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Mandelalide/Madeirolide Family

3

:R=H
4: R = COCH,CH,CH;

Mandeirolide A Mandeirolide B



Mandelalide/Madeirolide Family

Me, _O o)
) 7: R5 = H, R6 = CO(CHz)ZCH3
R,O %'OMe 8: R5 = RG = CO(CH2)2CH3 9: .R7 =H
4 l 12: R5 = CO(CHz)ZCH3, R6 = CO(CH2)4CH3 11: R—] = CO(CHz)ZCH3
OR,
5: R‘] =H 6: RZ = R4 = H, R3 = CO(CHz)ZCH3
16: Ry = CO(CH,)¢CH3 13:R, = H, R; = R, = CO(CH,),CHj;

14: R, = COCH3, Ry = R, = CO(CH,),CH;
15: R, = Ry = COCHj3, Ry = CO(CH,),CH;

Revised structures of mandelalides A-D (5-8) and new mandelalides E-L (9-16)
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- AMcPhail & H[EZE MM FEIE/gFELissoclinum)ffich 43 =
o 3T AZENCI-H4608h = AR IN L2 KAV K EZ/RApRE T

mandelalide
B (3)
C4)
E (1)

ICy, (at 48 h) in Cancer Cell Lines®

NCI-H460 Neuro-2A MDA-MB-231
organic extract 0.7 ug/mL 5.6 ug/mL 22.1 pg/mL
mandelalide A (1) 12 nM 44 nM
mandelalide B (2) 29 nM 84 nM

“Cell viability was assessed by MTT assay and IC, values were
derived using nonlinear regression analysis.
Cancer Cell Line; ECy, (95% C.1.)

NCI-H460 lung Hela cervix U87-MG glioblastoma HCT116 colon
25 nM (10-61) 23 nM (8.6-52) 61 nM (43-88) 54 nM (37-80)
inactive inactive inactive inactive

2.0 uM (1.2-32) 1.9 uM (1.1-33) >3 uM (2-6.2) >3 uM (1-12)



FESIIE:

e GhoshiE&n4H - Mandelalide A e Carterizhi@i2H - Mandelalide A

» Fti&PRELZH - Mandelalide A (2014) . githiBER4H - Mandelalide A (2018)

o :zzu(;itsr;eri%&ﬂéﬂ - Mandelalide A  HaslettiRe 2B - Madeirolide A(2013)

‘ e Chulbom LeeiR @ 2H - Madeirolide A
¢ Altmannl%ﬁﬂéﬂ - Mandelalide A (2016 2024) =

(2016)



GhoshiRgi4H - Mandelalide A (2014):

TBS0 OPMB 1. BH3'SMe,, THF OPMB 1. DMP, DCM
—_— ? 0°C—rt, 12h H 0°C—rt 1h TBSO OPMB o)
[ ! > [ OH I » i o
. —> Tsso/\/\‘/\ 2. H,0,, NaOH TBSO/\/\‘/\/ 2.15, KHMDS,THF 7
H 0°C—rt, 2h -78°C, 3h
TBSO  OH o.k 1. MsCl, Et3N 1. TBSOTf, 2,6-lutidine
DDQ, CHCl3, pH=7_ i P o DCM, 0°C—rt, 1.5h DCM, 0°C—rt, 2h
buffer, 0°C—rt, 2h 2. AD-mix-g, MeSO,NH, [ 2. HF-Py, THF
tBuOH'H,O(1:1) TBSO O\$ 0°C—rt
0°C, 72h

1. CuCl,, CH5CN

1.DCM, 0°C—rt, 2h _5°C, 2h _
2. [Ph3PCH,I1*1-, DMPU 2.7B5Cl, imd, DCM
NaHMDS, THF, -78°C, 2h 0°C—rt, 3h
3
N—-N
P n o\ O
\
HO Etd OEt> N N)\g/\/k/o
EDCI, DCM, DMAP Ph O 15

0°C—rt, 4h




GhoshiRgi4H - Mandelalide A (2014):

o o
< 1. O3, Me,S, THF - OH Jj\/\ )j\/\ 1. DIBAL-H, Py, Ac,0
! -78°C—1t, 3h A A o OPMB . o OPMB  DMAP, DCM, -78°C, 14h
TBDPSO__~_ : » TBDPSO N > i , DCM, -78°C, g
2. (—)-lpc,BOMe DCC, DMAP, DCM TBDPSO N 2. AcOH, BF;-OEt,
allylIMgBr 0°C—rt, 12h hexanes, 0°C, 2h
Etzo, '78°C, 8h 3. K2C03, MeOH, 3h

