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Site-SpecificStep-Wise Approach Incorporation of Multiple Units of Functional
Nucleotides into DNA Using a with Polymerase and Its Application to Monitoring
DNA Structural Changes

Young Jun Seo et al. Chem. Commun. 2019, 55, 2158. DOI: 10.1039/C8CC09444F
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Synthesis of y-Lactones via the Kowalski Homologation Reaction: Protecting-
Group-Free Divergent Total Syntheses of Eupomatilones-2,5,6, and 3-epi-
Eupomatilone-6

Kiyoun Lee et al. Org. Lett. 2019, 21, 7857. DOI: 10.1021/acs.orglett.9b02848
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7. Construction of Biologically Interesting Aromatics and Heteroaromatics via Annulation

Yong Rok Lee et al. Chem. Commun. 2019, 55, 2940. DOI: 10.1039/C9CC00101H Org. Lett. 2018,
20, 4681, 5648, 7167. DOI: 10.1021/acs.orglett.8b02008 DOI: 10.1021/acs.orglett.8002363 DOI:
10.1021/acs.orglett.8b03106
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8. Direct Cyclopropanation of Activated N-Heteroarenes via Site- and Stereoselective
Dearomative Reactions
Eun Jeong Yoo et al. Chem. Sci. 2020, 11, 1672. DOI: 10.1039/c9sc06369b
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9. Detecting hNQO1 and H,0, in Living Cells Using Ratiometric Fluorescent Probes
Min Hee Lee et al. Dyes & Pigments, 2019, 164, 341. DOI: 10.1016/j.dyepig.2019.01.050
Analytica Chimica Acta, 2019, 1080, 153. DOI: 10.1016/j.aca.2019.07.008
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10.Synthesis of Cyclic Amidines from Quinolines by a Borane-Catalyzed

Dearomatization Strategy
Seewon Joung et al. Org. Lett. 2020, 22, 515. DOI: 10.1021/acs.orglett.9b04275
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11. Tandem Reaction Approaches to Isoquinolones from 2-Vinylbenzaldehydes and

Anilines via Imine Formation—6n-Electrocyclization—Aerobic Oxidation Sequence
Kyungsoo Oh et al. Org. Lett. 2020, 22, 474. DOI: 10.1021/acs.orglett.9b04233
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13. Distinct Phosphorylation and Dephosphorylation Dynamics of Protein Arginine

Kinases Revealed by Fluorescent Activity Probes
J.-M. Kee et al. Chem. Commun. 2019, 55, 7482-7485. DOI: 10.1039/C9CC03285A
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Fluorescent Probes based on Functionalized Dipolar Naphthalene Core Skeleton
Dokyoung Kim et al. ACS Sens. 2019, 4, 441. DOI: 10.1021/acssensors.8b01429, Org. Lett.

2019, 21, 3877. DOI: 10.1021/acs.orglett.9b00784,

DOI: 10.1016/j.dyepig.2019.107764.
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Anion-Responsive Thiourea-Based Gel Actuator

Changsik Song et al. Chem. Mater. 2019, 31, 5735. DOI: 10.1021/acs.chemmater.9b01715
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Reaction Site Controls in Metal-Organic Framework Catalysts for Enhanced Size

Selectivity
Min Kim et al. ACS Catal, 2019, 9, 3969. DOI: 10.1021/acscatal.8b04827
Chem. Eur. J. 2020, 26, Early View. DOI: 10.1002/chem.202000933
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17. Enantioselective Synthesis of Tertiary a,a-Diaryl Carbonyl Compounds Using
Chiral N,N’-Dioxides under Umpolung Conditions
Seunghoon Shin et al. Org. Lett. 2020, 22, 1985. DOI: 10.1021/acs.orglett.0c00333
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18. General Strategy for the Synthesis of Antirhine Alkaloids: Divergent Total
Syntheses of (£)-Antirhine, (+)-18,19-Dihydroantirhine, and Their 20-Epimers
Cheol-Hong Cheon et al. Org. Lett. 2020, 22, 2354. DOI: 10.1021/acs.orglett.0c00544
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19. Iridium-Catalyzed Cyclative Indenylation and Dienylation through Sequential
B(4)-C Bond Formation, Cyclization, and Elimination from o-Carboranes and
Propargyl Alcohols
Phil Ho Lee et al. J. Am. Chem. Soc. 2020, 142, 9890. DOI: 10.1021/jacs.0c02121
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20. Multi-Dimensional Transformations of Oxadiazolines by Energy Transfer

Catalysis
Eun Jin Choetal. J. Am. Chem. Soc. 2019, 141, 10538. DOI: 10.1021/jacs.9b05572
Org. Lett. 2020, 22, 1130. DOI: 10.1021/acs.orglett.9b04646
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21. A Practical Route to Azo Compounds by Metal-Free Aerobic Oxidation of
Arylhydrazides Using an NOx System

Jinho Kim et al. Org. Chem. Front. 2020, 7, 843-848. DOI: 10.1039/d0qo00043d
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22. Mussel-Inspired, One-Step Thiol Functionalization of Solid Surfaces

Sung Min Kang et al. Langmuir 2020, 36, 1608. DOI: 10.1021/acs.langmuir.9b03646
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Amine-Reactive Activated Esters of meso-CarboxyBODIPY: Fluorogenic Assays and

Labeling of Amines, Amino Acids, and Proteins
Youngmi Kim et al. J. Am. Chem. Soc. 2020, 142, 9231. DOI: 10.1021/jacs.9b13982
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Visible Light-Driven C4-Selective Alkylation of Pyridinium Derivatives with Alkyl

Bromides
Sungwoo Hong et al. J. Am. Chem. Soc. 2020, 142, 11370. DOI:10.1021/jacs.0c04499
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25. Phosphorus(lll)-Mediated, Tandem Deoxygenative Geminal Chlorofluorination of
1,2-Diketones

Won-jin Chung et al. Org. Lett. 2020, 22, 4190. DOI: 10.1021/acs.orglett.0c01258

A'ii |:|_§ —C',é.E;‘;i' I|§‘7| %o piie} E|’_)|\_O‘” %Alo‘” Eobl—é-l_i 7+o A.Tandem Additions of a Halenium and a Halide

