epolactaene, NG-391, lucilactaene

LDA Me
BUO.IC. CH3CHO Me
2 \/Y\/\/\OTBS — » HO N OTBS — > XXX OH >
Me THEHMPA b ity Me A Me epolactaene  yd °M
-78°C BuO® ~0 1 neurtie outgrowth in SH-SY5Y cells

neuronal cell-protecting molecule

Tetrahedron, 2002, 58, 9839.

EI-1941-1, EI-1941-2, EI-1941-3
three-compon1egtnfgltgzs-Man

Chem. Lett. 1998, 313
J. Org. Chem. 2002, 67, 9443.

Me
NN
Me0™ Yo ) Me
lucilactaene

cell cycle inhibitor
in p53-transfected cancer cells

Angew. Chem. Int. Ed. 2005, 44, 3110.

formal total synthesis of nikkomycin B

nich reaction

TBSO.
0 OTBS TBSO.
npr  cat Pd(ll) o) o Q—COZH \@\ "
| X benzoquinone o H«L H NH O
O | o dH + + - H —>NMP N H—> o
TBSO OH NH, -20°C VRS U e oMo
syn : anti=14:1, 96%ee
[+) 0 [¢]
JPr JPr JPr
—» [0 o]
> 0 0 HO" 0 TBSO. HO OH
HO OH HO O \©\ known Q H *NH; OH
H t
EI-1941-1 EI-1941-2 EI-1941-3 LIAIH(O'Bu)y NH OH NN o _\Nm
ICE (interleukin 1-B converting enzyme) inhibitor THF, -78°C O I o)\/ €0, 0 Me OH
Org. Lett. 2004, 6, 4535, \ Me OMe nikkomycin B
J. Org. Chem. 2005, 70, 9905. antifungal activity
Tetrahedron, 2005, 48, 11393.
azaspirene, pseurotin A, synerazol, FD-838
Me _Me OHC——Ph Me o
= [
9 oo MgBr,- OEt, Me\/\o OMe_ph HO_¥-NH
M K T A2 s |
Et OMe Ef OMe X T o &
Et'y HOH OTIPS
TBSO

Y Y

-0

H
20 |°9»—n
Et Hoye Y On

pseurotin A
neurite outgrowth in PC12 cells

Et~s IOR\_H
Me’ OH

azaspirene

Q‘\.
AN IO%LH
Et

Me’ OH

synerazol
antifungal antibiotic

J. Am. Chem. Soc. 2002, 124, 12078. Org. Lett. 2003, 5, 2287.

J. Org. Chem. 2005, 70, 5643.

(+) - cytotrienin A
(o]

Asymmetric cross
8 0,‘ aldol reaction

o OH

FD-838

diffrenttiation of leukamia
antifungal antibiotic

Bioorg. Med. Chem. Lett. 2009, 19, 3863.

HO
Me\ ~ NH
HO Me HO o
" o N OMe
A L
o (+) - cytotrienin A
apotosis indcing activity in HL-60 cell

o 10 mol% &
Me CO,H Me Me
HJI\/ H 2 NaBH, HO 0k
> > i o, —>» e NAE O,
+ neat,4°C,48h  MeOH  HO” i PMP™ 0"
o]
o 64% (3 steps)
H i After Recrystallization
/ >99% ee, > 99% de
No column chromatography
OMe
TESO
Me_ ~ NH 1) Grubbs 1st cat
, .
Me OH —> Me >
TESO Z NH 2) Amberlyst 15
o” N TESO Me TESO
H
S
N o e OMe
! i1 |
X |

Angew. Chem. Int. Ed. 2008, 47, 6657.