OTBDPS OH
-~ OPMB »~ OPMB
1. TBSOTf, 2,6-lutidine 1. DMP, DCM
(o] DCM, 0°C, 1h (o] 0°C—rt, 2h DDQ, CHCl;
> > >
2. KOH, 18-crown-6 2. 25, NaHMDS, THF, -78°C pH = 7 buffer,
THF/H,0(10:1), rt, 2h then aldehyde, 0°C—rt, 2h
OH OTBS -78°C—rt, 12h OTBS
N-N
N Y
) \ P
o
- DMP, DCM Ph 25
o 0°C—rt, 2h
—>

OTBS OTBS



GhoshiRgi4H - Mandelalide A (2014):

LiCl, DBU
CH3CN, 0°C—rt, 12h
r

Pd(OAC)Z, CSZCO3
Et;N, DMF, 2days>

OTBS

HF.Py, CH5CN
0°C—rt, 36h
>

OTBS



5 RRELH - Mandelalide A (2014):

i 1. NaH, 2,6-dichlorobenzyl bromide

1. DMP, NaHCO;

BuyNI, THF, 0°C—RT BnO DCM, 0°C—RT
(\5/\” 2. 9-BBN, 0°C—RT > oH 2.13, KHMDS >
an OH . - ! - ; ° 1 o
then NaOH, H,O0,, reflux a a DME, -78°C
(o J0)
\\S//
N
N"">ph ™™

o]
13 07<

BnO
1. CSA, MeOH, RT
2. diethyl carbonate l,, CH3CN
K,CO3, 80°C - 0°C—RT

—_—




5 RRELH - Mandelalide A (2014):

i

i
(\/\L 1. DMP, NaHCO;
BnO _O DCM, 0°C—RT BnO
OH Y o

2. LiCl, trimethyl phosphonoacetate
| |
¢ ¢ DIPEA, CH5CN, RT d “
3. DIBAL-H, THF, -78—-40°C

1. TBSOTf, 2,6-lutidine H
DCM, -78—-30°C
2. DDQ, DCM, RT

1. DMP, NaHCO5
DCM, 0°C—RT

2. [ICH,PPh;]I, NaHMDS
HMPA, THF, -78°C

o
I

1. K;CO3, MeOH, RT BnO
2. Cul, vinylmagnesium bromide

THF, -78—20°C -

1. TBSCI, imidazole,
DMAP, DCM, RT
.

2. dimethylphosphonoacetic acid
2,4,6-trichlorobenzoyl chloride, Et3N;
then DMAP, toluene, 0°C—RT

H AD-mix-a
tBuOH/H,0, 0°C I
o

+

" LOTBS




5 RRELH - Mandelalide A (2014):

TBDPSO TBDPSO
OTBDPS
ioj/\ 1. TFA, pentane,-5°C 1. Pd/C, H,, MeOH, RT
+ > r
o
o N OBn  2.K,CO3 MeOH, RT D 2. NaH, PMBBr, Bu,NI
HO THF, 0°C—RT PMBO
OBn OPMB
BPin
// 1. pinacolborane
dicyclohexylborane N
THF, 0°C—RT
>
0 2. DDQ, DCM/buffer o)
H7), RT
PMBO . (PH 7) Ho
OH
1. trimethyl orthoformate, SPh _Ph
SPh 2,2,3,3-tetramethoxybutane, Ph 1. TFA, DCM/H,0 S
o CSA, MeOH, reflux MeO o 0°C—RT o
Ho 2. NaH, Mel, DMF, 0°C—RT > \'%\\ > TBsO
Ho . a 1 e 1 1 - 0 2. TBSOTf, TBSO
OH ome M 26-lutidine OMe
DCM, 0°C X=S m-CPBA
X = S=O << DCM, -78°C

