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Scope:	
•  Isolated	of	phorbol	in	1934	and	its	structure	determined	in	1969.	
•  In	2010,	was	iden5fied	from	the	dried	plant	root	of	Euphorbia	fischeriana	

Steud.		
•  This	plant	is	a	Chinese	medicine	for	treatment	of		edema,	ascites,	and	cancer.	
•  this	class	of	molecules	aQracted	aQen5on	because	of	their	biological	ac5vity	

and	architecturally	complex	structure.	
•  Only	Wender	has	reported	a	total	synthesis	for	this	class	of	molecules	
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Phorbol:	X	=	OH,	R¹	=	H	
Prostrain:		X	=	H,	R¹	=	Ac	
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Resiniferatoxine:	R²	=	H	



Approach	



Challenge:	
Making	C9-C10	(α-alkoxy	bridgehead	radical	reac6on),	C10	sterio	center	
Cyclopentanone	as	radical	acceptor	and	O,Se-acetal	as	radical	donor	

	





Mukiyama	aldol	reac6on	

An5	to	bulky	isopropyl	



In-situ	genera5on	of	formaldehyde		

G.	Deguest,	L.	Brishoff,	C.	Fruit,	F.	Marsais,	Org.	LeQ.	2007,	9,	1165.	





Birch	reduc6on	

Lay-Griffith	reagent	







Barton	decarboxyla6on	







Catalyst	isomerizes	disubs5tuted	olefin	to	trisubs5tuded	olefin.	



Less	hindered	OH	will	be	capped	by	TIPSCl	and	the	other	OH	will	be	cholorinated.	



S5lle	coupling	reac5on	

General	scheme:	

Cataly5c	cycle:	





Eschenmoser’s	reagent:	enolate	aQack	carbon	



Exo	olefin	 Endo	olefin	
More	stable	



Davis	oxida5on:	

This	idea	did	not	work,	because	it	puts	OH	group	on	back.	













Thank	you	for	your	aQen5on	


