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Syntheses of Cycloclavine (answers)

Cycloclavine is an ergot alkaloids which was first isolated from the African morning glory (lpomea hildebrandetii) in 1969 by Hoffman and co-workers.
Although no biological properties were reported, a psychotropic activity cannot be rule out due to its structure. Here are described two approaches of the
synthesis of cycloclavine. A first approach unfortunately led to the 5-epicycloclavine whereas a second more successful strategy based essentially on

cycloaddition led to the (+/-) cycloclavine. Find the missing A-N intermediate structures.

1st generation synthesis: Synthesis of (+/-) 5epi-Cycloclavine

1. TBSCI, imidazole 1. Me;S0,, BnEt;NCI 1. LIHMDS THF, HMPA
/@\ DMF rt 100% A NaOH CH,Cly, 1t 95% B -78°C, Mel, 96% C 1.MsCl, EtsN, CHCl rt D
HO NH, 2. Chloroacetyl chloride 2. Pd(OAG), EtsN, toluene, 2. LIHMDS, THF, -78°C 2.TBAF, T)HF (0.006 M)
K2C05, CHCly ligand, 80°C 77% Ci5H2aNO,Si @[h\ (formaldehyde t1h, 83% C11H1iNO,
77% equwalent
%
t-BuoP

1.t-BuOOH, triton B 1. TBSCI, imid., DMF 1. uW, dichlorobenzene

THF, rt, 55% 1t 66% £ 1. Base THF 1t 62% 190°C, 60%

F
2.Ph,Se, NaBH, 2. H, (80 bar), rt, 6h UNBoc |
3.PCC, CH,Cl, “SnBug 2. LAH,7;H/F, 65°C Qi f‘\l

EtOH 85%

quanti (2 steps) C17H29NO3Si n-BuLi, THF, -78°C 63% 5-epi-cycloclavine

2nd generation synthesis: Synthesis of (+/-)Cycloclavine

1. Dihydropyran, HClI cat. 1. BuOK, DMSO
)L 90% 1.n-BuLli, THF -95°C , 69% NaH, DMF, rt >_\L ,
OH H I P —
2. pTSOH, MeOH, rt o] N
2. CHBr EtoN, G then CH! 27 )(L/\ \%
gg‘c,}"NMeaBﬂ NaOH,q Cy1H19BrO, 3. MsCl, EtN, CH,Cl, l‘\lH Cy4Hy;NO
A 67%
1. UW, trifluorotoluene, MeO(C=0)Cl LDA,THF, -78 °C,1h
NaHMDS, THF-78°C 195°C, 1h (52%) K 70 °C, 3h 71% L M
J then TMSCI (1.3 equiv)
then TBSCI 2.TBAF, THF, rt, 85% Pd(OAc), (1.3 equiv)
C41H{7NO C12H17NO3 CH4CN, 12h, rt C12H15NOs

1. n-BuLi, THF, -78°C 63%
[ ypoc

~SnBuj LiAlH4, THF 65 °C 30 min

. quanti.
2. W, trifluorotoluene
180°C, 30min 44% Cycloclavine
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Synthesis of (+/-) 5epi-Cycloclavine

1. TBSCI, imidazole al  1.Me;S0, BnEtNCI 1. LIHMDS THF, HMPA
DMF rt 100% L NaOH CH,Cl,, rt 95% ~78°C, Mel, 96%
NSo : TBSO NS0
HO N \

ide |TBSO }
NH, 2. Chloroacetyl chloride 2. Pd(OAG),, EtsN, toluene, 2. LiIHMDS, THF, -78°C

N

1.MsCl, EtsN, GH,Clj rt m
o N"So

2.TBAF, THF (0.006 M) \

KxCOj, CH,Cl

o ligand, 80°C 77% C15H23NO,Si N, (formaldehyde rt 1h, 83% C11H11NO,
77% N equwzglent)
) “oH 91%
t-BuyP
(O
) 1. TBSCI, imid., DMF ~ 1. uW, dichlorobenzene
1.t-BuOOH, triton B rt 66% r 1. Base THF rt 62% HN >, 190°C, 60%
FHF55% O — —— HN
2. H, (80 bar), 1t, 6h o =N 2. [ , o L
2.Ph,Se, NaBH, 3.PCC, CH,Cl, HA “SnBug HO 75N 2. LAH%‘;F' 65°C B\
EtOH 85% quanti (2 steps) C17H29NO3Si n-BuLi, THF, -78°C 63% \ ° 5-epi-cycloclavine
Synthesis of (+/-)Cycloclavine
1. Dihydropyran, HCI cat. 1. BUOK, DMSO

90% 1.n-BulLi, THF -95°C Br. rt, 69%
kOH B

"2, pTSOH, MeOH, 1t
2. CHBry EtN, o >§VOTHP then CHal >§\/OTHP ;

79%
cetyINMe3Br, NaOH,,q

NaH, DMF, rt
I\
0 (6] N

Cy1H9BrO, 3. MsCl, Et3N, CH,Cl, C44H7NO
95% 67% |
TBSO . / 1. uW, trifluorotoluene, MeO(C=0)Cl LDA,THF, -78 °C,1h
NaHMDS, THF-78°C 7]/\1\1 195°C, 1h (52%) 70 °C, 3h 71%
N o N then TMSCI (1.3 equiv) H
then TBSCI :V\ 2.TBAF, THF, rt, 85% Ho\ o Pd(OAc), (1.3 equiv) o ?
C11H17NO C12Hi7NO; | CHCN, 12h, rt C12H15NOs

Saegusa oxidation

1. n-BuLi, THF, -78°C 63%
I\ oc
e

~SnBug LiAIH,, THF 65 °C 30 min

quanti.

2. uW, trifluorotoluene
180°C, 30min 44%

Cycloclavine
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Driving force: ring strain and aromatisation
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