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TOTAL SYNTHESIS OF (+-)-CYCLOCLAVINE and (+-)-5-EPI-CYCLOCLAVINE

FIRST GENERATION RETROSYNTHETIC Intramolecular
PATHWAY 5, 2-displacement
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SECOND GENERATION RETROSYNTHETIC
PATHWAY

Part A and B: Please fill the gaps with the correct structures and explain the mechanisms to obtain them.



Part A : First Generation Retrosynthetic Pathway: synthesis of (+-)-5-epi-Cycloclavine

| @\ 1, TBSCI, imid, DMF
o NH, rt, 12 h; quant.
E 2. chloroacetyl chloride
KzCO4, CH5Cl5, 40 °C
4h,77%

1. LIHMDS, THF
HMPA, -78 °C
then Mel, 3 h; 96%

2. LIHMDS, THF, -78 *C
then 8, 7B “Ctort
3 h; 91%

1. TBSCI, imid., DMF
t, 12 h; 66%
= 1

2. Hz (80 bar), Ra-Ni
MeOH, i, 6 h

3. PCC, CHCl;, 14 h
quant. {2 steps)

1. MeoS0y, BnEtaNCI
NaOH, CH,Cl,/H,0

1, 10 h; 95%

2. PU{DHE:IE, T

1. MSCI, EtgN
CH,Cly, 1t

2. TBAF
THF (0.006 M)
rt, 1h
B3% (2 steps)

1. TBAF, THF, rt; 62%

:
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n-Buli, THF, -78 *C
§3% (82% brsm)

EtsN, toluene
B0 °C, 4 h; T7%
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1. TBHP, Triton B

THF, rt; 55% 5
—’.
2. Ph,Se,, NaBH, © N
EtOH: B5% \
10 (R=OH)
10' (R=H)
1. W, o-DCB
190 *C: 80%

2, LAH, THF, 86 °C
2h; 77%

HOA

5-epi-Cycloclavine (14)



Part B : Second Generation Retrosynthetic Pathway: synthesis of (+-) Cycloclavine

1. DHP, HCI {cat.}: B0%
-

M _on

20

2. CHBry, EtyN,

w cetrimide, NaOH {aq)
CH,Cly; 95%
NaHMDS
THF 78 °C JL/TY
22
then TEECI TBSO

1. n-Buli, THF, -78 *C

12; 51%
- 26
2. pW, trifluorotoluens
180 "C, 30 min

44%, (56% brsm)

LAH, THF

—-.
66 "C, 30 min
guant.

1. tBuOK, DMSO 1. MsCl, EtsN, CH,Cl5

m-Buli, THF, -95°C B ; 69% 0°Ctort,1h
- J = 17 -
then CHal, OTHF 2 p-TsOH, MeOH 2. 18, NaH, DMF, rt,
-95 °C to rt; 82% - rt; 79% 12 h; 67% (2 steps)
1. pW, trifluorotoluene 1. MeOC{O)CI
195°C, 1 h 70°C, 3 h; 71%
529% (72% bram) 2.LDA, THF,-78°C. 1 h
23 >
2. TBAF, THF, nt then TMSCI (1.3 equiv) O H "
Hi then Pd{OAc), (1.3 equiv) o5 COCH3

CHACN, 12 h, rt; 67%

Cyeloclavine (1)