1. TBAF, THF, RT
2. DMP, NaHCO;
DCM, 0°C—RT

3. 24, K,CO;5
MeOH/THF, 0°C
(o)

o
1II_OMe
P\
)J\r( OMe
NZ
24



5 RRELH - Mandelalide A (2014):

BPin
N .OTBS [Pd(PPhs),], Ag,0 1. TEMPO, PhI(OAc),
N - THF/H,0, RT DCM, RT
0 ~ TOTBS 2. LiCl. DIPEA,
0 CH-CN, RT
OH O O
O.__Ph
NS
TBSO@#
TBSO OMe
- TASF, DMF/THF, 0°C_
M.S. (4A), o
DTBMP, Tf,0 o
-78—-30°C TBSO
TBSO

OMe




FurstneriREl4H - Mandelalide A (2015):

F 80°C

I/\ET)/\/
OR

(0]
/\/OAC l Ph\l/I\N)J\‘ o
[Ir(cod)Cl], (5mol%) o = on | Aux
OH OH 19(10mo%) u\/jt:/ii/ﬂ l,, NaHCO; ! LDA, LiCl, THF
= — T
3-nitro-4-chlorobenzoic acid (20 mol%) MeCN, 40°C 0°C—45°C
Cs,CO;3, 1,4-dioxane, 90°C OR
(d.r.=5:1)
R=H TBSOTf ("
2,6-lutidine
R = TBS DCM, OoC cl
MeO
1. LDA, BH3NH3 MeO
THF, 0°C—RT fOMe ©
2. methyl acrylate, 7 Z CHI3, CrCl, THF
THF, -8°C cl

20 (3 mol%), DCM

3. DMP, DCM
THF, 0°C—RT

aqg. serine workup

OTBS OTBS

(d.r.=97:3)

methyl acrylate: AEER s

21, LIHMDS, THF, -78°C

41-54% (E/Z=T7:1)

propynyl sodium, B(OMe);
[Pd(dppf)Cl,].(CH,CI5) (10 mol%)
THF, 70°C

CO,Me

OTBS

R=M
R-H e

TMSOK
Et,0




FiirstnerisRRiZH - Mandelalide A (2015):

[Cu(MeCN)4IBF, (5 mol%) (RR)-35 I
BnO._~_OH 2,2'-bipyridine (5 mol%) Bno\/\"/H Sc(OTf); (5 mol%)> BnO ' — O;, DCM
TEMPO (5 mol%) o DCM, -78—0°C or then PPh;, RT
N-methylimidazole (10 mol%) (d.r.=98:2, ee=94%)
MeCN, air R = H TBSOTf
R = TBS 2,6-lutidine
- DCM, 0°C
1. TMSCCH, nBuli,
| l BF3-Et,0, THF, -78°C
BnO\/\/vO 42 K2CO3, MeOH, 0°C OR
| ¢ oTBDPS 3. Et;N, DMAP, DCM, 0°C 0~
OR TESCI—30a; BzCI—30b R =H TB%PSC,
= Bz
1. 30, nBuli(a) or LDA(b,c), cR =4-NO,-Bz p
THF, -78°C, then 27, Br
-78—0°C
2. AcCl, 0°C—RT
iPrN«__NiPr
N /\) I
BnO ' OH NN Y
i 36 (6 mol%)  BnoO ~N al Ad
TBSO | | AgSbFg (6 mol%) c
ag. THF, 60°C 36
i OTBDPS (R R)-35 Br
OR \_
w0 } o BnO I OTBDPS
s OH $
TBSO o + TBSO S
OTBDPS OAc



FiirstnerisRRiZH - Mandelalide A (2015):

BnO _ ~ANF I\
N~"otBDPS oH Mes—NxZN~Mes
D 0.7 0 9
LRu= P(OM
TESCI, Et;N cry o )\ﬂ/ (OMe),
Co,(CO)g (8 Mol%), CO (1 atm) DMAP,DCM 0 5=0 N,
N-(trimethylsilyl)morpholine, EtOAc 0°C—RT —< rlu\nez 49
48
~ BRO ANANF :
0 pd H H
X MgBr H BnO iPrCHO
K/N OTBDPS x5 OTBDPS oTes Sml, (35 mol%)
—_—
: THF, -25°C z DCM, refl THF, -50°
S érms o0 OH reriux OTBDPS 50°C
(E:Z=2:1) 7
BnO : BnO : N-(phenylselenyl)phthalimide, o

1. TBDPSCI, imidazole trifluroacetic acid, Ph3P=S (12 mol%)

DCM, 0°C—RT DCM, -40—-20°C >
2. camphorsulfonic acid (30 mol%) : .

