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(+)-Perseanol
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• Isolated in 1997 from Persea Indica

• A highly oxidized isoryanodane diterpene

• Antifeedant and insecticidal activity

• First total synthesis by the Reisman Group in 2019
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Fraga, B. M.;  González-Coloma, A.;  Gutiérrez, C.; Terrero, D. Journal of Natural Products 1997, 60 (9), 880-883.
Han, A.;  Tao, Y.; Reisman, S. E. Nature 2019, 573 (7775), 563-567.
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Ryanodanes and Isoryanodanes
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Han, A.;  Tao, Y.; Reisman, S. E. Nature 2019, 573 (7775), 563-567.

Xu, C.;  Han, A.;  Virgil, S. C.; Reisman, S. E.ACS Cent Sci 2017, 3 (4), 278-282.

Chuang, K. V.;  Xu, C.; Reisman, S. E. Science 2016, 353 (6302), 912-5.
Koshimizu, M.;  Nagatomo, M.; Inoue, M. Tetrahedron 2018, 74 (26), 3384-3390.



Strategy for Ryanodol Synthesis
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Retrosynthetic Strategy
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C-Ring Fragment
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1. Br2, NaHCO3
Et2O, -10oC

then NaOMe, MeOH
55oC

(78%, 1.3:1 d.r.)

6-steps, 2.21g

2. KHMDS, THF

then O2 (1 atm)
P(OMe)3, THF

-78oC
(67%, 9:1 d.r.)

NaHCO3
CH2Cl2, 0oC

(92%)

3. m-CPBA

4. Et2Al(TMP)
PhMe, 0oC

(68%)

CSA, 1,2-DCE
23oC

5. PhCH(OMe)2then DIBAL

0oC
(87%)

6. Cu(MeObpy)OTf
(5 mol%)

ABNO (1 mol%)
NMI (10 mol%)

MeCN, air, 23oC
(98%)

Han, A.;  Tao, Y.; Reisman, S. E. Nature 2019, 573 (7775), 563-567.



A-Ring Fragment
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LDA, Et2Zn
HMPA, THF

-78oC to 23oC
(70%)

I

Me

Me1.

MeCN
0oC to 23oC

(73%)

2. I2, CAN 3. 1.0 M NaOH (aq.)

1,4-Dioxane:MeOH (1:1)
23oC

4. (COBr)2
DMF, CH2Cl2
0oC to 23oC

(68%, 5:1 r.r.)

5. (R)-(+)-2-Me-CBS-
catalyst (0.4 eq.)

BH3•NEt2Ph (0.7 eq.)
CH2Cl2, 23oC

N OPMB

Me

6.

6-steps, 2.94g

CSA (0.2 eq.)
CH2Cl2, 23oC

(81%)

(44%, 91% e.e.) (56%, 68% e.e.)

(43%, 93% e.e.)
recycled

Han, A.;  Tao, Y.; Reisman, S. E. Nature 2019, 573 (7775), 563-567.



Assembly of Tetracyclic Core
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8. Pd(PPh3)4 (50 mol%)

N-formylsaccharin
KF, Et3N

1,4-Dioxane, 100oC
(57%)

Han, A.;  Tao, Y.; Reisman, S. E. Nature 2019, 573 (7775), 563-567.



Carbopalladation-Carbonylation Cascade
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Entry [Pd] mol% CO source Additive A  
(% yield)

B  
(% yield)

C  
(% yield)

1 Pd(P(o-Tol)3)2 50 CO (1 atm) — 92 1 5
2* Pd(P(o-Tol)3)2 50 CO (1 atm) — 67 11 15
3** Pd(P(o-Tol)3)2 120 CO (1 atm) 0 52 0
4 Pd(PPh3)4 50 Mo(CO)6 DBU 85 0 8
5 Pd(PPh3)4 50 tBuNC — 90 0 0
6 Pd(PPh3)4 50 Phenyl formate — 14 7 4
7 Pd(PPh3)4 50 N-formylsaccharin — 22 31 10
8 Pd(PPh3)4 50 N-formylsaccharin KF 1 57 14

*CO source added after 20 mins

**CO source added after 90 mins

Han, A.;  Tao, Y.; Reisman, S. E. Nature 2019, 573 (7775), 563-567.

Ueda, T.;  Konishi, H.; Manabe, K. Org Lett 2013, 15 (20), 5370-3.



Elaboration of A-Ring Substitution
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(55%, 2 steps)
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CH2Cl2, 0oC
(90%)
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Completion of Synthesis
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16 steps, 4.9 mg

15. LiPhNap (4.5 eq.)
Benzene:THF (1:1), 10oC

(25%)

16. Pd(OH)2/C

H2 (1 atm)
MeOH, 23oC

(90%)

Han, A.;  Tao, Y.; Reisman, S. E. Nature 2019, 573 (7775), 563-567.

Wolleb, H.; Carreira, E. M. Angew Chem Int Ed Engl 2017, 56 (36), 10890-10893.


