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Professor Tetsuo Nozoe was born i n  Sendai on May 16, 1902, as the s i x t h  

son o f  Mr J u i c h i  and Mrs Toyoko Nozoe. His fa ther  was a prominent lawyer i n  

Sendai and a lso  served as the  Chairman o f  a municipal Assembly and a member 

of the nat iona l  Assembly. Professor Nozoe graduated from the  former middle 

school i n  Sendai (Sendai Da i - Ich i  Chugaku) and the Nat ional  Second High School. 

During middle school he had a deep i n t e r e s t  i n  chemistry and enjoyed perfotm- 

i n g  chemical experiments i n  h i s  p r i v a t e  labora tory  i n  the  warehouse of the 

residence. I n  1923 he entered the Facul ty of Science, Tohoku Imper ia l  Univer- 

s i t y ,  and c a r r i e d  ou t  h i s  t hes i s  work fo r  graduat ion i n  organic chemistry 

under t h e s u p e r v i s i o n  o f  Professor Riko Majima, who was an a u t h o r i t y  i n  

organic chemistry. 

Immediately a f t e r  graduat ing from Tohoku Imper ia l  Un ive rs i t y  i n  1926, 

Professor Nozoe s ta r ted  h i s  professional  career as a s t a f f  member of the 

Central Research Laboratory o f  t he  Monopoly Bureau of the Taiwan Government- 

General and studied the  chemistry o f  t e r p e n ~ i d s ~ ' ~  under Dr. Kinzo Kafuku. 

His f i r s t  research sub jec t  was "a Study on the  Essent ia l  O i l  o f  Arisan-Hinoki 

( ~ h a m a e ~ ~ ~ a r i s  taiwanensis, M a s m n e  e t  ~ u z u k i ) " .  He was appointed an a s s i s t -  

an t  professor i n  1929 under concurrent Professor Kafuku when the  i n s t i t u t e  f o r  

organic chemistry was opened i n  the Facul ty of Science and Agr i cu l tu re ,  



Taihoku Imper ia l  Un i ve rs i t y ,  and was promoted t o  a f u l l  p ro fessor  i n  1937. 

Dur ing those days he mar r ied  Miss Kyoko Hor iuch i ,  a n iece  o f  Mrs Kafuku. 

His major research subjects i n  those days were concerned w i t h  t he  chemis- 

t r y  of organic na tu ra l  products such as saponin and sapogenin, and the  c o l o r  

r eac t i on  o f  saccharides and l i p i d s  o f  wool and animal-skins. I n  1936 

Professor Nozoe rece ived the  degree o f  Doctor o f  Science f rom Osaka Imper ia l  

Un i ve rs i t y .  The thes is ,  "Studies on Polyterpenoids and t h e i r  Glycosides", 7-21 

was re fe r red  by Professor Majima, who had moved t o  Osaka f rom Tohoku Imper ia l  

Un i ve rs i t y .  Professor Nozoe cont inued h i s  s tud ies  i n  these f i e l d s  u n t i l  

around 1940 and achieved great  success. We can f i n d  several  prominent a t t a i n -  

ments among these studies,  such as t he  s t r u c t u r a l  s tud ies  on o leana ic  a c i d  

(1, R-CH,) and hederagenin (1, R=CH*OH) 22-25 publ ished i n  1937, and a l so  t he  

s tud ies  on t he  components i n  t he  l i p i d  o f  wool ( l a n o l i n )  presented o r a l l y  i n  

1939. I n  t he  l a t t e r  s tud ies  he made the  impor tan t  d iscovery  t h a t  t he re  i s  a 

r e g u l a r i t y  i n  t he  occurrence of branched f a t t y  a c i d  (CL, - C21) w i t h  odd carbon 

atom ( 2 )  and even carbon atom ( 3 ) .  100 

M 3 > ~ ( ~ ~ ) m [ r m  w3>h~~)2ncrm 
CH3 CH3CH2 
Lano l i c  a c i d  ser ies  Agnol ic  a c i d  se r i es  

