236 4% 55 3 1
2022 4F 6 H

5T
JOURNAL OF MOLECULAR CATALYSIS ( CHINA ) Jun. 2022

i fk Vol.36, No.3

XEHS: 1001-3555(2022)03-0274-13

g NAD(P)H BA R BER

FLAH T, R, AR

7 2*’ . 3

(L RBHE R TR0 | ILZR 35 5 266042; 2. vh ERRERE 22 MALF I BRATFERT , Hl 2240 730000;
3. P EREBEE S A YRR S RS RT , AR S 266101 )

T RG-S A SN AN G , R (L A S S L R PR TR I EE AL AL, Forh, ARERE ST NAD
FINADPZ 5 T R Z K MM A S I JFURNE , S Al v B B — 28 SR, AR 4 v IR FR ) 1 LSBT
IHE AT Y i 1 25 2O RIMER RO P2 HAT R B B A0 08 S FRAT LB 1 3 I TR AR Pt e Al ' P A P2 D7 12 0 A
RWFFEHERE LA A FIOCROR R P AT, $ i TOLAEL NAD(P)H A (Th e g DR Y (A1

KA - AN PR AR ; B iEfE
FE4ZES: 0643.36 XEAPRAERD: A

ity [0 1 e 0 . SRR AR S | (A il f
A SONE P ATERREE AAF A A5 ORI . FREEIREE AN
JEJ3. ik pH) R, sk mik R A i Fh ik
SFh S LR N BTG | B AL R
TR AT BB A A, A E R T Y
S P S A B ) SR B J 5

B AT | R R R
o A P e IR R4 — A% 2 (NAD, cofactor 1) 2
EJHY B2 o © i A B J5UR VRY 80%, A
Mok i iR MEE 05 — A% iR B iR ( NADP, cofactor 11 ) =

DOI: 10.16084/j.issn1001-3555.2022.03.007

SWRBZ G 10%, BEAEEMANSS T 400 £
AN EAB IR N, B R R NAD Al
NADP 25 T 4 K Z 50 AL S AR JFUR N, S
R R 2K

W R, s P AR e 4 T A7 A 2 X6
AR JFUIRES , BT 17 S v il i 5 & A
N, AR ik R e A AL TE A . NAD(P)H 5 NAD(P)*
(o] WAk, AT LS B R AR . NAD(P)
Al LA S 5O []  BiAEAk B Ry, 0 FE = AR TR G
B S IR R A B IR £ R . TR IR R AR AR 2 I

NH, NH,
N = N B
N N
¢ J ¢ J Red. o
(o} N N = (o8 N =
O:ll’ —0 o o :ll’ —0 o l Regeneration
(|) OH OR ‘l) OH OR
NAD*
0o=P-0 0o=pP-0 0 NADH
} o=
| W NH, I I NH, Enzymatic
g
0 N@ (]
Substrate Product
OH OH OH OH
N 1)90% of known enzymatic redox reactions need NAD(P)H;
R=H,NAD R=H,NADH 2) The price of NAD(P)H is too high.
R=PO;, NADP" R=PO;, NADPH

1 NAD(P)H 15 NAD(P)* IUAHE 41k
Fig.1 Reversible interconversion of NAD(P)H and NAD(P)*

s HH: 2021-12-02; 1[5 H#5 : 2022-01-26.

EL£W A : F% [ RFF434:(32001277) (The National Natural Science Foundation of China (32001277) ).
fEZ R : #ESCH(1995-), 2o, W-ERFge sk, 224k EEWFICEERI R Y 1 P2 5 0 M, E-mail: dongwj0603@163.com (DONG Wen—jin(1995-), Female,

Doctoral candidate, research interest in the regeneration and application of cozymes).

* SEAFECER N, E-mail : chenfushan@qust.edu.cn; dengli@licp.cas.cn.



3

HECERE Sk NAD(P)H FiA: R BIFSE i 275

fitf A i A2 rp, NAD' 235 i NADH, BJ e P8 fif 17
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WU RT BT RS Al SRR vk, (R IRATT 25 R
TR X AL AR D, FRATT)E SR ) 1 P
BRI R X ) 1.4-. 1.2-, 1,6-NAD(P)H K2 NAD, —
Rik.