EET- — E'  -two difierentiated halogens: complementaryreactivity
=0 sl oo o =517 OkQ|  -one- - i
X|-E| O| ooloel-iaiilgl. Hl_fo: EI-XH&!OIJ _ﬂ_%)é—)l(}"E E:I'Lor—_'l— L6'O| one-step process & no over-halogenation

ATEX| RAUACE XA = TR L2 AF S IHKIE S L h L L o
A A 2APHOR TOets WAIS F2 ARBSIEE, oo Kl B f Kom w M,
OB} HIOMS = W 0l9s = 51t o] > )_( electrophilic 'O%Rx nucleophilic R
OEOI_" Loo= T o O|Oo+7| [[H?__O'” Ol_l- |_7:” )= —_IJ-OI_O' R R2 RT X X

Ofgi, €2 ¢2H0l &+ ¢ s I2ist fHISS

YREP| LSAUACE O] ZHIS SHBOP| I8 & A - e B e antiom il snosphite-derveddioxaphospholene
HESMO| M2 CH2 g2, S XITALY St2Ma) £y St or RO
XS AFBSHE BAlS SIkACt I e T x e
RITAREH), RISt SAI0] HFS B ZhHlat RAfSt EME X[H ={ 7% ~RX OS¢ e
CIO|QALEAZZIS FiHl CHSX 2 283iQct o] mf g ™ ™ P X X
HHS o2 YojLte U} HHSS S ZAS}7| Qs LZIT|  c.NonDealkyiatable Phosphoramidite

o - dealkylation-resistantstructural design
M7t 27H53t ZAZOW|CIOIES MWEH| 1oksIQICE 0|2
218310 201 S22 PE 22 Al2| 2SS o Hof e
SNslE ME2R BHeS MY £ AUCL XSNKe | § o~/ " el . &
CIO|SAFEAZ LI HM A| ALRSH= A7} Ol SfSHE0| 2Bt 20|A \n)k CraCly 1 sh
7| A 20| ZHRE 4= QL= XITRIM|ZF =2 44 Y0|20 2 T8% " po dealkylation
HBHZ|ACE 2 HAFOIME CIO|RAIEAZRIS HAMoR SASE AV} Ol BRtSS Mastozm RITRI|e HelS

Y20 = 2SI, oIX| T LISt A 9f =gt 0|8t 2 Al2| 07 |s2t eSS 7HE SOILt,
[GISTERAE W)

26. Zwitterionic Polydopamine/Protein G Coating for Antibody Immobilization:
Toward Suppression of Nonspecific Binding in Immunoassay
Cho et al. ACS Appl. Bio Mater. 2020, 3(6), 3631. DOI: 10.1021/acsabm.0c00264
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27. ZnMe,-Mediated, Direct Alkylation of Electron-Deficient N-Heteroarenes with 1,1-

Diborylalkanes: Scope and Mechanism
Seung Hwan Cho et al. J. Am. Chem. Soc. 2020, 142, 13235. DOI: 10.1021/jacs.0c06827
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28. Biosynthetically Inspired Syntheses of Secu’amamine A and Fluvirosaones A and B

Sunkyu Han, Hee-Yoon Lee et al. Angew. Chem. Int. Ed. 2020, 59, 6894. DOI:
10.1002/anie.201916613

MHE Aol MES o
£2 SONRtEZ20| (9, mom &‘j o e

E E‘él:% HE%% Aclj_C‘Z‘"g r\.l2 ) {2?:;8? N Foes
-6|-E% 7('—|§|:6H%1-—TI—/ -1 allosecurinine (1) O T:qt?gs
s crel e o 1::;-3;;@ Ap
MAK|ZEE CIFsH S} 69% o l X

122 SBI510] AlSHA T 0

0
BE= =20 o
o o o CF DMAP. f 0
= Zo[ck ojef 28 {i 2 \r{ .
" MeoH ?
j(-|o:||:lo| AHO}-A-|O_|E| e \ ,N MeC (2s|epSJ N
Ll E— o o=EHE= 53%

P . (3 steps)
2|'9||'%M'101| ESEE el 74 D (evpmmopweAS) {-Hiuvirosacne A (10) (- )}fuvirosacne B (13)  2-epifluvirosaone A (12)

Clofel HEIZE BTHO) S1HE 4 Sl el S450] FHSEIe 00| KAST SIS Bl 240 Ol5/ D4
SSCPE| TS TABIZES| MF2|L7H K20 B Ofot 242 0}0C|0fZ J|gto R it} 80| BEeTES
U2MF2| S ARIZ L2 5101 VOaq20l| 7|88t SIK| MEE B2 = 57| pdonowk) 9138 SoiA KS0= 28
EA7h ASIEL OfLISI SIEHS 32 BAIE 4 QUSICE OJLIBI 3022 E 38 Ei0| Slo|SRATIE JHR|S Bhte 42
Saieisin, et JRof 7joiet SAenicl R2lekS B8 SNl MROIE! AS B 4 29I w0l opjet

Lo = C)

OI- Ok

Of|L 2l §f2% 32 AEE0| X|2H= HEE Of0|QLI0|E 7ol & A0 A%l Aol 3+2] 123t B8-S %‘

BE00|E 6.:. PE Q2 et 9t NE Hekeh o= URUCE sletz 99| 2ES S 9l H=0M0|Eo| HIERMAHEFS S

s MA *I 2 EFHEARR AZ 24 = QRUCE oHH olglE 1= 22 Z2EE2 Sl EFHIZARR AQ

‘P:IHIOI“X'XI S rE ok 4= Q= S0I8A: 0] M= Hi= OfRle| 12 AeHtE geg 89
[ o

SFH|IZARZ B2 Hety|

= NS e o URUCEL O TH2 F HHE2| defd =0 2ot TS Histitt= FollA
O|D|7 QUTF. [KAIST She=rt =]

I_



3L A7 53

29. Highly Efficient Ethenolysis and Propenolysis of Methyl Oleate Catalyzed by

30. Benzyne-Induced Ring Opening Reactions

Abnormal N-Heterocyclic Carbene Ruthenium Complexes in Combination with

Phosphine-Copper Cocatalyst
Sukwon Hong et al. ACS Catal. 2020, 10, 10592. DOI: 10.1021/acscatal.0c02018
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Disubstituted Piperazines and Piperidines
Haye Min Ko et al. J. Org. Chem. 2018, 83, 8417. DOI: 10.1021/acs.joc.8b01058

