0
OINI~lrN| =] o o 77 1<) CD CD
23.75/30H=0.792 4H 411 4H 4H 8H
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1,12-di (triphenyl phosphonium bromide) dodecane (DTPPDo) —"C{'"H}NMR

Current Data Parameters
NAME 130780078_1
EXPNO 2

B

B N NV

PROCNO i
F2 - Acgquisition Parameters
Date_ 20130711
Time 7.07
INSTRUM spect
PROBHD  § mm PABBO BB/
PULPROG 29pg30
™ 26782
SOLVENT 1e0D
NS 1800
DS 1
SwH 29761.904 Hz
FIDRES 1.111265 Hz
AQ 0.4499376 sec
RG 193.09
oW 16.800 usec . .
DE 6.50 usec |
TE 303.0 K .
D1 1.54999995 sec Br - Br /~—
D11 0.03000000 sec T 3 s A "
TDO 1 —P
= 2 4 6 g 10 12
cummmmme CHANNEL f1 === |
SFOL 125.6836047 ‘
NUC1 13c o
Pl 10.86 usec g
PLWL 69.00000000 W |
wnmmmmme CHANNEL f2 ====smme |
SFO2 499.7819991 MHz
NOC2 1H
CPDPRG(2 waltz16 |
PCPD2 80.00 usec
PLUWZ 11.99499989 W
PLAL2 0.23510000 W
PLW13 0.15047000 W
F2 - Processing parameters
ST 32768
SF 125.6696543 Miz
WDW EM
SSB 0
1B 3.00 Hz
GB 0
BC 1.40 J
|
P ———— E— - | J.I-JJA LJ.__\_JJ\ A,L_‘,Ai e s 5 i g e i U A M
I | i ™ I I ¥ I I I T st | T I i T | I T I I T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm



CHEMISTRY JOURNAL OF MOLDOVA
General, Industrial and Ecological Chemistry Supplementary Material

1,12-di (tributyl phosphonium bromide) dodecane(DTBPDo) — *HNMR

Current Data Farameters
NAME 130780078_2

EXPNO 11
PROCNO 1
F2 - Acquisition Parameters
Date_ 20130712
Time 17.39
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2g30
0 65536
SOLVENT MeOD
NS i6
s 2
SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec
RG 45.34
ow 50.000 usec Br
DE 6.50 usec - . . = . 2P > x . x
TE 298.0 K (CH3CH2CH2CH2)3P-CH2CH2CH2-CH2 CH> CH2
Dl 4.00000000 sec
D0 1 7

- CHANNEL f1 Br
SFO1 "499.7839982 MHz (CH:CH:CH2CH2)3P-CH:2CH2CH2> CH: CH2 CH2
NUC1 1H
Pl 12.11 usec
PLW1 12.00000000 w

16H 16H 16H 18H 12H
F2 - Processing parameters
S1 65536
SF 499.7799966 MHz
WOW EM .
SsB 0 R B )
LB 0.30 Hz \
GB 0
PC 1.00 \
‘ m l L.MJL
I T T 1 T 1 T T T T T T T T T | & T T T T
17 16 15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0 -1 ppm
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1,12-di (tributyl phosphonium bromide) dodecane(DTBPDo) —*C{*H}NMR

Current Data Parameters

NAME 130780078_2
EXPNC 2
PROCNO &

F2 - Acquisition Parameters
Date_ 20120711
Time 8.14
INSTRUM spect
PROBHD S mm PABBO BB/
PULPROG zgpg30

™ 26782
SOLVERT ¥e0D

NS 1800

Ds 4

s 29761.904 Hz
FIDRES 1.111265 Hz
AQ 0.4499376 sec
RG 193.09

oW 16.800 usec
DE 6.50 usec
IE 303.0 K
Dl 1.54999995 sec
D11 0.03000000 sec
TD0 1

