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antimicrobial RiPPs

HoN

HN™ ~O
~ O H,N thiomorpholine

sulfur-to-a carbon linkage

enteropeptin C
MIC = 0.090 uM E. cecorum

NH,

darobactin A

side-chain MIC = 2.07 uM E. coli

cross-links

imidazolidinone
backbone amide-to-a carbon linkage

bicyclostreptin A
MIC = 0.27 uM S. thermophilus

Morinaka, B. Yao, Z. Chem. Soc. Rev. (2026) 55, 5.



Threoglucins: oxazinane-containing family of RiPPs

threoglucin B

(- Ser1) CONH;
SH o
” N G2 \\ S1 NH2 H2NOC Q10 H/Tﬂ |
C3 m/\”\ HNT N N
O HoN -\ o ~ K120
07 "NH HO © 09O HO" S 7
e NG NP NH
| H HIN szs
.\_ HN,, \)\\
5

S. suis HO > HO,C WM
(gram +) HN f Y15 I bacteriostatic activity
H2N

threoglucin A

Family of 22 congeners

(threoglucins A—R, oxo-variants A—D) Me. _OH
H
High selectivity against S. suis (ThrA/B) E\Nj;l/N IR
"o o7y

Yield: 3.2 mg of an inseparable mixture of

ThrA/B (from 10 L fermentation) SPPS-derived

unmodified product

MIC > 30 uM S.suis
Non-toxic to human cells H

Ca amidoketal critical for biological activity

i—i+1

R
Me O\\)ké
NH
H 0o
enzymatic
proposed product

MIC = 0.5 uM S.suis
(ThrA/B)

Unassigned Q9 Ca configuration Chemical synthesis required for

structural validation and SAR studies

Covington, B.; Seyedsayamdost, M. et. al. (2022) JACS. 144, 33



Synthetic approaches to heteroatom-to-a-carbon linkage

previous approaches
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Synthesis of 1,3-oxazinanes via cyclothreonine rearrangement

allo-Thr via:
o e HMBC
Ser ﬁ R . %i\,} 0 1 < Xaa?
(l)H Cbz-Xaa1-CI, Xaa1 (I)H DIAD, PPh3, CbZHN§h7COan J \fj\ R OCQ _%OZBH
HN\;/COZBn DCM, rt ChahN NYCOan DCM, rt ) tH"’”XaaZ — coaN Ne,,
: ., H o
X133 o) , Xaa? | ’ e/\/ , (z
Na iPrO,C=N=N=CO,iPr
GlIn
Phe
RP-HPLC gradient 50-95% SM  Xaal Xaa? time product yield dr
A = 220 nm 2a t=0h
2a  allo-Thr  GIn  18h 4a 81%  60:40
~ 2b  allo-Thr Ala  18h 4b 70% 75:25
4 32 e 2¢ Thr Gln 1h 4¢ 99%  63:37
2d Thr Ala l1h 4d 62%  88:12
/J 2e Thr Phe l1h 4e 82%  55:45
4a
t=18h 2f Ser Gln 18h 4f 91%  53:47
2g Ser Ala  18h 4g 88%  70:30
1 | Ser Phe 1h  4h 90%  50:50
time (min) Overall yields and dr values were determined based on '"H NMR peak

integration of Ser/Thr a/p 'H signals relative to internal standard.

Cano-Sampaio, N.; Del Valle, J. (2026) Org. Lett. 28, 7.



Synthesis of the proposed structure of threoglucin A and diastereomers

CONHTrt
HMBC e CONH,
HMBC NOESY %-q C 0

Me O CO,H HN®=c5 C2
6 SPPS sGCGTKR-§ NH HN-Q/T K/ G/ W/ Y
1 0 O

C5
NH
AllocHN 15
O (28,5S,6R), 20% (28 steps)
g%gggg (2R,5S,6R), 46% (28 steps)

Cano-Sampaio, N.; Del Valle, J. R. OL (2026), 28, 30.



