EPSRC BROKER
B

SHARPER NMR

Sensitive, Homogeneous And Resolved PEaks
in Real time

Ariana Jones

Supervisors: Dusan Uhrin, Guy Lloyd-Jones

SNUG Firbush
315t August 2017







Gacian % AQ/2 % AQ/2n
A N Y N, ¥
19F RD '\ }‘\ilr"'lj","‘] I ‘H If ar!«k - | lf "\711.:}“",\'77‘.“\**
\ YA 132 | U«* Bl
G, G B
GZ \ L {,’"\.\ ! G1 G1
1
F
Ay = 0.14 Hz
Chunk time = 34 ms A/\%
| L
) I
-112.95 -113.00 -113.05 -113.10 -113.15

" 19F [ppm]



1 (/)2 AQ/4n

A N F
“For'H RD I [ W s
G, G° s
i
Ay =0.14 Hz
Chunk time = 34 ms P ??_il__l__lf ______ >
1/0.034 = 29.41
J\ o 1
| I

-112.95 -113.00 -113.05 -113.10 -113.15 1F [ppm]



1
I (/)2 AQ/4n B(OH),
19 1 N Y
For'H ro | /| [ e i i i

| KOH
% —_—

& @ & & CD;OH

0 — o
G, AN A A G, G, F
f \‘ "“ _;n
R _ .

M X16
LT

-135.9 -136.0 -136.1 -136.2 -136.3 -136.4 -136.5 -136.6 -136.7 -136.8



-30-20-10 0+10 +20 +30%

-113.16 -113.20 -113.24 -113.28

X 8






G

1 @, AQin % AQ/2n % AQ/2n
19 1 N N A P W
For'H RD I ; M Mo H/D
Gy, Go
X32
e Y =y TPy ey Ty L jL el ) T
| | ! | |

-136.0

-136.1 -136.2

-136.3 -136.4 -136.5

-136.



Integral [%]: 82 73

A Hzl: 0.24 0.31
v M2 H/D

A, = 35.6 Hz

|

1 \ BTNl Y k 1

RN VAR AT sy )| Y

X32

-136.0 -136.1 -136.2 -136.3 -136.4 -136.5 -136.



Aq;p=0.56 Hz
11.7 ms

Chunk time Aqjp = 0.34 Hz
3.9 ms

_ 23.4 msJL ) A o

-111.2 -111.4 -111.6 -111.8







r B(OH),

100 ...o.o.o.Oon
...
(]
X
o
..
(]
S °
§ [
[e)) o
9
£ 50
> i
= m
§ ]
D)
e ]
]
]
Ny
I..
....
EEnm
0 I LA LET T
0 200 400

Time /s

Relative integration

H
F F
y e
F
100
.llllll:'lll"4
e 18
nh
80 A
o .l
v
® n
60 - vV onm
Y
v
‘ (]
v
40 o
) | Ye
ve
e,
20 °
Vv: ..
' v %o o
] e®_©
0 T hd V'!!!...<
0 200 400
Time /s



©
B(OH)3 \
F F
J F
Al/z 0.5 - 1 HZ
A
" - -
-y J ~——‘-—-}‘
|
L — |
-115.5 -116.0 -116.5



B(OH),

F . _F
2
3

F

-110.61 ppm

_40Hz,
, F-2

2

-115.88 ppm

13 208 s



F

t,,, =90 seconds




F

t,, = 8 hours






B(OH) B(OH),
F © F
\[ j OH \i ;
A .
=X
F F

-109.0 -115.3 -120.0



HO\B _OH HO\||3 éOH
o K,=13+0.2x105M1s1
OH F
= = [OH]
VRN A B
VR
F H F B* A*

sel-SHARPER |

“ 1D 1F

Boric acid K=2.6x10°M1s1 "

Ishihara, K.; Nagasawa, A.; Umemoto, K.; Ito, H.; Saito, K. Inorganic Chemistry 1994, 33, 3811.






normalised integration
o
&)}
|

0.0

B(OH)2
©
OH
—_— .
—_—
F

B(OH)s

OH



8

= =
o N
< X
= =
o o

[ce)

(0]
o
X
'_\
o
<

6.0x10’

Relative integration

4.0x10’

2.0x10’

0.0

v

vy

] v'VW w v v Vvv
[Raga SV I WFR L RN Y

w Y v
"vvvvww ey YV,Y v v‘v

o< pon

mooOw>

"’w’ ~M

0

5

10

15

20 25 30 35 40 45 50 55 60
Scan




Slow bubbling Fast bubbling

Integral
94+24% | 5oHy
Fast bubbling
’ Integral Integral
80+1.5% 74+£23%
A | ’
2.1 Hz | |
I | |
| A | Ay |
2.4 Hz 2.9 Hz
Integral | I I
12074 % | Integral |

1100£2.1% |




Slow bubbling

Integral
94 +24 %

50

P —

Integral |
120£7.4 %

Chunk time:1.69

Integral
80x1.5%

Integral
1100£2.1°¢

0.845

Fast bubbling




Integral intensiteis

I

14 1

1.2 4

0.8 1

Ay,=30Hz SIN=67:1

AN

AN

4

ey -
LT

'"H coupled 3P

31P sel-SHARPER

N
A ﬁ
Ayp=2.8 Hz Removed large 1J,,, 215.9 Hz coupling
SIN = 551:1
I‘|
AN

500 1000

1500

2000

time /s 2500



EPSRC

Acknowledgements

Ui

o



