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C o n f i g u r a t i o n  a b s o l u e  d e  l ' a c i d e  b o n g k r 6 k i q u e *  

L'ac ide  bongkr6k ique ,  a n t i b i o t i q u e  t ox i que  p r odu i t  p a r  
Pseudomonas cocovenenans, a la s t r u c t u r e  1 1. Toutefo is  les 
conf igura t ions  absolues  des deux  cen t res  a sym6t r iques  
pr4sen ts  dans  la mol6cule n ' a v a i e n t  pu  8tre 6 tabl ies  de 
mani6re  cer ta ine .  

P o u r  d 4 t e r m i n e r  la ch i ra l i t4  des cen t res  C-6 e t  C-17 de 
la mol6cule,  n o u s  l ' av ons  scind6e p a r  ozonisa t ion  r6duc-  
t ive  ~, isol6 les f r a g m e n t s  C-5 ~ C-8 et  C-15 k C-18 conte-  

n a n t  ces deux  cent res  a sym6t r iques  e t  syn th6 t i s6  ces 
f r a g m e n t s  k p a r t i r  de pr6curseurs  o p t i q u e m e n t  act i fs  de 
conf igura t ion  connue.  

L ' a c t i o n  de l 'ozone  sur  une  so lu t ion  m 6 t h a n o l i q u e  
d ' ac ide  bongk r6k ique  5~ 0 ~ p e n d a n t  3 h condui t ,  apr6s 
t r a i t e m e n t  par NaBH~,  5, u n  m61ange d ' h y d r o x y - a c i d e s  e t  
de diols. La  f r ac t ion  n e u t r e  est  compos6e du m6thy l -2  
b u t a n e d i o l - l , 4  2 a ,  du  d i h y d r o x y - l , 4  m 6 t h o x y - 3  p e n t a n e  
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3 a ,  les deux  f r a g m e n t s  recherch6s,  a ins i  que  du b u t a n e -  
diol-1, 4 4 a  et  de l '6 thyl6neglycol .  

Le m61ange est  t r i ty l6  puis  c h r o m a t o g r a p h i 6  sur  colonne 
de gel de silice ce qui  a pe rmis  d ' i soler  le compos6 mono-  
t r i ty l6  3 b e t  le compos6 d i t r i ty l6  2 b o p t i q u e m e n t  actifs. 

Compqsd 2 b .  Le compos6  2 b ,  o b t e n u  de la  man i6 re  
indiqu6e,  n ' e s t  pas  p u r  mais  accompagn6  du  d6riv6 
d i t r i ty l6  du b u t a n e d i o l  4 b  (F. 182-184~ La  faible  
q u a n t i t 6  de p rodu i t s  r6cup6r6s n ' a  pas  pe rmis  une  s6pa- 
r a t i o n  compl6 te  de ces deux  compos6s  qui  on t  des com- 
p o r t e m e n t s  t r6s  vois ins  en c h r o m a t o g r a p h i e .  Les spectres  
de R M N  et  de masse  du  m61ange on t  pe rmis  d ' 6 t a b l i r  que  
ce m61ange cris tal l is6 F 141-161 ~ c o n t i e n t  60% du 
compos6 2 b .  Ce m61ange a u n  pouvo i r  ro t a to i r e  [e]D = 
+ 6,2 ~ (c = 0,77, CHCla) ce qui  co r respond  pou r  le compos6 
2 b  ~ un  p o u v o i r  ro t a to i r e  de laID = + 10,7~ Le spect re  
de R M N  pr6sen te  4 gr0upes  de pics ~: d = 0,82 p p m  

I 
(doublet ,  CH3-CH), 1,60 p p m  (mul t ip le t ,  -CH-CH~-), 
2,95 p p m  ( m u l t i p l e t , - C H ~ - O - t r i t y l e )  e t  7,25 p p m  (mult i -  
plets ,  H a romat iques ) .  

Le t r i t y l e  2 b  a 6t6 p a r  ai l leurs syn th6 t i s6  ~ p a r t i r  de 
l 'ac ide  R ( + ) - m 6 t h y l s u c c i n i q u e  5 [aID = + 1 4 ,  50 (C = 
3,25, 6 thanol)  [lit. 3, [e]D = +13 ,11~  (C = 4,42, 6thanol)] .  

Cet  acide a 6t6 m6 thy l6  p a r  le d i a z o m f t h a n e  en  d ies te r  
m 6 t h y l i q u e  6 qui  a 4t6 r6du i t  en  m6 thy l -2  bu taned io l -1 ,  4 
7. La  t r i t y l a t i o n  de ce diol  condu i t  au  d6riv6 d i t r i ty l6  8 
F. !1.4-115 ~ laID = - -9 ,  70 (c = 4,07, CHCla) qui  p r6sen te  
le m4me Rf  en  c h r o m a t o g r a p h i e  sur  couche  mince  et  le 
m4me  spec t re  de R M N  que  le compos6 2 b .  

