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Methods	  

•  Web	  of	  Science	  
•  Search	  seBngs:	  
– 1980-‐1989	  
– Highest	  to	  lowest	  citaHon	  
–  JACS,	  JOC,	  Tet.	  LeN.	  



Organic	  chemistry	  as	  it	  was	  in	  1980	  

•  Heck,	  Suzuki,	  Negishi,	  and	  SHlle	  cross-‐coupling	  
reacHons	  were	  recently	  developed	  (will	  not	  be	  
covered	  in	  this	  review)	  

•  W.C.	  SHll’s	  procedure	  for	  rapid	  column	  
chromatography	  recently	  published	  in	  1978	  

•  Ernst	  publishes	  details	  on	  COSY	  NMR	  in	  J	  
Chem	  Phys	  in	  1976	  



Biggest	  players	  in	  1980s	  chemistry	  

•  Sharpless	  (asymmetric	  oxidaHons,	  pracHcal	  
methods)	  	  

•  Corey	  (total	  synthesis,	  CBS	  catalyst)	  
•  Noyori	  (asymmetric	  hydrogenaHon)	  
•  Brown	  (boron	  chemistry)	  
•  Evans	  (asymmetric/stereoselecHve	  enolate	  
chemistry)	  

•  Others:	  	  
–  PaqueNe,	  SHll,	  SHlle,	  Seebach	  



K.	  Barry	  Sharpless	  
Highest	  cited	  paper:	  
Title:	  THE	  1ST	  PRACTICAL	  METHOD	  FOR	  ASYMMETRIC	  EPOXIDATION	  	  
Author(s):	  KATSUKI	  T;	  SHARPLESS	  KB	  	  
Source:	  JOURNAL	  OF	  THE	  AMERICAN	  CHEMICAL	  SOCIETY	  	  Volume:	  
102	  	  	  Issue:	  18	  	  	  Pages:	  5974-‐5976	  	  	  DOI:	  10.1021/ja00538a077	  	  	  
Published:	  1980	  	  
Times	  Cited:	  1,863	  (from	  All	  Databases)	  	  



E.J.	  Corey	  
Highest	  cited	  paper:	  
Title:	  HIGHLY	  ENANTIOSELECTIVE	  BORANE	  REDUCTION	  OF	  KETONES	  
CATALYZED	  BY	  CHIRAL	  OXAZABOROLIDINES	  -‐	  MECHANISM	  AND	  
SYNTHETIC	  IMPLICATIONS	  	  
Author(s):	  COREY	  EJ;	  BAKSHI	  RK;	  SHIBATA	  S	  
Source:	  JOURNAL	  OF	  THE	  AMERICAN	  CHEMICAL	  SOCIETY	  	  Volume:	  
109	  	  	  Issue:	  18	  	  	  Pages:	  5551-‐5553	  	  	  DOI:	  10.1021/ja00252a056	  	  	  
Published:	  SEP	  2	  1987	  	  
Times	  Cited:	  962	  (from	  All	  Databases)	  	  



Ryōji	  Noyori	  
Highest	  cited	  paper:	  
Title:	  SYNTHESIS	  OF	  2,2'-‐BIS(DIPHENYLPHOSPHINO)-‐1,1'-‐BINAPHTHYL	  
(BINAP),	  AN	  ATROPISOMERIC	  CHIRAL	  BIS(TRIARYL)PHOSPHINE,	  AND	  
ITS	  USE	  IN	  THE	  RHODIUM(I)-‐CATALYZED	  ASYMMETRIC	  
HYDROGENATION	  OF	  ALPHA-‐(ACYLAMINO)ACRYLIC	  ACIDS	  	  
Author(s):	  MIYASHITA	  A;	  YASUDA	  A;	  TAKAYA	  H;	  et	  al.	  
Source:	  JOURNAL	  OF	  THE	  AMERICAN	  CHEMICAL	  SOCIETY	  	  Volume:	  
102	  	  	  Issue:	  27	  	  	  Pages:	  7932-‐7934	  	  	  DOI:	  10.1021/ja00547a020	  	  	  
Published:	  1980	  	  
Times	  Cited:	  603	  (from	  All	  Databases)	  	  



H.C.	  Brown	  
Highest	  cited	  paper:	  
Title:	  ASYMMETRIC	  CARBON	  CARBON	  BOND	  FORMATION	  VIA	  BETA-‐
ALLYLDIISOPINOCAMPHEYLBORANE	  -‐	  SIMPLE	  SYNTHESIS	  OF	  SECONDARY	  
HOMOALLYLIC	  ALCOHOLS	  WITH	  EXCELLENT	  ENANTIOMERIC	  PURITIES	  	  
Author(s):	  BROWN	  HC;	  JADHAV	  PK	  
Source:	  JOURNAL	  OF	  THE	  AMERICAN	  CHEMICAL	  SOCIETY	  	  Volume:	  105	  	  	  Issue:	  
7	  	  	  Pages:	  2092-‐2093	  	  	  DOI:	  10.1021/ja00345a085	  	  	  Published:	  1983	  	  
Times	  Cited:	  340	  (from	  All	  Databases)	  	  



