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Symmetry-Driven Total Synthesis of Myrioneurinol
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(A) Representative Myrioneuron alkaloids
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(B) Prior racemic total syntheses of myrioneurinol

Weinreb (2014) : nitrosoalkene

Michael cyclization addition OH
4\//C02Me
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aze-Sakurai 2: (x)-myrioneurinol

[27 steps]
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2: (x)-myrioneurinol
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Ma’s work

5) n-BulLi

-BuLi TMS
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THF, -78~0 °C, 71 % Il 3) DIBAL-H, DCM, 78 °C Il 22 Me I
I\|l OTIVIS
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N" "0 4)MsCl, Et;N, DCM N ° N
2) Boc,0, n-BuLi ) MsCl, EtsN, | THF, -78 °C |
H ) BocsO, S then KoCO3, MeOH, 50°C  Boc T30, Boc 0~ Me
ol _ZB 56% for 2 steps
18 91% 20 21 14j
e Lo masan e S
: : , N
3 o Bod 1 EtOH, rt > Boc >
0,
47% Me 40% 82% OH
O 0 o]
[2+2]-cycloaddition 15j 23 24

14) BuzSnH, AIBN

10) Pd/C, t-BuOH toluene, reflux

12) L-selectride,

SAL - > THF, -78 °C, 83% THE, 0°C
11) LIHMDS, NCCO,Et — »> ’ > )\
HMPA THF. 0 °C 13) CS;, imidazole, 78% o] 5 OH
57’0/ ’ NaH, Mel, THF
’ 79%

myrioneurinol (7)
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Proposed mechanism of retro-Mannich fragmentation/Mannich reaction
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(C)Our symmetry-driven approach to myrioneurinol

Oxidative Cleavage/
[
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2: (+)-myrioneurinol
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Cl Cl
?‘/C' KOH, 1,4-dioxane
Cl >
Cl then @ 85 °C
10

5. BnNH,
NaBH;CN

B S
AcOH, MeOH

100 °C
15 (62%)
[single diastereomer] [>1 g scale]
6. OsO4, NMO
t-BuUOH, THF
H,0, 0 to 23 °C
7. (MeO),CMe, @)
p-TsOHeH,O
DCM, Ay =

O
Cl o) o/[(
@]
Cl then 2. NaH, DMF, 0 °C v
>
2 M NaOH, Cl AllocCl, 0 to 23 °C
Cl ¢ 85 °C O (80%, 2 steps) O ¢
1 9 [>10 g scale] 12
then
3. Pd(PPh3), (cat.) | zn, AcOH, 23 °C
toluene, 23 °C (80%)
[>8 g scale]
0 0]
4 NO
= 5 = H,0, 23 °C S .
(75%)
14 xq (dr = 1.4:1) 13
major diastereomer [>5 g scale]
Me Me
o7 Me Li HO o7|' Me
- (o]
THF, -78 °C -
Bn 9. HG-II (cat.) N\Bn
DCM, A
(67%, 4 steps) 17
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decarboxylative Tsuji—Trost allylation
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(i) Attempts to improve diastereoselectivity in Michael addition of 13:

H
F +
Conditions
13 14 epi-14
Entry Solvent Base dr (14:epi-14) Entry Solvent Base® dr(14:epi-14)
1 H,0 - 1.4:1.0 12  H,Oldioxane (9:1) - 1.3:1.0°
2 DCM - NR? 13 H,O/CH,CN (9:1) - 1.3:1.00
3 THF - NR2 14  H,0/MeNO, (9:1) - 1.4:1.0°
4 CH;CN - NR? 15  H,0/MeNO, (1:1) - 1.4:1.0°
5 PhMe - NR? 169 t-BuOH:THF (1:5) KOBu 0.7:1.0
6 DMF - 1.3:1.0 17¢ THF KHMDS 0.8:1.0
7 Ether - NR? 189 THF LiHMDS 0.8:1.0
8 IPA - 1.2:1.0 19 DMF NEt, 1.0:1.0
9 Neat - NR? 20 DMF DBU 1.0:1.0
10 H,O/DMF (9:1) - 1.3:1.0 21 DMF Cs,CO, 1.0:1.0
1 H,O/DMF (1:1) - 1.1:1.0 22¢ DMF - 0.8:1.0

aNR = No reaction; °Byproduct formation; “Typically 0.1 equiv; 78 to 0 °C; #-50 °C
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Lewis Acids