As l ong  as t he  s t r u c t u r e  i s  p lanar,  formula ( I ) ' ~  was c o r r e c t  and i s  s t i l l  - 
r e f e r r e d  t o  t he  l i t e r a t u r e .  Professor Haworth inc luded t h i s  formula i n  h i s  

rev iew a r t i c l e  on po ly te rpeno id  i n  1937 [Haworth, Ann. Rept., 34, 327 (1938)], 
" - 

bu t  t h e  au thor  d i d  n o t  c i t e  t he  names o f  t he  i n v e s t i g a t o r  and t h e  j ou rna l  due 



t o  a mistake, probably because Professor Nozoe made h i s  repor t  as a comnuni- 

ca t i on  i n  ~apanese . '~  By t h i s  misunderstanding Professors Ruzicka and Barton 

had thought t h a t  s t ruc tu re  (1) had been proposed by the reviewer. . - 
The s t ruc tures of branched f a t t y  acids (2  and 3)  were o r a l l y  presented by 

Professor Nozoe a t  the annual meeting of the Chemical Society of Japan 

[cf. T. Nozoe and T. Kinugasa, Nippon Kagaku Zassi, 60, 486 (1939) l .  De ta i l s  - - 
o f  the s t r u c t u r a l  studies were described i n  patents [T. Nozoe and Y. Kawakami, 

Jpn. Patent, No. 145, 450; No. 147, 111, 677; No. 150, 520; No. 153, 629, 653 

(1941)l. These r e s u l t s  were a l so  described p a r t l y  i n  a special monograph 100 

w r i t t e n  by Professor L i u  who was one of h i s  coworkers, but  most o f  them were 

not  published i n  any chemical journal .  Professor Nozoe was awarded the Majima 

Pr i ze  i n  1944 from the Chemical Society o f  Japan f o r  h i s  great con t r i bu t ion  t o  

" the Studies on Organic Natural Products". 

Among h i s  achievements, the most s i g n i f i c a n t  i s  the establishment of the 

troponoid chemistry which o r ig ina ted  i n  h i s  study on "H inok i t i o l " .  I n  1935 

Professor Nozoe s ta r ted  a study on the a c i d i c  components o f  Taiwan cypress 

and found an e n t i r e l y  new compound, having t t ie molecular formula o f  C,oH120, 

which reacts  e a s i l y  w i t h  i r o n  and o ther  metal ions t o  g i ve  the complexes. 

This compound was named " ~ i n o k i t i o l " ' ~  and l a t e r  proved t o  be o-enolone w i t h  

an unsaturated seven-membered r i n g .  For several reasons the s t ruc tu re  (4), 

which lacked one double bond, was o r a l l y  presented for  " H i n o k i t i o l "  i n  1940 

a t  the meeting o f  the Phanaceut ica l  Society of Japan and was published i n  

1944.~'  Later  Professor Nozoe, however, establ ished the s t ruc tu re  (5) fo r  

"H inok i t i o l " ;  t h i s  i s  i n  a resonance hybr id  between (5a) and (5b) because of - - "" 

i t s  s t a b i l i t y  and amphoteric nature. 424,504 

, During World War ll , which made i t  d i f f i c u l t  f o r  Taiwan t o  keep contact  

w i t h  mainland Japan, the study on " H i n o k i t i o l "  had t o  be discontinued owing t o  



( 4 )  - ( 5 4  - - (5b)  -- ( 6 )  

u rgent  demands o f  wart ime researches and t he  evacuat ion t o  escape from a i r  

r a i d s .  When t he  war ended i n  1945, t h e  u n i v e r s i t y  was t r a n s f e r r e d  t o  and 

c o n t r o l l e d  by t h e  Chinese Government, b u t  Professor Nozoe remained t he re  as a 

p ro fessor  o f  chemis t ry  a t  t he  f a c u l t y  o f  sc ience o f  t he  reorganized Nat iona l  

Taiwan U n i v e r s i t y  (Republ ic  o f  China) by t h e i r  reques t  and again s t a r t e d  h i s  

work on " H i n o k i t i o l " .  However, t he  war i n c i d e n t a l l y  gave Pro fessor  Nozoe one 

p iece  o f  good l u c k  f o r  h i s  research, t h a t  i s ,  t he  i r o n  s a l t  of " H i n o k i t i o l "  

