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 Overhauser effect
 Solid effect
 Thermal mixing

"+ Cross-effect (E5)

2 dipolar-coupled
electrons

1 or more hyperfine-
coupled nuclei

A

D = Dipolar Coupling
A = Hyperfine Coupling Y

Vega, S. Presented at ENC, Asilomar CA, 2009. http://enc-conference.org/portals/0/VegaTutorial2009.pdf
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Courtesy of Prof. R.G. Griffin & Prof. R. Temkin, MIT
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0.25 M U-13C,15N-Proline with 10 mM AMUPo

400 MHz / 263 GHz DNP: 12 kHz MAS
I
in glycerol-dg/D,0/H,0 6:3:1 mixture

e AMUPol Maximum Enhancement:
~240 @ 400 MHz ; —130 @ 600 MHz
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* Song, C.; Hu, K.N.; Joo, C.G.; Swager, T.M.; Griffin, R.G. J. Am. Chem. Soc. 2006, 128, 11385.
T Sauvée, C., et al., Angew Chem Int Ed Engl. 2013, 52(41), 10858
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. KFRAE: 10 mM biradical (90:10 (vol:vol) D,0O:H,0 F7=I&
DMSO:D,0:H,0 78:14:8 (wt:wt:wt) )
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. BrZzAO—2—nDfull volumeEDEAR B ZFEML., AREFREBLET,

Lesage A. et al., J. Am. Chem. Soc.,
2010, 132(44), 15459
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PI13-SH3
fibrils

Cryo-EM: Jiménez et al.
(1999) EMBO J. 18: 815

Bayro et. al. Biochemistry (2010)

° HSAAERBIZLBHE Jimenez et al. EMBO J. 18 (1999) 815) " i5P13-SH3 (865 .
SH3 domain of PI3 kinase) R DEEET ILHEEINDS,
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* Goal: EANMRZHAWTEFLARNILTDRAVNNIEDHEEEZKRD S,

MODEL — STRUCTURE
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Bayro M. J., et al. J. Am. Chem. Soc., 2011, 133, 13967
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« DNP gain: 24 (600 in times!)
Takahashi H. et al., J. Am. Chem. Soc. 2013, 135, 5105
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Salnikov et al., J. Phys. Chem. B, 2015, 119, 14574 H%ﬁﬂ Bl ﬁ?"]
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Lesage A. et al., J. Am. Chem. Soc., 2010, 132, 15459-61.
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MW (Micro wave) Onl&ZDNPHY)

Off (j:jE‘T'-JEODCP—I\/IAS 250 200 150 100 50 0 -50
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Radical: TOTAPOL, Temp.: 105K, B,: 9.4T
DNPT56f5 LI L DIEBSEKRZEEA,
DNPETZMDS/NELEZERT 555708 UL EHE

Lesage A. et al., J. Am. Chem. Soc., 2010, 132, 15459-61.
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29Si CP-MAS Spectra

(D)
a D - I OH
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MW Off
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100 50 0 -50 -100 -150 -200 -250 -300
2Si chemical shift (ppm)

20485 E ,BIEHR : 35min., MAS: 8KHz,
Radical: TOTAPOL, Temp.: 105K, B,: 9.4T
DNPTC21EDESIEXRZEEA,
DNPETZDS/NELEZERT 575108 L EHE

Lelli M. et al., J. Am. Chem. Soc., 2011, 133, 2104-07.
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Lesage A. et al., J. Am. Chem. Soc., 2010, 132, 15459-61.
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CPCPMG/YJLR 170 CP & CPCPMG Spectra
¢ CWuwave on/off ns: 64, ﬁllﬁﬂg'ffa‘]: 10min.
simulation
DNP&QCPMGT270f&1EX
with QCPMG
/10
DNPTG27{E#X

Mg(OH), DT /#EE( A—T K

Bocel = 27 uwave on

uwave off

1000 500 '_(')' "~ 500 -1000
Blanc F. et al, J. Am. Chem. Soc., 2013, 135, 2975-78. O Shift / ppm
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DNP enhanced 13C CPMAS&INADEQUATE Spectra of Cetirizine Dihydrochloride

(A) 1,12,
15,,-16,,
DNPT31{&E#K 17l 13 55 2 min.
1 1014| 9, .
~d 23 4
l r‘J\ M A 1‘”& CPMAS G
T T '150' T T T 160l T T T 5'0 T T T T

3C Chemical Shift (ppm) 14 2 h N COH
(B) ' C /\L U/\g}/ “2HE!
\ ’\J \ ﬁ INADEQUATE o I\/ \)

Cetirizine Dihydrochloride

SHMEXRAIVEDUED,
T7UIILX— Gz

100

150

3C Double Quantum Frequency (ppm)

1200

. = INADEQUATEIZ&Y
16111:16,£121311 12 g REOEWMESOREMNRELLS
1415, 1041,
S 150 100 50

3C Single Quantum Frequency (ppm)
Rossini A. et al., J. Am. Chem. Soc., 2014, 136, 2324-34.
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RSOV FO— L TR HEBEEBHLSS

Ouari O. et al., ACS Macro Lett., 2013, 2, 715-719.
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PS (RYRFLY) HBTa)

13C CP-MAS spectra DNP on/off of PS polymer (M, 13500 g/mol)
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