DCM/MeOH (2:1), 0°C TBDPSO °\n/"’r

o
1. 49, MeONa, THF, -78°C,
1. Bu3SnH, AIBN, toluene, 80°C then 45, -78—-50°C
2. DMP, DCM, 0°C—RT e 2. Dibal-H, toluene, -78°C
BnO * OTBDPS > 0= o Y~ “OTBDPS >
TBDPSO 6\[I/iPr TBDPSO 6\[I/iPr
(dr.=14:1) o 45

o



FiirstnerisRRiZH - Mandelalide A (2015):

=
OR 1. 2,2-dimethoxypropane, 0N
TsOH-H,O, DMF
Ho 0 P 2 >  AcO 0
Ho 2. AcCl, pyridine o
OH DMF, 0°C—RT o

R=H Allyl alcohol,
R = allyl H,SO, cat., reflux

butane-2,3-dione, MeC(OMe); I

pTsOH-H20 cat., MeOH, reflux aq. HOAc, 110°C

o \F 0 \F
\o o
\'%\\ AcO °
o OH RO OH
0
R=H NaH, Mel R=H Ph,B(OCH,CH,NH,)
R = Me DMF, 0°C—RT R = Ac:| iProNEt, AcCl, MeCN
1. trifluoroacetic acid/H,0 (20:1) TMSCHN, (excess) NH
2. Ac,0; DMAP, Et;N aqg. HBF4, DCM, 0°C Y
DCM, 0°C—RT OR (o] CCl;
o o
Acoﬁ\j Ac0$\#
CI3CCN, Cs,C0O3, DCM
A0 oMe 2 e A0 OMe
R = allyl Se0,, HOAc
R=H

1,4-dioxane, reflux



FiirstnerisRRiZH - Mandelalide A (2015):

C6H40Me H

m
Mo .
i OSiPh
Ph;SiO OSiPh33

(10 mol%) - Y
MS 4 and 5 A, toluene

\ 1. DCC, DMAP, DCM
2. DBU (25 moi%). MeCN, 50°C

" > OTBDPS
// TBDPSO  OH

OTBS

OTBS OH R = TBDPS
NH
0~ >ccl,
AcO (o] 1. K,CO3, MeOH, 0°C
1. Zn(Cu/Ag), THF/MeOH/H,0 (1:1:1), 45°C AcO 2. HF-pyridine, pyridine
2. pTsOH-H20 cat.,, DCM/MeOH (2:1) OMe -~ THF, 0°C—RT,
TESOTf (30 mol%),
DCM

,MS 4 A, -50°C




AltmannitkRR4H - Mandelalide A (2016):

OCOCF,

EtO o
EtOWLOMe

Acetal 7

CO,Me

Rh(C TAP)SgZet]Yﬁ”SG' % ; (S)-(—)-1,1'-bi-2-naphthol i
c]>(1.5 mol% ! SO !
PN 2H4)20AC]; ) /Wo Ti(OiPr)4, AIJyISnBu3 _ M
(S)-DTBM-Segphos(6 mol%) =z DCM, -20°C,16h =
MeOH TIPS TIPS
1. Acetal 7,
DCM/TFA 2:1,
0°C, 45 min
2. TBAF, THF
60°C, 5 h
| _
CO,R, S COo,Me TIPS S
BusSnH, [(dppfPdCI,] X = X
l,, THF, 0°C, 30min
OR, OH
TMSOK, Et,O, rt, 4 h:
R1 = Me, R2 = H r 20 T4 1 L
Ry = H, R, = Ac | then Ac,0, DMAP, Et;N,

-78°C—rt, 15 min



AltmannitkRR4H - Mandelalide A (2016):

o]
1. DIBAL-H, DCM
OH /\‘)\/U\OM -78°C, 25 mi
O/\l/\ } o e min . o

o —> 0 2. (CF3CH,0),P(0)CH,CO,Me, ° o
)( KHMDS, [18]crown-6, -78°C, 2h )( OMe
1. DIBAL-H, DCM
-78°C, 15 min
2. (d)-(—)-diethyl tartrate, Ti(OiPr),
tBUOOH, DCM, -20°C, 16 h, . _¥A — W\ B
then ImH, DMAP, TBSCI, 5 min ImH - N iI%T—EﬂEIH&
Y
P e— 2
TIPS —=—57¢Fs FeCl3:6H,0,
22 O