== CHANNEL f1
125.6836047
13C

MHz

10.86 usec
69.00000000 W

-------- CHANNEL £2 =

SFO2 499.78199

NUC2 1H
CPDPRG[2 waltzlé
PCPD2 .00 usec
PLW2 11.99499989 W
PLW12 0.23510000 W
FLW13 0.15047000 W
F2 - Processing parameters
ST 32768

SF 125.6696064 MHz
WDW EM
SSB 0

LB 3.00 Hz
GB 0

PC 1.40

iR A i

13.56

|

|
] |
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1,10-di (triphenyl phosphonium bromide) decane(DTPPD) — 'HNMR

Current Data Parameters

NAME 130780078_7

EXPNO 1

PROCNO 1

F2 - Acquisition Parameters

Date_ 20130712

Time 2

INSTRUM spec

PROBHD S mm PABBO BB/

PULPROG 2930

T 65536

SOLVENT MeOD

NS 16

DS 2

SWH 10000.000 Hz

FIDRES 0.152588 Hz

AQ 3.2767999 sec

RG 61.59

DwW 50.000 usec

DE 6.50 usec

TE 298.0 K o

Dl 4.00000000 sec e g

D0 1 | ] | ]

CHANNEL fl s=smmmmm = [Be = 3 = Be
499.7839982 MHz = AP
1H
12.11 usec |
12.00000000 W [

F2 - Processing parameters

SI 65536

SF 499.7799967 MHz

woW M 30H 41 1611

:1:1- 0

La 0.30 Rz

G8 0

PC 1.00

I I T T T T T T I I T T T T T T T T T T

17 16 15 14 13 12 1" 10 9 8 7 6 5 4 3 2 1 0 -1 ppm

= [=2] ] wNoN
& 3 ]I% 13| (3] |5/ [R(2 S 8K
by o oflo| |O] M| O)r! [Oo|N|™m| <o
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1,10-di (triphenyl phosphonium bromide) decane(DTPPD) —*C{*H}NMR
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F2 - Acquisition Parameters

Date_ 20130712
Time 3.07 I
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
™ 26782
SOLVENT MeOD
NS 1800
os 4
SWH 29761.904 Hz
FIDRES 1.111265 Hz
AQ 0.4499376 sec
RG 193.09
W 16.800 usec
DE 6.50 usec
TE 298.0 K
Dl 1.54999995 sec
D11 0.03000000 sec
D0 1 % ‘ ]
wz== CHANNEL fl ss=ss=sw ‘. ] o
125.6836047 Milz I P [ B/
13c g W S G - X AP
10.86 usec & p—P ~ S
69.00000000 W e | {
e CHANNEL 2 mmmmmmos | ) I ]
SFO2 499.7819991 MHz s
NUC2 14
CPDPRG[2 waltz1l6
BCPD2 80.00 usec 3
PLW2 11.99499989 W 30H 4H 16H
PLW12 0.23510000 W
PLW13 0.15047000 W

F2 - Processing parameters
SI 32768

SF 125.6696082 MHz
wow EM
SSB 0

L8 3.00 Hz
GB 0

PC 1.40

T T T I 1 T | i Tt | | I T 1 T I

T T T T T T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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1,10-di (tributyl phosphonium bromide) decane(DTBPD) — *HNMR

NN MONINTONMONMNME—ATRIRNOTTOANHMOAOD AN OTONMNOOITACHTOFANOADDNNTHOCEMONNRDOYAHO NN T OO
PO TNMeEAdAMAONNOEF YOOI TNNRTANNCONDOVNITMMANFANCODDIECVOIMNMHOITVOIMNODIRVOHMWOL TONA
PN HAOFNNNNNNNANNANNNNOOOADDIC R FOVYVOLVVLYLYLLNNLVLVTFTITIITTTITOMMOMMNA~A~ODOO
TN NNNNNNNNNNNNANNNNNNAdAAAd A A AT A A A A A A A A A A A A A A A A A A A A AAA A A A A A A A A A~
[kl SRt RIS VN, S, R S A A S

