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Background

Isolated from tropical marine sediment

 Nahuoic acid derivatives inhibit SETD8 enzyme, which is
the epigenetic regulator of cell cycle progression

e Contain 8 contiguous stereocenters in a cis-decalin
framework

OH

https://3c1703fe8d.site.internapcdn.net/newman/csz/news/800/2014/ancientreefs.jpg
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Synthetic Plan
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Synthesis of Side Chain (+)-19

Me T_rc?I LiAIH Me 2 equiv (COCI), Me
MeO. _~_ _OH pyrdiné . IAIF4 5 HO_ _A__OTr 3equiv Me,SO . 4 equiv DIPEA . H. . _OTr
Y GRCL0Con THF 0CoR NN CH,Cl,, —78 °C, 1.5 h CH,Cl,, 78 ‘Ctort, Y
S 93% 1h o
(R)-Roche Ester
. ) Me 3 EQUiV SOSpr
Me 2 equiv HS(CHz2)sSH Me 2 equiv N-BulLi ™S 5 equiv Me,SO
: iv BF5* : i *__OH i
H : OTr 2 equiv BF3*OEt, . - OH 2 equiv TMSCI g S%/\/ 5 equiv Et3N .
g CH,Ch, 0°Com18h S7~ > THF, 0Ctort, 2 h S CH,Cl,, 0C, 15h
O 99% (2 steps) S then, 88%
IN HCI, rt, 30 min
81%

Li [ Me Me

Me 1.2 equiv Me Me -
T™S s H )\ ™S : 2 equiv HMPA Li :
s> Y > | S Me | Eto, s0°ctoft | S Me
ZJS o Et,0, ~78 °C, 30 min ZJS OLj ! OTMS

(+)-Linchpin 16

1.5 equiv
Me Me
A< oﬂw
ELO 50°C tof, S 7 Me
3 h (3 steps) A OTMS

76% d.r. > 20:1

Synlett. 2005, 4, 655-657
Chem. Eur. J. 2009, 15, 2874.
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Synthesis of Side Chain (+)-19

Me Me 2.5 equiv Hg(ClOy),
O : 5 equiv CaCO;

Me Me 1.1 equiv Et,BOMe I\:/Ie Me
: 2 equiv NaBH, [>/\/\)\
S 7 Me THEH,0, 40 min. 1t ”~ Me THF/MeOH, 78°C,3h O T Y Me
SEEN 2w, O : ’ ’ oH &TMS
ZJ OTMS 80% O OTMS 75% d.r. = 98:2
2 equiv 2-methoxypropene Me Me 1.45 equiv —=—Li I\?/Ie Me
0.1 equiv PPTS 'yv\)\ 1.55 equiv BF5*THF Me
CH,CL 0°C.2h > O 7YY Me - - Z HE
2 %120/ ) d d THF, -78 °C, 2 h Me OH OXO
0 >< 92%
3 equiv MOMCI Me Me
3 equiv DIPEA =
0.1 iv TBAI
equiv g ) - - Me
CHZC|2, rt, 12 h Me MOMO O O
86%

<

(+)-19
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o)
_"on 2 equiv N-BuLi - H 2.2 equiv MOMCI " 10% wiw Lindlar catalyst
= THF, 78°C,1h THF, 78°Ctor, THF,0°Ctort, ¢ X.. OMOM MeOH, H,, rt, 93% >
overnight 2h, 1%
OMOM _ Me
2 equiv N-BulLi
Me | 2 equiv HN(iPr), X
THF,-78Cto0C,25h
50%
OMOM OMOM
O S
CHO CH, O,  Me OMe O
2 equiv Ho,NNH,*H,0 8 equiv KOH 4 mol% salcomine

®O~"CIU~_N/
TEG, 110 °C, 10 min~ 150°C,12h" DMF, rt, 18 h ©; /
OH 95% OH 83% N
Me Me

salcomine

J. Org. Chem. 1987, 52, 4817
Org. Lett. 2015, 17, 2030
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Asymmetric Diels-Alder