AdVv. Synth. Catal. 2020, 362, 2739. DOI: 10.1002/adsc.202000375
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31. Cobalt-Catalyzed C—F Bond Functionalization of Aryl Fluorides
Eunsung Lee et al. Org. Lett. 2018, 20, 7249-7252. DOI: 10.1021/acs.orglett.8b03167
Org. Lett. 2020, 22, 7387-7392. DOI: 10.1021/acs.orglett.0c02752
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32. Synthesis of Acyl Fluorides via DAST-Mediated Fluorinative C-C Bond Cleavage of

Activated Ketones
Danhee Kim et al. Org. Lett. 2020, 22, 7465-7469. DOI: 10.1021/acs.orglett.0c02603
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33.Visible-Light-Mediated (Hetero)aryl Amination Using Ni(ll) Salts and Photoredox
Catalysis in Flow: A Synthesis of Tetracaine

Boyoung Y. Park et al. J. Org. Chem. 2020, 85, 3234. DOI: 10.1021/acs.joc.9b03107
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34.C-N Activation of Amides: Transition Metal-Catalyzed Couplings and Metal-Free

Couplings

Sunwoo Lee et al. (1) Org. Biomol. Chem. 2020, 18, 6053. DOI: 10.1039/d0ob01271h

(2) Org. Chem. Front. 2020, 7, 2931. DOI: 10.1039/D0Q0O00713G. (3) Org. Lett. 2020, 22, 3504. DOI:
10.1021/acs.orglett.0c00958. (4) Org. Chem. Front. 2020, 7, 2937. DOI: 10.1039/D0QO00797H (5)
Org. Lett. 2020, 22, 2287. DOI: 10.1021/acs.orglett.0c00485 (6) Org. Lett. 2020, ASAP DOI:
10.1021/acs.orglett.0c03260
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35. Synthesis of (+)-Hypoxylactone through Allenoate fy-Addition: Revision of
Stereochemistry
Jimin Kim et al. J. Org. Chem. 2020, 85, 14246. DOI: 10.1021/acs.joc.0c02194
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36.Transition-Metal-Free Borylation of Aryl Bromide Using a Simple Diboron Source

Min Su Han et al. J. Org. Chem. 2020, 85, 10966. DOI: 10.1021/acs.joc.0c01065
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Electrochemical Aziridination by Alkene Activation Using a Sulfamate as the
Nitrogen Source

Xu Cheng et al. Angew. Chem. Int. Ed. 2018, 57, 5695. DOI : 10.1002/anie.201801106
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Efficient Electrocatalysis for the Preparation of (Hetero)aryl Chlorides and Vinyl
Chloride with 1,2-Dichloroethane

Ning Jiao et al. Angew. Chem. Int. Ed. 2019, 58, 4566. DOI : 10.1002/anie.201814570

20l Uetiol SOl H2] ABEIOSICE 21701 DCE= SESHE e
E35} oI35} HIO| ' CHJA| H|ZR0] 222 AFR |10, QUHFM © 2 500550 °C hetorogensous catsysts

@} 2535 bar2| 102 NA0{|AM =ML ACE EESHCHM| S H 2 2 M 015 F0HE carafy'!ic;:::f::cmonhatm
AR 0] SIX[2H (S >240 CON <2, Z0f| W2 Bl

BEEE ZH7F AACE Z2 Jeo AENM= T7[2fetS 01831 HAS

as-phase pyrolysis
’],2_|:|5-§§O-||E-”O| 12—dich|oroetane, DCE)2 ZIAS, _?_AH OH}”E ':fo Fol— 07 | :mAsF;u"c_pjs-:; bar
a”~-Cl #7214 HO

Bifunctional electrocatalysis

AMEBE SSHE HAsiol SA|0f DCEO| H0f & Hdiasiol OJFEXQl | =]

HJ%E 7Hl:|+<2)|d|:|. DCE: H}g%EH O49|. |-O| % Ao glz‘5|. C>7E-|O| Anodic oxidation Cathodic reduction

BISEE I ASI2 Q8 PABIN| 2 AFE/0] O|EXQl ofetS STt DCEe| [ o e ")

Speadt2ist 8IS S MI(SIBE &7 orow Mz 42 FMofstol F@-T =

H4MOl HO S 02 A3t HIO|HS AABIRIT, 0= Q2 ARSI O oo it

A4 BS S THSF|FHC or

2 =20|M MAISKs HFALIES S20j|M DCES| sHeliteoz S= ™~

0|2 DS WAL, 0|42 ZHi2 M3 BN di2lzlo] got Mo & D‘[f"

BIO| 21t HOO| 23fst ZHA HAEILE 0] HOS Y3 Aty D pg

Efa o HABLBISS E8f| =2 JHK|o| Y3} O[B)0IES & ssiol, el

BMSREZT0)M QE H, 7HAI0| HHE|RICE D :
anode R cathode



2. MEXt HEZ2H AR F (ST o|FH ghAh

Isomeric Tuning Yields Bright and Targetable Red Ca?* Indicators
Luke D. Lavis et al. . Am. Chem. Soc. 2019, 141, 13734. DOI: 10.1021/jacs.9b06092
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Single-Atom Fluorescence Switch: A General Approach toward Visible-Light-
Activated Dyes for Biological Imaging
Han Xiao et al. J. Am. Chem. Soc. 2019, 141, 37, 14699. DOI: 10.1021/jacs.9b06237
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Electrophotocatalysis with a Trisaminocyclopropenium Radical Dication
Tristan H. Lambert et al., Angew. Chem. Int. Ed. 2019, 58, 13318. DOI:

10.1002/anie.201906381
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Reductive Electrophotocatalysis: Merging Electricity and Light To Achieve Extreme
Reduction Potentials

Tristan H. Lambert and Song Lin et al., J. Am. Chem. Soc. 2020, 142, 2087. DOI:
10.1021/jacs.9b10678
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Photocatalytic Regio- and Stereoselective C(sp3)-H Functionalization of Benzylic and

Allylic Hydrocarbons as well as Unactivated Alkanes
Lei Gong et al., Nat. Catal. 2019, 2, 1016. DOI: 10.1038/s41929-019-0357-9
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Nickel/Photo-Cocatalyzed Asymmetric Acyl-Carbamoylation of Alkenes
Chuan Wang et al., J. Am. Chem. Soc. 2020, 142, 2180. DOI : 10.1021/jacs.9b12554
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Prediction of Higher-Selectivity Catalysts by Computer-Driven Workflow and

Machine Learning
Scott E. Denmark et al. Science 2019, 363, eaau5631. DOI: 10.1126/science.aau5631.
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A Deep Learning Approach to Antibiotic Discovery
James J. Collins, Regina Barzilay et al. Cell 2020, 180, 688-702.
DOI: 10.1016/j.cell.2020.01.021.
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Planning Chemical Syntheses with Deep Neural Networks and Symbolic Al
Mark P. Waller et al. Nature 2018, 555, 604-609. DOI: 10.1038/nature25978.
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A Robotic Platform for Flow Synthesis of Organic Compounds Informed by Al
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Klavs F. Jensen, Timothy F. Jamison et al. Science 2019, 365, eaax1566.