Current Data Parameters

1.005
1.003
0.995
0.988

NAME 130780078_8
EXPNO 1
PROCNO L
F2 - Acquisition Parameters
Date_ 20130712
Time
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2g30
By 65536
SOLVENT MeOD
NS 16
DS 2
SWH 10000.000 Hz
FIDRES 0.152588 Hz _ - - ‘ e - ~ * ~ ~ ~ -
AQ 3.276739% sec (CH;CH,CH,CH,)3P"CHy(CH,)sCH,P"(CH,CH,CH,CHa)3.2Br
RG 54.93
oW 50.000 usec
DE 6.50 usec
TE 298.0 K SH(CH3) 12H 12 D4 ;
= L BOERD toc 18H(CH3) 12H 12H 16H(P+) 4H 4H 4H 4H
DO 1

CHANNEL £l ==ss=====

499.7839982 MHz

1H

12.11 usec
12.00000000 w

F2 - Processing parameters

ST

65536
499.7799968 MHz

0.981
0.966

i

SF
WDW EM
SSB 0
LB 0.30 Hz
GB 0
PC 1.00
I T T T T T T i T T T T T T T 1 T
17 16 15 14 13 12 1" 10 9 8 6 5 4 3 2 1 0 -1 ppm
[v] ﬂﬁ (] © ol M v
< Q g ] Qlw| |0f |%
o o o o MO Il M
4H 14H | ]4("{3.85:1311 021
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1,10-di (tributyl phosphonium bromide) decane(DTBPD) —"C{*H}NMR

g :f MY OMUWOIOURTNONNTVOOMIYTMHNT—AONNNDT
. . NN EAODCTTOOCODTNONANONOADTT T OMN
S = DA B DBNTN A AOOONDE OIS T T+ NN DGR
Current Data Parameters - ~ TTTTTTITOMNMOAMOAONNNNNNNNNNNN A
NAME 130780078_8
EXPNO 2 '*A;N'\N.\ W/
PROCNOC 1
F2 - Acquisition Parameters
Date_ 20130712
Time 4.13
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2gpg30
D 26782
SOLVENT MeOD
NS 1800
os 4
SWH 29761.904 Hz
FIDRES 1.111265 Kz
AQ 0.4493376 sec
RG 193.09
W 16.800 usec
DE 6.50 usec
TE 298.0 K
D1 1.54999995 sec
D11 0.03000000 sec
DC 1
mmmmszc= CHANNEL 1 swmmmes -
SFOL 125.6836047 MHz
NUC1 13C
Pl 10.86 usec
PLW1 69.00000000 W
-------- CHANNEL (2 wsammmum
SF02 499,7819991 MHz
nNuC2 18
CPDPRG([2 waltzlé
PCPD2 80.00 usec
PLWZ 11.99499989 W
PLW12 0.23510000 W
PLW13 0.15047C00 W
F2 - Processing parameters
s1 32768 &
SF 125.6696063 MHz -
wWowW EM -
SSB 0
iB 3.00 Hz b
ce 0 R l
BC 1.40 o *
" 88 g
. |
© 22 (= |
- v - ~ {
w ™ | S
L]
T S| I K A
hod T T T 18 I T I I | Righbdsadiad i ] I ] T I T T I T I JESARSpIRRAE
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1,6-di (tributyl phosphonium bromide) hexane (DTBPH) — ‘HNMR
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Current Data Parameters

NAME 1307B0078_4

EXPNO 11

PROCNO 1

F2 - Acquisition Parameters

Date_ 20130712

Time 17.45

INSTRUM spect : g
PROBHD 5 mm PABBO BB/ Br Br
PULPROG 2g30 2 %
™ 65536 (CH;CH,CHCH,);P CHy(CH>),CH,P"(CH,CH:CH.CHz):
SOLVENT MeOD - - - = B = - =
NS 16

