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Covid-19 X|2H| 7H AT S [KIST LATI HrA} BPp——

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

Covid-192] 7Y |RYS X2NH=Z2 FIZLL A= Gilead?
remdesivir(4b)" Ol =2 HoliAa X|=A Z0E 12780 AM
St B A& LICH Nucleos(t)ide 2t0jE2{2] A32|HS Sl
f°* 47t LRl gHol2{A 27 JAS S AESIIS LI .
Ol 212t nucleoside= nucleoside triphosphate?} &[0 viral RNAZ2] . ®
EX Z0AM &&= natural nucleotide@t Z7HHOF st=0 (Remdesivir
nucleoside monophosphate?} &[= HEHK ARO| Cf7f S=ZAFHAHOEE OF0 MZ5H nucleoside
monophosphateE &d3s Lﬂ monophosphate2| SXMSIE Qo H2 M= FiHdZ 75t sl 2dst 49|
monophosphate prodrug & StLt7t HEE remdesivir(4b) & L| C.

First-generation synthesis

nO NH N
© 0 X aorb [
+ TN 222 o - N
i: \ N
BnG OBn N =
Br R S

(0] 3
(0] N >/ \ T
>_-\‘ f O HN—-P-CI
- > I
o NH, « HCI ©/O

4Reagents and condi;gns: (a) n-BuLi, TMSCI, THF, - 78 °C, 25%; (b) 1,2-1?s(chIorodimethylsilyl)ethane, Nal-:,sz-BuLi, THF, - 78 °C, 60%; (1:) TMSCN,
BF3 « Et,O, CH,Cly, — 78 °C, 58% (89:1117/a); (d) BCl3, CH,Cly, — 78 °C, 74%; (e) 19, NMI, OP(OMe)s, 21%; (f) OP(OPh)Cl,, Et;N, CH,Cl, 0 °C, 23%.
Remdesivir?| g2 152| Li-halogen exchange O] O]2 lactone 1422 H7} Ht2oZ A|ZEL|Ct.
Cyanation2 2 B—anomer17° THEd=2 H1 debenzylationctO] 45 YRS LI EOE 199f°| =8 = Chiral
HPLCE 0|&%t 22| & S5l Sp isomer@! remdesivir (4b)§ A AL LICE 2 2{Lt Li-halogen exchange step01|)\1 n-
BuLiOI M7t £, lithium basel| O|& quenching H =0 2t =520 IA K|, i F2 2=0(A <]
30| Bof +'5 2L =3 A0 Eeot gl sletEE 2dst| /et d=22| 7fM0| BRdt S L o

Q J— @
o HN*E’*O o HN“‘E’*O
N 2 NOZ
21 4b 22a 22b

@Reagents and conditions: (a) TMSCI, PhMgCl, i-PrMgCl ¢ LiCIl. THF, — 20 °C, 40%; (b) TMSCN, TfOH, TMSOTf, CH,Cl,, — 78 °C, 85%;
(c) BCl3, CH,Cl,, — 20 °C, 86%; (d) 2,2-dimethoxypropane, H,SO,, acetone, rt, 90%; (e) 22b, MgCl,, (i-Pr),NEt, MeCN, 50 °C, 70%; (f)
37% HCI, THF, rt, 69%; (g) OP(OPh)CI,, EtsN, CH,Cl,, — 78 °C, then 4-nitrophenol, Et3N, 0 °C, 80%; (h) i-Pr,0, 39%.

15CH Al iodide 202 2310 § 235t i-PrMgCI-LICIZ —20 °C2| =710 M glycosylationS Xl
2N Ak UA T | R LT £ cyanation THAIOIA TFOHE HItSISIEL O &2 #%%ﬂt

MEHEO =
172 YASLICE 2|10 debenzylation O|F 2,3'-diol2 acetonlde protectionStl MA™MCZE HO{Zl single
isomer 22b2+2| couplingS T AEHL| 42} H 2 coupllng LI SH= 7* EEf =520 g =4S

4>
;9
;
)3
I~
_l:

O|EA 7§ M= SHBE2= 200 g 0|2 2| remdesivirE &5t 2de




Covid-19 XIZX| 74 AT S [KIST YA 2AH 20| ¢l £

Race to Find COVID-19 Treatments Accelerates

Kai Kupferschmidt and Jon Cohen, Science 2020, 367, 1412. DOI : 10.1126/science.367.6485.1412
I EL} HO|2{A0| =H| 7|0 oA 7HEFS| 2 HSHH
ACH A2 L} HIO|2{ AT} ACE2 £8H|0 Z%stn 0|5 Lines of attack
TMPRSS2 &47F RZLIHI0[2{A 9| spikeE ZE 2} Experimental treatment strategies attempt to interfere with
HFO|2{ A0 ME L} EItZE Of7|$tL|Ct ESH M= LY different steps (numbered) in the coronavirus replication cycle.