single diastereomer

fumagillins, ovalicins, panepophenanthrin OTBS oyme Mo o me Ne Oyme Me
4‘. OH i Me G/NME i Me
. . _— o
a-aminoxylation —_— “‘OMe < “"OMe “*OMe
10 mol% ¢} OH OH
CO,H [o} o RK-805 fumagillol FR-65814
N 2 AONHPh angiogenesis inhibitor immunosuppressive effect
A\
————
P ( M
<9 TPoie N
>99% ee 0 S Me
o —_— 1 0
[ OMe
O~ o
+ PhN=0 OTBS ovalicin 5-demethylovalicin
o0 angiogenesis inhibitor
/ N
Angew. Chem., Int. Ed., 45, 789 (2006),
ReView; Chem. Eur. J. 2010, 16, 3884.
e A
;‘0 Me
; o u b
e
ONHPh OH o/
—_— ): Me
10 mol% oo - H,0
{ycon Y OH
N >99% ee .
panepophenanthrin
ubiquitin-activating
- dimerization q enzyme inhibitor )
Chem. Asian J., 1, 845 (2006).
epoxyquinols oH o o CPC-1, ent-convolutamydine E, and
o} o X -Me mno, X-Me half segment of madindoline A
(\_/7 * VLU —> O — OOG)/H CH,Cl, o { 0
CO,Me in 0°C & o Ho,
) Ar
oxidative dimerization :?Iuene Me)LH %Ar
R * H OH
o Ar=3,5-(CF;),-C¢H3
o CICH,CO,H
R NL DMF “oTips
OTIPS R=H, 73%, 85% ee key intermediate
R=Br, 86%, 82% ee
Y /
Br
MO~ HO .~ _OH
mNMe o
N H Br N
Me H )
. . . epoxytwinol A CPC-1 ent-convolutamydine E
epoxyquinol A epoxyquinol B epoxyquinol C
Org. Lett. 2009, 11, 3854.
. e madindoline A
angiogenesis inhibitor
Angew. Chem., Int. Ed., 41, 3192 (2002); Tetrahedron Lett., 43, 9155 (2002);
Tetrahedron Lett., 44, 7205 (2003);J. Org. Chem., 69, 1548 (2004);
J. Org. Chem., 70, 79 (2005) ; Org. Lett., 8, 1041 (2006).
Review; Eur. J. Org. Chem., 23, 3783 (2007).
formal total synthesis of fostriecin
1,4-asymmetric induction
o (co) co allylSnPh; (C0)3 CcO OH
OBOM C0,(CO)g Cso—Co 3§0M TiCl,(O'Pr), o—Co (;EOM NMO OBOM
H \\ i H X —_— N
y OPMB CH,Cl, ¢ OPMB CHyCl, N OPMB ; OPMB
Mé' OH O Mé OH OH Mé OH we oH
60%, syn:anti=92:8
1,3-asymmetric induction
OTBDPS
Me \\_/_/_ OTBDPS aHOPO  OH ()
= Me1+O0 O — o OH o~ o" = Z OH
—_— X —
00" Z ‘/\)LH ZnBr,, "BuLli o0 o” / Me OH_ )
e 0 fostriecin

PP2A inhibtor

Org. Lett. 2008, 10, 1405.
Chem. Eur. J. 2010, 16, 10150.




(-)- oseltamivir (Tamiflu®)