DS 2

e

Etnias R aaeanoE 18H(CH3) 12H 12H 16H(P+) 4H 4H
AQ 3.2767999 sec

RG 31.84

DW 50.000 usec

DE 6.50 usec

TE 298.0 K

DL 4.00000000 sec

™0 1

mrxesss= CHANNEL f] ssscesces

SFC1 499.7839982 MHz

NUC1 1H

P1 12.11 usec

PLW1 12.00000000 W

F2 - Processing parameters

SI 65536

SF 499.7799967 MHz

WDW EM

SSB 0

LB 0.30 Hz

GE 0

BC 1.00

17 16 15 14 13 12 1 10 9 8

ppm
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1,6-di (tributyl phosphonium bromide) hexane (DTBPH) —“C{"H}NMR

a o w e b et R e e (e G KO e S
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- - et - ST TIOTOMNMOOOM N NN NN NN NN NN e
Current Data Parameters
NAME 1307B0078_4
EXPNO 2
PROCNO 1
F2 - Acquisition Parameters
Date_ 20130711
Time 10.28
INSTRUM spect
PROBHD S5 mm PABBO BB/
PULPROG zgpg30
™ 26782
SOLVENT MeOD
NS 1800
Ds K
SWH 29761.904 Hz
FIDRES 1.111265 Hz
AQ 0.4499376 sec
RG 193.09
DW 16.800 usec
DE 6.50 usec
9> 303.0 K
D1 1.54999995 sec
D11 0.03000000 sec
00 1
-------- CHANNEL f]l scscusmue Br Br
5 H2 &l v ) ) W o N v ST Al ~ ol ol
a0} 125, 6836047 wie (CH;CH,CH,CH,):P" CHy(CH,),CH:P (CH,CH.CHACH:)s
Pl 10.86 usec
PLW1 62.00000000 W
--------- CHANNEL f2 sss==s==
SFO2 499,7819991 MHz
NUC2 1K
CPDPRG(2 waltzl6
PCPD2 80.00 usec
PLW2 11.99499989 W
PLW12 0.23510000 W 139
PLW13 0.15047000 W
F2 - Processing parameters o
sI 32768 -
SF 125.6696072 MHz w )
wDhw EM N -
SSB 0 o g
LB 3.00 Hz o - |
GB 0 o i
PC 1.40 - o
2 ]|
i h
=
1 i A Jh ) l " _U-.
T N I I I I l I T I T I I I T i | T I T T T I
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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1,6-di (triphenyl phosphonium bromide) hexane (DTPPH) — ‘HNMR

Current Data Parameters

NAME 130780078_3

EXPNO 1

PROCNO 1

F2 - Acquisition Parameters

Date_ 20130711

Time g.18

INSTRUM spect

PROBHD S5 mm PABBO BB/

PULPROG zg30

™ 65536

SOLVENT MeOD

NS 16

DS 2

SWH 10000.000 Hz

FIDRES 0.152588 Hz

AQ 3.2767999 sec

RG 69.05

DA 50.000 usec

DE 6.50 usec == L s Br
TE 303.0 K ‘p P
D1 4.00000000 sec

0 1 ‘

mummm CHANNEL fl =mmmcmon
499.7839982 MHz
1H

30H 4H 4H 4H
12.11 usec
12.00000000 W

F2 - Processing parameters
SI 536

SF 499.7799968 MHz
WoW no
ss8 0

LB 0 Hz

GB 0

PC 1.00

177 16 15 14 13 12 11 10 6 5 4 3 2 1 0 -1 ppm

6.

0

0.1

0.1

0.
z 12.0
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1,6-di (triphenyl phosphonium bromide) hexane (DTPPH) —*C{*H}NMR

49
26

Current Data Parameters
NAME 1307800783
; %
PROCNO 1

F2 - Acquisition Parameters

—120
T~119.58
49
49.:
49
—— 43
48
48
18

Date_, 20130711

Time 9.21
INSTRUM spect
PROBHD 5 mm PABEO BB/
PULPROG 2gpg30

TO 26782
SOLVENT MeOD

NS 1800

DS 1

SWH 29761.904 Hz
FIDRES 1.111265 Hz
AQ 0.4499376 aec
RG 193.09

oW 16.800 usec
DE 6.50 usec
re 303.0 K

01 1.54999995 sec
D11 0.03000000 sec
™0 1
sanunmue CHANNEL £l wossmmum
8FO1 125.6836047 MHz
NUC1 13C