1 EHNADP)HEAE

JeAEAL NAD (P ) H A ARy — R B i 14
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ED: Electron donor; PS: Photosensitizer; M:Electron mediator

FxC 1 AAESORAAE MBI ST, S NAD(P)H s 2 &

Scheme 1 Schematic illustration of photocatalytic regeneration of NAD(P)H in the absence or presence of M
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(Figures adapted from references with kind permission from American Chemical Society)
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7R EL Ru (bpy ) 5CL AGEGH , 40 h f5 NADPH 1)

Previous works:

Photoredox catalysis

hv

Conventional transfer hydrogenation

HCOO XBh(Cp*) (bpy)H20 2+
HCO,

[ Rh(Cp*)(bpy)H

Dong's work:
Photocatalytic transfer hydrogenation

HCOO"
HCO,

Bifunctional photocatalyst

NAD(P)*

NAD(P)H

hv Rh(tpy)(biq)(OH)XN AD(P)*
[ Rh(tpy) (big)H ]*

NAD(P)H 4, Photocontrolable

TON 2 13. FZ AL R G5 T il 1L 3 )5 h
T 2- TEE, S22l R 100%. 1986 4F , Mandler
SELSHE B TR RGN T N R
Sl AR . LEEN TR SR B - I T RS R
N . AR VR R 2 TG A (R
& @B A AR ORI 528 NAD (P)H H R,
RGN TIHRGE VTS IFRE T IR, b 2%
WA ST B T AL T e

AT A S B o7 FH 0 R B2 R, H AR 42
JE B GRS ROCEON R G L NAD (P)H #4207
DARAEAE LR [ - (1) it FH e ok 3 i A ALk Cn
TEOA ., =}, EDTA %) VE L F245 K, A iy
PR R | N AR T BRI , TR R
F , HLICSERUHE X 22 M Tt 45 0 A5 G REGR) e B H it
MIVERKAETT , EDTA [ 48 B T I RE T i RE S 52
Wi 4 S A AL (S Bk CYPs ) O ZRE 5 (2)
FCEN TC B B B R 45 NAD (P, e Zefifi
FHES m e B Y M B MV AR A8 T, B
LPVA B T B TR AR (3) T M
H&RBAYOCHG | mBEMEEEMRN , fEEE
FRERIEAFAE T, M ARIR Y, (4) Yo fb i A &
FIRCRTT BRI 5 - BARIETOREON /A Fi B
TOF % , (AR BRI R NAR R M &, 52
PRV RCEATI R T 2t i, BRI Bl & i
T 588 AR B A et I 1 B T3

h T T AR SRR I 52 Mk A ), H AR

Excited Reduced + +
Amines D( Photosensitizer = Photosensitizer Rh(Cp*)(bpy)H ] NAD(P)
Imines Reduced
Photosensitizer : " NAD(P)H

Stepwise

TOF=80 h™"

Intolerant to animo acid residues

Advantages:

1. Green and renewable reductant

2. Tolerant to animo acid residues

3. High efficiency (TOF up to 190 h™)

K2 NAD(P)* H AT IR R S
Scheme 2 The visible-light-driven transfer hydrogenation of NAD(P)* [35d]
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Recent Advances on the Photocatalytic Regeneration of NAD(P)H
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Abstract: Coenzymes play the roles of redox reagents in enzymatic reactions and are indispensable important

components of the biochemical process. Among them, nicotinamide coenzymes (i.e. NAD and NADP) participate in

most enzymatic redox reactions and are the most important types of coenzymes. However, the high price of coenzymes

limits their practical applications. Therefore, the efficient and economical regeneration of nicotinamide coenzymes is

of particular significance for industrial applications. In this review, the works on the photochemical protocols applied

for the regeneration of reduced nicotinamide coenzymes (NAD(P)H) were summarized and the advantages and

drawbacks of each protocol were figuredout. The problems that still need to be solved in photocatalytic regeneration
of NAD(P)H are proposed.
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