DOI: 10.1126/science.aax1566.
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Discovery and Synthesis of a Phosphoramidate Prodrug of a Pyrrolo[2,1-f ][triazin-
4-amino] Adenine C-Nucleoside (GS-5734) for the Treatment of Ebola and
Emerging Viruses

Richard L. Mackman et al. J. Med. Chem. 2017, 60, 1648. DOI: 10.1021/acs.jmedchem.6b01594
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Race to Find COVID-19 Treatments Accelerates
Kai Kupferschmidt and Jon Cohen, Science 2020, 367, 1412. DOI: 10.1126/science.367.6485.1412
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Experimental treatment strategies attempt to interfere with
different steps (numbered) in the coronavirus replication cycle.
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Tailored Silyl Ether Monomers Enable Backbone-Degradable Polynorbornene-
based Linear, Bottlebrush and Star Copolymers through ROMP
Johnson, J. A. et al. Nat. Chem. 2019, 11, 1124-1132. DOI: 10.1038/s41557-019-0352-4
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g - AACEL g 1-g0| el E=a0lE
w ALY f) | e AFSO0| 22l L 2Ul HTHTEIK| PEG-MM
. C2FH HE 7 Fe(grfing-throughs T1&,

R' R?

Degradable linkages
in copolymer backbone

peG-M - (A, eis () 1.0
Jis : ofojaz=d 7 ==l 821o] MEOH

= HRH ASE =gsta SAA
SEYME USUCEL AHOTHRHEZ o8¢t

42 bottiebrush, brush am star polymer T2
: DHS0] Z3lE S Al | fIS0IRACE.
e o, T e SCROINIL T 007 e, e 2000
k reetmn STEN7E d3Hez g A
TUE ZEE|USS ATt A=0tE eI 2 2RICE O] IFARE 02M it EH(THOSA| el =2 101 2EH-E0H)0i|
g2 2 A0 IH 20 42| FoiE =Y = UUCE O[HA| copoymer= B ZOHE|RUX(T, TIEH =2
22| 2 2] homopoymer= B4t U0 M HREE Y27 |X| RERACE
DEAE S42| Fold S =fQlor oHH, e Bl AUTHRMQE HE0E THRIME O fL2=7F ZHIXIE SIS |
Plot deie AU SOIEH T homopoymer &0 Chok BI3-J0| ofgt5 Fit 8o O 2= ZAEIIK]
o7t LO{ICE oHd A O ERIMZ 720|L 92fdel #1258 Tl At Hel: TIMM=H| copoymers
G o 1 2 22| HdE0| FoIM, s 2= 2&0] BOIM D X 1EZXAte| OA|71 2= SAXHEL =
gradient == block copoymer A2 = FEE(RICE OX|Ze = n2At gid IFE0IM ASie| HlgS 50%20t o =0|H
20| & [0 ZAHE 70K = A2 2 LIEFRLCE.

|2
W.,:vw
qu.-m,

O] 542 383%t= R 7|2 g E TAE|RACE - 2 HIPt motel S22 B HE0E7 =gt 50| U=
=5 SoMe 8 2A FET EolEE PIAEA ol 2ol = AUCLH|A 2 H OMME sietES 2o
HEY RS 71| 7t ZetE FSHH brush am star polymer 7+ FAE| Q=D Of2h T2IME pH 5074 FEO|
TEUM = star 7120 T2 A2 FLto| @B LIFIIK| 267t 7hsel= OHRACH oHH, O] H710j|A CHE
DR AR pH 5565 =2 ofot L UM E 35% F=0f 71 A[ZH0] AL A ZofiElCt ofs HEo| S8
HAHHO| QUEF L EEFoHO] A E2, M S F{OAMC] HS TIAACE M 2o Hake BRI, LT +EA0f
O DEALS 50 #0f AL 2 670 2 2 AZES 2 HILHO|A] 2ol |0f DFHO[RUCY,

degradation products (aggregation in products from
RSi-BASP from the BASP corona aqueous buffer) the BASP core

7.0 PEG-MM =
+
— (i) 1.0 G3, 20 min
7.0 O/_j (ii) 20 AcXL, 4 h Aqueous Strong _
N (iii) EVE pH5.0-7.4 acid am s
~Si—0 _ - —_— + —_— g%
B L Corona Core Sl
degradation degradation
Rsi=
[o] O, Hydrophobic
@0 o PEG-based BASP core Degradation
N YO _@.,N
o
o} e}
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Enol Ethers Are Effective Monomers for Ring-Opening Metathesis Polymerization -
Synthesis of Degradable and Depolymerizable Poly(2,3-dihydrofuran)
Yan Xia et al. J. Am. Chem. Soc. 2020, 142, 1186. DOI: 10.1021/jacs.9b11834

Ring-opening metathesis polymerizationROMP)= 12| =2 & Fischer Carbene Is Active For Enol Ethers
GRS Ot DEALS OS0f RO O Gubs . %0 e (OO
E0IE AFR?H ROMPO| quencher® vinyl ether?t T2 AFRREH () % [Ruﬁo""‘“J-""'“"*'-t Ph _HO .
Ol gostMoz VSt Fischer cabeneS EAISHH| =ICt  enolether poly(enol ether) HO™
IHZ0) D21 enol ether® ROMPE 3= 2 27H531CI o~ e
O Ik SISt Ru Fischer carbene SHHISH bl 2Hfe} sl ’%#

