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Retrosynthetic Analysis of Crokonoid A
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Fragment Preparation

PBr; (0.4 equiv) )\/\)\/\
)\/\)\/\OH A A Br

: Et,O, rt., 2 h
S1 - geraniol 1
81%
OMe n-BuLi (2.0 equiv) Me Me SbCls (0.5 equiv)
tBuOK (2.0 equiv) .
MGO HTMP (6.0mol%) Me™ N OMe (S)-BINOL (0.5 equiv) _
2 THF, _78 OC, then 1, 1 h 3 DCM, _78 tO O OC, 30 min
OMe

1) Ethylenediamine (20 equiv)
tBuOH (6.0 equiv)
Li (7.5 equiv)
THF, 0°C, 45 min

2) HCI (3 N), MeOH, 90 °C, 1 h

21%, 5 steps



Ist Trial

KHMDS (1.1 equiv)
TMEDA (2.0 equiv)
Bromoallyl chloroformate (1.1 equiv)

THF, r.t., 45 min

5 77%

O3, DCM/pyridine, =78 °C
Sudan Red 7B
-

then PPhs (10 equiv), r.t., 18 h

LIHMDS (1.0 equiv)
THF, r.t., 30 min

then Ac,0 (1.0 equiv)

30%, 3 steps

Pd,(dba)s (10 mol %)

Trost’'s DACH ligand (24 mol %)

DCM, 0 °C, 30 min

CHsCN, r.t., 18 h

DMAP (0.3 equiv)

dr.=25:1

10

not desired



2nd Trial 0 N

Pd,(dba); (5.0 mol %)
PPhs (20 mol %)

DCM, 0 °C, 30 min

O3, then
PPh3 (10 equiv)
>

11 12 13

1) NaBH,4 (2.0 equiv)

) MeOH, 0 °C, 15 min
TBSOTf (5.0 equiv) Me

NEt; (10.0 equiv)

>
PCC (2.0 equiv)> 2) TESCI (4.65 equiv)

- NEt; (4.65 equiv)
DCM, 40 °C, 2 h 1 V
DCM, rt., 4 h KHMDS (4.35 equiv)
27%, 4 steps 1 95% ] THF, -78 °C, 30 min
4 5 ’ ’

16

78%



2nd Trial

1) DIBAL-H (1.3 equiv)
DCM, -78 °C, 5 min
2) LDA (21 equiv)
TMSCHNo5 (19 equiv)
THF/ toluene, =78 °C tor.t.,, 5h

16 91%, 2 steps

Mn(OAc); (4.0 equiv)

>
| AcOH, 80 °C, 3d
63%
OTBS

18

dicyclohexyl iodoborane (5.2 equiv)

2,6-di-tert-butylpyridine (5.4 equiv)

toluene, r.t., 2.5 h -

then AcOH (27 equiv), r.t., 30 min

64%

Me

Me

17

AcO
H OAc

Me

19

20

1) TFA (6.0 equiv)
DCM, r.t., 18 h

2) Ac,0 (30 equiv)
pyridine (50 equiv)
4-PPY (0.1 equiv)
toluene, r.t., 24 h

69%, 2 steps

18



3rd Trial

1) TFA (6.0 equiv)

DCM, r.t., 18 h o)

2) TESOTF (2.5 equiv), NEt; (4.0 equiv) Al
DCM, =78 °C, 20 min H. QAS B-lodo-9-BBN (5.0 equiv)

3) Ac,0 (5.6 equiv), DMAP (7.0 equiv) Me < 2,6-di-tert-butylpyridine (7.5 equiv) Me
toluene, r.t., 18 h g toluene, r.t., 4 h

I Me Me >

4) TfOH (1.1 equiv) then AcOH (27.0 equiv), r.t., 30 min

DCM, -78 °C, 15 min O 83,
17 5) DMP (2.0 equiv), NaHCO3 (4.0 equiv) 21 °

DCM, r.t., 15 min

66%, 5 steps

% (0]
H OAc H
Pd,dbas (12.0 mol %) Me Mo OAc
Xantphos (26.0 mol %) ! \ Smi,HMPA (1:5) \
KsPO4 (50 equiv) Me Me 2 ' Me Me
THF/H,O (10:1), =78 °C, 15 mi
toluene, 75 °C, 8 h Y /H20 (10:1), =78 °C, 15 min 1 <on

65% 23 S57% 24



Me

3rd Trial

Me

H OAc

Me

24

1) TESOTf (1.75 equiv)

NEt; (3.5 equiv)
) DCM, 0 °C, 15 min
2) K,CO3 (12.5 equiv)

MeOH, r.t., 18 h

3) DMP (3.0 equiv)
NaHCO; (6.0 equiv)

OH DCM, 0 °C, 15 min

4) DIBAL-H (1.1 equiv)

DCM, =78 °C, 5 min
77%, 4 steps

1) SeO, (20.0 equiv)

) Me
1,4-dioxane, 75 °C, 6 h
>

2) DMP (2.0 equiv)
DCM, 0 °C, 15 min

44%, 3 steps

Ac,0 (10 equiv)
Sc(OTf); (0.1 equiv)

Me

y

CH3CN/DCM (3:1), 0 °C, 5 min

OTES

Ti(OiPr),4 (43.5 equiv)

THF, 70 °C, 24 h

79%

Crokonoid A

Me

Meo

26

AC OAc



Tsuji-Trost reaction

Pd® or Pd™ complexes (precatalysts)

Mechanism with soft and hard nucleophiles:
2
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Colvin rearrangement

Me;SiCN, + PhCOPh ——» PhC=CPh
Li
(2)

| _,SiMes 0]  ,SiMe;
(2) + PhCOPh —— F‘th——ff< , — >
N} Ph’ — ‘Ph

l-m;siu' l*m,sm“

Ph =~ =Nz
>:c—N; ~———» PhC=CPh
Ph



Riley oxidation

0
\\Se=

ith,
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HO
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i ( Se=0 [2,3]-sigmatropic \Se =—=0
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allylseleninic acid envelope-like TS

OH
/

R' O—Se -
w hydrolysis

RQ
allylselenite ester

Allylic alcohol



SET reduction

H OAc H  OAc
Me . \ Smig/HMPA (1:5) Me . \
Me Me Me Me

H OAc
Smig/HMPA (1:5) Me \ H,0
Me Me

OH

The hydroxyl group, likely H-bonded to the
solvent (THF or H,0), was expected to reside on
the sterically less hindered exo face.

in THF/H,0 Me
=

O
H OAc
Me ) \
Me Me
H OH



SET reduction: byproduct

0O O @)
H OAg H OAg H  OAg
Me ' \ SmigHMPA (1:5) Me ) \ in THF/H,0 Me \
Me Me Me Me Me \
. H
O O HO
@)
H OAc \
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Me CH, i OAc
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