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Flavin-Dependent Halogenases rthogonal Cross-Coupling using SMC
- Flavin-dependent halogenases (FDHs) offer an - Orthogonal addressability of the halides in the dihalotryptophan derivatives 3a, 3b, 3f, 3g and 3i was
attractive strategy for the chlorination, bromination, H tryptophan halogenase H tested using Suzuki-Miyaura cross-coupling (SMC).
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and iodination of electron-rich arenes. y pHN7a_14’ 205200 p - Pd-nanoparticles (Pd-NPs) were employed as a catalyst using a procedure established by Dachwitz et
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. Cross-liqking of Trp-FDHs In tandem with an phosphite dehydrogenase X=1,Br
enzymatic regeneration system (— combiCLEAS) m - To address the less reactive bromine substituent, 3-aminophenylboronic acid (4a) was chosen, as good
allows for preparative synthesis of s b0, 2 reactivity was previously reported when coupled to halotryptophans.(®!
halotryptophans.!“] ’ * HoN
- Bromo substituent can be functionalized via e.g. transition metal catalyzed cross-coupling reactions, 4 X =Br, R = 3’-NH, N O
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- Four representative Trp-FDHs were tested to identify viable combinations. /,\ - /’\‘ /. NH,
The selection included Trp-5-halogenase PyrH, Trp-6-halogenase Thal, Trp- NR2 b, FAD NR2 - cpn, Fap Y NH
7-halogenase RebH, and Trp-5,7-dihalogenase AetF (WT and S523A).l"] oH oH oH s "
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- Semi-preparative assays were conducted using the products of the ) 16 h 16 h
respective other Trp-FDHSs. Specific activities and regioselectivities were poghen 83 % product conversion 94 7 product conversion
Y =Cl, Br, | 0 % biarylation 0 % biarylation

determined using HPLC(-MS) and NMR spectroscopy.

- Based on the biarylation observed when coupling bromo-chloro-tryptophans (3a,b,c), 7-Cl-substituent
might be addressable using Pd-NPs and a highly reactive boronic acid.

N + Good orthogonality of iodo- and chloro-substituents indicated, that orthogonal coupling of both
/ substituents is possible.
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se,57% 1 Conclusion
PyrH Thal AetF S523A | | o |
+ Aselection of Trp-FDHs was successfully combined to iteratively introduce orthogonal halogenation
Thal RebH patterns in L-tryptophan (1).
ar o * Most halogenases retained their native regioselectivity. Due to the ortho-directing effect of the halogen
Cl “ X substituents, PyrH-catalyzed halogenation of 7-halo-Trp (2e,f) and RebH-catalyzed halogenation of 5-Br-
p Trp (2b) proceeded with C6-regioselectivity.
§ . NH; - 5,6-, 5,7- and 6,7-dihalotryptophans bearing two different halogen substituents were well accessible
OH / p /on with the chosen panel of Trp-FDHs and could be isolated on a preparative scale.
3j. 31 %, 1 Nz 3 32 9% 4 - AetF proved to be especially valuable for this application, even allowing for the synthesis of a
\ . trihalogenated bromo-chloro-iodo-tryptophan 3k.
'} « Orthogonal addressability of several dihalotryptophans was tested in SMC using Pd-NPs. While in Br-
| NH, CI-Trp only a preference for the bromo-substituents was found for some patterns, the respective Cl-I-Trp
‘ could be selectively functionalized.
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O * In 7-chloro-5-iodo-tryptophan (3c) both halogen substituents could be orthogonally addressed in two
/ 31,84 %, t 39, 18 %, * consecutive SMCs.
N
OH /
3h, 25 %, 1
. 7o References
1] H. Minges, N. Sewald, ChemCatChem 2020, 12 (18), 4450-4470.
2] M. C. Andorfer, J. C. Lewis, Annu. Rev. Biochem. 2018, 87, 159-185.
Figure 1. Obtained di- and trihalogenated tryptophan derivatives 3a-k. Every colored section is marked with the halogenase used o _
for the last halogenation step. t purification (RP-H/MPLC) was performed prior to the last halogenation step; 1 no purification was 3] Y. Jiang et al., Angew. Chem., Int. Ed. 2022, 61 (51), €202214610.
\performed between the last two halogenation steps. X = ClI, Br. / 4] M. Frese, N. Sewald, Angew. Chem., Int. Ed. 2015, 54 (1), 298-301
5] A. D. Roy et al., Chem. Commun. 2008 (39), 4831-4833.
L 6] S. Dachwitz et al., Chemistry 2020, 26 (69), 16357-16364.
e maaEe | k?_ L. Dai et al.,. Int. J. Biol. Macromol. 2024, 260, 129312. Y.
Symposium  Symposium l

A

— _.4'_,‘ — =

25 - 29 August 2024 = = \
Satellite Workshop 30 - 31 August 2024 Fleren celital y- 2024

SEE——

https://www.sewaldlab.de/



	Slide 1