Synthesis of the proposed structure of threoglucin A and diastereomers
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TH NMR chemical shift deviations for synthetic products relative to natural product
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Synthesis of the proposed structure of threoglucin A and diastereomers

CONHTrt
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mean 'H A3 'H NMR (D,0)
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8 synthetic diastereomers
GIn B and y amidoketal region

Hy

H
HB) “N-CONH, /. [ I
Me 0 0 \\I l' '
Ss" C6 J 1 \ ‘
~ A | , i
N—5 c2 ik’ Il 1“ I &. ‘ w
H YNH PYPTTUM A S
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Cano-Sampaio, N.; Del Valle, J. R. OL (2026), 28, 30.



Synthesis of the proposed pentapeptides of the TqqB reaction

1) TqqB, SAM,
. Na,S,0
tryp§|n cut 2) tr?/Zpszin 4
' sites \: digest i—i+1link?
enzymatic synthesis T Q/Q/T K )RP-HPLC o (7 Q) QI T /K
SPPS-derived 37-mer substrate modified pentapeptide

Clark, K. A.; Bushin, L. B.; Seyedsayamdost, M. R. (2019) JACS. 141, 27.
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2) Pd(PPhs),, HMBC
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0.45 mmol/g 3) TFA:TIPS:H,0 Me O
_ _ 4) RP-HPLC cl N=QIT/K
chemical synthesis Q T K —O > N NH
2 5 (25.55.6R)

(2R,5S,6R)
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TH NMR chemical shift deviations for synthetic products relative to enzymatic
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Diagnostic 3C chemical shift in oxazinane amidoketals

C6 substituent I+1 side-chain NMR solvent
and configuration
(o)
o ester or amide
carbamate, C6 C2 —
amine, amide |N—Q AL __NH 13C § (D,0/CDCl3/MeOD)
H

o 85-89 ppm

Me P N Q T K
O
c2 ) i <\13C5(D20)
NH = g
CbzHN il , .

Me,, YCO2Bn
’S_§ 87.1 ppm (synthetic 28S)
88.6 ppm (synthetic 2R)

O ¢ § (CDCly)

77.8 ppm (enzymatic)
85.9 ppm
_/Ph o
Me,, O Z,CO,Bn |
C?NrHF7 = ceocz \J &
CbzHN c5 ;\
O ™3C § (CDCls) 4
88.4 ppm 8((325 (D50)
4 ppm
CONHTrt O\
NH,

€
G § (CDCly) Ay
85.1 ppm © Xeray

HN—=Q)/T K/ G WY
P SGCGTKR—Q NH\”CS(DQO)

86.6-88.0 ppm (synthetic)
not reported (natural)



Potential connectivities in natural threoglucin A

T path threoglucin K lack of a Cys residue
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Xaa2 Q
o P Xaa OH TqqB, SAM, R o\\)l\g
H HN N328204
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H Xaa? H o)
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Potential connectivities in natural threoglucin A

T 8 v path threoglucin K lack of a Cys residue
K L I A
NH NH H,NOC
E\N 2° wo,, R > NH, Me, o
H (o)
_NH pam cf}\NH Oh s; o 2 L
— 2 > HOWALN SGC|GTKR~£ NH HN-Q/(T KiG W/ Y
/ |
z
Coa-Na dehydropeptide O és threoglucin R
path macrocyclic sactionine
path B path Thr| enzymatic route yields products with Gly
C = Ser Ala and Gly at the i+1 side-chain ( Ala
Xaa? Q
£ 0 0 o 2 Xaa TqqB, SAM, R o\+/ﬂ\§
\ H HN NayS;04
B NH, N, \)\3 Sy
o 5 3 N 16-100%
Z H Xaa? H o)
JNH | HO oo SPPSdmNed L[Gly. Ala, GIn, enzymatic
Q 'd i pyrrolidinone precursors Glu Asn, Asp proposed products
imidazolidinone
path HO 0 current efforts toward imidazolidinone scaffold
¢ M imidazolidinone v
HaN- NH backbone amide-to-a. carbon Me | J\ /( )
\ 'S CO,Bn — B ¥
N N —o V=g wcswomg
H Oﬁ/i O, ..0 74.9 ppm
i NH H 77.8 ppm (TqqB pentapeptlde) .
“,

bicyclostreptin A
Bushin, L.B., Seyedsayamdost, M. et al. Nat Chem Biol 18, (2022).
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