Pl 10.86 usec
PLW1 69.00000000 W
esuseaes CHANNEL £2 wwwwwwww
8F02 499,7819991 MHx
nucz2 1H
CPDPRG[2 waltzlé
PCPD2 80,00 usec
PLW2 11.99499989 w |
PLW1Z 0,23510000 W
PLW13 0.15047000 W

F2 - Processing parameters
134 32768

SF 125,6696081 MHz
wWow EM

SSB ]

LB 3,00 Hz
GB 0

PC 1.40

_ - o N

T T T (RARRAMALY LAAAAAAAAY prereTTre T T ™ M AAAAAAARA MAMAAAAMAY LARRAARAM MARL) I M T T T T

T T T
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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1,3-di (tributyl phosphonium bromide) propane(DTBPP) — ‘HNMR

N MO TN ONONYOOMNHONEONOMNMANE NN TODNDTON AN TN IMNPFONANDT ANTIMNAOMNMOMANONOVONTNONONO
COTTTMOMRAOANTONADCVNNOCHIRDVNITNANHOND O TMMOONNHONANYNNHOCONYFROTANHOADOVNONAE OO TMMOI NN DD~ O
OOMMMMMOAANENNVNITTINMMMMOMOMMMOANNNNNAHHAAATOOCNADOVOFFVOVVVLYVNNNNTITTOOOOOOO O AN
TOOOMOOOMNNNNNNNANNNNNNNNNNNNNNNNANNANNNNNNNNNNAAAA A A A A A A A A A A A A A A AA A A A A A" AAAOOO OO
TR ECie nan sahal ol ekt e W
Current Data Parameters
NAME 130780078_6
EXPNO
PROCNO 1
F2 - Acquisition Parameters
Date_ 20130712
Time 0.57
INSTRUM spect Br Br
PROBED 5 mm PABEO BB/ TP d CHACHACH D CHACHACHAC
PULPROG 2430 (CH3CHCH2CH2)3P-CH2CH2CH2-P(CHCH2CH2CHz2 )2 A
™ 65536 il
SOLVENT Me0D \
NS 16 1SH(CH3) 12H 12H 16H(P+) 2H \
DS 2
SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2767999 sec \
RG 49.34
DW 50.000 usec \
DE 6.50 usec \
TE 298.0 K
D1 4.00000000 sec
TDO 1
== CHANNEL f] =w==eswee
499.7839982 MHz
1H
Pl 12.11 usec
PLWL 12.00000000 w
FZ - Processing parameters
SI 65536
SF 499.7799987 MHz
WDW EM
SSB ]
LB 1.00 Hz
GB 0
PC 1.00
I T T I T I I I I T T T T T T T T T T
17 16 15 14 13 12 11 10 9 8 7 6 4 3 2 1 0 -1 ppm
< @ ol [NovwN|vlo| [
S S q| ®|S|®| (S5 (@
o o O [OMOo|v|Mm | |
™

2H 6H2H 11H 6H24H g 35/1811-0.465
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1,3-di (tributyl phosphonium bromide) propane(DTBPP) —“C{*H}NMR

