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Screening and functional analysis of oxidoreductases for redox-neutral synthetic
process
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Biocatalysts catal¥zing domino-type oxidation-asymmetric cyclization or
iminium ion asymmetric reduction were developed and were studied for redox-neutral synthetic process
of bioactive alkaloids. We have screened for microorganisms that catalyze domino-type
oxidation-asymmetric cyclization or iminium ion asymmetric reduction, which are the key processes in
this study, using stock cultures and soil microorganisms. Although the desired biotransformations
were not achieved with high stereoselectivity, efficient pathways for the synthesis of substrates
and standard products starting from commercially available tryptamine or 3,4-dimethoxyphenethylamine
were established, and allowed for biotransformations using wet cells and enzyme activity

measurements using cell-free extracts.



m”z \
73> (B)
1 // | | P
\/;/E"‘) NAD(P)H =N X
n

A) (B) o ;
(C) 73/ 7I/)La—)(C) | 14 2= L35 (D)
ks/m N SEECINESS
B Bt - THERIL (A) n FEET
NAD(P)*
© \_ _ B e ey
(D) R—RERA LRFYOR=a—FSN
B1. BIEERBRICKDILFYIRZa— b ILGETILADS FERR
2
1) -
©)
2
Bt (BikR) Bk
R N\ LN
/\J NAD(P)*  NAD(P)H *
Pictet-Spengler HO n
l(c) n=1,2
2
| Rk
- HN ok
o7 )n

R2. Bt (BUkR) BRIZED NI/ BB - THEL
(A)



)

(D)
3 Lne x N\ LN
(A) NAD(P)H  NAD(P)* *
n (A) n
D)n=1,2
K3. EXBRICKDIMI I VLA FTUFHFET
1) -
3,4- -
©) MeO
4 | m
¥ H NHz tryptamine MeO NH, 3,4-dimethoxyphenetylamine
5-
y-butyrolactone
or LiAIH,4
d-valerolactone THF
| SEE— — |
NH2  5TsOH - H,0 AN O refiux HN
toluene, reflux /\;[)/ /\))
HO " HO "
n=1,2 (€)
© 4. FSJBBL - FEELORELAHT S/ 7L (C) OAK
©)
© NAD(P)*
NAD(P)* NAD(P)H 200
pH
© TLC
NMR 50
(2)
MeO
3.4- [ mH
” 2 tryptamine MeO 2 3,4-dimethoxyphenetylamine
NaBH,
| POCI; | MeOH |
HN (0] reflux _N* N
Ny :
HO " (D) " (A) "
A) 5. AS-OLAAVABTEXTDERBLIVEBELLDIT IV (A)BLUAS S =Y LIE (D) DERK
(D) 5
(D)
A)
(D) (A)
(A) NAD(P)*

200



2 2 0 1
Matsui Daisuke Fuhshuku Ken-ichi Nagamori Shingo Takata Momoko Asano Yasuhisa 44
Isolation and characterization of racemase from Ensifer sp. 23-3 that acts on a -aminolactams 2017
and a -amino acid amides
Journal of Industrial Microbiology & Biotechnology 1503 1510
DOl
10.1007/s10295-017-1981-5
96
2018
27 27

DOl

98

2018




