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iiberein,  wie der  A [ # ] - W e r t  yon  + 123 ° ffir die 11-st i indige 
H y d r o x y l g r u p p e  aa. 

3, 11-Dike to-4- / i t i ensguremethy les te r  ( X I ) u  erh/ i l t  m a n  
du rch  mikrobio logische  H y d r o x y l i e r u n g  yon  V e r b i n d u n g  I 
m i t  Rhizopus nigricans E., wobei  zumtchs t  l l c~-Hydroxy-  
3-keto-4- / i t iens~iuremethylester  ( X V I I I )  x5 e n t s t e h t ,  d e r  
anschl iessend m i t  C h r o m - V I - o x i d  in N , N - D i m e t h y l -  
formamid/Schwefels~iure  ~n o x y d i e r t  wird. 

V e r b i n d u n g  X I  i s t  ande re r se i t s  s u c h  aus  Cor t i son-  
a c e t a t  zug/ingl ieh:  21, 21 -Bismethoxy-4 -p regnen-3 ,  11, 20- 
t r i o n  ~7, d u r c h  MATTOX-Umlagerung ~7 v o n  C o r t i s o n a c e t a t  
erh/i l t l ich,  wird  in  A n l e h n u n g  a n  die M e t h o d e  yon  R E  18 
in l l -Dehydro -co r t i cos t e ron  u m g e w a n d e l t .  Dessen  oxy-  
d a t i v e r  A b b a u  m i t  Ch rom-VI -ox id  in w~issriger Ess ig-  
s/iure f i ihr t  zur  3, 11-Diketo-4-~itiensfi.ure ~, die n a c h  Ver -  
es te rung  mi t  D i a z o m e t h a n  schl iessl ieh X I  e rg ib t .  

Die Tabel le  g ib t  e inen  ~Jberbl ick f iber S c h m e l z p u n k t e  
und  opt i sche  Drehwer t e  ~" de r  da rges t e l l t en  V e r b i n d u n -  
gen. Von al len ange f i ih r t en  S u b s t a n z e n  w u r d e n  E l e m e n -  
t a r ana lysen ,  UV-  und  I R - S p e k t r e n  angefe r t ig t ,  die m i t  
den  angegebenen  S t r u k t u r e n  in E i n k l a n g  s t e h e n  20. 

Summary. S t a r t i n g  f rom m e t h y l  3-oxo-4-e t ienate ,  t he  
au tho r s  p repa red  17 /~ -hydroxymethy l -4 -andros ten -3 -one  
and  11/5-hydroxy- 17 f l -hydroxymethy l -4 -andros t en -3 -one .  

Ch lo r i na t i on  of 1 7 / L a c e t o x y m e t h y l - 4 - a n d r o s t e n - 3 - o n e  
y ie lded  4-chloro-  17 /5 -ace toxymethy l -4 -andros ten-  3-one. 
17 f i -Hydroxymethy l -1 ,  4 - and ros t ad i en -3 -one  was o b t a i n e d  
f rom 17 /~-hydroxymethy l -4 -andros ten -3 -one ,  b o t h  b y  
chemica l  a n d  biological  m e t h o d s .  

A. SCHUBERT u n d  S. SCHWARZ 

Wissenscha]ltiche Laboratorien des VEB Jenapharm, 
Jena (DDR), 13. #lai t965. 

14 Der Mittelwert aus den molaren Drehwertbeitr~gen der llfl- 
Hydroxygruppe in Corticosteron, Hydroeortison, 11/~-Hydroxy- 
progesteron und llfl-Hydroxytestosteron betr/igt + 161 °. 

