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A Brief Discussion of Molecular Editing Technology: The Building
Block Game on Atomic Scale

Yuxiang Zhou, Yanghaoyu Tan, Zirui Ye, Mingbang Wang, Jiang Bian ”
College of Chemistry and Molecular Engineering, Peking University, Beijing 100871, China.

Abstract: With the organic synthetic chemistry developed in recent years, molecular editing technology has gradually
demonstrated significant advantages in both synthetic chemistry and retrosynthetic analysis and plays an important
part in the decoration and the optimization of drugs. We introduce some of the reactions about molecular editing, such
as skeletal rearrangement and C—H functionalization, and the prospect of molecular editing in the future is discussed
in the final part.
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Cl A(1 equiv.) Cl . S equiv.
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390 nm LEDs (41%) 390 nm LEDs
then pinacol, NEt; then pinacol, NEt3
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JR - LB BE R B AT B L AR M T R AR e R TP I AE ), R RREEAR.
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M
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JTAILEDME T2 2 fh 46, RIUAE390 nm LEDIRST T, MEMKE ALY AL DA 2480 17 R N N IF
IR 3R R 24, i rp R R DAY B8 2S), I m] DAYERR 1 R S HE IR R, 7R B 261
PR TR I R AT 45 20 25— MBS JE 1 W k= (211) o

A, S K T R RAT BT IR, AU R R R, RN SRR E
AR EHE Y (K22), DL R IR 0 B S o FRATTHE I IE 2 DR R SR KT 7= AR T R AR AT L
O P BB AT, 390 nm PAAML AR K B S AE S A PR AR T AN AT IS R N, 5B TR
Bl SMOEIFEY, IBRIR T 2R
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] \ s
@(\&O
. : N/<
1
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B22 BREHIE

AN, Levin# 4% R @ 2 i4 7E Ciamician-Dennstedt 5 HE {3 Al I, & T —Fmetal-free Y & 1 oK
W 200, JE i AR IRAS B 7 RT LAAR B I R SR IE B T (carbynyl cation) (S A BT, PR AT 0]
Wi S N D HBAE Foe R A gl N T — AN R T (K123) . SE56 & B s 7 14 X 33 5 4 55 e g 2R 14 467 B
HERKEZR, RNAFEE K AELEAL LN — ] IXFE ) A BRI Bl R AL T 299040 AL & W i
THSERG FT8 7 SLBRA s RIS R, 5444 R Ciamician-Dennstedt < N AH L XA 3 R4

fE RE R AR 5 S ™ 3

@

S .
NH, Cl NaClO N stable, isolable

=N
carbynyl cation
NH, DMSO Cl equivalent
Pentane

— s (S - HCl

’ N . s N

Th N TG |2 e

H h
pyrrole / indole pyridine / quinoline

B23 BERIERT I SHEBRRR

2.1.3 HJRT K

28 ML) SR T3\ VA W Baeyer-Villiger [ M PRI Dakin 8 AL 28], X PN s W AR DA & A i A8
FRAANE B, it S — AN AR TSR Ta e . A X oM 3 2 A DUR LA
A Bl TEARIEN G 2 ARSI AR RN, EHEEAT Rk, d R0 RN T
m, WIRE 55501 N HALE e A WX S ROV, B REFIARAEZE . H T A AU AR TR AT
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AR

BT R THIMIER, 382K 5 AL D - EB?EH?EEHBﬁ%@%f’ﬁ?ﬂﬁ%%iﬁﬁﬁﬁ%%}i&
HRER I EE— (O be 20, i st Am, i AR 7IX — s 755 & s ALY
FAETN BT OB RE TS 70 A SR R e ik, 1T 5 2% ) B S 45 SR A2 15 8 I A Fd 8= 0300 (18124, K2
L7 s R BB o

R"m

PON —R" 0~ Ni catalysis, DPPB,Zn,Bypin,
R R - . R—R + R 0 R/O\R R—R + [0]
] transition-metal catalysis([TM]) T
Totehed untouched Dual C-O bonds cleavage  Free organo halides
waste High carbon atom economy Free organometallic reagents

Bl24 BELE LR R

XA SONLH, B AT R I 11 g P 250 0 P i P SR, T [ IR AR D 2 30 TR SR B LR
N AP (18125), S 2 <5 Ja BRI P 10 e i L SIS 1) M5t S S

NiBry(glyme) — = N;i© R-CHzAr
DPPB
/ oxidative

Ni®Lm(OX) Zn NiBrx(glyme) (10 mol%)
B,pin PhMe/THF (1:1) | DPPB (20 mol%)
= 115 C, 12h Bopin; (1.0 equiv)
. side reaction Zn (2.5 equiv)
R-R reductive Ao
elimination Bpin*R"
' side reaction OO
OxX * RH

[ idati (1)
EENTIUD) oxidative _Ni"’Lm OO
RN Lm addition R
deoxygenation product
X=ZnBr or [B]

R-OX
Bl25 LR B ARG 3R

XA H AT A & 2 B RE], WA BeH TRBEA B, EU T B AR mE TR R ek,
REAEM i e F B, W KA ARSI BRSO, TARAZ B AR . VBN, B AR
P A TR e VR, JLdr, RN WURAFESF AL DA IR EAT, ok Z IR e T 3™ 2K
KR, BAEPMERAEERRPZN, 22 XkL%, A8 % KM K DBBP (1,4-
Bis(diphenylphosphino)butane, 1,4-(A 2R 5LJj) T bt )55 2 55 7 il % .