@) OMOM
Me OMe X 20 mol% (_)_catalyst
* _ 4R MS, toluene,
78 °C, 6 h,
O Me then, 40°C,36h Me O
1 equiv 1.2 equiv 95%, 88% ee
Conditions Results
Toluene/CH,Cl,, 120 °C, 48 h 74%, racemic
1 eq. catalyst, CH,Cl,, —40 °C, 24 h 71%, 73% ee
20 mol% catalyst, CH,Cl,,0°Ctort, 24 h 25%, 55% ee
20 mol% catalyst, CH,Cl,, =60 °C, 12 h 80%, 71% ee

20 mol% catalyst, toluene, =78 to —40 °C, 42 h 95%, 88% ee

(-)-catalyst
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Functionalization of Diels—
Alder Adduct

MOMO

OMe 2.1 equiv LiAIH,

OH MOMO

OTBS

Me O 1.1 equiv TBSOTf

Et,0,0°C, 5 h‘ 3.3 equiv 2,6-lutidine _ 60% w/w Lindlar Catalyst
then IN HCI CH,Cl,,0°Ctort,2.5h H,, MeOH, rt, 12h
61% Me 82% 89%
MOMO  OTBS  5mol% OsO, MOMO  OTBS MOMO OTBS
1.5 equiv MeSO,NH, O excess 2 2-dimethoxypropane O
1.5 equiv NMO . 8 mol% PPTS _ '
THF/H,0 (4:1), 1, CH,Cl,, 1t o
92% 94%
MOMO  OTBS MOMO  OTBS
. > . 2 equiv /\MgBr
1.2 equiv TMSCI 0.2 equiv Pd(OAc)2 0, _ DM
1.2 equiv LIHMDS — O; (balloon) & 6 equiv CuBr,*DMS _
THF, 0 C, 30 min Me,SO, rt, 12 h o HMPA, THF/DMS,

85%

"78°Cto 30°C,15h
62%
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Functionalization of Diels—
Alder Adduct

MOMO  OTBS MOMO  OTBS 10 mol% Fe(acac),
¢ © mMol% pd(dppf)Cl2*CH:Cl,
4 equiv MeMgBr

THF/NMP, rt, 2 h
95%

1.5 equiv LiHMDE 1.5 equiv Tf,O
Et,0, 1, 5h Et,0, 1, 1 h
90% (2 steps)

-
y

MOMO  OTBS

2 equiv TBAF

»
THF, 60 °C, 3 h
89%




Michigan State University
Micalizio Coupling

Me .
1.2 equiv N-BuLi

toluene, 78°Cto0 °C;,
20 min

41°Ctort

65%
_—

2.2 equiv TiCI(O'Pr),

Me Me MgClI Me Me Me
Me/Y\(i)/\(%)\ - IPrO_‘”B/Y\(%/\(E))\ e ]
MOMO < toluene, 41°C,15h  iprg MOMO <

)TO R = MOM
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Micalizio Alkene—-Alkyne
Coupling

General Reaction

R R3 Ln
R ’ R : M + Rap
1 MLn Lno S 4 carbometalation R R H Rys
1 == . W LN e
1, L w2 R
" 4 Ry H R R 3/4

formal [3 3] type reéarrangement

-
v

Angew. Chem., Int. Ed. 2007, 46, 1440
J. Am. Chem. Soc. 2007, 129, 15112.
Angew. Chem., Int. Ed. 2012, 51, 5152.
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Endgame Strategy for
Nahuoic Acid C,

OMe
excess MeJ\ﬂ’

O
0.5 equiv Hoveyda-Grubbs Il Catalyst

137 °C, 3.5 h, 29% (58% brsm)

Y

R =MOM

LiOH
CFaCOH
MeOH/H,O, it, 14h ™ Ho
81%

excess LiBF,
MeCN/H,0, 75 °C, 1 day

85 °C, 1 day, 90 °C, 1 day
50%

Nahuoic Acid C,
16 Steps
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