Ces r6su l t a t s  i n d i q u e n t  une  con f igu ra t ion  S pou r  le 
compos6 2 b  et  p a r  cons6quen t  pou r  le cen t re  C-6 de 
l 'ac ide  bongkr6k ique .  

Composd 3 b .  Le compos6 3 b  c o n t i e n t  deux  ca rbones  
a sym6t r iques  ma i s  seul le cen t r e  C-3 est  6ga lement  p r6sen t  
darts l ' ac ide  bongkr6k ique .  Af in  de s u p p r i m e r  l ' a sym6t r i e  
du  cen t re  C-4 qui  est  cr66 lors de la r6duc t ion  de l 'ozonide  
pa r  N a B H , ,  le compos6 3 b  a 6t6 oxyd6 p a r  le r6act i I  de 
JONES 4. On o b t i e n t  le compos6 9 a  n o n  cris tal l is6 [~]D = 
+ 24 ~ (c = 1.07, CHCIa), qu i  p r6sen te  u n  spec t re  de R M N  
en accord  a v e c l a  s t r u c t u r e  propos6e:  ~ = 1 , 8 6  p p m  (mult i -  

* D4di4 au Professeur E. LEDEEER el1 l'honneur de son 65" anni- 
versaire. 
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plet, 2 H :  CH~ en C-2), 2,13 p p m  (singulet, 3 H :  CHa-C- ), 
3,25 p p m  (triplet, 2 H : - C H o - O - t r i t y l e ) ,  3,30 p p m  (sin- 
gulet,  3 H : OCH3), 3,83ppm (quadruplet ,  1H : /~CH-OCHa) ,  
7,30 p p m  (multiplet ,  15 H : H aromatiques) .  

Le compos6 9 op t i quemen t  act if  a 6t6 par  ailleurs obtenu 
par t i r  de l 'acide S ( - ) -mal ique au moyen  de la s6quence 

de r6act ion suivante.  L 'ac ide  10 a 6t6 t ransform6 en O-m6- 
thy l  mala te  de m6thyle  115. La  r6duct ion de ce diester  par  
LiA1H, dans l '6 ther  anhydre  Iourni t  le m6thoxy-2 
bu taned io l - l , 4  12 [~D = --23,  00 (c = 3,26, ac6tone) 
( l i t ) ,  ~alD = -- 23,50) �9 Le diol est t rai t6 par  un 1,1 6qui- 
va len t  de chlorure de t r i ty le  dans la pyr id ine  anhydre  ce 
qui  fourni t  un  m61ange des deux d6riv6s monotr i ty l6s  13 a 
et 13b  dans lequel  le mono t r i ty l  13a  est le p rodui t  pr6- 
pond6rant .  Ces deux isom6res ont  6t6 s6par6s par  chroma-  
tographie  sur gel de silice. Le  compos6 13a  non cristallis6 
[mID = + 2, 300 (c = 3,07, CHCla) a 4t6 oxyd6 par  ler6act i I  
de JoNEs ~ en acide 14 [~D ~ --15, 60 (c = 4,23, CHC13) 
qui  se pr6sente sous forme d 'une  huile incolore. 

En  t r a i t an t  l ' ac ide  14 par  3 6quivalents  de m6thyl-  
l i th ium dans l '6 ther  anhydre  ~ on ob t ien t  un m61ange de 
produi t s  dont  le composan t  pr6pond6rant  est la m4thyl  
c6tone 9 b  [e~D = --23,7  ~ (c = 1,8, CHCI~). Celle-ci 
pr6sente le mSme RI  en chromatographie  sur couche mince 
et le m4me spectre de R M N  que le p rodu i t  9 a  isol6 

par t i r  de l 'acide bongkr6kique.  Le carbone C-17 de l 'acide 
bongkr6kique a pa r  cons6quent  la configurat ion R, ce qui  
confirme l 'ass ignat ion fai te  pr6c6demment  t~ par t i r  de la 
courbe de dichroisme circulaire de l 'acide bongkr6kique i, 7. 

