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PROFILE OF PROFESSOR H. C.  BROWN 

This special  issue of Heterocycles i s  dedicated t o  one o f  the most p r o l i f i c  and i n f l u e n t i a l  

organic chemists of a l l  time, Professor Herbert Charles Brown o f  Purdue Univers i ty ,  on the occasion 

of h i s  sevent ieth b i r thday.  By winning the Nobel Pr ize f o r  Chemistry i n  1979, H. C. Brown became 

one of  less than t h i r t y  Nobel Pr ize winners i n  the f i e l d  o f  organic chemistry and only the second 

Amr ican  organic chemist ( the  f i r s t  being R. B. Woodvard) t o  receive t h i s  most coveted award. 

Som o f  the most s i g n i f i c a n t  cont r ibut ions by H. C. Brarn may perhaps be found outside the 

area o f  heterocyc l ic  chemistry, and the ma jo r i t y  o f  h i s  over 800 publ icat ions do n o t  pe r ta in  t o  

he te rocyc l i c  chemistry. Nonetheless, a quick glance through h i s  near l y  100-page-long l i s t  of 

pub l icat ions reveals tha t  w e l l  over 100 papers & deal w i t h  various aspects o f  heterocyc l ic  

chemistry. Ibreover,  these cont r ibut ions have had fa r  reaching in f luence on many subsequent i n -  

vest igat ions by others i n  t h i s  and o the r  r e l a t e d  areas. The dedicat ion o f  t h i s  spec ia l  issue of  

Heterocycles i s  therefore a f i t t i n g  t r i b u t e  t o  Professor Brown. 

Although a de ta i l ed  presentat ion of Brown's heterocyc l ic  chemistry i s  n o t  intended here, i t  

might be o f  i n t e r e s t  b r i e f l y  t o  touch on the h igh l i gh ts .  

As i s  w e l l  recognized, one of B m n ' s  major cont r ibut ions o f  fundamental s ign i f icance deals 

w i t h  s t e r i c  e f fec ts  i n  organic chemistry. I n  a ser ies  o f  h i s  e a r l y  pub l icat ions,  Brown made e le -  

gant use o f  qu inuc l id ine ( l )  and py r id ine  der ivat ives,  e.g., 2 .6-d i - i -buty lpyr id ine (2). t o  de- 

velop the so-cal led F-. 8- ,  I - s t r a i n  theory. 

Most important ly,  h i s  con t r i bu t i on  i n  t h i s  area was instrumental  i n  he lp ing organic chemists recog- 

n i ze  the s ign i f icance of  s t e r i c  e f f e c t s  i n  organic chemistry a t  the time the e l e c t r o n i c  theory of 

I ngo ld  and Hughes was used t o  r a t i o n a l i z e  most, if n o t  a l l .  o rganic  chemical phenomena. A v i v i d  

d i scuss im of t h i s  subject i s  presented by Brown h imsel f  i n  Chapters V - V I I I  of h i s  semiautobio- 

graphical  book e n t i t l e d  "Boranes i n  Organic Chemistry.'' It i s  i n t e r e s t i n g  t o  note that ,  whi le  

pursuing physical  organic problems, Brown a l so  managed t o  develop new and s i g n i f i c a n t  syn the t i c  

procedures. For example, a t  the t im meta l l a t i on  of 3-picol ine (?) was considered impossible, he 

successful ly achieved i t  and prepared a ser ies of 3-a lky lpyr id ines (4 ) .  



5 4 ( R  = Et, i -Pr .  i -Bu) 

Another major cont r ibut ion by H. C. Brown t o  the f i e l d  of heterocyc l ic  chemistry i s  h i s  more 

recent study o f  c y c l i c  hydroboration as wel l  as o f  the s t ructure,  reactions, and synthet ic  app l i -  

cations o f  heterocyc l ic  ~ r~anoboranes .  Although a large nunber of boron-containing heterocycles 

had tieen synthesized before Brown s ta r ted  h i s  invest igat ion of borahetemcycles, he i s  a pioneer 

of the f i e l d  i n  the t r u e s t  sense.' His study i n  t h i s  area has been reviewed b i i e f l y  i n  an e a r l i e r  

issue o f  Heterocycles and more comprehensively i n  Tetrahedron i n  1978. 

Brown has n o t  only prepared a nMlber o'f boraheterocycles fo r  the f i r s t  time, b u t  a lso &- 

~ l o p e d  p rac t i ca l  sa t i s fac to ry  pkcedures f o r  preparing borahetemcycles which are syn the t i ca l l y  

useful, such as 5 - 1Q. 