1st and 2nd generation

5 mol%
Ph 0] Me
SP.__CO,Et
o N Ph EtO’
[o] S
o J, H omms —©— 3
H " cicH,cooH oL, Cs,C05 CO,Et _CO,Et
+
NO ; EtOH, 1t /O/
Buoic” N0z BuO,'C BuO,'C BuO,'C
NO,
5-reaction "one-pot" sequence : 74%
(clocy, TMSN3 NH; Hf CO,Et
TFA cat. DMF pyridine AcOH Zn, TMSCI  gas bubbling
> > > > AcHN
K2COs NHz Angew. Chem. Int. Ed. 2009, 48, 1304.
6 N t" seq 81% (-)-oseltamivir Chem. Eur. J. 2010, 16, 12616.
. P Eur. J. Org. Chem. 2011, 6020.
neuraminidase inhibtor
Total yield : 60%
3rd generation
10 mol%
i EtO. (IP? CO,Et
o ¥ l-’h 2 O, CO,Et
H  OSiPh,Me HS Me Zn NH3
H AcHN/§ﬁ HCO,H Cs2CO3 TMSCI gas bubbling AcHN ;
(o] > > >
NO, CICeHs : EtOH, rt KyCOs NH,
(-)-oseltamivir
"one-pot" operation : 34%
Chem. Eur. J. 2013, 19, 17789.
4th generation : Time economical synthesis
10 mol%
Ph
N I-;h Et P. CO,Et 0,
o] H OsiPh,Me o~ 2 . CO,Et
HLH 40 mol% HCO,H
+ AcHN/\ 10 mol% thiourea ‘BUOK TMSCI, -40 °C; Zn, TMSCI AcHN ¥
(o]
NO, CICgHs EtOH TBAF, 40 °C EtOH, 100 °C NH,
20°C, 30 min 0°C, 20 min 5min, MW 5 min, MW (-)-oseltamivir
Total time 60 min "one-pot" operation : 15%
Org. Lett. 2016, 18, 3426.
5th generation : Flow synthesis
10 mol%
Ph
(o]
Ph EtO_ Il
N >P___CO,Et
H OSiPh,Me EtO” 2 ) BuOK
. in THF/EtOH = 1:7.4
in toluene
AcHN/\ in toluene
NO,
* l
o L,
+ —
10 mol% thiourea
+
40 mol% CICH,CO,H 20 °C, 71 min 20 °C, 71 min
in toluene
Zn o .
Celite -40 °C, 7 min

r(/@co Et
AcHN
NHZ

(-)-oseltamivir

Flow synthesis : total 13%
Synthesis, 2017, 49, 424.

TMSCI in EtOH

60 °C, 67 min

TBAF in EtOH




Computational study on E/Z-alkoxyenamines Bull. Chem. Soc. Jpn. 2016, 89, 455.

: Stereoselectivity in Michael reaction :
H 5 mol%
O Ph r Ph 7] H
: o] N "'l—-Ph N~ Ph :
: o\)LH H OTMS N:y- otms o) :
H CICH,CO,H O, H
H + —_— —_— H H
: ~NO tBuO,C H
: BuO,ic” X2 o BuO,iC :
H L W _ NO, :
(E) enamine :
: 10 mol% :
H Ph — -
: o] N Ph :
: H  OsiPh,Me o :
H 0. 2]
; \)LH HCO,H o Ou, 5
H + —_—_— —_— H
: AcHN/\ AcHN
; NO, i NO, ;
(2) enamine
i experimental study on generation of E- and Z- alkoxyenamine
? QL |
H h Ph :
: Ph N :
: o O‘th MS3A OsiPh,Me Q\'—Ph :
: N - A H 0SiPh,M :
: o\)LH H OsiPhMe  CeDs { o\)\H iPh,Me :
H 1.0:1.7
: A mechanistic study identified the origin of streoselectivity in the Michael reaction.
It revealed that E-enamine selectively reacts with trans-nitroalkene
Ph Ph while Z-enamine reacts with cis-nitroalkene. :
0 MS3A N Ph :
\)L + N Ph —_— 0SiPh,Me In this case, an equilibrium exists between E- and Z- alkoxyenamine under acidic condition. H
H H OsiPh,Me CeDs %\H :

Calculated enthalpy differences between the E- and Z- isomers The orbital interactions in (Z)-alkoxyamine : antiperiplanar stabilization |
L) 263-4.06 keat mor” [ u :

N N ;

% \) 6C(O)-H / 6+C-N :

Me—O

{_ ) 0.30~0.87 kcal mol! :

N H

N :

Z Meo\) GC(N)-H - o*C-O : 7.80 kcal mol! 6C(0)-H - o*C-N : 7.40 kcal mol™ :