Dave	  Evans	  
Highest	  cited	  paper:	  
Title:	  ENANTIOSELECTIVE	  ALDOL	  CONDENSATIONS	  .2.	  ERYTHRO-‐SELECTIVE	  
CHIRAL	  ALOL	  CONDENSATIONS	  VIA	  BORON	  ENOLATES	  	  
Author(s):	  EVANS	  DA;	  BARTROLI	  J;	  SHIH	  TL	  
Source:	  JOURNAL	  OF	  THE	  AMERICAN	  CHEMICAL	  SOCIETY	  	  Volume:	  103	  	  	  Issue:	  
8	  	  	  Pages:	  2127-‐2129	  	  	  DOI:	  10.1021/ja00398a058	  	  	  Published:	  1981	  	  
Times	  Cited:	  1,175	  (from	  All	  Databases)	  	  



1980’s	  Highest	  cited	  

2,228	  cita2ons	  

13,048	  cita2ons	  

1,641	  cita2ons	  



Miscellaneous	  chemistry	  of	  the	  1980s	  
•  Microwave	  chemistry	  starts	  to	  become	  in	  vogue	  
in	  part	  due	  to	  a	  Tet.	  LeN.	  enHtled	  “The	  Use	  of	  
Microwave	  Ovens	  in	  Organic	  Synthesis”	  by	  Gedye	  
and	  co-‐workers	  (1072	  citaHons)	  

•  Lipase	  resoluHon	  of	  alcohols,	  esters,	  and	  acids	  
•  Total	  synthesis	  of	  the	  first	  molecular	  Möbius	  strip	  
•  Ultrasound	  use	  starts	  to	  become	  prevalent	  for	  
acceleraHng	  organometallic	  formaHon	  

•  Woodward’s	  last	  total	  synthesis	  (Erythromycin)	  
published	  2	  years	  aqer	  his	  death	  in	  1979	  

•  Tramontano,	  Janda,	  and	  Lerner	  publish	  work	  on	  
catalyHc	  anHbodies	  

Tet.	  Le..	  1986,	  27,	  279-‐282	  	  





Natural	  Products	  of	  the	  1980s	  

Brevetoxin	  B	  (1981)	  

FK-‐506	  
(1987)	  

Okadaic	  acid	  (1981)	  

Bryosta2n	  1	  (1982)	  
Calicheamicin	  

(1987)	  



•  Takai	  olefinaHon	  
•  SelecHve	  for	  
aldehydes	  over	  
ketones	  	  

520	  cita2ons	  



•  Luche	  reducHon	  
•  Expands	  on	  previous	  

methodology	  that	  
allowed	  for	  selecHve	  
reducHon	  of	  aldehydes	  
over	  ketones	  	  

•  SelecHve	  1,2	  over	  1,4	  
reducHon	  

860	  cita2ons	  



J.	  Am.	  Chem.	  Soc.	  1980,	  102,	  1201-‐1202.	  

•  Chiral	  
organolithium	  
species	  

288	  cita2ons	  



167	  cita2ons	  



J.	  Am.	  Chem.	  Soc.	  1980,	  102,	  2693-‐2698.	  

•  PreparaHon,	  
halide	  
reducHon,	  
carbonyl	  
reducHve	  
alkylaHon,	  olefin	  
reducHon,	  
carbonyl	  
reducHon,	  	  
deoxygenaHon	  

1082	  cita2ons	  



•  DMP	  
•  Hypervalent	  
iodine	  oxidant	  

•  Mild	  oxidaHon	  
with	  high	  
reproducibility	  

2011	  cita2ons	  



340	  cita2ons	  

•  Brown	  
allylaHon	  

•  High	  yield	  and	  
high	  e.e.	  



•  Superhydride	  
•  Aldehydes,	  ketones,	  acid	  chlorides	  and	  

esters	  to	  alcohols	  
•  Lactones	  to	  diols	  
•  Acid	  anhydrides	  to	  alcohols	  
•  α,β-‐enones	  by	  1,4-‐addiHon	  to	  give	  lithium	  

enolates	  
•  Disulfides	  to	  thiols	  
•  TerHary	  amides	  to	  an	  alcohol	  
•  High	  yield	  and	  high	  e.e.	  

