Biomimetic Total Synthesis of the Pentacyclic Amaryllidaceae Alkaloid Derivative Gracilamine
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4) NaH, 1-bromo-2-butyne
: 5) Pd(OAc),, N,N-Dibenzylideneethylenediamine,
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The starting material can be prepared within 2
1 steps from the [3.1.0]-bicylce X. Please think of
' a possible transformation and the mechanism.

! Please sketch the mechanism of the reaction in

i step 1.
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Please provide the name and a detailed
: mechanism for the reaction in step 5. Could you
: think of a possible side product (38 %)?
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 10) K,0504+2 H,0 (10 mol%), NMO (2 eq),
: 11) PhI(OAC),
1 12) NaBH,

! 13) NaH, CS,, Mel
i 14) n-BuzSnH, AIBN
i 15) Mg, MeOH, sonication

then HCI (aqg.)

! 16) H,CO, NaCNBHS

citric acidi What is the role of citric acid in step 10?

! 1) Adv. Synth. Catal. 2002, 344, 421433,

Please provide a detailed mechanism for the
i transformation of step 14.



AcO ) S AcO AcO, N7 N

/=N N=  —s >— Nl _\: N || . >_ N o
Ph Pd\ h h /) hydr/de _\:)h H/ \O
Acd OAc O/\f elimination |_( OAC \ /(

TBSO

hydropalladation
0]

/ MeOQC\Qg
TBSO
, % TBSO

Ipg N
/R
! N
TsN /
Ts 38 %
N carbopalladation S-hydride
/ ()\ elimination
Ts
\!
H g'xo
reductive d H ”\ 0)
elimination o\ TBSO R Pd
- F;'c; -0 YN TBSO Ry
TBSO >
'/’\ — N
"/_ ¢ 2d carbopalladation N
N p-hydride Ts/

2) JACS 2017, 139, 10104-10114. T elimination



OTBS
/\)\/\

i) Grubbs’ | catalyst
ii) CHBr3, NaOH, TEBAC
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\ 86% (two steps)
+ 6% trans-isomer
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TEBAC = triethylbenzylammonium chloride
3) Org. Lett. 2001, 73, 5800-5803.
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