OMe :

Total electronic energy difference between E- and Z- isomers
was calculated to be relatively small. The antiperiplannar interactions are likely to be most contributing for stabilizing the Z-alkoxyenamine. :




ABT-341
N,
10 mol% EtO. HN =
j\ Ph 0‘# CO,'Bu Cr'l/ N o
Me” “H |—Ph \ﬂ/
+ N omms Cs,CO. i CF4COLH BTy O NN
Fj@f\/Noz > = w’ il > i» F O K/N Y
i
CF
E E F F NH, 3
ABT-341

DPP4 selective Inhibtor

6-reaction "one-pot"” sequence : 61%
Angew. Chem. Int. Ed. 2011, 50. 2824.

(-)-horsfiline and (-)-coerulescine
Ar = 3,5-CF3-CgHs-

10 mol%
I’
Ar 0 Me Me
O,N N A
A OoTMS 2N / N
R H Zn R A A
DBU MeNo2 H,0 AcOH Na, NH3 R N\
0 0 0
then IPrOH N then N THF, -78 °C N
H,S04 Bn aq. H,CO Bn H
R =OMe R = OMe, 90% R = OMe, 95% ee R = OMe, 46% R = OMe, 80% (-)-Horsfiline: R = OMe
R=H R=H, 89% R=H, 94% ee R=H, 69% R=H,77% (~)-Coerulescine: R = H
4-reaction "one-pot" sequence
Total yield
Three "one-pot" operations (-)-Horsfiline : 33%
(-)-Coerulescine : 46%
Chem. Eur. J. 2014, 20, 13583.
(S)-ethosuximide
o
[0 mol% 1) NaCIO,, NaH,PO,
o Ph o 2) p-MeOCgH4CH,NH;
H i H HATU, PrNEt ;
H then NaHCO3
MeO | + EtNO, ———————>  MeO. 1
e 3) AIBN, "BusSnH I
o O NO; 4) CAN »
dr=1.2:1 (S)-ethosuximide
87%, 94% ee i
Total yield : 13%
Chem. Eur. J. 2014, 20, 12072.
(S)-baclofen T
b
Ph
N Ph
o]
By o H orms NaCIO, o
o H MeNO, NaH,PO,-2H,0
y _DBU _ evaporation,t; H | _HCO.H, H,0 H | 2.methyl-2-butene _ Raney Ni Hp OH
then evaporation, 50 "C _NO2 | then NaH,PO3-5H,0 then ag. HCI "~ NH3-HCI
cl
Cl cl Cl
93% ee (S)-baclofen
4-reaction "one-pot" sequence : 31%
Org. Lett. 2016, 18, 4.
formal total synthesis of ezetimibe
1 19
5 mol% ). OBn OBn
NH CHO 1) NaClO,, NaH,PO,
z 2 o N N,N-dimethylaniline o
. . H 2) SOCl,, Et;N Ho)l\/,\ known
—_— N
_Jun 3) ‘BUOK N
e [ Lan (o) \©\ 4) 9-BBN; then NaBO3, H,0 o
F 5 TEMPO, Phi(OAc);, H20
82% ee F ezetlmlbe
synianti = 92/8
Chem. Lett. 2016, 45, 32.
diospongin C
o] NO,
02N]©)LH NO,
30 mol%
)o]\ Ar O,N
| N
Me™ "H N I_A’ (MeO),POCH,COMe OH o Bi(OTf); o™ o
H OH NaH NaClO,
+ X
> _— =
o]
H Br Br
Br 97% ee dr =>20:1
N
Bu,BOTf
PINEL; OH OH OH OH
benzaldehyde 0N O OH MeNBH(OAc) O OH OH Pd/C, H2 !
Br diospongin C

dr =>20:1 dr =>20:1
Chem. Eur. J. 2018, 24, 4909.