DCM, rt, 15 min
-«

OTBS (o)
(Bu3Sn),, UB 300nm, 22 o h OTBS
benzene, rt, 4.5 h X )( o
X =O0H PPh; ImH, I,
X =1 THF, reflux, 10 min
Y
. AD-mix-a,
1. AcOH/water/THF 2:1:2, rt, 18 h, 1. vinyIMgBr, Cul, THF tBuOH,/water 1:1
OTBS 2. PPh,, ImH, I,, THF, reflux, 10 min> -50°C, 30 min . { 0°C. 24 h o
X : : >
3. NaH, THF, rt, 30 min, 2. TBAF, 1t, then 2,6-lutidine || OTBsS
TBSOTf, -78°C, 10 min
TIPS
R=H TBSC],
R = TBS ImH, DCM

rt, 60 min



AltmannitkRR4H - Mandelalide A (2016):

w__O._OAllyl . TESOTf, 2,6-lutidine o _OH CCI5CN, DBU

I,\ . ,
THF, -78°C, 60 min DCM, rt, 90 min SN L
. 2. [(PPho,RACI, >~ U
HO” " “OMe TESO OMe “OMe

i DABCO, 3 h, I, i ;
OH EtOH, rt OTES

1. MNBA, DMAP
DCM(3.0 mM), rt, 16 h
2. DBU, MeCN, 50°C, 3 d>

[Pd(PPh3),], Cul, EtzN
OTBS MeCN, 45°C, 30 min o

OAc

OAc

o, (o] OH
o LT
Zn/Cu/Ag, TMSCI, MeOH, TESO i “OMe HF-Py, Py
THF, water, 45°C, 16 h o OTES THF, rt, 16 h
o >
TESOTf, DCM
-78°C, 45 min

OH

R = AC K2C03, MeOH
R=H 0°C,4h




Carteriihif@ii¢H - Mandelalide A (2016):

(DHQD),PHAL
OPiv (PhsP),Pd OPiv K,0sO,H,0 BzCl, Et3N
Cul, /—PerH / A t-BuOHH,0, rt DCM, 90%
HF-Pyr
OTES OTES THF
] 0 TBSOTf
AgBF, (10 mol%) In same pot 2,6-lutidine
PhMe, reflux, 15min> dilute with Et,O Hie. DCM, -78°C
cool to -78°C o]
add Meli-LiBr o
OPiv

Cp,TiMe, Rh/Al;O3, H, DIBAL-H
toluene, 90°C EtOH, -40°C DCM, -78°C  Hu.
— > —_—

Ms,0, Et;N; —— X = OH
Nal, acetone -y _ |
PhsP, PhMe [

A




ref 4 R™ ~

(a) — O LAu(l) -H+
I = I —— —
R R
1
R R' = aryl. alkyl R27\02
R OH : P
RN, R’ 0 “ |
(b) | | T — S R Ph O Protodeauration : -
1
r2” OZ R! = aryl. alkyl R? RS R
s R2 = H, alkyl LAU R2
= Z = Bz, Ac, EtC(O) H

Il (transient allenic intermediate) 1l



Carteriihif@ii¢H - Mandelalide A (2016):

) n-Buli, THF
i o OBz then add 20
' BF3Et20

M + : — 32 o
oTIps 20 & 7 -78°C, 1h

AgBF, (10 mol%)
PhMe, reflux, 1h -

NaOMe (2eq)
MeOH, rt, 35min>

EtO,C EtO,C
OTIPS 1. NaBH,, MeOH, 0°C
_ 1. TBAF, THF, 5h 2. SugarOC(NH)CCl;
N 2. DMP, NaHCO, TIPSOTf, 4 A MS 1. DIBAL-H, PhMe
o DCM, 1h DCM, -70°C, 3h . 2. DMP, NaHCO3,DCM _
3. Ph3P=CHCO,Et 3. Grubbs 2nd Gen
DCM CH,=CHCO,Me, DCM
[0} SugarO
OHC

Me, O %
‘Q,H
LI = Sugar
TBSO ‘OMe

OTBS




Carteriihif@ii¢H - Mandelalide A (2016):

