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Total Syntheses of Calyciphylline A-Type Alkaloids (—)-10-

Deoxydaphnipaxianine A, (+)-Daphlongamine E and
(+)-Calyciphylline R via Late-Stage Divinyl Carbinol Rearrangements

*i Allylic alcohol rearrangement
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B. Key Transformations Reported examples: functionalized tertiary divinyl carbinols
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Van Leusen homologation reaction
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Entry Conditions Results®
| Mn(OAc)s, TBHP, 4A MS, EtOAc, rt No product, only S1(14%) S1
2 SeO:2 (on silica), TBHP, DCM, rt NR.
3 Se2 (on silica), TBHP, DCM, 60°C Decomposed
4 Rha(cap)s, TBHP, K2CO3, DCM, rt Messy HO C
5 CuCl. TBHP, DCM. rt Messy N
6 CuBr2, TBHP, DCM, 1t Messy s N
7 SeOq, dioxane, rt trace S2
8 SeO2, dioxane, 80°C 13(77%)°
9 Pd(OH)2/C, TBHP, K:COs3, DCM, rt 13(8%) and S2 (22%)

2 Reactions conducted on 0.1 mmol scale. ® After oxidation by AZADOL/PIDA.



(\NCy Efficient release of NHC—Cu catalyst
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conditions

Entry Conditions Results?
1 Cy2BH, THE, 0°C NR
2 9-BBN. THE, 0°C Decomposed
3 BH3*THF, THF, 0°C NR
4 Wilkmnson’s cat., CatBH, THF, rt. Then NaOH. H202, 0°C 75%
5 PdCl2(PhCN )2, CuCl=2H20, KNO2, tBuOH/MeNO2, Oz, 1t. No desired product
6 Pinacol vinylboronate, Grubbs 2™ catalyst, DCM, 40°C NR
7 Pinacol vinylboronate, Zhan-1-B catalyst, DCM, MW 40°C Trace
; Pinacol vinylboronate, Hoveyda-Grubbs 2™ catalyst, DCM, 40°C NRE

Then MesNO, THF, 70°C

a Reactions conducted on 0.1 mmol scale. ® No reaction occurred at oxidation.
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NAZAROV CYCLIZATION
(References are on page 635)

General scheme for Nazarov cyclization: B loss of proton
O . . conrotatory or
R R4 protic acid or disrotatory
> - Lewis acid ring-closure
B | | or -
R? R3 light (hv)
divinyl ketone or pentadienyl cation nucleophile
precursor therof - A
Thermal and photochemical Nazarov cyclization:
0
1 " protic acid or
light (hv) RN~ R Lewisacid
disrotafory ring-closure 1 p / \ ¥ R4 conrotatory nng-closure -
R RZ Ra

fully substituted divinyl ketone

conrotafory
nng-closure




Scheme II1

I -*l

J. Org. Chem., 1977, 42, 682.



N@
-
@ I
ll\ll/\ %\OH Pentadienyl cati
entadienyl cation
O; g formation
-
1

intermediate A

intermediate B

41 electro-
cyclization

Oxidation

Allylcation trapping
-

intermediate D

intermediate C



conditions
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9 10-Deoxydaphnipaxianine A
Entry Conditions Results®
1 Vaska's catalyst, TMDS, DCM; then NaBH(OAc)3;, HOAc trace
2 LAH. THF, 0°C to MW 90°C then DMP trace
3 LAH. THF, 0°C to MW 100°C then PCC complex
4 LAH. THF, 0°C to MW 90°C then Jones™ reagent trace
5 LAH. THF, 0°C to MW 90°C then RuCl3*nH20, K258:0s, ag. KOH complex
6 LAH. THE, 0°C to MW 90°C then Cu(MeCN):OTf, NMI, MChpy. ABNO, air complex
7 LAH. THF, 0°C to MW 90°C then CuCl, DMAP, bpy, AZADO, air complex
8 LAH. THE, 0°C to MW 90°C then TPAP, NMO complex
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LR, PhMe, rt.
LR, PhMe, 40°C.
LR, THE, 40°C
LR, PhMe, 70°C
LR, PhMe, 90°C
LR, PhMe, reflux
LR, 0-DCB, 170°C
P-Ss, PhH, 70°C
P2Ss, PhMe, reflux
LR, PhoO, 180°C

LR, Hexafluorobenzene, 80°C

No desired product
No desired product
No desired product
No desired product
No desired product
No desired product
complex
No desired product
No desired product
complex

No desired product

4 Reactions conducted on 0.05 mmol scale.
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TEMPO*BF4, dioxane, rt
4 h, 71%, 22:23 < 1:20

TEMPO*BF4°, MeCN, 60 °C
30 min, 52%, 22:23 > 20:1
(rt, 30 min, 38%, 22:23 = 3:1)

TEMPO'BF4", MeCN, rt
30 min, 49%, 25:26 = 1:1
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30 min, 71%, 25:26 > 20:1
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20 min, 57%, 28:29 >20:1
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4 h, 78%, 28:29 > 20:1
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