Z40[ OfL[2} =2l Z0|7| W0 HAPt S5et S2EHt

S20iELS0| 7ted Hdez2 EORCE 0lof wat O

E=E20AE qdic endl ether ROMPRt B 22 2387t

DNEXHE MASHILCE

h stz 2=l Ru Fischer carbeneO| qydic enal ether| ROMPE o. GlorG2 -
= % %'Ef%}d% EOPI QI ROMP 7Hs Bt qdopenteredtting . () — O, e
strainO| H| =9t 23-dihydrofuran (DHRZ ROMPZ F A| =& QAT DHF PDHF

Ol M20|M G E0HE 24A|72F 3 55%9| THEEM| 7}
2H|E|RACMH(M, = 80kDa, B = 14), 32 FI M, = 56 kDa, B = 139]
0| 2UCE RUME 152 2 15%2| THEM|7F AH|E| RO, M, = 309kDa, D = 142| PDHFS LA, 4A|2HF| M, = 47
kDa, D = 162| HE0|| ULt O] HYS 0|83t0] SXV |3 AFE Sl F-EOHE72| DHFR| ROMPO]| Lo SN
ROIE AH=-50kealima, AS= -194 cal/molKE A A S 2 ydopentene2| ROMPR H|Z5HA| LIEHLF= 42 & 4= AURUCE
EESEFNMRS S8l 25t head-to-tail 1K A E A regioselectivity) S £ OIS 1H-SA|0f| 2F 12| £ 7ratioS HOIFACE

PDHFC| X2 8| f/ot F&01, N, G2 F0if ZZ10A H0j TS HbA 7! A G2 F0H0IA 6~125
kDa/7HX| MY O 2 M O] ZEEZ|RACE ot MY LI S H, ethyl vinyl etherE AFS &2 07 A (chain transfer agent, CTAE
AHE 510 [DHF/ICTA], ratio= 225104 5700~290 Da 22{0{AM 2X IS ZHSIRALE O|U EVER = Ru ARS TR 29|
X7 = 2101 A Grublos Z0HE Ru(V) oxide = HHHEA| A2t A 2= Rli= H,0,7 Fquencher2 ARS Z| AL

—— Pristine 100 * 0.25
— 10 min ’
: — 40 min 80 L 0.2

-

Z 08 -
.-
G2 O '§ __ 60 /" 0.15 o
N = . o
60 °C \,—\f\. / E" g Y s
$ o4 = 40 e 01
e e = PY 19’
[ )
4 [ ]
A [ ]
PDHE Residual Recovered 0 -~ [ 0¥ ® 1,
PDHF DHF 10 12 14 16 18 20 22 24 0 25 50 _ 75. 100 125 150
Elution Time (min) Time (min)

PDHF2| depolymerization= <2151 | {8l 001 mol%2| G2t 21| A-=0i| 3A[7 S 501 B AEH2| PDHFE T=H|SHILE,
0|2, 02 25 &2l 25A17F 2, 8t 20| SO THFN|7F 90% 0|4 2|=E|H mid condiion0i|A] PDHFZ}
Mo = siEet0| Loft A4S 2felgh o= QURULE BTt OFL|2} PDHF= 2201 endl ether 20| BIOF At 27404 A
A 2ol 4= ULt 7I==238 I8 S proton addiion0] &= 27 THAO|22 A0 et 26 =5 HEE == QU
@IZ£0| GPCOll= HAO| AFBEIRIL, O = DRLHZ 25| 2ollEs & == QUL U, TFAE AL8St @EX0| 42, |
AlZtof AN 2= |ACE DEX} 7 E8iE protontt enol ether 5 250 TSl 1A =418 20|22, M40 A7t
H| 2|5t S7KSHA| =ICE

Q& =252 S0l = U S2AEL| Al2|X 2XIE SiZ517| flot Bol7tstt Hletd AXf 7o) o= r B2
APEO0| XISE 740 2 7|Cifsic,




02

7. Mitsunobu gt 31 &

[ CH

Ok

Fo 21X I'L—T—]

O

Recyclable Mitsunobu Reagents: Catalytic Mitsunobu Reactions with an Iron

Catalyst and Atmospheric Oxygen
Tsuyoshi Taniguchi et al. Angew. Chem. Int. Ed. 2013, 53, 4613. DOI: 10.1002/anie.201300153

106713 Misunobu JLE-2 E1250] Co|0f[2 ofzz |22 Alzo|= Mitsunobu reaction

(diethyl azodicarboxylate, DEAD)2F S Q| E2FO|HEZAT oy PPhy OCOR®
(riphenylphosphine, PP S H7tE 2 AtRstE L3gol A, + RcoH RR?
74 AL A} BES 510} O AE{S BHS 4 QICH= Z4S 5 I3iCY O N
Mitsunobu BF-S-2 710[E Ot 222 AFESHH 2tH8| BRH = N .COgft catalytic o cos
OAE{7} QHSOIZICH: FojA 12 a8t {7(8rSoltt Aron cycle AR

re) OoF o 20 Cl2F Q| S| [ =

opg 2 Mozl DEAI;[I)EEEPPh?f EE MOEITI, Ol FZF=ZE0l 4 L denoropheny o

GhS 20f Cholof2 B0|=2tE Ft2=AM0E ety o
hydrazocarboxylate, DEAD‘HZ)gr EE|-0|JTL-||'é|Eﬁ-E| %AI'O|E reoxidation
(triphenyiphosphine oxide, O=PPh3)2 {2t M2tz o, 22| 30| _

AFCHS 2rie &[S AROI0| TSR O[O enty R R2 Rs yield (%) er
oool 77|'|:|'n=||:|'t = [[HT'__O“,:]-—EIO| X'Ilon_l'—|O|ME|'.