15 F. REBER, A. LARDON und T. REICHSTEIN, Helv. chim. Acta 37, 
45 (1954). 

16 Zur Methode vgl. G. SNATZKE, Bet. dtsch, chem. Ges. 94, 729 
(1961). 

17 V. R. MATTOX, J. Am. chem. Soc. 7d, 4340 (1952). 
is L. RE, Steroids 2, 465 (1963). 
1~ Sehmelzpunkte sind unkorrigiert; optisehe Drehwerte in Chloro- 

form, soweit nieht anders angegeben. 
20 Frtiulein G. KRETZSCHMANN wird an dieser Stelle fiir ihre experi- 

mentelle Mitarheit gedankt. Herrn Dr. K. HELLER verdanken wir 
Aufnahme und Interpretation der IR-Spektren. 

S t e r e o c h e m i s t r y  o f  Corydaline and Related 
A l k a l o i d s  ~ 

Confl ic t ing reports ,  ex is t  on  t he  s t e r e o c h e m i s t r y  of t h e  
p ro tobe rbe r ine  a lkaloid  corydal ine .  BERSCH 2 h a s  sug-  
ges ted  a cis-C(13), C(14) con f igu ra t i on  for  t h e  a lka lo id ,  
whereas  in  a more  r ecen t  p roposa l  KONDO 3 h a s  ass igned  
the  a l t e r n a t i v e  trans s t e r eochemis t ry  a t  these  pos i t ions .  

A r e -eva lua t ion  of the  ev idence  is p r e sen t ed  wh ich  sup-  
por t s  t he  ear l ier  a s s i g n m e n t  m a d e  b y  BERSCH4. 

Corydal ine,  in  c o n t r a s t  to  i ts  13-epimer  mesocoryda l ine ,  
shows the  so-called BOHLMANN b a n d s  5 in  i t s  I R - s p e c t r u m  
ind ica t ive  of a tmns-quinolizidine. This  ev idence ,  in  con-  
j u n c t i o n  w i th  the  fac t  t h a t  these  bases  unde rgo  H o f m a n n  
deg rada t i on  to  afford charac te r i s t i ca l ly  d i f fe ren t  p roduc t s ,  
has  been  i n t e r p r e t e d  b y  BERSCH in f avor  of a cis 13, 14- 
conf igura t ion .  

I somer  (1) c an  be r ep re sen t ed  b y  th r ee  c o n f o r m a t i o n s  
( l aMe) .  Con fo rma t ion  ( la) ,  possess ing a trans-quinolizi- 
dine  r ing  j u n c t u r e  is a n t i c i p a t e d  to be  the  m o s t  s t ab le  
and  therefore ,  f rom i ts  p r e d o m i n a n c e  a t  equ i l ib r ium,  
c o m p o u n d s  in th i s  series would be  expec t ed  to  e x h i b i t  
BOHLMANN b a n d s  in t h e i r  IR- spec t r a .  I s o m e r  (2) in  
wh ich  ti le 13, 14-hydrogens  are  t ra~s  can  s imi la r ly  be  
represen ted  b y  t he  t h r ee  c o n f o r m a t i o n s  (2a-2c).  However ,  
in  th i s  case t he  tram-quinolizidine c o n f o r m a t i o n  is de-  
s tabi l ized b y  a n  energe t ica l ly  u n f a v o r a b l e  n o n - b o n d e d  

H 

ls 1 b lc 

i n t e r a c t i o n  of t he  13 -me thy l  h y d r o g e n s  w i t h  t he  1- 
h y d r o g e n .  Consequen t ly ,  t h e  m o s t  s t ab l e  c o n f o r m a t i o n  is 
l ike ly  to  be  one  of t h e  cis-quinolizidine fo rms  (2b or  2c) 
in  wh ich  t h i s  s ter ic  compres s ion  is re l ieved.  Hence ,  t h e  

M e ' " " , S ~  5 , I e S ~ . ~ ' ~ ,  
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1 Protoberberine alkaloids, Part 1. 
2 H. W. BERsc]I, Archiv. der Pharm. 291, 595 (1958). 
s y. t(osDo, J. pharm. Soc. Japan 83, 1017 (1963). 
4 Although the conclusions reached by BERSCU were essentially 

correct, the arguments used were, in parts, invahd and the por- 
trayal of the various conformations discussed was unclear. In view 
of the rejection of KO•DO'S alternative proposal for the stereo- 
chemistry of corydaline here presented, and the later extension 
(vide infra) ol arguments based on conformational analysis which 
lead to eonfigurational assignments of related alkaloids, a state- 
ment of the factors involved is warranted. 

