Synthesis Challenge # 34

Formal Synthesis of Sarain A: Intramolecular Cycloaddition of an Eight-Membered Cyclic Nitrone to Construct the
2-Azabicyclo-[3.3.1]nonane Framework, T. Higo, T. Ukegawa, S. Yokoshima,T. Fukuyama, Angew. Chem./nt. Ed. 2015,
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¥CO3 (1.0 equiv d\/IeOH

VI

H) CICOLEL, EtsN, THF, 0 °C ;

NaBK H,0O, 0 °C to RT

2) TBDPSCI, imidazole, DMF, RT;

TFA, 4O

i3) BocNHOBoc, DEAD, PhgP,

toluene, RT;

5) (COCl),, DMSO, CH,Cl,, —78°C:
B, 0°C

)

)
:4) CAN, NaHCO3, MeCN-H,0, 0°C
:5)

)

i6) HoC=NMe,*I, iPr,NE,

CHlo, reflux; Mel, RT

gPIease design an asymmetric synthesis
:of B starting from A.

:a) n7BuLi, THF, =78°C; IV, 0°C

b) Vv (2 mol%), HCOQH-EtSN (1 :1),
ECH2C|2, —78to 0 °C

:c) Red-Al, toluene, RT

:d) VI, pyridine, CH,>Cl,, 0 °C

:e) LHMDS, TMSCI, Et,O/THF

:Please, provide a detailed mechanism
:for step 5 & 6.

:Step 5: Swern Oxidation
:Step-6:.Eschemoser Methylation

~
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1
H

TFA, CHxCl,, 40°C; pyridine, 40°C Please, provide a detailed mechanism
9-BBN, THF, RT; :  forstep 7.
aq. NaOH, aqg. $D,, RT :

M, 0°C

) ag. HCHO, K>CO3, 1,4-dioxane, RT

) toluene, 100°C :
PivCl, pyridine, DMAP, 100°C

7)

:8)

:9) (COCI),, DMSO, CH,Cly, —78 °C;
0
1

Ox ,o
:12) I, LHMDS, THF, —78 to 0°C : >SS
3) Zn, AcOH-Et,0 (1:2), RT N T N
14) I, ag. NaHCO3, CH,Cl,, 0°C : N=p/
)
)

5) MsCl, Me;N(CH,)sNMe,, CHyCl, |
6) Grubbs II, CH,Cl,, RT :

Please, provide a detailed mechanism
for step 12.

Julia Kocienski Olefination

§17) TBAF, THF, RT; /BuOK

MsCI /ProNEt, CH,Cl,, 0°C: o)

TESOTS L~ K
NaNs;, DMSO, 90°C; TBAF, 60°C 2 Cl

18)

19) :

)P|vCI pyrldme DMAP toluene il
) :

: 7100 °C

AcOH/MeOH (1:19), RT



22) TsCl, ag. NaHCO3, CH-Cl,, RT
:23) TIPSOTf /ProNEt, CH,Cl,, 0°C

24) 1, |2, C52C03, CH2C|2, RT

25-26 25) TBAF, THF, RT :
:26) lithium naphthalenlde THF, —78 °C

7) AcOH, 50 °C
28) TFAA, pyridine, THF, 0 °C ;
aq. NaHG@RT
29) PMBOC(=NH)CCl3, TfOH, CH.Cl, :
0) LiBH4, MeOH, THF, 50°C :
) LiAlH,4, AICI5, Eto,O/THF (14:1)