-
-«
o
w
-

Current Data Parameters

NAME 130780078_6

EXPNO 2

PROCNO 1

F2 - Acquisition Parameters

Date_ 20130712

Time 2.00

INSTRUM spect

PROBHD 5 mm PABBO BB/

PULPROG zgpg30

™ 26782

SOLVENT MeOD

NS 1800

DS 4

SWH 29761.904 Hz

FIDRES 1.111265 Hz

AQ 0.4499376 sec

RG 193.09

ow 16.800 usec

DE 6.50 usec

TE 298.0 K

D1 1.54999995 sec Br

D1l 0.03000000 sec

™0 1

sasasus== CHANNEL f] sscassa=

SFO1 125.6836047 MHz

NUC1 13c

Pl 10.86 usec

PLW1 69.00000000 W

== CHANNEL [2 ==
3 499.7819991 MHz
NUCZ 18

Br
(CH:CHCHxCH ')AI"—(‘H CHXCH '-f’((TH,’(‘H.'(‘HJ('Hi)s

T~110.22

—110.85

CPDPRG[2 waltzl6
PCPD2 80.00 usec
PLW2 11.99499989 W
PLW12 0.23510000 W v
PLW13 0.15047000 W <
F2 - Processing parameters =
sI 32768
SP 125.6696072 MHz
WOW EM
58 0
LB 3.00 Hz
GB 0 - £
eC 1.40 v "
| L
T ] I T I I T I I T ¥ {aaae ge I i L GOSN NS BUERN LY I T I I | I
220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
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1,3-di (triphenyl phosphonium bromide) propane(DTPPP) — '"HNMR

MAOCDANN AT HNMPVAHITOTOANONNONMNEVONMOCTONNNTOOWD~
NNN OO DN T TN NN T I T O TN —AOTTTMMNOODO~~OTMM
NN NNVOVRVRVOOROTTTETECNFROARANNANAMMNMM AN NG
Lol el ol el o el el el ol ol el el el ol ol o N L N e

Current Data Parameters

NAME 130780078_10
EXPNO Y
PROCNO 1
F2 - Acguisition Parameters
Date_ 20130712
Time 5.24
INSTRUM spect
PROBHD 5 mm PABBO BB/
PULPROG 2930
™ 65536
SOLVENT MeOD
NS 16

10000.000 Hz
0.152588 Hz

. \ 3
3.2761999 sac 7R
50.000 usec
6.50 usec

298.0 K

4.00000000 sec

1

ssmmmuze CHANNEL {1 wseasmsmmm
SFO1 499.7833982 MHz
NUC1 1H
Pl 12.11 usec
PLW1 12.00000000 W
F2 - Processing parameters
51 65536
F 499.7799967 MHz
Wow EM
SSB 0
L8 0.30 Hz
GB L]
PC 1.00
lAAL
I U T T T T T 1 T T T T I T T
17 16 15 14 13 12 " 5 4 3 2 1 0 -1 ppm
N (=3
L ] <
NN ™

2H 2H M
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1,3-di (triphenyl phosphonium bromide) propane(DTPPP) —“*C{*H}NMR

Current Data Parameters

NAME 130720078_10
EXPNO 2
PROCNO 1

F2 - Acquisition Parameters
Date_ 20130712

Time 6.26 L
INSTRUM spect s
PROBHD S mm PABEO BB/
BPULPROG 2gpg30 ==
m 26782
SOLVENT MeOD

NS 1800

s 4

SWH 29761.904 Ez
F1DRES 1.111265 Hz
AQ 0.4499376 sec
RG 193.09

oW 16.800 usec
DE 6.50 usec
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Infrared spectra for 1,3-di (triphenyl phosphonium bromide) propane

Transmittance

851

20

75!

50
65!
40!
35|
30

4000

3438, 40

a016. 25

4

3000

2805, 15

2870, 50

2905, 6T

2000
Wavenumbers(cg-1)

!

1585, 658

1438. 05

995, 11

1112, 82

1000

REE. 11

492, 09

E0E. 84




CHEMISTRY JOURNAL OF MOLDOVA
General, Industrial and Ecological Chemistry

Supplementary Material

Infrared spectra for 1,3-di (tributyl phosphonium bromide) propane
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Infrared spectra for 1,6-di (triphenyl phosphonium bromide) hexane
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Infrared spectra for 1,6-di (tributyl phosphonium bromide) hexane
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Infrared spectra for 1,10-di (triphenyl phosphonium bromide) decane
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Infrared spectra for 1,10-di (tributyl phosphonium bromide) decane
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Infrared spectrum for 1,12-di (triphenyl phosphonium bromide) dodecane
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Infrared spectrum for 1,12-di (tributyl phosphonium bromide) dodecane
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