6 F. BOH~MANN, Chem. Bet. 91, 2157 (1958);  92, 1798 (1959). - E. 
W~NKERT and D. K. RovcnAuDUVRY, J. Am. chem. Soc. 78, 6417 
(1956). 
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I R - s p e c t r u m  of th is  i somer  would no t  be expec t ed  to  
exh ib i t  B o h l m a n n  bands .  

IR - spec t r a l  d a t a  alone m a y  t h e n  p rove  a useful cri- 
te r ion  for  s te reochemica l  a s s ignmen t s  a t  t he  C(13) and  
C(14) pos i t ions  in th i s  g roup  of alkaloids.  I t  was  essen- 
t ia l ly  on  these  g rounds  t h a t  BERSCH assigned corydal ine  
as s t ruc tu re  3, Rt  = R~ = Ra = R~ = OMe, and  meso-  
eorydal ine  as s t ruc tu re  4, I l  I = R ,  = R~ = II ,  = OMe. 

F u r t h e r  evidence  for these  a s s ignment s  has been ci ted e 
f rom the  differ ing course  of H o f m a n n  deg rada t ion  of 
corydal ine  and  mesocorydal ine .  Corydal ine  affords  the  
10-membered- r ing  s y s t e m 5, resu l t ing  f rom cleavage of 
t he  C(14)-nitrogen bond  whereas  mesocoryda l ine  yields 
tile m e t h i n e  6. Inspec t ion  of mode l s  reveals  t h a t  only  
i somer  1 can a t t a i n  a t rans-ant icoplanar  a r r a n g e m e n t  (in 
b o t h  con fo rma t ions  l a  and  lb)  of t he  necessary  centers  
invo lved  for a concer ted  e l imina t ion  wh ich  would resul t  
in a facile c leavage of the  C(14)-ni t rogen b o n d  ~, 

=+L/4/. 
J ]  == 

4 ~ / ~ ' ~ R ~  
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I 

5 ~ / " O l ~ I e  6 " ~ ' / X O M e  

t rofol ine since b o t h  yield dehydro tha I i c t ro fo l ine  (7) on 
oxida t ion .  The  a s s ignment  of Base  I I  to the  13, 14-cis- 
series is possible  on the  basis  of i ts  repor ted~°  convers ion  
to  corydal ine .  

Cons i s ten t  wi th  t he  s te reochemical  a s s i g n m e n t s  of 
these  alkaloids is t he  fac t  t h a t  all are r e p o r t e d  ~A° to ex-  
h i b i t  abso rp t ions  in the  region of 2800 c m - L  F u r t h e r  sup-  
por t  for the  13, 14-cis conf igura t ion  for tha l i c t r i cav ine  is 
avai lable  f rom its r epor ted  u convers ion to  the  10- 

O ./. 
m e m b e r e d - r i n g  base  5 (CH~ a t  t he  2, 3-posi t ion ins t ead  
of OMe's).  ~'O 

The a s s ignmen t  of the  13, 14-cis conf igura t ion  to Base  
I I  is suff ic ient  to def ine  the  s t e r eochemis t ry  of thal ic-  

O / 
t rofol ine  (4; R~ = R~ = OMe, R~ = R~ = CH~) as por-  

~'O 
t r ayed  in view of the  a b o v e - m e n t i o n e d  re la t ionsh ip  be- 
tween  these  alkaloids.  Conf i rma to ry  ev idence  for the  
s t e r eochemis t ry  of tha l ic t rofol ine  is avai lable  f rom its  
r epo r t ed  n convers ion  to  mesocoryda l ine  ~. Thus,  thal ic-  
t rofol ine is ident i f ied  as t he  sole na tu ra l ly  occurr ing  base 
known  so far in th is  series to possess  a C(13)-C(14) trans 
conf igura t ion.  