X = H, C1, carbon group, alkoiy,  e tc .  

As i n  a l l  o ther  studies, Brown's approach t o  h i s  i nves t iga t ion  o f  boraheterocycles has been un- 

usual ly systematic and log ica l .  b f  course, any s c i e n t i f i c  study should be ca r r ied  out i n  a log ica l  

manner, but, i n  r e a l i t y ,  the l i t e r a t u r e  i s  spr ink led w i t h  erroneous o r  premature conclusions based 

on untenable assumptions and i n t u i t i v e  feelings. Brown has been a l m s t  re l i g ious  i n  r e s i s t i n g  

unsound conclusions. 

A 'case in  p o i n t  i s  h i s  study of the c y c l i c  hydroboration o f  the simplest diene, 1.3-buta- 

diene. P r i o r  t o  h i s  systematic invest igat ion,  several workers had bubiished a nunber o f  papers on 

the subject, and t h i s  p a r t i c u l a r  area of boron chemistry appeared t o  have been adequately i n v e s t i -  

gated. Noting a few incons is tent  resu l t s  reported by others. however, he enbarked on h i s  own sys- 

tematic invest igat ion,  which has revealed several e r ro rs  and overs impl i f icat ions as we l l  as numer- 

ous ne; f i ce ts  of t h i s  fascinat ing react ion. For example, i t  had been noted t h a t  the hydmborat ion 

o f  butadien; w i t h  borane i n  the 1 : l  r a t i o  produces a chemically i n e r t  mater ial  t o  which the 



bisbomlane (11) s t ruc tu re  was assigned. To Bruwn, hwever, the assigned structure, i.e.. !!, and 

the f a c t  t h a t  the 1 : l  compound does n o t  react  w i t h  e i t h e r  o le f ins  o r  water a t  mom temperature. 

were mutual ly incompatible. To him, "chemistry j u s t  has t o  make sense." He therefore proposed 

the other  possible br idged dimer s t ructure (12) as the one t h a t  can n i c e l y  account fo r  the ob- 

served resu l t s  and has since f i n l y  establ ished t h a t  the Bmwn st ructure !? i s  indeed the Correct 

one. 

I! !? 
Fur thenore,  he noted tha t  the i n i t i a l l y  f o m d  1 :1 pmduct  i s  q u i t e  react ive and polymeric i n  

nature. He has subsequently unraveled the m c h a n i s t i c  path for t h i s  h igh ly  i n t r i g u i n g  react ion, 

as shmm i n  Schem I. 

Schem I 
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The polymer cyc l i zes  t o  f o m  12 on heating. Nowhere i n  the e n t i r e  scheme cbes one f i nd  11, as 

c l a i m d  i n  the l i t e r a t u r e ,  even though i t  m y  have been formed as a t r a n s i t o r y  p r e c u n o r  t o  14. 

The s t ructures of the wel l -def ined pmducts i n  Schem 1 have since been confirmed by o ther  workers. 

Essent ia l ly  a l l  puzzles have disappeared, and the e n t i r e  chemistry now makes sense. With h i s  

"patented" tenacity,  Bmwn, i n  fac t ,  pursued t h i s  pmblem f o r  almost a decade, a l b e i t  i n t e m i t t e n t -  

l y .  

The chemistry described above may n o t  be an example o f  som of h i s  more important con t r i -  

butions i n  t h i s  area; however, i t '  i s  a superb example, i l l u s t r a t i n g  Brown's l o g i c a l  and s c i e n t i f i -  

c a l l y  uncompromising mind, h i s  tenacity,  and h i s  s k i l l  t o  solve chemical " j igsaw puzzles." As he 

h imsel f  admits, i t  i s  w i t h  t h i s  s o r t  o f  approach t h a t  he "acc identa l ly "  discovered s o w  of  h i s  

most s i g n i f i c a n t  cont r ibut ions,  such as hydroboration. 

The hydroboration of 1.5.9-cyclododecatriene was reported t o  give 15 as the k i n e t i c  product 

and 16 as the thennodynamic product. I n  l i g h t  of the r e l a t i v e  s t a b i l i t y  o f  isomeric perhydm- 

phenalenes, the above assignments again d id  no t  make sense. Indeed. Brown has shown conc lus ive ly  

that  the o r i g i n a l  ass ignmnts  should be reversed. 