( h i n o k i t i n )  was found i n  t he  f a c t o r y  waste o f  Takasago Perfumary K.K. which 

produced f a i r l y  l a r g e  amounts o f  h i n o k i  o i l  f o r  f l o a t i n g  o i l  o r  as a s u b s t i -  

t u t e  f o r  gaso l ine  d u r i n g  t h e  war. Th i s  was t he  o n l y  advantage of t h e  war, as 

Pro fessor  Nozoe t o l d  us l a t e r .  Thus, h i n o k i t i o l  became much more e a s i l y  

a v a i l a b l e  f o r  c a r r y i n g  o u t  a w ider  i n v e s t i g a t i o n  i n c l u d i n g  t he  s u b s t i t u t i o n  

reac t i ons  l i k e  halogenat ion,  n i t k a t i o n ,  and d iazo  coup l i ng  as w e l l  as r e a r -  

rangement r eac t i ons  l ead ing  t o  benzoic a c i d  d e r i v a t i v e s .  The study on aroma- 

t i c i t y  o f  h i n o k i t i o l  was almost completed when Pro fessor  Nozoe re tu rned  t o  

Japan i n  1 9 4 8 . ~ ~  The mother ske l t on  (6 )  o f  h i n o k i t i o l  ( 5 )  was proposed by 

Pro fessor  Dewar as a new aromat ic  nucleus [M. J. 5 .  Dewar, Nature, 155, 50 - - - 
(1945)], b u t  t h i s  proposal was n o t  d i r e c t l y  communicated t o  chemists i n  

Taiwan and Japan i n  t he  days of d i so rde r  immediately a f t e r  t he  war. Al though 

Nozoe's formula (5 )  had been r e f e r r e d  i n  t he  medical j o u r n a l s  by h i s  coworker, 

Professor  Katsura [S. Katsura, Sa ish in  Igaku, 2, 295 (1947); Medical Time, 

3, 29 (1948)], i t  was un for tuna te  t h a t  t he  con fus ion  a f t e r  t he  war prevented 
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Professor Nozoe from publ ish ing i t  i n  a chemical journa l .  I n  1948, when 

Professor Nozoe returned t o  Japan from Taiwan and was appointed as a professor 

o f  chemistry a t  the Facul ty of Science, Tohoku Univers i ty ,  where he spent h i s  

col lege days, Professor Erdtman and h i s  coworker i s o l a t e d  a- ,  B- and y- thu ja-  

p l i c i n  from the heartwood o f  Thuja pZicata D. Don, t o  which they gave the 

s t ruc tu re  (5)  and the isomeric structures.  We had t o  wa i t  u n t i l  1949 for  the - 
pub l i ca t i on  of a review a r t i c l e  about Professor Nozoe's work i n  Taiwan. 29,43 

However, h i n o k i t i o l ,  which he had brought along from Taiwan, i n i t i a t e d  h i s  

research a c t i v i t i e s  a t  Tohoku Univers i ty ,  which soon resu l ted i n  the exce l l en t  

research works of the Nozoe group, inc lud ing the f i r s t  syntheses o f  t ropo- 

lone,30 h i n ~ k i t i o l , ~ '  and a- thu jap l ic in3 '  (1949-1950). I n  add i t i on  t o  these 

synthet ic  studies he pursued thoroughly the e l e c t r o p h i l i c  and nuc leophi l ic  

subst i tu t ions,  a romat i c i t y  and o l e f i n i c  proper ty  of tropolone der iva t ives and 

establ ished the Troponoid Chemistry o f  non-benzenoid aromatic compounds260 

[P. L. Pauson, Chem. Rev., 55, 9 (1955); L.  Crombie, Chem. Ind., 663 (1978)l. - - 
A t  the t ime Professor Nozoe jo ined Tohoku Universi ty,  Japanese univer-  

s i t i e s  were i n  very hard times and staf f  members had t o  s a c r i f i c e  t h e i r  

academic a c t i v i t i e s  t o  s t rugg le  f o r  t h e i r  d a i l y  l i f e .  During such a d i f f i c u l t  

per iod he developed an epoch-making new f i e l d  o f  chemistry by overcoming a l l  

d i f f i c u l t i e s  and c a r r i e d  ou t  many j o i n t  p ro jec ts  not  on ly  w i t h  organic 

chemists, but  a l so  w i t h  physical  and inorganic chemists. It i s  worthy of 

special mention t h a t  these attainments were introduced t o  many u n i v e r s i t i e s  

throughout the country by h i s  l e c t u r e  tours; these were q u i t e  e f f e c t i v e  f o r  

the rev i va l  o f  chemistry i n  Japan a f t e r  the war. I n  such a sense we can c a l l  