I I ( II,:  
:MeO/~/'~'~,(" % 0"~/~@" "h 

7 L ) " O  ) 8 L ) " O M e  

KONDO'S a r g u m e n t s  for a t rans -arrangemen t  of the  
13 ,14-hydrogens  in  coryda l ine  are based  on  t h e  following 
evidence.  Ox ida t ion  of corydal ine  wi th  mercur ic  ace ta t e  
affords  d e h y d r o c o r y d a l i ne  which  on reduc t ion  wi th  boro-  
hydr ide  regenera tes  t he  s t a r t i ng  alkaloid.  These results ,  
in con junc t ion  w i t h  t h e  presence  of BOHLMANN b a n d s  in 
the  I R - s p e c t r u m  of  the  alkaloid,  were  t aken  as be ing 
ev idence  of s t ruc tu re  2 for co ryda l ineL  In addi t ion ,  the  
chemical  sh i f t  of t he  13-methyl  g roup  was c i ted as lending  
fu r the r  s u p p o r t  for th is  p roposed  s tructureS.  

The presence  of BOt~L~IANN b a n d s  in corydal ine  and  i ts  
r ep re sen t a t i on  as s t ruc tu re  2 are  incons i s t en t  w i th  t he  
resul ts  of con fo rma t iona l  analys is  {vide supra)  and  the  
N M R  d a t a  is inadmiss ib le  owing to t he  vas t ly  d i f fe ren t  
e n v i r o n m e n t s  of the  m e thy l  g roup  in corydal ine  and  t h a t  
in t he  s imple quinol iz idine wi th  which  the  compar i son  was 
made .  These  a r g u m e n t s  cons t i t u t e  suff ic ient  reasons  to  
re jec t  t h e  s t e reochemica l  proposa ls  m a d e  b y  KONDO. 

StereochemicaI  a s s ignments  can  now be made  for  the  
r emain ing  k n o w n  13-methyl  s u b s t i t u t e d  bases  of the  
t e t r a h y d r o p r o t o b e r b e r i n e  group.  

The s t e r eochemis t ry  of corybulb ine  (3; R~ = OH,  R~ 
R~ =~ R~ = OMe) and  i socorybulb ine  (3; R e = OH,  

1~ = 1R~ == R~ = OMe) is def ined as shown b y ' t h e i r  d i rec t  
convers ion  to  corydal ine  on m e t h y l a t i o n  ~. Thal ic t r icavine  

/ O  
(3; Rx = R~ = CH~, R a = R~ = OMe) m u s t  have  the  

"~O 
s t e r eochemis t ry  shown  in v iew of its r epor ted  9 convers ion  
to  corydal ine.  

The alkaloid Base I I  descr ibed b y  TAGOCHI and  
IMASEK~ ~0 m a y  be fo rmula ted  as the  13-epimer of thal ic-  

Absolute  configuration.  The absolu te  conf igura t ion  of 
t e t r a h y d r o p r o t o b e r b e r i n e  alkaloids wh ich  are n o t  sub-  
s t i t u t e d  a t  t he  13-posit ion has  been  d e t e r m i n e d  b y  
CORROI)I and  HARDEGGER 1~. A nega t ive  r o t a t i o n  or a 
nega t ive  Cot ton  effect  in th is  g roup  of alkaloids has been 
shown 14 to cor respond  to a 14a-hydrogen  conf igura t ion .  

