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Sarain A

•  An	
  alkaloid,	
  firstly	
  isolated	
  in	
  1986	
  from	
  the	
  sponge	
  Reniera	
  saria.	
  
•  Pentacyclic	
  compound	
  with	
  2,8-­‐di-­‐azatriicyclo[5.4.0.0]undecane	
  core.	
  	
  
•  Seven	
  stereogenic	
  centers,	
  intramolecular	
  proximity	
  interac?on,	
  
	
  	
  	
  	
  	
  	
  sensi?ve	
  to	
  pH	
  and	
  micro-­‐environment.	
  
•  Overman	
  et	
  al	
  did	
  the	
  first	
  and	
  only	
  total	
  synthesis.	
  	
  
	
  	
  	
  	
  	
  	
  	
  [J.	
  Am.	
  Chem.	
  Soc.,	
  2007,	
  129	
  (39),	
  pp	
  11987–12002]	
  

	
  Introduc<on	
  

Retosynthesis	
  

Ireland-­‐Claisen	
  
Rearrangement	
  

Intramolecular	
  
	
  Cycloaddi?on	
  	
  

1	
  

Intramolecular	
  
	
  Condensa?on	
  

N NH
OH

2

HO OH

16
3

3'

1' 1

(Overman's 124)

N

3

ORH

O
H OR

N
OR

ORO

OR
OR

H

O

N
H

HO

O
OR

RO

O

RO

4 5 6



TBSO

N

O
BnO

Me

OMe

N

O
OBn

Me OMe

TBSO H
TBSO

O
OBn

J.	
  Am.	
  Chem.	
  Soc.,	
  1995,	
  117	
  (28),	
  pp	
  7562–7563	
  

Synthesis:	
  Precursor	
  of	
  	
  intramolecular	
  addi<on	
  	
  	
  	
  

(b)	
  Noyori	
  asymmetric	
  reduc?on	
  of	
  Ketone	
  	
  

(c)	
  Reduc?on	
  of	
  propargyl	
  alcohol	
  

(d)	
  Acyla?on	
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(a)	
  Synthesis	
  pf	
  ketone	
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Synthesis:	
  Precursor	
  of	
  	
  intramolecular	
  addi<on	
  	
  	
  	
  

(e)	
  Ireland-­‐Claisen	
  rearrangement	
  

(f)	
  Reduc?on	
  of	
  carboxylic	
  acid	
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(g)	
  Protec?on	
  of	
  OH	
  with	
  TBDPSCl	
  

(h)	
  Mitsunobu	
  Reac?on	
  to	
  install	
  hydroxylamine	
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(i)	
  Cleavage	
  of	
  PMP	
  with	
  CAN	
  (Deprotec?on	
  of	
  PMP	
  to	
  alcohol	
  )	
  

(j)	
  Swern	
  Oxida?on	
  to	
  give	
  aldehyde	
  	
  

Synthesis:	
  intramolecular	
  addi<on	
  	
  	
  	
  

(k)	
  Eschenmoser	
  Methenyla?on	
  (Insert	
  C=C	
  to	
  give	
  enal)	
  

S O

Cl O

Cl O

Cl O

O OS

Cl

ClS
CO2CO

Cl
H O

OS

Cl

R

Base OS
H

H

R
R

H H H

H
O

S

R

H

R H

O Base

R H

O

NMe Me

HHR H

O R H

O

N
Me

Me

MeI R H

O

N
Me

Me
Me

reflux
H R H

O

(l)	
  Deprotec?on	
  of	
  hydroxylamine	
  and	
  condensa?on	
  with	
  aldehyde	
  to	
  produce	
  cyclic	
  nitrone	
  	
  

Nitrone-­‐olefin	
  3+2	
  cycloaddi?on	
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  on	
  O	
  can	
  be	
  deprotected	
  similarly.	
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(a)	
  Hydrobora?on	
  and	
  Oxida?on	
  	
   B

R'

R
H B

R'

R
H

H
H

H

R'
R

B

HOOH
OH

HOO
-OH

BR

B
O

R

OH

B
O
R

H2O BHO

ROH

O H
H OH

O H O H
OH

H
O H

O

OH
H O H

O

O
O

O

O

(c)	
  Aldol	
  reac?on—Deprotec?on-­‐Piv	
  protec?on	
  	
  	
  

(b)	
  Swern	
  Oxida?on	
  to	
  produce	
  aldehyde	
  again	
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(d)	
  Deprotec?on	
  of	
  aldehyde	
  and	
  protec?on	
  of	
  alcohol	
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(e)	
  Julia-­‐Kocienski	
  Olefina?on	
  

(f)	
  Zinc	
  reduc?on	
  to	
  cleavage	
  N-­‐O	
  bond	
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(g)	
  Acyla?on	
  of	
  secondary	
  amine	
  to	
  insert	
  another	
  alkene	
  	
  	
  

(h)	
  Protec?on	
  of	
  OH	
  with	
  MS	
  group	
  

(i)	
  Ring	
  closing	
  metathesis	
  to	
  build	
  13	
  membered	
  ring	
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(a)	
  Removal	
  of	
  TBDPS,	
  and	
  elimina?on	
  of	
  mesyloxy	
  group	
  to	
  form	
  C=C	
  bond,	
  and	
  also	
  cleave	
  the	
  pivaloyl	
  ester	
  

(b)	
  Selec?ve	
  protec?on	
  of	
  alcohol:	
  firstly	
  added:	
  1.	
  0	
  eq	
  of	
  MsCl;	
  secondly	
  added	
  2.0	
  eq	
  of	
  TESOTf	
  

(c)	
  introduce	
  azide	
  group:	
  Subs?tu?on	
  of	
  OMs	
  with	
  azide	
  (SN2),	
  and	
  removal	
  of	
  TES	
  group.	
  
(d)	
  Re-­‐protect	
  of	
  OH	
  with	
  Piv.	
  	
  

(e)	
  Pd-­‐catalyzed	
  hydrogenolysis	
  and	
  reduc?on	
  of	
  azide	
  

N N3

OPiv
O

OBn28

H2, Pearlman cat
AcOH-MeOH, RT

N NH2

OPiv
O

OH

TsCl

N NHTs
OPiv

O

OH

TIPSOTf

N NHTs
OPiv

O

OTIPS30

N

N
I

OO

I
I2, Cs2CO3, 
DCM, RT

62% N NTs
OPiv

O

OTIPSI
32

(e) (f) (g)
(h)

29

(f)	
  Iodine	
  addi?on	
  and	
  cycliza?on	
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(a)	
  TIPS	
  Deprotec?on	
  and	
  oxirane	
  forma?on	
  

Conversion	
  into	
  Overman’s	
  intermediate	
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(b)	
  Reduc?ve	
  desulfonyla?on	
  to	
  remove	
  tosyl	
  group	
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(c)	
  Opening	
  of	
  epoxide	
  with	
  acid	
  	
  

(d)	
  Amida?on	
  (protec?on	
  of	
  NH)	
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(e)	
  Protec?on	
  of	
  Hydroxyl	
  with	
  PMB	
  

(f)	
  Reduc?ve	
  cleavage	
  of	
  acyl	
  groups	
  	
  

(g)	
  	
  Reduc?on	
  of	
  amide	
  with	
  LAH	
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