F1 1P80f endocytosis®= = FE 7|05t ALz oo o pa——
OEI'E;1 X:i 9}'\% l-| El’. iil—" I:||-O| E‘|ﬁ7|' A'HE LHE -I|E-J1—|'E| E treatment

Monoclonal antibodies,
convalescent plasma

viral RNAZF MZZE 2 HiZEE|=0 O RNAG= ZZEL}
HFO| 212 9| spike2t 22 TR E &/ d5St= T A T} viral
RNAS| M2 EY 3= RNA-dependent RNA
polymerase (RARP)E ZE&ot non-structural tHHESS
Mo = e EI A4 JASLICE Non-structural
CHEHE HET S BRE2 YT pplalt pplbdts
CEl R 2 HA D 0 CH¥FSH proteasell 28l 1670 2] non-
structural CtHA=2 HH I =T O|A=0 20
Replication-transcription complexE &4 LICE Ol 2qanslation
complexoﬂ)\‘l RdRPOH 9|_6H RNA% %X'”_é_l'j— 0|E-|'ﬂ' Viral  Ribosomes ‘Chloroquine, :

IMEHOA MdE mRNAS 7|82 AZ Lt HO|2 AT} RNA 7\ W hydroxychloroquine

(s
SARS-CoV-2)
SN

1b Endocytosis

ACE2

SHE|0f M2 Sto = Hi=E LIC |

[ZLF HRo[2{A XIBH HENMY A& MopfEo] @I e

QS A0 A2 J7|MY 2HS o|Oo] &9l ere ) — .

SZOIL} e Aol 04 A0l K e By 3Pt | «—flopmairrion

AT W MYPLES FXSGE MAWEZE (drug o ¢®=lo @

repurposing) TEF0| BO| AFEELICH ZEL} = Replication-

HFO|2{A Q9| M= W BEItE AXSt7| i ZEL} transcription complex
| o

RNA-dependent

SH L &M 7F BOl
RNA polymerase

EXst= AKX =X & E(convalescent plasma),
TMPRSS22| X3{A| camostat mesylate, endosome?2|

pHE =0] #2% endocytosisE ol St chloroquine & 4 Translation and RNA replication %8'/‘}:
hydroxychloroquine §0| =& &1 QUSLICH ETH ’
ppl1alt pp1b”Zt HeE Xl IFEE XM = U= protease XS K= Q! lopinavir-ritonavir 2= 2t S 2t
Ao, x| 7t 2 7|tHE 2o U= remdesivir= RNAE EXdl= RIRPE AMsigozZM
DE2LHHO[H A X =20 2ot7F UX| S0 B2 =0 JAESLCLH O E 7|¢eE WHO= 3 202 solidarity
2 229 Ao A2 452 KX L0 CHSiA AZASLICH OS2k Ho[2HA X=X
SHEEOIAE remdesivir, Z2t2|0t X[ZX| Q! chloroquine, HIV X|ZX|Q Kaletra (lopinavir-ritonavir),
Kaletra2l interfeone B2| =YL= UMA|IFO| TlED o, Eot CHADE FH0f s #|EE K=
camostat mesylate 5! 52+ X| 2 X favipiravir & S X AAHO| T QUEL|CE

