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Overview 

2	  

 
1) Enamide 6π – Photocyclization 
 
 
2) ortho – Quinodimethanes 
 
 
3) Pyridinium salts 4π – Photocyclization 
 
 
4) Phthalimide/Maleimide Photochemistry 
 
 
5) Indole - Photochemistry 
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Enamide 6π – Photocyclization 

3	  T. Naito, Chem. Pharm. Bull., 2008, 56, 1367-1383 
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(±) – Yohimbine 

O. Miyata, Y. Hirata, T. Naito, I. Ninomya, J. Chem. Soc., Chem. Comm., 1983, 1231-1232 
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(±) – Methyl lysergate 

I. Ninomya, C. Hashimoto, T. Kiguchi, T. Naito, J. Chem. Soc., Perkin Trans. 1, 1985, 941-948 
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ortho – Quinodimethanes 
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ortho – Quinodimethanes 
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J. L. Segura, N. Martín, Chem. Rev., 1999, 99, 3199-3246 
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(±) – Alpinigenine 

S. Prabhakar, A. M. Lobo, M. R. Tavares, J. Chem. Soc., Perk. Trans. 1, 1981, 1273-1277 
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Pyridinium salts 4π – Photocyclization 

9	  

N
Me

hυ N
Me

H H

OH

Cl

KOH

cis

cis

Observation of  
Kaplan, Wilzbach & 

Pavlik in the late 1960s 

L. Kaplan, J. W. Pavlik, K. E. Wilzbach, JACS, 1972, 94, 3283-3284 
J. Zou, P. S. Mariano, Photochem. Photobiol. Sci., 2008, 7, 393-404 
T. Damiano, D. Morton, A. Nelson, Org. Biomol. Chem., 2007, 5, 2735-2752 
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L. Kaplan, J. W. Pavlik, K. E. Wilzbach, JACS, 1972, 94, 3283-3284 
J. Zou, P. S. Mariano, Photochem. Photobiol. Sci., 2008, 7, 393-404 
T. Damiano, D. Morton, A. Nelson, Org. Biomol. Chem., 2007, 5, 2735-2752 

Pyridinium salts 4π – Photocyclization 
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(-) – Allosamizoline & (+) – Mannostatin 

11	  R. Ling, P. S. Mariano, JOC, 1998, 63, 6072 
H. Lu, P. S. Mariano, Y. Lam, Tet. Lett., 2001, 42, 4755 - 4757 
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(-) – Cephalotaxine 

12	  Z. Zhao, P. S. Mariano, Tetrahedron, 2006, 62, 7266-7273 
N. Isono, M. Mori, JOC, 1995, 60, 115-119 

N
ClO4 hυ (254 nm)

aq. KOH

NH

OH

1) HOAc

2) Boc2O

50%

BocN
OHAcO

1) Ac2O

2) TFA
76%

26 27 28

EEACE

90% ee

HN
OAcAcO

HN
OHAcO

MeO

MeO

Cl

O

80%

29 30

N
OHAcO

O

MeO

MeO

31

O

O
N

OMe

H
HO

(-) - cephalotaxine (32)



Gaich-‐Group	  Seminar	  
Ruben	  Eckermann	  

13	  

Phthalimide/Maleimide Photochemistry 
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P. H. Mazzochi, P. Wilson, F. Khachik, L. Klingler, S. Minamikawa, JOC, 1983, 48, 2981-2989 
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Phthalimide/Maleimide Photochemistry 
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(±) – Neostenine 

M. D. Lainchbury, M. I. Medley, P. M. Taylor, P. Hirst, W. Dohle, K. I. Booker-Milburn, JOC, 2008, 73, 6497-6505 
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Indole Photochemistry 

2+2 – Cycloaddition: 
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Indole Photochemistry 

intramolecular: 
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Vindorosine 

J. D. Winkler, R. D. Scott, P. G. Williard, JACS, 1990, 112, 8971-8975 
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Photo-Fries reaction 
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A. Weedon, Advances in Photochemistry – The Photochemistry of IIndoles, (Edited by D. C. Neckers, D. H. Volman, G. Bünau), 
Vol. 22, 229-279, John Wiley & Sons, 1997, New York   
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Photo-Fries reaction 

intramolecular: 
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Y. Ban, K. Yoshida, J. Goto, T. Oishi, E. Takeda, Tetrahedron, 1983, 39, 3657 – 3668 
M. A. Mirande in CRC Handbook of Organic Photochemistry and Photobiology, (Edited by W. M. Horspool, P.-S. Song), CRC Press, 
Boca Raton, FL, 1994, 570 - 578  
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(±) – Condifoline & (±) – Tubifoline 

Y. Ban, K. Yoshida, J. Goto, T. Oishi, JACS, 1981, 103, 6990-6992 
D. Schumann, H. Schmid, Helv. Chim. Acta, 1963, 6, 1996-2003 
B. A. Dadson, J. Harley-Mason, G. H. Foster, Chem. Comm., 1968, 1233 
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Witkop Cyclization 

first observed by 
Witkop and coworkers 

in 1966 

mechanism: 
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(±) – Dragmacidin E 
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Indole Synthesis 

demonstrated by 
Burgess and 

coworkers in 1968 

E. M. Burgess, R. Carithers, L. McCullagh, JACS, 1968, 90, 1923 
P. A. Wender, C. B. Cooper, Tetrahedron, 1986, 42, 2985-2991 
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Gelsemine 

Z. Sheikh, R. Steel, A. S. Tasker, A. P. Johnson, J. Chem. Soc., Chem. Commun., 1994, 763-766 
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Gelsemine 

Z. Sheikh, R. Steel, A. S. Tasker, A. P. Johnson, J. Chem. Soc., Chem. Commun., 1994, 763-766 
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Thank you for your attention! 
 
 
 
 
 
    Questions? 
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