The statement 2 that one of the cis-quinolizidine conformations of 
the C(13)-C{14) trans isomers possesses the necessary coplanarity 
of the C(13)-hydrogen and the C(14}-nitrogen bond is probably in- 
correct. Examination of Dreiding models reveals that the closest 
approach to coplanarity of these centers is in conformation 2a, in 
which the deviation from coplanarity is as large as ca. 35 °. 
The apparent rational for this proposal was the fact that boro- 
hydride reduction was expected to give the most stable product, 
which was assumed to be the structure in which the C(13)-methyl 
was equatorial as claimed in structure 2. Whether borohydride 
can be expected to lcad to the more stable product is uncertaiu; in 
any event the thermodynamically more stable system is un- 
doubtedly structure 1 and not its 13-epimer. Whatever the course 
of the reduction the conclusions based on such arguinents must be 
considered invalid. 

8 The chemical shift of the C(t3)-methyl was sinfilar to that reported 
for l(eq)-methylquinolizidine (T. M. MOYNm~A~, K. SCHOFIELD, 
R. A. Y. Jo~Es, and A. R. KATRITSKY, J. chem. Soc. 1962, 2637). 
R. H. F. MANS~E, J. Am. chem. Soc. 75, 4928 (1953). 

1~ H. TAGUCm and I. IMASEKI, J. pharm. Soc. Japan 8.1, 955 (1964). 
n C. TANI, N. TAKAO, S. TAI<AO, and K. TAGAHARA, J. pharm, Soc. 

Japan 82, 751 (1962). 
le R. H. F. MANSKG Can. J. Res. 2IB, 111 (1943). 
1~ H. CoggoDz and E. HARDEGC.ER, Helv. chim. Acta 39, 889 (1956). 
n G. G. LYL~, J. org. Chem. 25, 1779 (1960). - See also A. B~ossb 

M. BAOMA~N, F. BURKHARDT, R. RmmE, and J. R. FRAY, Helv. 
chim. Aeta dh, 2219 (1962). 
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T h e  i n t r o d u c t i o n  of a n  add i t i ona l  cen te r  of a s y m m e t r y  a t  
t he  13-posi t ion in  th i s  r ing  s y s t e m  does n o t  a p p e a r  to  
af fec t  t h e  s ign of r o t a t i o n  w h e n  t he  g roup  i n t r o d u c e d  is 
h y d r o x y l ;  b o t h  ( - - ) -oph iocarp ine  (8; R = H,  R '  = OH)  
and  ( - - ) -13-epiophiocarp ine  (8; R = OH,  R '  = H),  h a v i n g  
the  abso lu te  con f igu ra t i on  po r t r ayed ,  show nega t i ve  
r o t a t o r y  d ispers ion  curves  ~s in c o m m o n  w i t h  ( - - ) - canad ine  
(8; R =  R ' =  H), 

The  h igh ly  polar izab le  h y d r o x y l  g roup  a t  t he  13- 
pos i t ion  makes  on ly  a smal l  c o n t r i b u t i o n  to the  molecu la r  
r o t a t i o n  (M D = ca. 1120°) of the  t e t r a h y d r o p r o t o b e r b e r i n e  
r ing sys t em ( A M  D 1 3 e O H  = + 7°AMD f i l 3 O H  ... .  +. 113°). 
T h u s  th i s  a s y m m e t r i c  c e n t e r  in  t h e  1 3 - m e t h y l t e t r a h y d r o -  
p ro tobe rbe r ines  is l ikely to  m a k e  even  less of a c o n t r i b u -  
t ion  to t he  molecu la r  r o t a t i o n  ~% However ,  in  c o n t r a s t  to  
t he  13-methyl  series, b o t h  oph i oca r p i ne  a n d  13-epiophio-  
carp ine  exis t  in  the  t rans-quinol iz id ine  c o n f o r m a t i o n  and ,  
as such,  t he  ex tens ion  of molecu la r  r o t a t i o n a l  a n d  op t i ca l  
r o t a t o r y  d ispers ion  d a t a  should  be  va l id  for  co ryda l ine  
and  re la ted  a lkaloids  b u t  m a y  n o t  be  so for the  con fo rma-  
t iona l ly  d i s t inc t  mesocoryda l ine  series. T h e  n a t u r a l l y  
occurr ing  forms of corydal ine ,  co rybu lb ine ,  i soco rybu lb ine  

