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64% (over 5 steps)74%

i)   homolog ation
   then H2O2/NaOH

70%,  >95:5 d. r. 

ii ) 2M HCl
      THF/MeOH

83%
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J. Wu, P. Lorenzo, S.  Zhong ,  M . A li,  E .  L.  M yers,  C.  Butts, V.K .  Agg arwal , Nature ,  2017,  547,  436–440.
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J. Am . Chem.  Soc,  2015,  4275.

D.  L. Boger, J. Am. Chem. Soc. , 1998, 120, 9149-9158
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M . Burns et . al.  Nature ,  2014,  513,  183.

Matt Burns
Sebast ien Balieu

M . Burns et . al.  Nature ,  2014,  513,  183.
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Preparation of th e p latform:
• Autom ated cleaning of the glass-array with H 2O:THF, fol lowed by a 

rinse wi th THF and a rinse with h exane (then dryi ng under va cuum  
at  100 °C for 1h)

• Purge the pla tform  wi th N2 for 2h

Automated  titration

Experimental title = 1.60 M (as sold 
by S igm a)

Using anhydrous T BM E as system  
solvent

V. Fas ano     R. Mykura

JACS 2015 , 
137,  4398

V. Fasan o    R. Mykur a

V.  F asano et.  al. Nat . Syn.,  2022,  902.
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>99.9:0.1 er
>99.9:0.1 dr

M orken,  J. P.;  J. Am . Chem.  Soc .  2013,  135,   11222.
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� HeLa cell  cytotoxi ci ty  (For E 
IC50 = 0.38 µgm l-1).

� 14-9 conti guous hydroxyl 
stereocenters .

� Relative polyol stereochemi st ry 
(Ki shi ).

� C-5 Me unassigned 
stereochem istry.

A

F

Fusetani,  N.  et  al,  Org.  Let t.  2005,  7,  2233.

Dylan Rigby, Dr. Sheenagh 
Aiken, Dr. Daniele F iorito

� Late-stage head-gro up  installat ion.
� Th ree frag ments.
� Fra gments u ni ficatio n by regioselect ive, stereospecific homol ogation .

Dylan Rigby, Dr. Sheenagh 
Aiken, Dr. Daniele F iorito

Dylan Rigby, Dr. Sheenagh 
Aiken, Dr. Daniele F iorito



9/18/2024

10

� 27% o ver 7 steps.
� 5 hydro xyl stereocen ters set.
� Fra gment 2 by sam e strategy.

Dylan Rigby, Dr. Sheenagh 
Aiken, Dr. Daniele F iorito

Dylan Rigby, Dr. Sheenagh 
Aiken, Dr. Daniele F iorito
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M alcolm George

256 possibl e isom ers
4,096 isom ers if  incorrect stereoch emist ry
28,672 isom ers if  incorrect posi tion of  t ri ol

M alcolm George

L.  Grothues,  PhD The sis,  2018,  
Tetrahedron Lett .,  2014,  1164; 2013,  
5826;  2011,  5124.

8 possibl e isom ers 

M alcolm George

256 possibl e isom ers
4,096 isom ers if  incorrect stereoch emist ry
28,672 isom ers if  incorrect posi tion of  t ri ol

L.  Grothues,  PhD The sis,  2018,  
Tetrahedron Lett .,  2014,  1164; 2013,  
5826;  2011,  5124.
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• Relat ive stereochem istry of  C3 -C5 is anti �  determ ined by NM R 

comparison to the two potential  diastereomers of  F ragment  1

• 4 potential  isom ers remain ing 

Malcolm George

• M ajor com ponent of the mi xture m atched the 

natural  product

• Out  of  28,672 isom ers,  iden tif ied correct isomer

• 16 steps LLS , 5.6% overall yi eld f rom citronell ol

Malcolm George

Summary & take home message

Molecular assembly line

Fandrick et  al,  Org.  Let t,  2014,  4360.

Nature ,  2008,  456,  778-782



9/18/2024

14

Acknowledgements

Artwork © 2014 Amber Webster (v ideo), www.am berlwebster.com

Prof. Craig Butts (NMR)