— - >

DCM, -78-23 °C

Lewis Acids = Sc(0Tf),, FeCl3-6H,0,
Cu(OTf),, BF3-OEt,

Alternative
Electrophiles
Conditions EWG *
0-23°C
13 desired undesired
Entry Solvent Electrophile Base® Result Entry Solvent Electrophil Base® Result
ry olven ectrophile ase esu ntry Solven ectrophile ase (des:undes)
1 H,0 ZCN - NR? _N._.O
5 ovME Z S” Cs,CO;  1.3:1.0
2 THF Z>cN  NEt;  NR® t-Bu
o~eN. -Ts b
3 H,0 £ Cco,Me _ NR? 6 DMF & H Cs,CO, CM
4 THF  Z ~CO,Me NEt;  NR®

aNR = No reaction; °CM = Complex mixture; ¢Typically 0.1 equiv.
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10. Hy, P/C Me Me Me
Me ' "2 '
AcOH, MeOH HO O% Me 45 socl, O% Me 13, H,, PdiC o7 Me
23°C O pyr., -10 °C o MeOH, 23 °C o]
—_— —_—
11.TsCl, NEtg N (92%) N (85%)
~ ~ .
DCM,0 to 23 °C Ts Ts uqdeSIred
(73%, 2 steps) 18 19 20 Isomer
10'. SOCl, 11'. H,, Pd/C 12'.TsCl, NEt, . ‘
pyr., -10 °C MeOH, 23°C  DCM,0to 23°C (997 2 Steps) /.f\
(92%)
Me ; [X-ray]
i e e | aisessesscssanestansssanns ' O%_Me
: undesired: | no reaction:

© Fe® or Mn%*, 'HN=NH; H,, Crabtree’si —
 PhSiH3; PtOy, Hy ! ©  or Wilkinson’s cat.
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Me

o%—'\/'e OH OH

O 13. CeClze7H,0, (CO,H), oH 14 Phl(OAc),
— DCM.0°C
N\TS HzO, CH3CN, 70°C N\T then NaBH4 N\ OH
S MeOH, 0 °C Ts
19 21 22
15. MOMCI, i-Pr,NEt
DCM, 0 to 23 °C
(86%, 2 steps)
o OMOM | OMOM
17. Li NH,, Et,0, 78 °C 16 PhSifls, Fe(acac);
- 0 OMOM
N™~C 18. 6 N HCI, THF, 50 °C N OMOM (6§§H&r4—01zc-1) N e
(35%, 2 steps) Ts >
24 23
2: (x)-myrioneurinol
18 steps (~1% yield)

Entry Conditions dr (24:epi-24) Yield (%)

1 H,, Pd/C, 23 °C 1.1:1 -

2 Co(acac);, Et3SiH, 23 °C  1:1 -

3 Fe(acac);, PhSiH3, 60 °C  4:1 69

4 Fe(acac);, PhSiH;,40°C 12:1 64
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H
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Synlett, 2001, 4, 535.




6. 0sO,, NMO Me
tBuOH, THF,  Me

5. NaBH;CN, AcOH
H,0,0 to 23 °C

(0]
MeOH, 100 C>

>
(30% pure isomer)  Me 7. (MeO),CMe,
(crude dr =4:1) p-TsOH eH,0O
Asymmetric » A
desymmetrization 26 (57%, 2 steps) _
8. /\/LI
THF, -78 °C
9. HG-II (cat.)
DCM, A
(99%, 2 steps)
Me
Me
HO MGJV 10. Hy, PA/C,  M© &o oH
O OH AcOH, MeOH o
oo © - 23°C
O™™=N B, SISLIILIRIRITILE Meo  _N
\ 11.TsCl, NEt, Y
Ts” DCM,0 to 23 °C Ph
2: (-)-myrioneurinol ’
: : (64%, 2 steps) 28
First asymmetric approach to 2 (-)-18

(>99% ee)
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