21.4 BT

B 1 I8 AT S R R R g B SO, A B R SR AT DA E RS SR R E A S T
SR G ***7‘6%%&#7%%%?@@*'%’&”” 463 . 7£400 nm LEDIIAAAE R, BFEG FHY
B R R IR IE A R US4 o DS R &R, AT EAT 7RIS BB B4R (1126). X Fh SR BSR4
WAETEAMN L TIRFIAEH, i 7 Segn e, @RI SEIL T & 289 85O0 70 7B 2R 1) 1 ) Al
e L 2 e R A ) S 1) B e A o
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2.2 BRFmELSHRTHINA

PLBFRE 25 %), HMG-CoA #1 fill 771 % A& Ath 7T (Fluvastatin) 5 51 ,  HIC50 (half maximal inhibitory
concentration, HH|H E)E NS nmol-L71, 1My 4 FEKs 73 A% Co (PG WR IR 5O W R, X6 2R B AT
— EFEE B, ?JE?%@'J@4&4@?T(Pitavastatm) VCAR At 7T FIICSOME 5.8 nmol-L" s i X AR A VT
AT — DR TAN R, FEBM I a2, RIvTA1S 3025 R0 dF UL ARt yT » 2Rplih, 1C501H
1.1 pmol-L™!'F4KFE % ¥ (Etoricoxib)ifid 7 g SN, W3R _E 3R AT i B P A sl A 250 - PR 9N
A LAFS FI1C5018 50 nmol- L1 ZE 5k & #ii (Celecoxib) (K127), J&#& 25 300E NEE .

HO. COH

MeO,S
WOH
Scaffold 7 Scaffold 7 N
F Hop N Hop —
N
HMG-CoA VA COX-2 o\
Reductase N Inhibitors NS
Inhibitors =
cl CF3
Pitavastatin Fluvastatin Etoricoxib Celecoxib

B 27 DLERAT SEARMIT . KIEHE 5 EREMZ KA LKL

FRUCLASL, B SR A A — R B > TS P E T Z N . Le 28 s iiE e ik
SN S BLR]  HEAT B S G AT SR G, DU B H AR T AR BT, H R RakiE T
AN A29% IR AF 2 1 H 2R IK, T g — 513 et o 2 6 BT 2B I D' A 2 S B B 16%
RIS AT ] I B0 (18128) AR IR, E5 BRI PRI [, SR Y R8T
i, eptimn HE .

o

N h? o., O
“\/&o 0 N\)L % >< Ph
\ﬂ/ 24% 16% 0 0
(e}

Glycine a-Peptide Glycine p-Peptide Diacetone-D- galactose Ring Opening

Bl28 F AL S R NHAT B R4

e Bkl okE, E’””%ﬁ?ﬂ)ﬁfﬁ“ﬁk*ﬁ%fbaﬁ’]fhm JCHAE 5 )53 1B 2R A2 5 (late-
stage scaffold hopping), #&45 & Si& v hik 2| [F] 47 A SR 9 B 1, il b 120 3R A e 1A
Mo FEEL I RFIRGE MR & B (O3 T e G M), o0 7 g SO N R I HE A4S RS R IL 5, DT REFT Y
AR BTHRT SRS B T R

3 WA THRELARKREE

é,?é“%lﬁiﬂi&ﬂtﬁﬂﬁ”%ﬁiﬁ:ﬁ*ﬂéﬁ, TRt D245 B — B 8] & e R AhH i, 302 AL 4
KOG BRI, 7> T ER I IEFE AW 2, XM SRR 1200 R Ry
Kt
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A1 BB G 4B SR S DURE 7 1 HEAT B e ANE A, R 2R BT DU R I e 2R,
AR & AL R B O A T 7> 7 & Rk 2, e TS S o AR 4t T EZ AT
BE. BUAN, 7T g BORAE 5 Wb B o (3L #8259 70 7 B DAL AN & B AR K 1R 4
A XA LG RS B BE T 3k

JAEH W0 T IR A AR, 2R R NIRRT e A &, B FATH ATiE
AREAERIAHEE — DML NEE R T, ER D T A I ERIE T, 1EEIRZ
RENI S R ERFIRATIR R o RBERATABIIRER . BEX — RIS, MAERE R EXTHI
YR LR SEE, PERESAWRR, RS ARG, 2T eERRKE BRI K
R R .

TR A S U — VOB 2 A W, AEAE A 2 > T R EOR O i, AT AT DUZ I E
FTAE, BfC BTAR L TH RN E 0 T 8 FMark D. Levin#BU452 (6 — )3 R @ /R oA T4 431 4 8 e V7 [
WE, “RESNDEARZ H/MAR, EERR, EREBE AR 28— 5RJE T 8 Oy R R
T NAZARAE R T E AR B —REfif 2], 7
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