Prostaglandin derivatives

prostaglandin E; methyl ester

5 mol%

i Q\i/\/\
° Z - L, - (MeO),P. ON
H +  ON_~ H OTMs 'PrEtN LiCl, PPryEtN CO,Me (-)-DIPCI
H NI "Nco,Me HO —
(o]
3-reaction "one-pot" sequence : 81% o
O,N DABCO Zi 2 CO,M
2! Hz03 aq. n NSO Me
CO,Me Al03  en PrEtN  NaOHag.  NH4Claq.
HO =
= 4 i
i HO OH
OH 4-reaction "one-pot"” sequence : 25% PGE, methyl ester
Total yield : 14%, 3 pot
Angew. Chem. Int. Ed. 2013, 52. 3450.
beraprost
10 mol%
Ph Br Br
N Ph F. F.
OH F H OTMS ncome); Ao ON | o, Q. 1) NaOH, H,0,
H v ON__ Br p-nitrophenol — TsOH-H,O_  pyridine g DABCO o 2) Zn powder
H > >
5 OMe OMe 3) L-selectride
3-reaction "one-pot" sequence : 62% OMe OMe
93% ee
Br,
. Br B._~_CO,Me CO,Me
HO BUOK o z > PdCly(dppf), KsPO, o
Y —_— S _ > i
<:|\ _OMe
Ho‘: 3 OMe _O\/OMe
OMe HO <
OMe HO OMe
5 mol%
Ph o 9
v Ph (MeO)zP\")J\
H  OsiPhMe o N, 1) "BuLi, Mel (Et0),P(0)Me
o MeNO, K,CO3, MeOH & 2)NaNO,, AcOH Bno. FZ "BuLi =
/\)LH THF/H,0 H 3) BnBr, K,CO4 > (EtO),P
2 NO, NO, o) 6 o
90% ee
Pz
=z
co,Me (EtO)zl_’_/\n)\/ co,Me COH
O O
o aq. TsOH BuOK o 1) (-)-DIPCI ? \
27\ > - N - = 7
7 ’ 2) aq. NaOH >
} OMe \ % 7 g =
4 4 HO &
HO HO OH
OMe o Beraprost
Org. Lett. 2017, 19, 1112.
Corey lactone
10 mol%
! 5 Ph
o N ‘"'—Ph
PN H  omms 0
CO2Et  ponitrophenol Hy0,
. H,0 CO,Et | LIAIOtBu)H  HBF,  evap. K,CO;4 KF
o é
PhMe,si  °HO

Coley lactone

7-reactions "one-pot" sequence
Total yield: 50%

Total reaction time: 152 min
One purification

Chem. Sci., 2020, 11, 1205.




