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(+)-Kalihinol B Total Synthesis


•  Diterpenoid	isolated	from	sponge	of	genus	Acanthella		
•  EnanAoselecAve	synthesis	achieved	in	2015	by	Vanderwal	and	coworkers.	1	

1.)	Daub,	M.L.;	Prudhomme,	J.;	Le	Roch,	K.;	Vanderwal,	C.D.		J.	Am.	Chem.	Soc.	2015,	137,	4912.	



Epoxida$on

	

•  EpoxidaAon	of	geranyl	acetate	via	Sharpless	Asymmetric	dihydroxylaAon	2	

	

	

	

•  AlternaAvely,	the	epoxide	can	be	prepared	in	one-step	from	geraniol	via	Shi	EpoxidaAon:	3	

2.)	Surendra,	J.;	Corey,	E.J.	J.	Am.	Chem	Soc.	2008,	
103,	8865.		
3.)	Wang,	Z-X.;	Shi,	Y.	J.	Org.	Chem.	1998,	63,	
3099.	



Regioselec$ve Epoxide Chlorinolysis


•  RegioselecAve	chlorinolysis	of	the	epoxide	carried	out	with	lithium	tetrachlorocuprate	4	

	

	

	

	

	

	

	

	

4.)	Miyashita,	K.;	Yoneda,	K.;	Akiyama,	T.;	Koga,	Y.;	Tanaka,	M.;	Yoneyama,	T.;	Iwata,	C.	Chem.	Pharm.	Bull.	1993,		41,	465.		



Selec$ve Oxida$on of Allylic Alcohol

•  Following	oxidaAon	of	allylic	alcohol,	spontaneous	cyclizaAon	to	yield	tetrahydrofuran	ring	occurs	

•  However,	incorrect	stereochemical	configuraAon	at	the	indicated	carbon	

•  Use	of	Gellman	prolinol	catalyst	in	a	Michael	AddiAon	allowed	for	parAal	stereochemical	correcAon	5	

*

5.)	Chi,	Y.;	Gellman,	S.H.	Org.	Le=.	2005,	7,	4253.		



Decalinone Forma$on

•  Michael	addiAon	using	chiral	diamine	auxiliary	yields	α,β-unsaturated	cyclohexenone	6	
•  Robinson	annulaAon	achieved	with	aid	of	cyanocuprate	reagent,	vinyl	halide	7	

6.a)	Melchiorre,	P.;	Jorgenson,	K.A.		
J.	Org.	Chem.	2003,	68,	4151.	
	b)	Houjeiry,	T.L.;	Poe,	S.L.	McQuade,	D.T.		
Org.	Le=.	2012,	14,	4394.		
7.)	Piers,	E.	Pure	Appl.	Chem.	1988,	60,	107.			



Grignard Addi$on to Decalinones 


•  Both	trans	and	cis	decalinones	were	subjected	to	reacAon	with	Grignard	Reagent		
•  Desired	product	isolated	in	41	%	yield	



Epoxida$on & Triflate Forma$on


•  Stereospecific	epoxidaAon	of	trans-decalin	occurs	on	the	boiom	face	

•  Triflate	formaAon	at	terAary	alcohol	generates	a	good	leaving	group	for	subsequent	reacAon	



Shenvi’s Method of Isocyana$on 8


•  Isonitrile	displacement	of	triflate	mediated	with	Scandium	catalyst	results	in	stereochemical	inversion	
	

8.a.)	Pronin,	S.V.;	Reiher,	C.A.;	Shenvi,	R.A.;	Nature.	2013,	501,	195.	b.)	Pronin,	S.V.;	Reiher,	C.A.;	Shenvi,	R.A.	J.	Am.	Chem.	Soc.	
2012,	134,	19604.		



Ques$ons? 



