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Bioorthogonal Chemistry :

Metal-Catalyzed Bioorthogonal Reaction
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Bioorthogonal Reactions without Catalyst
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Bioorthogonal Chemistry
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the use of light endows spatial and temporal control over the reaction



Tetrazole

RZ
NzN‘N 302 lvent N—@.
, 1 — nm, solven > R1
TS SN ‘OR + R2 > g = N
RT Z
27 28 29
Me  -oome Me coome Me coome
MeO 100% Et0OC 82% Me 100%

Org. Lett. 2007, 21, 41554158

Lysozyme. + 0 o 302 nm N /@
—— ~
@\( @ PBS, 1 min Z N
(o] N "
<~ N
N=N
34

Chem. Eur. J. 2010,16, 13325 - 13329

Lysozyme

Nucleophilic A 1,3-Dipolar
@ addition QQ cycloaddition

nitrile imine

J. Am. Chem. Soc. 2018, 140, 4860—4868

Visible Light
Ultraviolet
(UV)

(700 nm)?

[&YN\N%HHOWO:}\‘ N\g/o\/\o/\/o >
e v U 4
R= CNH;gCOCHZCHzcozH

3

405 nm

Org. Biomol. Chem., 2018, 16, 5241-5244

31: Tet-Cy5
(500 nM)

302 nm




Kinetic Characterization of Sph and BCN
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SlogP = 6.8413 SlogP = 6.7799 SlogP = 4.9985
LogS = -8.1467 LogS = -7.8348 LogS =-5.9025

J. Am. Chem. Soc. 2018, 140, 4860—4868

SlogP = 2.8903 SlogP = 4.4475 SlogP = 3.9555

SlogP = 6.2961 SlogP = 3.9619 SlogP = 1.0555
Log$S =-5.7004 LogS = -7.0092 Log$ = -6.8051 9 og og

LogS = -8.6426 LogS =-7.5970 LogS = -6.7560
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Cyclooctynes
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* Copper-free catalysis with rates as fast as k, = 10* M s* with nitrone dipolarophiles 1 (this work)

* Dipoles include azides, nitrones, diazo compounds and nitrile imines k f::':,,i o N

* Bioorthogonal dipoles tuned for ease of incorporation and reactivity B o®

* Dipolarophiles commonly used are cyclooctynes HO?C_Q_N\N,O

* Modifications to cycloalkynes made to speed up reaction rates: fluorination, Sydnone-BCN ligation
heterocycles, benzannulation, seven-membered rings, cyclopropanation and Ky = 1.593 M &

fluorogenic variations for cycloalkynes
* Used in live-cell applications

Angew. Chem. Int. Ed. 2010, 49, 9422 —9425



Kinetic Characterization of Sph and BCN
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2321 + 76 39200 + 4600
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1247 + 25 21000 + 3200

687 + 37 11400 + 1400
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Bioorthogonal fluorescent labeling via tetrazole-BCN ligation.
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