Summary. The chirali t ies of the  two asymetr ic  centers 
of the  toxic  ant ib iot ic  hongkrekic  acid have  been deter- 
mined:  the  C-6 center  has the S conf igurat ion and the  
C-17 center  the  R configuration.  
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Integumental Distribution of Tyrosinase Activity 
Presence of Integumental Tyrosinase Inhibitor(s) 

In  the s tudy  of melanin  biosynthesis  f rom an evolu- 
t ionary  viewpoint ,  re la t ive ly  l i t t le  is known of the  p r ima te  
pa t t e rn  of in tegumenta l  tyrosinase dis tr ibut ion.  As the  
ava i lab i l i ty  o f  the  pr imates  for such studies has been 
l imited,  the  gift  of a lower pr imate ,  the  slow loris (Nycti- 
cebus coucang), provided  a unique  oppor tun i ty  to ex tend  
our unders tanding  of tyros inase  dis tr ibut ion.  Thus, a 
s tudy  of the  subcellular  d is t r ibut ion  of tyrosinase ac t i v i t y  
in var ious in tegumenta l  regions differing in p igmen ta t ion  
as well as the  eye was under taken.  Fur ther ,  in the  course 
of these studies i t  was discovered tha t  prepara t ions  der ived 
f rom cer ta in  skin areas also showed the  presence of 
in tegumenta l  tyrosinase inhibitor(s).  

Methods and materials. Two female (451 and 549 g) and 
1 male  (454 g) loris (Nycticebus coucang) were sacrificed 
and the  ret inas  and in tegumenta l  areas (Table I) were 
removed,  t r immed,  weighed and frozen as p rev ious ly  
described 1. The usual  enzyme prepara t ion  prodecure,  
rad iometr ic  assay, prote in  analysis and s ta t is t ical  proce- 
dures were ut i l ized 1-3. The act iv i t ies  of the  enzyme 
prepara t ions  were dopa dependent  and inhibi ted  by 
sodium d ie thy ld i th ioca rbamate  (6 raM). The tyrosinase 
inh ib i tory  ac t iv i ty  was demons t ra ted  by the  incubat ion  of 
mushroom tyrosinase wi th  L-tyrosine-14C in the  presence 
and absence of skin enzyme preparat ions.  A dupl icate  
series of exper iments  using non-radioac t ive  L-tyrosine to 
de te rmine  subs t ra te  concent ra t ion  pre- and post - incuba-  
t ion wi th  mushroom tyrosinase was also under taken.  The 
avai lable  L-tyrosine in the  superna tan t  f ract ion post-  
t r ichloroacet ic  ac id  prec ip i ta t ion  of prote in  was determin-  
ed by the  Fol in-Ciocal teau procedure 4. Whereve r  possible 
da t a  are expressed in the  form _~ ~ SEM. 

Results and discussion. The tyrosinase ac t iv i ty  var ied  
ana tomica l ly  in the  skin (Table I). The highest  enzymat ic  
act iv i t ies  occurred in the genital  skin areas and in the  
ret ina.  The  subcellular  tyrosinase d is t r ibut ion  differed in 

in the Slow Loris, Nycticebus coucang, and the 

the  re t ina  and in the skin;  the  re t ina  showed tyrosinase 
ac t iv i ty  in bo th  the  par t icu la te  and soluble fract ions 
whereas the  skin tyrosinase ac t iv i ty  was confined to the  
par t icu la te  fraction. 

In  the  skin, the  tyrosinase act ivi t ies  of the  dorsal brown 
stripe, the  left  and r ight  la teral  t runk  skill areas and t h e ,  
left  and r ight  vent ra l  t runk  skin areas were low. However ,  
the  enzymic  ac t iv i ty  was higher  in the  dorsal dark 
brown str ipe than  in the  la teral  or vent ra l  skin. Interes t -  
ingly, the  tyrosinase ac t iv i ty  of the  vent ra l  skin was 
higher  t han  t h a t  of the  lateral  skin. Generally,  the  darker  
skin areas, such as the  cranial  skin, ears, b lack circum- 
orbi ta l  r ing and black area of male  geni ta l  skin as well  
as the  eye showed higher  ac t i v i t y  than  the  l ight  brown 
colored skin area. In  contrast ,  the  l ight  colored skin of the  
external  female geni tal ia  showed the  highest  tyrosinase 
ac t iv i ty  and the  re la t ively  dark  forehead skin area had 
ve ry  low act ivi ty .  

In  the  homogenates ,  the  specific ac t iv i ty  of the  enzyme 
was highest  in the  scalp, female external  geni ta l ia  and the  
dorsum of the  forepaw. In  all in t egumenta l  areas studied, 
the  specific a c t i v i t y  in the  par t icu la te  fract ion was 
higher  than  t h a t  in the  homogenate .  I n  some skin areas 
the  par t icu la te  fract ion tyrosinase ac t iv i ty  exceeded tha t  
of the  homogenate .  The tyrosine carboxyl  group incorpora-  
t ion into melanin  was approx imate ly  16% in the  re t ina  
and ranged f rom 19 to 29% in the  skin. 

In  the  forepaw palm,  in terorbi ta l  s t reak and forehead, 
the  enzymic  ac t iv i ty  of the  par t icula te  fract ion was 
higher  t han  t h a t  present  in the  homogena te  f rom which 
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