I I O T I S - T TN

Remdesivir RNP‘;'S;?:;(;?;;‘NA °l&=  Chloroquine Endosome pH &t 2= o

o onaan | Potalb ceavge ¥ WV R pptaib deavage " + BN 5F -

Camostat mesylate TMPRSS2 A3 AT Favipiravir  RNA-dependent RNA Polymerase A3i 54

43 102 The New England Journal of Medicine(DOI: 10.1056/NEJM0a2007016)0| ZHEEl remdesivir
LA Aatof =T MM ehXt 53HE 68%7F S0 WM LU H 47%= X =0 E|JHPCED oFL|Cf.
ANZTSRH= 13%E CHE X E2X £ Al ECF Aoz F2 M F5g HYLCH 3 182 The New
England Journal of Medicine(DOI: 10.1056/NEJM0a2001282)0] ZE = E10|A KaletraZt &3 2HAL0|A
250| §l%CH= &, chloroquine0| 252 W7| siM= dutdez nE0| HR3I0 d= Qls) £2&0|
HYEtte 32 1E Il remdesivire A 71 Rt S EHEH0[1, 53 12 NIH 2 Gilead2| 4 34
AN Z1E EOf 2 FDAE remdesivir| ZI2AHE-S 2l(Emergency Use Authorization)2 &1 7t5t & LI Ct.
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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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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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General Strategy for the Synthesis of Antirhine Alkaloids: Divergent Total Syntheses of (t)-
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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Divergent Total Syntheses of Antirhine and Its Congeners
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Transition Metal Catalysts for Organic Synthesis

I H +-Bu +Bu

Ar—N H

{g%}

Angew. Chem. Int. Ed. 2012, 51, 1620 H
Chem.-Eur. J. 2011, 30, 5725 Br )
Chem. Soc. Rev. 2012, 41, 6931 Angew. Chem. Int. Ed. 2020, 59, 775 Chem. Sci. 2020, ASAP

N\,
CFiCT;, O,CCF,

(2 =
QD !
NN T
T N \ ¥ o, | B
Cu Au 3 Y /Ru_
l Cu Cl |
X & 4 o
Chem. Commun. 2009, Org. Lett. 2010, 12, 4860 J. Org. Chem. 2008, 73, 1983 .
2475 Bioorg. Med. Chem. Lett. Organometallics 2019,
2014, 24, 4850 38,4121
PR o g
Q "
Ph
N N Ve Me - / NG R=Z
Z. Me
___ — P NoN Pa”
Al Cu Ny
a P i =
X
Org. Lett. 2009 Organometallics 2011, Chem. Commun. 2010, 46, ACS Catal. 2020, ASAP
Organometallics 2010 30, 5725 7525

Catalytic Asymmetric Organic Synthesis

o B L7-Ni (5 mol%)

HO, CFs3
ll\ KOtBu (20 mol%) 8
1 | | 1 Br,
R SCF;  + — > Ry
,  4AMS, THF R?
) _ R® 25-40°C,24n
R =aryl, vinyl up tp 98% yield
R? = aryl, cyclopropyl and 97% ee

>30 examples

Me Me

Angew. Chem. Int. Ed. 2020, 59, 775

L7-Ni + KOt-Bu

— O.
.
o} ArB(OH), (1.2 equiv.) NN ",(
Pd(TFA), (5 mol%) PyOx ligand
Rl | ligand (6 mol%) - Trace
H,0, NH4PFg, O
2 Ha0, NH4PFg, O,
0" R 20h, 70 °C
F3C \
v New chlral N,N- Ilgand
1/ E 11, ""':.y .
V Tetrasubstituted stereocenter PyDHIQ ligand
up to 98% yield, 99% ee

Chem. Sci. 2020, ASAP (DOI: 10.1039/d0sc00412)

Sustainable Chemistry
Catalytic Conversion of CO,

CO,
N\ NN
2N, 2N - O@
A I el
11 examples, 0 o—
up tp 99% yield _/
( Direct C-H Carboxylation | Bifunctional
NHC Ligand
RSC Adv. 2017, 7, 52496
Bio-refinery: Ethenolysis of Biomass Oil
t-Bu
o a =
Ru Catalyst —
M — [R— a-Olefins N\ No_.N
eO 7 7 K :
" = 8 * F Cllw/t'Bu
Methyl Oleate >_< 0 ""Ru=
H o H /\(\’)JJ\ a” |
=z ; OMe O
Ethenolysis _ _ \<
Specialty Chemical

Organometallics 2019, 38, 4121

Functional Polymer Synthesis

Copolymerization of ethylene and polar monomers

) /k aNHC Pd % 9

R, R"=H or Me
FG = CH.Cl, CH20Ac, CO2Me, etc.

m n

« Abnormal NHC as strong o-donor
«Good rolerance toward various FGs
= Application: PE, PP, copolymers

ACS Catal. 2020, ASAP (DOI: 10.1021/acscatal.0c00802)

Organic Electronic Materials

Organic/Perovskite Solar Cells

Selective LUMO tuning

ZT 1!
K1

gl
w2

o

Current density (mA cm™)
=)

15 L
caean K1 ——K1
20 —a— K2
00 02 04 06 08 10 1.2 K Perovskite
Voltage (V)

ACS Appl. Mater. Interfaces 2018, 10, 23254




Professor Ko’s research focuses on the development of new

organic synthetic methods, ultimately, with attendant
applications in syntheses of natural products or drug
candidates or organic materials. A central theme of her
program involves the discovery of new reactivity patterns, the
identification of catalytic mechanism and, finally, the
development of new synthetic strategies.
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Organic Synthesis Lab.
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Tetrahedron Lett. 2019, 60, 151018-151021.

