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[Ir(cod)Cl]2 (3.0 mol%)
(S)-L (12 mol%)
(R)-A (10 mol%)
HCO2H (0.75 eq.)

DCE, r.t., 4.5 h

3
15:1 dr, >99% ee

4

Pd(OAc)2 (5.0 mol%)
P(p-OMe-Ph)3 (0.3 eq)
HCO2H (3.0 eq.)
Ac2O (0.3 eq.)

Toluene, 85 °C, 48 h

(COCl)2 (4.0 eq.)
DMF (cat.)
DCM, 0 °C to r.t., 2 h

then AlCl3 (3.0 eq.)
0 °C, 15 min

NaN3 (1.2 eq)

DMF, 85 °C, 2 h

LaCl3•2LiCl (1.5 eq.)
MeMgBr (1.5 eq.)
THF, 0 °C, 0.5 h

then HCl (1.5 M)
35 °C, 3 h

Xylenes, 160 °C, 10 h
propose mechanism

(R)-A
9

single diastereomer (S)-L
8
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Enantioselective Total Synthesis of (–)-Daphenylline

- First isolated in China in 2009 from the fruits of Daphniphyllum longeracemosum.

- Over 300 Daphniphyllum alkaloids isolated at present, mostly from trees and shrubs of the Daphniphyllum genus,
which are native to east and southeast Asia.

- Daphniphyllum alkaloids show extensive biological activities, e.g. anticancer, antioxidant, anti-HIV, and promotion
of nerve growth factors.

- A hexacyclic member of the Daphniphyllum alkaloid family.

HO O+

1 2

propose conditions

B.-L. Wu, J.-N. Yao, X.-X. Long, Z.-Q. Tan, X. Liang, L. Feng, K. Wei, Y.-R. Yang, J. Am. Chem. Soc. 2024, 146, 1262.

Ar = 3,5-(CF3)2-Ph



N
H
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EDCI (1.5 eq.)
HOBt (2.0 eq.)
DIPEA (3.0 eq.)

DCM, 0 °C to r.t.

OH

O

TBSO (1.5 eq.)

n-Bu3SnH (1.2 eq.)
Pd(PPh3)4 (8.0 mol%)
THF, r.t, 5 min

then I2 (1.2 eq.) in DCM
r.t., 2 min

Pd(PPh3)4 (8.0 mol%)
NEt3 (3.0 eq.)
HCO2Na (2.0 eq.)

DMF, 100 °C, 20 min

20% Pd(OH)2/C (10 mol%)
H2 (1 bar), CSA (5.0 mol%)
EtOAc/MeOH, r.t., 12 h

then TEMPO (0.3 eq.)
NaClO2 (2.0 eq.), NaOCl (1.3 eq.)
MeCN/phosphate buffer (pH = 6.8)
r.t., 8 h

HCO2Cs (2.0 eq.)

420 nm LEDs
DMSO, r.t., 48 h

HS

CO2Me

(15 mol%)

(COCl)2 (4.0 eq.)
DMF (cat.)
DCM, 0 °C to r.t., 2 h

then AlCl3 (5.0 eq.)
reflux, 1 h

10% Pd/C (10 mol%)
H2 (14 bar), 4 Å MS
DME, 140 °C, 16 h

then RhH(CO)(PPh3)3 (15 mol%)
PhSiH3 (5.0 eq.)
r.t., 8 h

9 10 11

12 13 14

1615 (–)-Daphenylline

propose conditions

Rh(cod)2OTf (10 mol%)
BINAP (10 mol%)
H2 (1 bar)

DCE,
reflux, 24 h

[gram scale] [gram scale]

[123 mg scale]
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[Ir(cod)Cl]2 (3.0 mol%)
(S)-L (12 mol%)
(R)-A (10 mol%)
HCO2H (0.75 eq.)

DCE, r.t., 4.5 h

NaBH4 (1.5 eq.)

MeOH, 0 °C, 30 min

3
15:1 dr, >99% ee

CCl4 (6.0 eq.)
PPh3 (3.0 eq.)

DMF, 65 °C, 2 h

1 2 4S1

4

Pd(OAc)2 (5.0 mol%)
P(p-OMe-Ph)3 (0.3 eq)
HCO2H (3.0 eq.)
Ac2O (0.3 eq.)

Toluene, 85 °C, 48 h

(COCl)2 (4.0 eq.)
DMF (cat.)
DCM, 0 °C to r.t., 2 h

then AlCl3 (3.0 eq.)
0 °C, 15 min

NaN3 (1.2 eq)

DMF, 85 °C, 2 h

7

LaCl3•2LiCl (1.5 eq.)
MeMgBr (1.5 eq.)
THF, 0 °C, 0.5 h

then HCl (1.5 M)
35 °C, 3 h

Xylenes, 160 °C, 10 h

Ar = 3,5-(CF3)2-Ph
(R)-A

9
single diastereomer (S)-L

8

75 6

Enantioselective Total Synthesis of (–)-Daphenylline

- First isolated in China in 2009 from the fruits of Daphniphyllum longeracemosum.

- Over 300 Daphniphyllum alkaloids isolated at present, mostly from trees and shrubs of the Daphniphyllum genus,
which are native to east and southeast Asia.

- Daphniphyllum alkaloids show extensive biological activities, e.g. anticancer, antioxidant, anti-HIV, and promotion
of nerve growth factors.

- A hexacyclic member of the Daphniphyllum alkaloid family.

B.-L. Wu, J.-N. Yao, X.-X. Long, Z.-Q. Tan, X. Liang, L. Feng, K. Wei, Y.-R. Yang, J. Am. Chem. Soc. 2024, 146, 1262.
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EDCI (1.5 eq.)
HOBt (2.0 eq.)
DIPEA (3.0 eq.)

DCM, 0 °C to r.t.

OH

O

TBSO (1.5 eq.)

n-Bu3SnH (1.2 eq.)
Pd(PPh3)4 (8.0 mol%)
THF, r.t, 5 min

then I2 (1.2 eq.) in DCM
r.t., 2 min

Pd(PPh3)4 (8.0 mol%)
NEt3 (3.0 eq.)
HCO2Na (2.0 eq.)

DMF, 100 °C, 20 min
11

20% Pd(OH)2/C (10 mol%)
H2 (1 bar), CSA (5.0 mol%)
EtOAc/MeOH, r.t., 12 h

then TEMPO (0.3 eq.)
NaClO2 (2.0 eq.), NaOCl (1.3 eq.)
MeCN/phosphate buffer (pH = 6.8)
r.t., 8 h

(COCl)2 (4.0 eq.)
DMF (cat.)
DCM, 0 °C to r.t., 2 h

then AlCl3 (4.0 eq.)
reflux, 30 min

PPh3CH3Br (10 eq.)
KOt-Bu (8.0 eq.)

Toluene, 120 °C, 6 h
13

HCO2Cs (2.0 eq.)

420 nm LEDs
DMSO, r.t., 48 h

HS

CO2Me

(15 mol%)

(COCl)2 (4.0 eq.)
DMF (cat.)
DCM, 0 °C to r.t., 2 h

then AlCl3 (5.0 eq.)
reflux, 1 h

10% Pd/C (10 mol%)
H2 (14 bar), 4 Å MS
DME, 140 °C, 16 h

then RhH(CO)(PPh3)3 (15 mol%)
PhSiH3 (5.0 eq.)
r.t., 8 h

9 10 TBSO 11

12 13

S2 14
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1615
(−)-Daphenylline