Professor Nozoe one fa the r  o f  the renaissance o f  chemistry i n  Japan a f t e r  

World War Il . 
A second prosper i ty  o f  the t roponoid chemistry was brought about by i t s  



development i n t o  t he  azu leno id  chemistry ,  s t a r t i n g  f rom a c t i v e  t ropono id  d e r i -  

va t i ves  having good l e a v i n g  groups such as methoxy and halogens a t  t he  C, 

p o s i t i o n .  The success o f  t he  syn thes is  of 1,3-diazaazulene d e r i v a t i v e  ( 7 )  

i n  1953 was f o l l owed  i n  succession by the  syntheses of new types of he te ro-  

234 c y c l i c  compounds having a condensed seven-membered r i n g  such as ( 8 )  and (9 ) ,  

and t he  r e a c t i v i t i e s  o f  these compounds were a l so  w e l l  i n ves t i ga ted .  These 

syntheses had been p red i c ted  i n  h i s  rev iew w r i t t e n  i n  1 9 4 9 . ~ ~  The syntheses 

o f  azulenes were i n i t i a t e d  i n  1953 and the  azulene d e r i v a t i v e s  (10)  having 
-"  

t he  s u b s t i t u e n t  a t  t h e  five-membered r i n g  was success fu l l y  synthesized i n  

1955.1a6 The compound (10)  was found t o  be so v e r s a t i l e  as t o  de r i ve  n o t  o n l y  - - 
a v a r i e t y  o f  azulene d e r i v a t i v e s  b u t  a l s o  many p o l y c y c l i c  compounds w i t h  

seven-membered r i ngs .  I n  these works t he  r e a c t i v e  s u b s t i t u e n t  on t h e  f i v e -  

membered r i n g  was u t i l i z e d  e f f e c t i v e l y  and t h i s  novel t ype  o f  synthesis,  which 

should be named the  "Nozoe's Azulene Synthesis"  [ R .  N. McDonald e t  al. ,  

J. Org. Chem., 40, 1689 (197511, made a g rea t  c o n t r i b u t i o n  t o  t he  develop- - - 
ment of t he  chemis t ry  of azulene. These se r i es  of s t ud ies  expanded i n t o  t he  

chemis t ry  of a new c l a s s  of compounds having seven-membered r i n g s ,  l i k e  

heptafulvene (11). quinonetropide (12) ,  and quinarene (13) ,  and es tab l i shed  - - " - -" 

t he  chemis t ry  of "Tropoid"  which was proposed as a genet ic  te rm by Pro fessor  

Nozoe t o  t h e  compounds having seven-membered t r o p y l i u m  system. These achieve-  

ments by Pro fessor  Nozoe a r e  c e r t a i n l y  imnor ta l  and have impor tan t  meanings 

as t h e  beginning of t he  chemis t ry  o f  non-benzenoid compounds. Pro fessor  Nozoe 

a l so  found t he  r a r e  norsesqui terpenoids (14  and 15)  having an a c e t y l e n i c  bond - - - - 
from the  heartwood o f  Chamaecyparis fornosensis, Matsum. 428,452,460 

These c o n t r i b u t i o n s  t o  sc ience brought  him t h e  Asahi C u l t u r a l  Award i n  

1952, t h e  Japan Academy Award i n  1953, t h e  Order of C u l t u r a l  M e r i t  of Japan 

i n  1958, and a l s o  an honorary c i t i z e n s h i p  o f  Sendai i n  1959. 
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I n  add i t ion t o  these academic achievements he guided the research works 

o f  more than a hundred students a t  Tohoku Un ive rs i t y  before h i s  ret i rement i n  