Taniguchi AT &2 7|& Mitsunobu EFHS2| O|2{8t HHES 1 COBt Mo dviropheyl S0 973
;f%-é-l_lxr Or_;IC_EJEI'EF%% r_g_-(l)—l_% _;E_DH Mitsunobu th_%% 2 Ph Me 3,5-d?nitrophenyl 73 937
JHLBIULE Taniguchi SLZI0H 2fslf 7= 200 Mitsunobu 3 CgHiz  Me 35dinitrophenyl 70 94:6

HS2 7|= Sh2ko| DEADES CHAISIO|, Z0HZC| O 34-2H|d SI0|=2}XIZHEAR|0|E (ethyl 34-dichloropheny
hydrazinecarboxylate) 2t Z0HZFC| Fe(P)) (Pc = phthaloqaning S AtAZZA0 Al ARESICE O] =M o2 34
CIO|22 20| 50| =2l 7HEAY|0| E= OfE T2 A5HE|0f Misunobu BHE Ol Z0{510] M-S BHE1 CHA|
SOl =2t HEl = 2t EICE 2HRIFEl SHO| =k R k2 CRA| Fe(Pq @t AF20] 28l AFote|Of OFZE 2 M2k | 1 CFA| Mitsunobu
HLS0f| &Sk =ICt Of2{er Mo 2 H0 Mitunobu EFHS0| JHLZ|RACH 7L = BHS2 1K} 2K g 25 =2
+E8S EUN A LAZO| HLR 730 =2 UK MEIME S BOFQiC

Mitsunobu Reactions Catalytic in Phosphine and a Fully Catalytic System
Courtney C. Aldrich et al. Angew. Chem. Int. Ed. 2015, 54, 13041. DOI : 10.1002/anie.20150
6263

_Ph
oM A2t Taniguchi SITEIQ| G717t HO{EkO) CP*‘O (10 mol %)
Otx=3IetES 0|83t= HE8X 2l Misunobu BHS2

. . .
chax ofolx|gl oty Sate] EatoldEATS M e0IAm | R
- . o 2 i “~
AR H= EPH0| QUQUCH Aldrich L El2 02{8t e R R? o Ny GO RT "R

==0t0At E2O|HEZAH} OfXoletEE BF 2 _
=020t 0[83t= Miunobu EHSS 2015 0f (11 equv)
EISIICE MZ0| Aldich A& OBrien A& enty Ry R R3 yield (%) e
ESIE XT3 darel 0|28IH MO
=o1S &alofd] SI|aEe§_O|OO|'E, He= el I\+/Irlsunobu 1 Me Ph 4-nitrophenyl 59 94:6
HHSO| HAIZOl EATSAIO|SS CHA| SHIAJ e o e
ZATO| Hef2 £ 4 QU2 Z0[2H MZIRCE Of2{8t ° GO dnionhen o
Heko 2 Adich 3T B2 -H 9 ZAZ2H-SALO|E (- .
phenyiphospholane-1-oxide) S 10 mol% AFS S T 2 A 2t cat. Fel ‘:
(phenylslane) = 11 F2FAFESHE HOKZFQ| Mitsunobu cl N.,-COEt
9SS JILSISICL T Adich BIPES Taiguhl Ao JO R o
Of AlO|2g M EQsio), EAT OEBRIE & cat._C o

< . 4 +
Ch 020t ALSSHs Misuncbu BHSS 2 SICE 5 e ’
Aldrich G382 0[2{et Z1HE &3l Mitsunobu EFHE2 Ps cat. o 63%

) , " Ar” TOH

P Z0f AIAE (fuly cataltic system’yS TSIUCID PhSiH; (1.1 equiv)
=XISIGC Ar = 4-OMePh o
FESIACE Ar = 4NOPH  THF.MS.70°C,48h. 0,
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The “Fully Catalytic System” in Mitsunobu Reaction Has Not Been Realized Yet
Tsuyoshi Taniguchi et al. Org. Lett. 2016, 18, 4036. DOI: 10.1021/acs.orglett.6b01894

2016 Taniguchi ATEI0IAM = 71=2] Aldich 2+LEIO|
ot BESS EZRSHHA Mitsunobu HHE2| 2 Z0f
AAEE2 OtE] HOIE|X| UUCHEET Og LettOf
E5IRACE Taniguchi AEE O] ==0|A Aldrich
SATHEI0| ZHRSH A0 O]l Mitsunobu EHS |
7P| 20U, 2% of Foe| YR LR S| gt
11510, Mitsunobu BFS2| S0 54021 Yrelets
2tolet o= QIRAC2 0 TRUCE 12 A, Aldich SHEIQ|
2HH Z0)| A|AES 0125104 O|XH YR Z HI1SIICE
A1t Adich SEI0] Bgh AT Z0f A|ARIO
S| AR K| iRt XKoot A7 HRdHhe=
AE SIRICE ESE Aldich GIHEI0] FASH e H0f
A|AEl ESHFHOE OfXt YR 20| M= =80] 4~6%01
X M| B BIO| WMSHK| b=ligte AS
SHACE 5, Aldich SILEIO| KQtoh 2B 0 A[AH]
ZSHO M= Misunobu HS2| SR%H 710[2 EHH0
LOILIX| @l=Ciete Ae SHSIRACE o2 7HX|
CHEARE Sl FePoRt PhSH30I 2fs %= SN
B30l YOojLf BIEEX] Ri=2 O AH7F ddE
Z0|Cf2t i M HSHALE,

cat. Fe(Pc)

H
Cl N~N,COZE1
:Ej H
0 cal. CI (o]

ron + L ~ r_J

Ar” OH CP’Ph o Ar
Ar = 4-NO,Ph cat. ©

PhSiH, (1.1 equiv)
THF, MS, 70 °C, 48 h, O,

alcohol product result

1st run : 40%

(o]
OH [¢] 2nd run 37%
3rd run : 36%
NQ,

reported yield: 68%

(R) . .

O5N Me. .CO,Et 1st run : 4%, 12:88 er (R/S)

Me\{lSlCWE‘ 2 U ond un 7%, 9:91 e (RIS)
OH 0 3rd run : 6%, 16:84 er (R/S)

o

Redox-Neutral Organocatalytic Mitsunobu Reactions
Ross M. Denton et al. Science 2019, 365, 910. DOI: 10.1126/science.aax3353