CF3
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T™MS
1a
2a CH3

TMSF

The Journal of Organic Chemistry
2018, 83, 14102-14109.

RS-H

(0] O
ot (O ) [l
+ 5 Hs
™S N RSN > 2a "N \) _____
OoTf 3b \ “OTf
H C, CH
L Hj 3
w10 1 e,
P®"'i z A\ oTf & A 3a OTf
HoN—R? ——% H. : :TMS 17SR O
2a R2 3a 1a \ ]?‘\N N”N\SR
[( ) e
_ "OTf
Tetrahedron Lett. 2018, 59, 671-674. @[
5a" - H 5a

The Journal of Organic Chemistry

2018, 83, 8417-8425.

Synthesis of nano particles (Fe30,)
IEEE Access, 2019, 7, 96094-96104.
Journal of Magnetics. 2018, 23, 117-124.
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Protecting Reagent Removable
under Oxidative Gondition

CH,OCH,C! (D

* Applicable to protection reaction at room temperature

« Substrates unstable to basic conditions can be
protected in high yields.

NAPOMCI » Possible selective deprotection since the reaction is
[C3639] performed under oxidative condition or hydrogentation.

Applications

Protection and deprotection
NAPOMCI
DIPEA [D1599] RO” O
R—OH CaCl,, CH,Cl,
or -
R—SH DDQ, CH,ClI, / pH7 buffer

or
or RS/\O _
H,, Pd/C =— R-—SNAPOM

*The toluene solution is not used in these reactions, but it is proved that the reactivity of the solution is same as in solid state of NAPOMCI.

R—ONAPOM

Selective deprotection

CSA [C0016]
3OTIPS + 3ONAPOM e — 3OH + 3ONAPOM
CH30H, THF

high yield retained
cat Pd/C
3ONAPOM + OPMB OPMB
3 T CHOH
TIPS: triisopropylsilyl high yield retained

PMB: p-methoxybenzyl

References T, Sato, T. Oishi, K. Torikai, Org. Lett. 2015, 17,3110.
T. Sato, Y. Joh, T. Oishi, K. Torikai, Tetrahedron Lett. 2017, 58, 2178.

\_ J
2-[(Chloromethoxy)methyl]lnaphthalene (= NAPOMCI) (ca. 2mol/Lin Toluene)  5mL [C3639]

Related Products

N,N-Diisopropylethylamine (= DIPEA) 25mL / 100m / 500mL [D1599]
(£)-10-Camphorsulfonic Acid (= CSA) 25g / 100g / 500g [C0016]
For further information please refer to our website at www.TClchemicals.com. p p p | protection |%

www.sejinci.co.kr www.TClchemicals.com/ko/kr E-mail.TClsales@sejinci.co.kr Tel.02-2655-2480
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BOC Science : Featured products B!’!C Sci’ences*’

Best of Chhemicals
About Us

BOC Sciences is a brand of BOCSCI Inc. BOC Sciences provides a wide range of research
chemicals and biochemicals including inhibitors, building blocks, GMP Products, impurities and
metabolites, APIs for Veterinary, Natural Compounds, ADCs, Stem Cell Molecule and chiral
compounds.

CAS Number: 37239-51-3 CAS Number: 22338-71-2 CAS Number: 6474-90-4
Product Name: Wilfordine Product Name: Polygalac ic acid Product Name: Tetrahyd roalstonine
Catalog Number: B0005-01 9811 Catalog Number: B0005-464921 Catalog Number: B0005-188438

Wilfordine is an in secticidally active Polygalacic Acid is a compound of the Raubasine and Tetrahydroalstonine
alkaloid found in the triterpenoid saponins preferentially block the pressor
Tripterygium wilfordii Hook. f. that can promote the cholinergic responses of post-synaptic alpha-
system reactivity. adrenergic receptor activation due
to endogenous and exogenous

noradrenaline, respectively.

D +82-31-363-2260~7 sales@daejung.kr www.daejung.kr
.:- DAEJUNG S ™ jung (] jung
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