1. NaHMDS, THF
then add 5

2. TFA, DCM

Cl

cl

codcl

Cl
28

P = TBS
P=H

TAS-F
THF/DMF

oP
P = TBS
P=H

TAS-F
THF/DMF

28, Et;N,
PhMe/THF,
DMAP

37% of 29
<10% of 30



Carteriihif@ii¢H - Mandelalide A (2016):

1. TBSOTf

2,6-lutidine 1. 28, Et3N, PhMe/THF;
2. DIBAL-H DMAP .
3. MnO, 2. TAS-F
4. NaClo, THF/DMF




SmithiERALH - Mandelalide A (2018):

Type Il ARC/Cross-Coupling

Northern o Me o <\ Me,
OH Hemisphere =\ __ 5 s \J=\ e E
— = + TBS + I/—\__(
\ ™ ¢§ oTBS qu ¥ 0’\(
Heck CCR :" L ‘-: Esterification 22 24 25 26
: “.~ + Ho o . OTn
AMe
oTBS <\ Me
_al S's B [o]
Southern : : & THO. = + 9
Hemisphere TBSXLi AN IS
Q *+ opms 8{7 OH 27 T28 g 29
ype
(~)-Mandelalide A (5) TBSO Y “"OMe *+--- < Kahne Glycosylation



SmithiERR4H - Mandelalide A (2018):

ICH,CI, n-Buli
TBAI(10%), THF
>

:\ T™MS
o

o

<\ 1. n-Buli(1.6eq) ;
THF, -20°C, 2h
ss 1 ]
X 2 -
H H s
(1.6eq) ™
o (1.5eq)
THF, HMPA
-20—-40°C, 4h
(o)
)( 1. Mel, CaCO4
= o 2. NaBH,
S OH
<
1. TBSOTY, 2,6-lutidine Me

2. (Ph3P)3RhCI (5%),
H, (1 atm)

W>_\TMS

Jacobsen HKR
(R R)-cat. (5%)
H,0, THF
T™MS -
o
1. PivCl, pyridine
2. MsCl, Et;N, DMAP(cat)
3. K,CO3, MeOH
— 4 ™S
HO OH
3.1 (o)
\%\/E ><
(1 Oeq)o 4. TBAF S
) ) £
_ CuCN(0.75eq) S
OLi TMS

THF, 10°C, 20h

(o)
e
OH
OH

K>,0s0,4(20%), PNO
Cu(OTf),, citric acioL
MeCN, pH 6.5 buffer

1. HF, pyridine 1. CeCl3'H,0
2. DMP (COOH),
3. Ph3PCHI 2. TBSC],

imidazole




SmithiERR4H - Mandelalide A (2018):

Me 1. TrtCl, pyridine, DMAP
[} 2. mCPBA
HOM > Tro

<\ 1. n-BuLi(1.65eq)
SNg THF, rt, 5 min

2. Me o
H H !
(1.5eq) T’°\/v<l
(1.0eq)

Et,0O, -40°C, 30 min

Jacobsen HKR

(R R)-cat. (5%)

Me Me
H,O, THF
\/iv<(l) ; > TrOM
1. PivCl, pyridine
2. MsCl, Et3N, DMAP(cat)
3. K2C03, MeOH
Me OH
L o o

OTrt

3. HMPA - 4. 9., -
(0.75eq) LN
-78°C OTBS (1.5eq)
o -78°C—rt, 2h

4.I o'- A
A~
(2.5eq)
-78°C—rt, 2h 5. BrMg "\
(3.0eq)
Cul (0.5eq)
-78°C—rt, 2h
OTrt
/\
OTBS

OTrt OoTrt

/\\
oTBS
sSV OH

OTBS
+

H

SSV

Cl

SSVOU




SmithiERR4H - Mandelalide A (2018):

OTrt
Me
1. MsCl, Et;N Z” 1. Mel, CaCO,
2. TBAF, reflux o 2. NaBH4(11:1 dr)
' v
SSV
\ 7%/
0 co,Me S—Me
I ’\Me = !\l=<
Nsy-N~Ph
DMP o N , NaHMDS
—_— r

OPMB OPMB

OTrt

Me

OH

LiOH(aq.
iOH(aq.)