15 !6 !? 

It should be emphasized here, however, that,  although making accurate s t r u c t u r a l  assignmnts 

i s  an important e l e m n t ,  r a r e l y  i s  i t  the u l t imate goal of h i s  research. Throughout h i s  career 

Brown has been deeply comni t t e d  t o  making h i s  chemistry useful and p r a c t i c a l  t o  o ther  chemists and 

benef ic ia l  t o  mankind. For example, h i s  s c i e n t i f i c  c u r i o s i t y  prompted him t o  prepare 11 as a 

h igh ly  se lect ive reducing agent. Fmm t h a t  p o i n t  on, however, h i s  pragmatic approach took over and 

l e d  t o  h i s  discovery and development o f  a ser ies  o f  very promising t r ia lky lbomhydr ides.  such as 

Super Hydride. S im i la r l y ,  i n  a h i g h l y  imaginat ive manner. 15 and 16 were subjected t o  the act ion 

o f  carbon monoxide, which l e d  t o  the development o f  the "st i tching-with-boron and r i ve t i ng -w i th -  

carbon" procedure. 

Fmm a pragmatic viewpoint, 9-borabicyclo[3.3.l]nonane (9-BEN) (&) i s  pmbably the most im- 

por tant  and extens ive ly  s tud ied boraheterocycle t h a t  Bmwn has developed t o  date. Here again, i t s  

synthesis by an obscure m t h o d  was known, bu t  i t  was Bmwn who came up w i t h  i t s  most convenient, 

l og i ca l ,  and even obvious synthesis. 
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Far more important, however, i s  a ser ies  of h i s  subsequent studies of the react ions of 9-BBN. 

p r i m a r i l y  d i rec ted  toward the developrent o f  s y n t h e t i c a l l y  useful  pmcedures. 

It i s  t r u e  t h a t  near l y  a l l  of h i s  borahetemcycles are simple molecules. I nd i v idua l l y ,  t h e i r  

synthesis. s t r u c t u r a l  e luc ida t ion ,  react ions, o r  syn the t i c  app l icat ions may n o t  represent an epoch- 

making acmmplishrent. b u t  i t  i s  the e n t i r e  c o l l e c t i o n  o f  c a r e f u l l y  chosen and planned, meticu- 

l o u s l y  executed, and j u d i c i o u s l y  appl ied pieces o f  wo* t h a t  gives an undeniably d i s t i ngu ish ing  

feature t o  h i s  cont r ibut ions i n  t h i s  and o the r  areas. The trademark o f  Bmwn's chemistry i s  sim- 

p l i c i t y  and s ign i f icance.  His research might w e l l  be compared t o  successful exp lorat ion and a sub- 

sequent c u l t i v a t i o n  of a new and f e r t i l e  cont inent  hospitable t o  m i l l i o n s  o f  people. I t  contrasts 

i t s e l f  t o  research comparable t o  conquering h igh and r e m t e  mountains - i n t e r e s t i n g  and perhaps i n -  

sp i r ing,  bu t  o f  questionable s ign i f icance t o  the ma jo r i t y  o f  people. 

Today, H. C. Bmwn no longer belongs to j u s t  Purdue Univers i ty  o r  t o  i t s  Chemistry Departmnt. 

As a Nobel Laureate he n w  belongs t o  the e n t i r e  world. A la rge nunber of lecture engagements, no 

doubt, severely i n t e r f e r e s  w i t h  h i s  research a c t i v i t y .  Rather su rp r i s ing l y ,  however, n e i t h e r  t h i s  

no r  h i s  recent  " r e t i r e r e n t "  has successfu l ly  s l w e d  t h i s  t r u l y  rare  i n d i v i d u a l .  I n  1980, the year 

i n  which he de l ivered over 50 lec tures as a Nobel Laureate, he s t i l l  managed t o  publ ish s o m  30 

papers. He h a l f  j o k i n g l y  a t t r i b u t e s  t h i s  t o  pressure fmm h i s  wife.  Sarah. According t o  her, "I 

d i d  n o t  give up chemistry myself  t o  have you (HC8) becom a Nobel playboy." Perhaps, even a man of 

ex t raord inary  s e l f - d i s c i p l i n e  can b e n e f i t  from occasional w i f e l y  reminders. 

As f a r  as I can t e l l ,  both Pmfessor  and Mrs. Brown are i n  exce l l en t  health.  I sincere ly  

wish them both many more years o f  happy and f r u i t f u l  l i f e .  