Base  I I  a n d  t h a l i c t r i c a v i n e  all  h a v e  pos i t i ve  r o t a t i o n s ;  
t he r e fo re  t h e  s t r u c t u r e s  p o r t r a y e d  for  t he se  a lka lo ids  
r e p r e s e n t  t h e i r  ab so lu t e  conf igura t ions .  

Zusammen fas sung .  Die s t e r eochemische  Z u o r d n u n g  des  
Alka lo ids  Coryda l in  ge lang  auf  G r u n d  yon  k o n f o r m a t i o n s -  
a n a l y t i s c h e n  u n d  s p e k t r o s k o p i s c h e n  D a t e n .  Grunds~ttz-  
l iche Ober l egungen ,  u n t e r  Be r i i cks i ch t igung  gewisser  
c h e m i s c h e r  Bez iehungen ,  e r l a u b e n  die s t e r eochemische  
Z u o r d n u n g  ffir Corybu lb in ,  I soco rybu lb in ,  Base  I I ,  
T h a l i c t r a c a v i n  u n d  Thal ic t rofo l in .  

P.  W. J EFrs  

Depar tment  o / C h e m i s t r y ,  D u k e  Universi ty ,  D u r h a m  
(North Carol ina U S A ) ,  A u g u s t  2, 7965. 

1~ M. OHTA, H. TANI, and S. )¢IoRoZUMI, Chem. pharnl. Bull. 12, 1072 
(1964). 

16 j .  H. BREWST~R, Tetrahedron 13, 106 (1961). 

The Taste  of L- and D - A m i n o  Ac ids  

Free  amino  acids o f ten  occur  in  foods in r e l a t ive ly  h i g h  
amoun t s ,  largely as a resu l t  of t h e  mode  of p r e p a r a t i o n  
pr ior  to  consumpt ion .  Therefore ,  free a m i n o  acids are 
ce r ta in ly  of i m p o r t a n c e  for  t he  t a s t e  of d i e t a r y  p r epa ra -  
t ions.  

However ,  only  few and  o f t en  con t rove r s i a l  d a t a  are 
ava i lab le  on  t he  t a s t e  of a m i n o  acids.  Th i s  is p r o b a b l y  due  
to  t he  fac t  t h a t  t he  L- a n d  D-amino acids  are o f t en  dif-  
fe rent  in tas te ,  a n d  t h a t  t h i s  ha s  n o t  b e e n  cons idered  in  a 
su i t ab le  m a n n e r  in  m a n y  inves t iga t ions .  

However ,  t he  f i rs t  recorded  o b s e r v a t i o n  of d i f ferences  
in physiological  response  to t he  L- a n d  D-amino acids per-  
t a ined  to t he i r  effect  on  t a s t e l ;  nowadays ,  t h e  D-enant io-  
morphs  are genera l ly  cons idered  to be sweet  c o m p a r e d  to 
the  cor responding  L-enan t iomorphs  which  h a v e  usua l ly  
been  descr ibed as tas te less  or  b i t t e r 2 - L  However ,  no  pre-  
cise d a t a  are ava i l ab le  in  t h i s  respect .  A we l l -known  ex-  
cept ion  is g lu t amic  ac id ;  i t s  special  f l avour  effect  h a s  
been  inves t i ga t ed  in  de ta i l  ~& 

I t  was  therefore  our  a i m  to  d e t e r m i n e  the  t a s t e  of free 
L- and  n - a m i n o  acids in compar i son  w i t h  s t a n d a r d  sub-  
s tances  of a k n o w n  t a s t e ;  t he  inves t iga t ions  were con-  
duc ted  on the  basis  of s t a t i s t i ca l  t a s t i n g  tes ts .  