197	  cita2ons	  



•  Weinreb	  amide	  
•  Prevents	  over-‐addiHon	  of	  

organometallic	  agents	  to	  carbonyl	  
groups	  with	  ester	  oxidaHon	  state	  

•  High	  yields	  
•  Simple	  formaHon	  from	  acid	  chloride	  

or	  (later	  on)	  from	  aluminum	  reagent	  
and	  N,O-‐dimethylhydroxylamine	  
hydrochloride	  	  

1147	  cita2ons	  



•  Noyori’s	  highest	  cited	  paper	  of	  the	  decade	  
•  First	  descripHon	  of	  BINAP	  ligands	  in	  literature	  
•  Basis	  for	  much	  of	  Noyori’s	  future	  work	  in	  
asymmetric	  hydrogenaHons	  

603	  cita2ons	  	  



387	  cita2ons	  



460	  cita2ons	  



490	  cita2ons	  	  



480	  cita2ons	  	  



Inherent	  problem	  of	  enanHo	  and	  
diastereoselecHon	  in	  aldol	  condensaHons	  

-‐  Excellent	  erythro	  selecHvity	  when	  
different	  enanHomers	  of	  chiral	  
oxazolidone	  auxiliary	  used	  

-‐  One	  of	  many	  works	  by	  Evans	  with	  
chiral	  auxiliaries	  

1175	  cita2ons	  	  



•  1863	  citaHons	  to	  date	  (14th	  highest	  in	  JACS,	  
arguably	  the	  highest	  cited	  methodology/
synthesis	  paper	  of	  the	  decade	  in	  JACS)	  

•  Inspired	  several	  more	  papers	  that	  improved	  
procedure,	  rendered	  the	  reacHon	  catalyHc,	  
proved	  its	  usefulness	  to	  natural	  product	  
synthesis,	  and	  added	  a	  kineHc	  resoluHon	  
aspect	  



Sharpless	  Asymmetric	  EpoxidaHon	  



•  720	  citaHons	  to	  date	  
(4th	  highest	  cited	  
paper)	  

•  Allows	  for	  kineHc	  
resoluHon	  of	  racemic	  
secondary	  allylic	  
alcohols	  

•  Yields	  are	  typically	  
30-‐45%	  with	  >95%	  e.e.	  



•  1819	  citaHons	  to	  date	  (2nd	  highest	  cited	  paper)	  
•  Originally	  reported	  in	  a	  1986	  JOC	  arHcle,	  the	  
introducHon	  of	  molecular	  seives	  rendered	  the	  
epoxidaHon	  reacHon	  catalyHc	  and	  highly	  reproducible	  
with	  excellent	  e.e.	  

•  Sharpless	  describes	  five	  key	  advantages	  over	  previous	  
procedure:	  (1)	  cost	  savings	  from	  decreased	  amount	  of	  
catalyst	  components;	  (2)	  higher	  yields	  due	  to	  less	  
decomposiHon	  of	  sensiHve	  epoxy	  substrates;	  (3)	  
simplified	  isolaHon	  procedures;	  (4)	  higher	  substrate	  
concentraHons;	  (5)	  in	  situ	  deriviHzaHon	  



•  535	  citaHons	  to	  date	  (5th	  highest	  cited	  paper)	  
•  Requires	  no	  direcHng	  group	  
•  Very	  low	  osmium	  loading	  
•  Uses	  two	  readily	  available	  cinchona	  alkaloids	  
as	  ligands	  

•  Performed	  in	  the	  presence	  of	  air	  and	  water,	  
high	  concentraHon,	  very	  scalable	  



Sharpless	  Asymmetric	  dihydroxylaHon	  



1610	  cita2ons	  	  



475	  cita2ons	  



•  highest	  cited	  paper	  
in	  a	  chemistry	  
journal	  

•  Precursor	  to	  CBS	  
catalyst	  

962	  cita2ons	  	  



•  2nd	  highest	  cited	  
paper	  in	  a	  chemistry	  
journal	  

•  CBS	  catalyst	  
•  Methyl	  group	  
greatly	  increases	  
stability	  

694	  cita2ons	  	  





•  Synthesized	  by	  Corey	  along	  with	  
many	  other	  leukotrienes	  and	  
eicosanoids	  

•  DefiniHvely	  proved	  the	  
structure	  of	  the	  “slow	  reacHng	  
substance”	  of	  anaphylaxis	  

•  Chemical	  synthesis	  inspires:	  
1000+	  cited	  paper	  in	  NEJM,	  	  
700+	  cited	  paper	  in	  PNAS,	  two	  
500+	  and	  two	  400+	  cited	  papers	  
(along	  with	  Corey’s	  CBS	  papers,	  
there	  are	  his	  highest	  cited	  
paper’s	  of	  the	  decade)	  

J.	  Am.	  Chem.	  Soc.	  1980,	  102,	  1436-‐1439.	  



Synthesis	  



•  129	  citaHons	  
•  Featured	  in	  Classics	  in	  Total	  Synthesis	  



Synthesis	  



Synthesis	  



Synthesis	  



Summary	  

•  Corey	  and	  Sharpless	  arguably	  make	  their	  
biggest	  contribuHons	  to	  chemical	  literature	  
during	  the	  1980s	  

•  Asymmetric	  synthesis	  boomed	  
•  Many	  pracHcal	  methods	  developed	  
•  Too	  much	  chemistry	  to	  cover	  in	  one	  group	  
meeHng	  


