Synthesis and Stereochemical Assignment ot Enteropeptin A 2N “ T n _grh'l OH
(o} d S H
i Zhang, Shuvendu Saha, Yannik C. C. Esser, and Chi P. Ting* H /Q‘(OH
1al of the American Chemical Society 2024, 146, 26, 17629-17635 H,N o7 N
NHMe H o
' ) - enteropeptin A
rgafgt?rtjécgt?é:ynthems of thioaminoketal group thiomorpholine ring. [14 steps]
MarKovnikov hyorothiolation ) [first total synthesis]
a general platform for the synthesis of . o
stereochemically defined thiomorpholine-containing peptides, [structural elucidation]
cheme 1. Total Synthesis of Enteropeptin A (1) and Its Thioaminoketal Diastereomer (epi-1)“
o o mixed anhydride method Chbz A
n a. Pd/IC (L 0 mc:l%)H . b. Phth-Gly-OH (12) " o e 'n‘ ) o "
Cbz OMe 2 2 OMe N Me 14 N
— pmhu’\lr OMe ———————» PhthN/\Ir | OMe
0% "OMe MeOH o”T‘OMe IBCF, NMM o _P. TMG, CH,Cl,
OMe quantitative OMe T'HF 0”) OMe it 80% Z only
R OMe ! Chz. E (unstable) epimerized to Z
10 1 0°Ctort 13 NT 15
81% tetramethylguanidine I\'de
isobutyl chloroformate and N-methylmorpholine .
d. Lil, Et?Ac modified Krapcho demethylation
8 (5 mol% 100 °C
g. mol%, 56%
added twice) 9 e. NS&C 'rg /l\t o
PhCF3;
PhthN/\n’ \l)L PhthN/\lr NH DMF, 61% thN’\n/ OH
co;MB CO;Me O
150 °C, MWI
_NMe Cbz, HzN\.)LOMe CszN
Cbz ) H |
Me ~ Me
[X-ray] 20, 61% STrt
single diastereomer f. Tga g:s E 18, R=Trt 17 16
h. H;NCH,CH,NH; | i. 4, EDC-HCI 9% 19.R=H_, risopropyisiane
CH,Cl,, MeOH NMM, HOAt
40 °C DMF
61% over two steps k. 6. EDC-HCI

Me.
HOAt, NMM MeS

S (o] 0o o] o
H H H
, N N DMF N N
B°°"/"jﬁ( \)LH/\II’ \l)L 4 71% yield ";j\r( \)Lﬁ/\n’ \I)L YN OH
\o/( (‘u S co,R  Overtwosteps \")/- OH s\--"k\( H ’:1 E‘(OH
———————
BocHN [o] o
cne Mo I TMSBr HaN NHMe 7N B

thioanisole

21, R=Me J j. LIOH TFA, 0°C epi-enteropeptin A (epi-1)
22,R=H MeOH/H,0 59%
o [}
H Phth ﬁ
"""‘"/\II’N T m. DBU o. 6,EDC-HCI N o o Ox ‘-:)L“"
: CH,Cl, NMM, HOAt Hf N
o s\)o\co,m e R ——— \—( .‘\LN OfBu
48% + 32% RSM DMF, 76% o\ s= N Q
Cbz,NMO 72% yield cbz,NMe over two steps
(over three cycles)
ent-20 23, R=Me n. Lil, EtOAc 25
prepared from 24,R=H 100°C Cbz
D-Cys(Trt)-OMe (ent-17) p. HoNCH,CHoNH, | q. 4, EDC-HCI
CH,Cl,, MeOH HOAt, NMM
40 °C DMF
MeS o
H
BocHN N\;)LNH n\)LmB"
o

OH H
Moy " TMsBr © A ‘\n,
. fe—

\LQ

thioanisole °
TFA,0°C  \uBoc
enteropeptin A (1) 81% NMe 26, 53% over two steps

Cbz

Table 1. Optimization of the Markovnikov Hydrothiolation®
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Preliminary attempts at transition metal catalyzed
hydrothiolation using rhodium or hydrogen atom transfer
conditions did not form the desired product 20.