Zl2, Denton SEHMAME M2 ZAEHS J0i=2
083z Mitsunobu 2S5 EISIACE O BES-2 1) Ao
2-S 0I8oH| B7| Mzo dEal thetd| E=
M7 25| @1, 2 FitEz 20| Pg5 1 3
7101 OJA} LRSS H2 UHEoZ B o 4= Q7|
[M=0f, 2+ TlePH0]| 1, X | 7Hs e Misunobu 2822
Of7AX| 2 AL} Denton B2 F712| SHO|EEH OFE
HEV|E Hd1 Q= ZAE SAO|E7} 2000C 2 =0fA
2 g 30| LojHt= Ao e M2
LAE E0E CIRIRQISIRACE Denton AHEIG 2f3H
NEE M2 ZAE =4S 0185k= Mitsunobu £1S2
FLE2 Ygkl= =3 M0 | et Dean-Stark X7t
2H0|Re, 7H=E4O] pkad]| Feks BLO| UL,
Ol S0f #iz=ttel 32 H0j B1S0| [OLIA| ARAX|TL,
CO|LIO|E2HIZAO] 2 H0f B130] TdEH =2
HEH dEfdS LIERRICE Ofbte H0fo] &S0
Lo ofsiM 2hdstE7] E0[2tn ofAZTIC,
Mol =ds SO et RS2FH OAHS
UAACH, 710|172 24t @B=S 080t 87

defdeoz B0l LOolHChs AS

fot HiF n@
0l0 12 rlo Mo
4>

T ]
|O OF

D This work: redox-free catalytic Mitsunobu inversion

P(V) ) Moo ﬁij@
QH organocatalyst N ?u i
Rr? = TR OR ;

* No stoichiometric oxidant + Catalytic inversion
* No stoichiometric reductant « H,O sole by-product

Enabled by a redox-neutral dehydration platform

HO.
= O\D
5 i
A‘*Rz Ph'? MNu—H

=
Ph
organocatalyst 1

QACE Of FOtL2E CN 2eigds tefet BR80= 80| 7HsUCL 77 15012S 0183t= Ol
= Qlf 2H L Rl Misunobu BHE01 7 FSBHRICS,
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Quaternary-Center-Guided Synthesis of Complex Polycyclic Terpenes
Scott Snyder et al. Nature 2019, 569, 703. DOI : 10.1038/s41586-019-1179-2

/12 Z0fofA

4K} EtA(quaternary _
carbon)= A9
[E——
o mojz ol et
Of gt o
= ol= I Conidiogencne B 18 19
_T'_ —,._—er‘” Euol'_l_ Guiding QC
|—|“D|_:| Zf—tﬂ I—||'%7|9| Subsequent QC - _
WSS Hojmpy D e __
EI._?_7| O.IE‘_jEI. OE“:l‘_I- clg;ure formation
MO UK EIA BN [ = S (S
2 % Jjo| FxjLto| <
2ofot= S4X|et

T

oo &

FSECH H2| 12| e BHS(perioydic reaction), 2ICIZ BHS, 242 U712 oF IS S-S SoliM PG R 2 =F0IA
HMetot conidiogenone BOll= & 4702] 4Kt BtA7F EXSH=D, 2M SlelsE 1801 etz 4XHEEA = Hoveyda W=7} 7ot
NHCCu-Z0H01| 7 (2ot T2 2H87(9| At 7HH|CHE 27018 HIIES o2 L ISIRILE 2712] 4K} Bt = EHe ks Z09|
A5 M7Koxdative addiion) 0% O|O{X|= £XF Wi Ol & (migratory inserion)0fl 2ol FME R7IEH2ts S7HH(Q
St —EdlE o2 22} Bt At Aole->24), B AR5->27)2 2 HEtS EASHRICE AP S 2= Overmann
W=7} scopadulan diterpenes®| B0 H|Z=5H 24419| double Heck oydizationS AFESH 0| Q= O =20|M = 2t BE2Ol £|F
77 2ets S| HIEF Xi2|0f 4K BB EXHSIO] HeEtm2l HEHAIA BHE0| O|R 0 E == §I8S 0835t 2N o=
BRA Ak B —2=A Ao SO 2 Z0| MO|S S Mot FO| &K 0| Gem-dimethyl2 ZL2ISH= 44t Bt = %2 0
HEHoj|A 2488t Q= 22 Z04E 0123 Hydrogen Atom Transfer HAT)S S8l E2HCHIO->20). 22l S0IA AE|
2215t ZHO|M 2iC|Z SHE e o= Q= Ciot HHES0| E0L(Q=H 1 F tEXNQI 20| 52 o7t
HATO|C}. 2 B0l M= Baran =7 YEHSHHAT HHE A SoiA 2felE 022 H 3%} 20122 @ 2 012] 257014
H7HES S SolM 2Fet=E 209] 4K EFA S HA S 4= AALCE

r

Total Syntheses of (-)-Conidiogenone B, (-)-Conidiogenone and (-)-Conidiogenol
Hongbin Zhai et al. Angew. Chem. Int. Ed. 2020, just accepted. DOI : 10.1002/anie.202007247

34 2042 0|8t HAT/HAIR|Z TiEh Hetof SRACIP R N
MOICH= 242 ©0[7| SI3H 2201 Angewandte Chemied| Zhai e

W7t YESE I CHE conidiogenone BO| BHES ATHSHICE
o7 |M =L 42 REE 20| 3fpt=E 219| AlQHMo 2

HAE 4At B0 EQRMHOICE f{0fA A7HBt BaranC] A Mo Mo o

ZOHE |80t =M K|S HHE2| AR Tabot2 e

HATE SoliA] M=l 3K} 2|CIZ0| LIOIEE 2FE7 (0| M7t 15 TIPS

A 0|0 |—:| =10 I:II-O o Ex . =0 H‘| Danheiser annulation

T AAO= 2018|_01| ELO}MEr- O| o= ooH Zhai _&TCZI il o Me Me HO "

a2 ot 0|0fK|= Aol Bt —Eia B HIES 3\'}&“0 Nicholas Me
S3f Slete 72 HEBIACE 2EE 72 tandem Niholas/ — gg“r\\ — [ Do
Pauson—Khand Pt8-S S0 LTIR H|EF X2 |7t R K|etEl M o P e o we'
Mnz| of=2telE o2 M|, Ol TPS-d [k N o
152t Danheiser cydopentene annulationS EH 27H2| 4kt e R "

Etavh QNMENoR £olEl BletE U HSHE|UCt o,

DXtz stete 1o QFES} 8ISt X U Us . Worwc R
eSS E3HA conidiogenone BR| TMetE S efde 20 84% 21

oloiC}

AN AN .
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Total Synthesis of the Complex Taxane Diterpene Canataxpropellane
Tanja Gaich et al. Science 2020, 367, 676. DOI : 10.1126/science.aay9173