1. PMBBr
2. PPTS

3. CO,Me
/ Hoveyda-Grubbs Il cat.

OPMB

OPMB




SmithiERR4H - Mandelalide A (2018):

Cl
Cl
Cl
o)
Cl
1. Et3N, toluene
2. DMAP

OPMB OH

OPMB

Me,, _O g\

TBSO” Y “OMe
OTBS 1. Pd(OAC),, Cs,CO5

Et;N, DMF

2. HF/Pyridine

Tf,0, 4A MS
2,6-di-t—butyl-4-methy|pyridine»




HaslettilRglZH - Madeirolide A (2013):

1. LiBH,, Et,0, 3days

7, (—)-(Ipc),BOTf

| 2. MsCl, NEt;, DCM | 1. 13, t-BuLi, HMPA, THF | a i-Pr,NEt, DCM
OMe 0°C—rt, 2h .~ I -78°C, 1.5h; 12, 3.5h -78°C—-30°C, 3.5h;>
PMBO O 3. lglgj,cazf]tone PMBO 12 2. 1,, MeCN/H,0, 1h OPMB 7 8, -78°C—-20°C, 13h
1. TBAF, THF, 2h
| o ?H OTBS 1.?;7(1)|3(,:EEEHO,THF ' o><9 OTBS 2_Blé/|l\|jl,l;l§HC03 | o><o
) : , }
| 2. K,CO3, MeOH, 17h > CHO
OPMB 3. (MeO),CMe,, PPTS, 19.5h  domp | Some |
OTBS S 5
OHC
\)8 <



HaslettilRglZH - Madeirolide A (2013):

I O><9 1.17, Ba(OH),, THF, 45min ' OH OH t-BuOK, THF
(\)\/:\/CHO 16, THF/H,0, 19h -~ (\/l\/z\/\/COzMe -78°C—rt, 3h
—_—
2. PPTS, MeOH, 4days
oome | 16 y L—
20, LiCl, NEt;
THF, -15°C, 40h
OH
| o><9 o) ~ 1. TEMPO, BAIB
N 1. TsOH, DCM, 4.5h DCM, pH 7 Buff, 3h
STol o \ [o] le) I >
oome 2.DDQ, DCM, pH7 2.CrC Z,hCng, THF
Buff., 0°C, 1h HO cro) 0C 4
6, BF3Etzo
DCM, 0°C,
1h
Ts
Phy N AN
)i Rugc 1. NBS, Ac,0, DMAP :
ph” N OH NaHCO3, THF/H,0 | : '

o
o (1 mol %) o 0°C—rt, 23h o o : 0 o
\ / =\ > 5
HCO,H/NEt; 2.Pd/C, H, OAc :

(1:1), 40°C, 23h EtOAc, 26h 6



Chulbom LeeiRfii4H - Madeirolide A (2016):

oo
N 1. LAH (1.2eq) i HO,C” “0Bn (1.2 eq) 7 KHMDS (4eq)
Mes” N~ 7 THF, rt, 1h > N EDAC (1.4eq) . & TMSCI (4eq)
o A 2. TBDPSCI (6.6eq) (\l/\/ DMAP (10 mol %) THF, -78(0.5h)
\\/Ki/ ImidaZO|e (13eq) TBDPSO OH DCM, rt, 14h TBDPSO o\[(\an to 250(: (Zh)
Ph O OH DCM, 0°C, 1h o
o 2 mol % [Ir] o
= OBn I, (4eq) - o HE (2.0eq) . o
! . A on NaHCO; (10eq) | -ProNEt (2.0eq) !
i CH5CN, -40°C, 24h L IFCTIGY " ~OBn
TBDPSO 0 TBDPSO | | 2 W blue LED  TBDPSO !
rt, 2h

[Ir] = [Ir(ppy).(dtbbpy)]PFe

||

Me H Me
HE = Hantzsch ester



Chulbom LeeiRfii4H - Madeirolide A (2016):

(o)
i 0 LiBH,4 (1.0eq) i OH  OBn
: THF, 50°C, 3h OR
OBn > i
TBDPSO ! TBDPSO -
8a (R =H) TBSCI,
8b (R = TBS) imidazole, DCM
CO,Me
& 85
3 M
<5% QMe PPTS (5 mol %)
’ MeO CO,Me | toluene, 110°C
(3eq)
Y
V4
CO,Me Cco,Me
r "
= (o) OBn _ (o) O
| i OR LHDMS (4.6eq)
(\)\l/\/ THF, -78°C, 3h
TBDPSO = OTBDPS =
21a (R = H)
21b (R = TBS)
I, (4eq)
PPh; (4eq) Co,Me
'Tﬂ'faoz%lezfeq) J/ 5 mol % [Ir]
! ! OBn -Pr,NEt (10eq)
>
(\/k/\/ CH;CN
2 W blue LED
TBDPSO

rt, 2h TBDPSO l



Chulbom LeeiRfii4H - Madeirolide A (2016):

