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Figure 1

A. Preferred 2'-Carbon Site of Halogenation for Pyrroles

B. Site Specific 3'-Carbon halogenation via the PrnC
Enzyme within the Pyrrolnitrin Biosynthesis
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Figure 2A and 2B
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ation

C. Representative Synthetic Protocol vs This work for

Site-selective Halogen

Figure 2C
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Figure 3A
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Figure 3B
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Conversionyields determinedby integrationof the HPLC peaks at

254 nm from LC-MS analyses of the crude reaction mixtures
relative to control standard at 4 mol% loadingof NT-11 PrnC.
Duplicatedata. 2 mol% loading. "Mono-Chlorinated: Di- g

Chlorinatedmixture (7:1).°Mono-Cl: Di-Cl mixture (16:1). “Mono-Cl TV 4e
regioisomers(2:1)

Figure 4
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Figure 5
NC
— One-pot sequential T
\NH  Enzymatic halogenation and - NH
Palladium-mediated
9) cyanation 0]
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Figure 6

Telescoping enzymatic reaction with a subsequent Palladium catalyzed Cynation

Stagel Stage 2
Br Palladium Precatalyst: N
— tBuXPhos-Pd-G 3 (2 Equiv or lesser) =
Zn{CN)o/ FeK,Fe(CN)-3H,0 S NH

(1.0 Equiv to excess)

halogenation DMAP ( 0-1.0 Equiv)
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o *Standard Conditions 0 THF/dioxane: Ho0 (5:1) O F
[°F inTable2 ‘FlLF 70-100 °C, 218 h T
Halide source: . .
; Fludioxonil
_____ SM_____MgBroinstead ofMgCla)| Exact Mass: 248,0397|
Figure 7

5/10



WO 2023/224560 PCT/SG2023/050347

§,828~
.\-\\-\-\\-\\-\\-*-\\\ gRuNN e ‘*

8018 -
@. FiXeR 1 I S
ng *
= ¢

2.005 {4

§, 000 ~dereres - ey
3 o 200 306

Monodechioroaminopyreainitvin {ali}

Kinetic parameters  Value

Kene {81} 7,60 % 0.08 x 10°
K (M) 1.58 & 0.07 x 10%
;{r:estf’;{n’s {s it} 4,83 + 0,24 108
Figure 8
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PrnC 13 RHFOVIILGSGMSGTQMGAILAKQQFRVLIIEESSHPRFTIGESSIPETSIMNRITIADRY 72
6BZA 22 NQYDVIIIGSGIAGAL TGAVLAKSGLNVLIL DSAQHPRFSVGEAATPESGFLLRLLSKRF B1

PrnC 73 GIPELDHITSFYSTQRYVASST -GIKRNFGFVFHIKPGOERDPKEFTQCVIPELPWGPESH 131
&6BZA B2 DIPEIAYLSHPDKIIQHVGSSACGIKLGFSFAWH- - -QENAPSSPOHLVAPPLKYV-PEAH 137

PrnC 132  YYRQDVDAYLLQAAIKYGCKVHQKTTVTEYHADKDGVAVTTAQGERFTGRYMIDCGGPRA 181
6BZA 138 LFRQDIDYFALMIALKHGAESRQNIKIESISLNDDGVEVALSKNAAPVKAAFIIDAAAQGS 187

PrnC 192 PLATKFKLREEPCRFKTHSRSLYTHMLGVKPFDOIFKVKGOR - - -WRWHEGTLHHMFEGG 248
6BZA 198 PLSROLGLRTTEG-LATDTCSFFTHMLNVKSYEDALAPLSRTRSPIELFKSTLHHIFEEG 256

PrnC 249 WLWVIPFNBHPRSTNNLVSVGLQLDPRVYPRTDISAQQEFDEFLARFPSIGAQFRDAVRY 388
6BZA 257 WLWVIPFNNHPQGTNQLCSIGFQFNNAKYRPTE-APEIEFRKLLKKYPAIGEHFKDAVNA 315

PrnC 302 RDWVKTDRLQFSSNACVGDRYCLMLHANGFIDPLFSRGLENTAVTIHALAARLIKALRDD 368
6BZA 316 REWIYAPRINYRSVYOMVGDRFCLLPQATGFIDPLFSRGLITTFESILRLAPKVLDAARSN 375

PrnC 369 DFSPERFEYIERLQQOKLLDHNDDFVSCCYTAFSOFRINDAFHRLWAVGTILGQFRIVQAH 428
6BZA 376 RWQREQFIEVERHCLMAVATHMDQLYSCSYEAFSDFHLWNVIWWHRVWLSGSNLGSAFLQKLL 435

PrnnC 429 ARFRASRNEGDLDHLDNDPPYLGYLCADMEEYYQLFNDAKAEVEAVSAGRKPADEAAART 488
6B7ZA 436 HDLEHSGDARQFDAALEAVRFPGCLSLDSPAYESLFRQSCQVMQOAREQARPVAETANAL 485

PrnC  48% HALIDERD 496
6BZA 496 HELIKEHE 3583

Figure 10

MDA
@M

Figure 11

7/10



PCT/SG2023/050347

WO 2023/224560

.'&“.,

#

e

5

&

g

P4

iz

e

Figure 12
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Chiorination of 1 {NT-11 Prn()
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Figure 13
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