71210 2AXel O = =eatss FH7t 9% » > 6 contiguous quaternary

T2 4K} BIAO[LITHS OHOl= 4Kt BHAAE OFF  Acdm g3/ o carbons (purple)
—_—— . o i 1

E$9| 2efoh Rl= WSO Teld Ael|S 2 HotIAF SHt, He G '1:,_1.}f% > 8 neopentyl positions
20} & Gaich 252 Sdencedl| canataxpropelane?| 22 ”f}nems{mo“ ( ), only 2 non-
BESHICE Canataxpropelane2 024 7HQ] n2|2 AME  o="fA o neopentyl positions (6 & 14)
ZHMHESH AXE JHX|E taxane diterpene MS=Z0|CL O] w
HOIZ2 o/lQ| TIEE 45t BIAE 0 Q@IS VO T, on fenainasion O ho-cyaioadalt

coupling = functionalization ortho-cycloaddition
L Me | Me ¥ OMe

HeM HiE Hoj| 4Kt Bt Q0] BHEE0| 2 H|QEE
SBAE gLt A0 QUCHEtE=E IVOIA 2 AH),
Canataxpropelane2 £AF =42 O|F = EAE 6 UH EI~E
MelStns 25 45+ BEAO|ALE HHEE EFACA 2HY
HO| =752 MUSO|C) SIX|2 GMHO A xFog e
7Y HRAEO|= 4702 4% EHAZ O|F0Z
AMOIZERHIR N2IS Gaich 1F2 EAF U photoinduced gy, oM TBSOmeMe  OMe
alkene-arene-2+2]-ortho-cydoaddition© = ZHEFS| BHSHE2ICE - ¥
4% £t 30| Qlof TRIATIEISO] SYA0| S0l YeOR=D¢ O
. Me /i
01|A|Ef = T ‘BAZﬂEf 15 47(} Bt safranaIOIEfE o TBSO oM ires
ARZHOIM = £[RA0, 8FH |K|O| 4K} EbA = S RIA = ° °
Che=ot 0f =2 0| EC| T Eot BS 2 SoliA] T USIFICE HIQEE 2{X|2| BHS0|2t THIEX] QS HIN)| 7 XIS 0H7F &2
0 Elot30(2t daeh o= QURUCH Al EICE SHE oo EFAS Q= i 2EER0AM Q| ILIE HAEE: =42 &Lt
OEO =2 0| =22 2010| 2| 702 HOE M= 20 |E HEZ2| 20| HE 4= UUTE 2 24 O EK| MEfX
Sty o = A0|=E5k=0| xS 4= Q0| EZH0| QUALCE

-

Diels-Alder reaction &

Synthesis of (—-)-Picrotoxinin by Late-Stage Strong Bond Activation
Ryan Shenvi et al. J. Am. Chem. Soc. 2020, 142, 11376. DOI : 10.1021/jacs.0c05042

SAHOZ 4K} EIAE HEHOZ AEH o e, M€ o MeO,C o
al s

ISESIN| = AJIS N : =o  me 1 I X we gMe || Me HO | Me|| H
|_—|o|:| o AI-E:”E —|—7HO;H:|‘ —'—l [ ShenV| :]-_E: ; THF, -78 °C; Et” ¢ 15 i Et7¢ 7 J
picotoxinin®| HeHd S IS B4 28 rans- Mo MO fr3) Q “@

Me Me
4 .. - Me .. _Me
a-methyl-carvone (13)2 7|&ZE methyl 2- T e I I

- MeO,C._Et 0. -
oobutanoate?t UE B2 SIS M) BFSHE U7t My T et s sl somens
E'Q_El_l %I-I|O|g§x-”§ O:-IO'|§}:|\EE‘” 1HI_'| E|_|'_/t9| _?-|x| desired undesired
HIZOl MAZL| AZdDIIA] B2 HA|)
HICHRACE B gem-dimethylS 7HX|= carvone AGOAG I hy ve  oitio st NMIO
S| 32 T US HES TN 18 EFAO)] R —— R —
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A Simple and Versatile Nickel Platform for the Generation of Branched High
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Changle Chen et al. Nat. Commun. 2020, 11, 372. DOI : 10.1038/s41467-019-14211-0
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Direct and Tandem Routes for the Copolymerization of Ethylene with Polar
Functionalized Internal Olefins
Changle Chen et al. Angew. Chem. Int. Ed. 2020, 59, 1206. DOI : 10.1002/anie.201913088
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General Enantioselective C-H Activation with Efficiently Tunable Cyclopentadienyl
Ligands

H. Waldmann et al. Angew. Chem., Int. Ed. 2017, 56, 2429. DOI : 10.1002/anie.201611981
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Chiral Cyclopentadienyl Cobalt(lll) Complexes Enable Highly Enantioselective 3d-

Metal-Catalyzed C-H Functionalizations

N. Cramer et al. J. Am. Chem. Soc. 2019, 141, 5675. DOI: 10.1021/jacs.9b02569
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Divergent Synthesis of Tunable Cyclopentadienyl Ligands and Their Application in
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Site-Selective Late-Stage Aromatic [18F]Fluorination via Aryl Sulfonium Salts
Tobias Ritter et al. Angew. Chem. Int. Ed. 2019, 59, 1956. DOI : 10.1002/anie.201912567
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Redox-Neutral Borylation of Aryl Sulfonium Salts via C-S Activation Enabled by Light
Jian Gao et al. Org. Lett. 2019, 21, 9688. DOI : 10.1021/acs.orglett.9b03850
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The Synthesis of a 2D Ultra-Large Protein Supramolecular Nanofilm by
Chemoselective Thiol-Disulfide Exchange and its Emergent Functions
Peng Yang et al. Angew. Chem. Int. Ed. 2020, 59, 2850. DOI : 10.1002/anie.201912848
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Fusion of Different Crosslinked Polymers Based on Dynamic Disulfide Exchange
Hideyuki Otsuka et al. Angew. Chem. Int. Ed. 2020, 59, 4294. DOI : 10.1002/anie.201913430
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Multistimuli Responsive Reversible Cross-Linking—Decross-Linking of Concentrated
Polymer Brushes
Atsushi Goto et al. ACS Appl. Mater. Interfaces 2020, 12, 28711. DOI : 10.1021/acsami.0c07508
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