TBDPSO CGAY OBoc

AT

(2eq)

2.5 mol % sz(dba)3CHC|3
10 mol % PPhs
DCM, 0°C, 5h

TBDPSO TBDPSO

10% Pd/C ,H,(1atm)
EtOAc, rt, 0.5h

R = Bn
R=H |20% Pd(OH),/C, H,




Chulbom LeeiRfii4H - Madeirolide A (2024):

1. n-Buli, BF3-OFEt,

OTBDPS =—TMS OTBDPS
THF, -78°C, 2h
> OH
2. K2CO3, MeOH, 1h
3. B-lodo-9-BBN I
hexane, -10°C, 6h
1. LiBH, OTBDPS
MeOH, THF, 4h .~ o OPiv
2. PivCl, EtzN, DMAP
DCM, 16h
o
Sequence A fo) .
S > o OPiv
Sequence B
6a (R = CCH)

6b (R = S-2-Pyr)

CO,Me
10 mol % DABCO OTBDPS

hexane, 1h
> KE‘;(\/\COZMe
|

OTBDPS
5 mol % (PPh3)3RhCI> o OPiv
H,, toluene, 16h
Sequence A Sequence B
1.=—MgBr 1. NaClO,, NaH,PO,
5 BT/IFP-%%IE/I 6h 2-methyl-2-butene
. OOC—;rtI 3h t-BUOH, Hzo, 2h

2. (S-2-Pyr),, PPh;
DCM, 6h

3 mol % [Ir(ppy),(dtbbpy)]PFs  OTBDPS
DIPEA o
30 W blue LED
THF/H,O(7:1), 24h
1. TBAF, THF, 3h o

2. (COCl),, DMSO, Et,
DCM, -78°C, 2h

» OHC
N m

CO,Me

OPiv



Chulbom LeeiRfii4H - Madeirolide A (2024):

0O o Et,BOTf, Et3N O o0 OH 1. Dibal-H o) OH 1. TESCI, imidazole O OH OTES
)L Jl\/ DCM, -78°C )l\ " THF, -78°C, 5h DCM, 1h '
e N OHC o N i - > Meo” N7 ; 2. AD-mix- > Me0” Yy i
\ /‘ <~ \ / OBn 2. LiBr, Et3N, THF H MeSO.NH OH OBn
> i MeO,C._ _PO(OMe), OBn 2NF2
Bn 2h  0OBn Bn 16hv H,O/tBuOH
0°C, 48h
MeO OMe
0 10 mol % TsOH-H,O
tBuOK, THF, 0°C, 4h 2
! o DCM, 60h
OB __
o, COZRJH‘\ . —_— COan
5 mol % (Ir[dF(CF3)PPy],(dtbbpy))PFg 0./ ‘o 10 mol % DABCO
< K,HPO,, DMF hexane, 2h
30 W blue LED, 12h 0 .
OBn
R = Me Me3SnOH
R=H DCM, 65°C, 6h
1. LiOH, THF
MEOH, Hzo, 3h
2. NHPI, EDC, DMAP
DCM, 12h

(o)
o OPiv o o
OPiv
COZMe /
- lo} /
-€

: 10 mol % DABCO
OBn hexane, 2h, <25%




Chulbom LeeiRfii4H - Madeirolide A (2024):

10 mol % NiBr,(dme)

L-selectride: ={hT RIS (LEE

1. L-selectride

10 mol% L - THF, -78°C, 4h
Cp,ZrCly, Zn 2. TBDPSCI, imid
DMA/THF, 12h DMF, 48h ]
N N— TBDPSO"
78
_ \ 7/ ><°
MeO,C L co,Me o
6Bn
1. Pd/C, H,
EtOAc, 36h 1. AcCl, pyr.
2. DMP, NaHCO; DCM, 0°C, 2h
DCM, 1h 2. HFpyr, THF, 49h_
3. TFA, H,0 TBDPSO™’
DCM, 0°C, 2h HO

HO
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