E igh t een  amino  acids, l i s ted in Table  I, were tes ted .  
The  L- and  D-enan t iomorphs  were o b t a i n e d  f rom M a n n  
Research  Labo ra to ry ,  New Y o r k  (USA), in  pu re  form,  
ch roma tog raph i ca l l y  t e s t ed  and  w i th  t h e i r  specific ro ta -  
t ion  ind ica ted  and  cont ro l led  in  ou r  l abora to ry .  F o r  argi-  
nine,  prol ine  and  cysteine,  t h e  D - e n a n t i o m o r p h s  were un -  
ava i lab le  in  pure  form, so t he  racemic  m i x t u r e s  were used 
ins tead ,  u -h i s t id ine  was p r e p a r e d  f rom D-his t idine HC1 
b y  electrodialysis  ~° pr ior  to  tes t ing .  

For  the  tests ,  a t a s t e  p a n e l  was  dev ised  compr i s ing  
8-12 persons  h a v i n g  ave rage  t a s t e  sensi t ivi t ies .  Pe r sons  
w i th  dev ia t ing  sensi t ivi t ies ,  a b o u t  one- f i f th  of all  t h e  
ind iv idua ls  tes ted,  were no t  accepted.  

In  an  in i t ia l  series of t a s t i n g  tests ,  all t he  amino  acids 
were t a s t e d  in 0.3% aqueous  solut ions,  ad ju s t ed  to  p H  6.0 

b y  N a O H  or HC1, w i t h  a smal le r  t e s t  group,  in  o rder  to  
o b t a i n  genera l  cha rac t e r i s t i c s  of t he  d i f fe ren t  tas tes .  The  
c o n c e n t r a t i o n  of 0 .3% was chosen  for  al l  t e s t s  as a 
real is t ic  concen t r a t i on ,  p e r m i t t i n g  a n  e v a l u a t i o n  of all  
a m i n o  acids  a t  t he  same level.  

The  t a s t e  cha rac t e r i s t i c s  are  descr ibed  in Tab le  I. T h r e e  
g roups  of  a m i n o  acids were  formed.  G r o u p  1 cons is t s  of 8 
a m i n o  acids  whose  L- a n d  D - e n a n t i o m o r p h s  h a v e  no  t a s t e  
a t  all  or  on ly  a ba re ly  pe rcep t ib l e  t as te .  T h i s  g roup  was  
exc luded  f rom f u r t h e r  t e s t s  due  t o  i t s  t a s t e  n e u t r a l i t y .  
G r o u p  2 cons is t s  of t h r ee  a m i n o  ac ids  whose  L- or  D- 
e n a n t i o m o r p h s  h a v e  such  a c o m p l e x  t a s t e  t h a t  t h e y  can-  
n o t  be  e v a l u a t e d  in re la t ive  t a s t i n g  tes ts .  Therefore ,  these  
c o m p o u n d s  were also exc luded  f rom f u r t h e r  tests .  T h i s  
g roup  con t a in s  t i le  u n i q u e  g l u t a m i c  acid a n d  the  su lphur -  
c o n t a i n i n g  a m i n o  acids.  The  l a t t e r  p r e s u m a b l y  a lways  
f o r m  d e c o m p o s i t i o n  p roduc t s ,  wh ich  are  respons ib le  for  
t h e i r  s u l p h u r o u s - m e a t y  t a s t e  b u t  are n o t  r e l a t ed  to  t h e  
o r ig ina l  a m i n o  acid s t ruc tu re .  

F ina l ly ,  g roup  3 compr i ses  s even  a m i n o  ac ids  w i t h  dis- 
t i n c t i v e  tas tes ,  e i t h e r  b i t t e r  or  sweet ,  a n d  t h e i r  t a s t e  was  
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