Prostaglandin derivatives

latanoprost

1st generation

2 mol% o o
o [o] ] 1) NapBr, NaH
Foom (04, el om 0
H H OK LiCl, Pr,NEt cuso, J\/\/\/Ph 2) NiCl,, NaBH, ON A A~ ~Ph
N MeCN THF EtoH ~ EtO i 3) DIBAL-H ONap
Ph” N0 OH 4 MeNO,, EtsN ;
3-reaction "one-pot" sequence : 74% 98% o0 MsCl, EtsN
10 mol% 1) TMSCI, Et3N o)
o 2) . O,N
WS i o Z T coger o H
5 H oTms ) Zn(OTf),, EtsN O,N
+ p-nitrophenol 'ProEtN ° H ; then ag. AcOH CO,/Pr Bi(OTf)3, NaCIO,4
OZN\/\/\i/\/Ph MeCN Ph  3)AlL,0; Ph toluene
- 1 ; then O,, DABCO s
ONap ON ONap s hen Pz o ONap
dr=2:1(C7)
NO, NO,
NO, NO,
1) Zn, aq. NH4CI
& ; then aq. AcOH
B 2) HCO,H HO
o) (o DCC. DMAP A N="""Co,Pr
H Ti(O'Pr),, NaBH, : , X
i P —— ) »
= CO,Pr IPrOH/CH,Cl, = CO,'Pr 3) pd(acac),, PBus J Ph
; Ph ; Ph 4) Hy, Lindlar cat. HO éH
o] ONap ONap ; DDQ, H,0 then NaBH, Latanoprost
dr=>20:1(C9 —15-
F=>20:1(C9) dr=18:1(C11) Chem. Eur. J., 2018, 24, 8409.
2nd generation
5 mol%
Ph o o
~d—Ph ii
0 (O
H Otms MeO’F\’\)K/\Ph
)J\/\ o OMe [o}
CO,Et p-nitrophenol
. H,0 CO,Et LiCl, i-Pr,NEt (-)-DIP-CI 2N HCl
(o] g CHO
PhMe,Si
PhMeZSiMH
[o] [o} [o] OH
0 o{ o o o~
3 N ! ag. K,CO3 ! N 3
s Hy, POIC ’ aq. HBF,  :aq. Hy0, i DIBAL ’
N\ PR T > Ph > Ph ) Ph
i i PhMe,Si’ i HO i HO i
PhMe,Si & e,Si OH OH OH
OH OH
S Cs,CO. !
BUOK P P A Total yield: 50%
Ph Ph 10-reaction steps, 7-pot reaction
Hd" Y HO~" Y One purification
OH OH Eur. J. Org. Chem., 2020, 6221.
Latanoprost
3rd generation
[Ir(cod)Cl],
HO_~_~Ph (R)-BINAP acrolein  TBSOTF H,p
4-CI-3-NO,CgH3CO,H Grbbanl o Pd(ORL/C
Cs,C0s So~~_Ph rubbs- lutidine; (OH), H Ph
+ _— H s
OH evap. 0 oTBS
NN0Ac
one reaction : 88% 3-r " pot” seq :67%
Ph
GO & ur oo
al
Ao, H OTES H,0 Q [CuPBul  Q
p-nitrophenol Me,AICI  EtzN BF3-OEt, 4
* > 4 ph T T > Ph T > Ph
H Ph i 4 ) 4 i
i 0 OTBS TESO OTBS TESO oTBS
o] OTBS
one reaction : 89% 2-reactions "one-pot"” sequence : 74% one reaction : 83%
Ru cat.
f’ L-selectride; HQ
(PrOZC/\/\=>§ aq. H20,  ag. HCI / -'\\=/\/\C02’Pr Total yield: 24%
> > \ Ph 11-reaction steps
then Et,0 TESS éTBS 6-pot reaction
evap. .
latanoprost Chem. Sci., 2023, ASAP
3-r "one-pot” seq 1 75%




Prostaglandin derivatives

2N HCI/THF

clinprost
20 mol%
/\_j Ph
o N \'l—Ph
/ H  OsiMePh, o CH(OMe)s
CO,Et p-nitrophenol TsOH+H,0
. H,0 CO,Et MeOH
o Phesi  C°HO

4-reactions "one-pot"” sequence : 60%

L-selectride Tf,NPh

oTf JZ/\/\/COZMe

aq. Cs,CO3
Pd(PPh3)s

MeP(O)(OM
(113) toa  MOFEAIMe AcOH
—_———— > ———
-78 °C rt

5-reactions "one-pot" sequence : 86%

KF
TBAF aq. H20; Mel

OMe

Ph S'i
3o OMe

2-reactions "one-pot"” sequence

TsOH+H,0

2-reactions "one-pot"” sequence

3-reactions "one-pot" sequence : 81%

(-)-DIP-CI

Clinprost

Org. Lett., 2020, 22, 9365.