1966, and about twenty o f  them are professors o f  chemistry i n  u n i v e r s i t i e s  

a l l  over the country besides f i f t een  professors i n  Taiwan. I n  1955 Professor 

Nozoe opened two sections for  t roponoid chemistry i n  the I n s t i t u t e  of Non-Aqu- 

eous Solutions of Tohoku Un ive rs i t y  and a lso the "Second Department of 

Chemistry" i n  1960 i n  the Facul ty of Science, Tohoku Univers i ty .  The l a t t e r  

department was founded by adopting Professor Nozoe's idea t h a t  the chemistry 

o f  great promise must be advanced by keeping a balance i n  every f i e l d .  This 

p o l i c y  was fol lowed i n  several nat iona l  u n i v e r s i t i e s  and so Professor Nozoe 

may be one o r i g i n a t o r  of the system of Second Departments o f  Chemistry i n  

nat ional  un ive rs i t i es .  

He attended o r  was i n v i t e d  t o  many in te rna t iona l  meetings t o  g i ve  

lec tu res  o r  plenary lectures,  inc lud ing the 1953 IUPAC Symposium on Natural 

Products a t  Stockholm and the 1957 IUPAC Congress a t  Par is which was he ld  on 

the hundredth anniversary o f  the French Chemical Society. He a l so  cont r ibuted 

t o  the in te rna t iona l  exchange by serving as a chairman o f  the organiz ing 

comnittee o f  The 1 s t  Japan4.S. J o i n t  Seminar on Physical Organic Chemistry 

held a t  Kyoto i n  1965 and a chairman o f  the organiz ing comnittee and a pres i -  

dent o f  The 1 s t  In te rna t iona l  Symposium o f  Non-Benzenoid Aromatic Compound 

(ISNA) held a t  Sendai i n  1970. He served as a member o f  the Japan Science 

Council f o r  one term from 1965 and made many cont r ibut ions t o  the i n t e r -  

nat iona l  exchanges of a r t s  and science. Professor Nozoe had the duty  o f  the 

presidency o f  the Chemical Society o f  Japan i n  1975, and was selected as a 

fo re ign  member o f  the Swedish Royal Academy of Science i n  1972 and as a 

member o f  the Japan Academy i n  1977. He has been given honorary memberships 

from the Pharmaceutical Society o f  Japan, the Society o f  A g r i c u l t u r a l  



Chemistry of Japan, and the Chemical Society o f  Japan. 

Current ly Professor Nozoe l i v e s  i n  Tokyo and continues t o  lead an ac t i ve  

l i f e  unexpectable f o r  h i s  age. He has a laboratory i n  Tokyo Research Labora- 

t o r i es  o f  Kao Soap K.K., where he i s  re invest igat ing the study on the mecha- 

nism o f  azulene synthesis and troponoid chemistry using high pressure l i q u i d  

chromatography. He has an addi t ional  o f f i c e  i n  the Research Laboratory of 

Takasago Perfumary K.K., where he car r ies  out l i t e r a t u r e  searches for  a mono- 

graph of the troponoid chemistry. We understand t ha t  Mrs Nozoe i s  leading a 

pleasant l i f e  too and enjoying the weekends w i th  Professor Nozoe a t  t h e i r  

resor t  house i n  I zu  peninsular. Professor and Mrs Nozoe have a son and three 

daughters. Dr. Shigeo Nozoe, the son, i s  a professor of chemistry a t  the 

Faculty of Pharmacy, Tohoku Universi ty.  Miss Takako, the e ldest  daughter, 

married Professor S. Masamune of Massachusetts I n s t i t u t e  o f  Technology; 

Miss Yoko, the second daughter, married Professor H. Ish ikura of J i c h i  

Medical Universi ty;  and Miss Yuriko, the t h i r d  daughter, married 

M r  K. Higashihara o f  Wella Cosmetics o f  Japan. 

I n  c los ing as a representative of h i s  students, I of fe r  my cord ia l  

congratulations t o  Professor Nozoe on the occasion o f  h i s  seventy-seventh 

bir thday and wish Professor and Mrs Nozoe a long cont inuat ion o f  healthy l i f e .  

I also beg h i s  continuous guidance and encouragement of us for  our future work 

i n  chemistry. 