7,10-epi-amphidinolide N

10 mol%
o) Br
w OH o]
Ph , N OH ¥ N (o] OTIPS OTESTESO (o]
F'h‘s'/ H si WP, OBt ——>_ y OTIPS > S"CgH
—_— _—
cr>hal \g/\/ \/\g : PhyP=CHCO,Et si o° 8Hl17
PH \ PMBO PMBO
54%, 99% ee Cbz
antijsyn = 10:1
OH
N o oM /\/'\/QY\/\
AN ! DDQ, MS4A BnO' Ny OTBS
TBSO O . 0 0 BnO' S (o] 15 mol% BF3-OEt H o —_— I
BnO H CHCly, 1t Me0j©/go
MeO
MeO OMe MeO OMe
#~OMe
Ch
BuLi N oTBS BuLi
N f * S"CgHq7 5
THF, -78 °C i O H THF, -78 °C
07<O OPMB
e
—_— —_—
7,10-epi-Amphidinolide N
Chem. Eur. J. 2016, 22, 3282.
Chem. Eur. J. 2016, 22, 3287.
RQN-18690A
20 mol%
fo) ! 5 Ar 9
\:I_Ar .
W ¥ (PRO:P_ o AN -
. OH NaH TsOH-H,0 —_—
» - >
1,4-dioxane/H,0 07 o RS o Z
9 TIPS CO,Et
TIPS
HJ\
A TIPS 63%, ZIE = >20:1 98% ee
antilsyn = 20:1
10 mol% o
[o}
Z L PPh
o o N I<OH Eto)kf ? TBHP OMe

estradiol methyl ether

10 mol%
Ph
Ph
OTMS
\ /\>§> PhCO,H, H,0
MeO
TIPSOTf
LiBHEt; _DBAL imidazole
—_—
;aq. HCI
MeO

2-reactions "one-pot" sequence

JYY?/ Yoz, i

71%, antilsyn = 4:1 97% ee (anti)

1) Pd(dba)s

AsPhs, LiCl
2) TMSOK

RQN-18960A

Org. Lett. 2016, 18, 3382.

p— BuSSnW

o
ag. KCN O:N.. 2
CSy, Mel  SOCI, Q "BuSnH, AIBN GQ
—_—T —_—
® o
MeO 0" "CN
MeO CN
MeS
. 59%
5-reactions "one-pot" sequence : 78%
OTIPS
NaClO,, NaH,PO, Ha Ha
2-methyl-2-butene  Pd(OH); (COCl);  AICl;  MeOH  Pd(OH),

59% (3 steps)

MeO
Estradiol methyl ether

6-reactions "one-pot" sequence : 55%

Total yield : 15%, 5 pot

Angew. Chem. Int. Ed. 2017, 56, 11812.
Eur. J. Org. Chem. 2018, 41, 5629.




(-)-quinine

o BOC‘NH
Ar = 4-'BuCgH,- () )\n/OEt
Ph
o N s T M crcom NaBH(OAGC)s;
CH3CHO;  Boc,O ArS
ArS 3-vV2 3 H 9
" MH p-nitrophenol DBU ArS NBoc  Et;SiH CF3CO,H evap. Et;N NBOCO
. - - P o - - - - J )
N ANO J OEt TBDPSO OFt
TBDPSO 2 TBDPSO
5-r pot q :66% 5 i "one-pot” seq 1 78%
Br
SO3NH.
3NH; m/ome NBoc
DIBAL /\C}f";o Sy J\r OH J‘/ LOH
> > - e — +
then K,CO; oA IPrMgCI-LICl  TBDPSO OMe  1Bppso OMe
TBDPSO LaCly+2LiCl B
r” °N Br” °N
44% 41%
2-r i " pot” seq 2 T77%
‘ 1) DMP, 90% T
2) LDBBA, 82%
AcCl MsCI Nal
Zn, AcOH MeOH; pyridine; K,COj
> - > - Total yield: 14%
. o 18-reaction steps
NH3;
evap eva?). 'J P OH 5-pot reaction

Nat. Commun. 2022, 13, 7503.

(-)-quinine

5-reactions "one-pot"” sequence : 55%




