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Zusammen/assung. Aus Maackia amurensis Rupr .  et  
Maxim. var.  Buergeri (Maxim.) C. K. Schneid wurde  
ausser dem b e k a n n t e n  Sophorol  ein Pheno l  C~H~O~ iso- 
liert. Auf  Grund  spek t roskop i scher  U n t e r s u e h u n g e n  und  
dem Vergleich mi t  e inem syn the t i s ch  herges te l l ten  Deri-  
va t  ( I I I ;  R = C H a )  wird  dem Maackiain  die S t r u k t u r  
(I; R ~ H) eines C h r o m a n o e u m a r a n s  zngeschr ieben.  
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Sauers to f f -Heteror inge  1. Die  Konf igurat ion  
u n d  S y n t h e s e  d e s  d , l - H o m o p t e r o c a r p i n s  

Homopte roca rp in ,  ein farbloser  t n h a l t s s t o f f  des  ro t en  
Sandelholzes sowie andere r  P te roca rpus -Spez ies  ~, wurde  
bereits im Jah re  1874 yon  CAzE,~ZEUVlS 3 isoliert.  I m  J a h r e  
1940 ist  die S t r u k t u r  dieser  V e r b i n d u n g  yon  ROBERTSON 
et al. 4 sowie yon  SPXTR und  SCHLAGER 5 im Sinne der  
Formel  IV  aufgeklgr t  worden .  

An dieser  Stelle soll fiber den Kons t i t u t ionsbewe i s  
dieses Na tu rs to f fes  du rch  die Syn these  be r i ch t e t  werden.  
Wir syn the t i s i e r t en  d , l - H o m o p t e r o e a r p i n  auf  dem yon  
uns frt iher ~ mi tge te i l t en  Wege. 

Die E n t a l k y l i e r u n g  des 2', 4', 7 -Tr imethoxyisof lavons  
(I) R~ = R~ = Me4,~, ~ mi t  Alumin iumchlor id  in Benzol  s 
unter  Rtickfluss ergab das  en t sp rechende  Tr ihydroxyiso-  
flavon (I) R~ = R~ = H yore  Smp. 272 ° (Zers.) (Acetyl- 
der ivat  Stop. 148-150 ~) in gu te r  Ausbeute .  
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Bei tier se lekt iven  Methy l i e rung  des l e tz te ren  mi t  
Methyl jodid  in Ace ton  in Gegenwar t  yon K a l i u m c a r b o n a t  
bei Z i m m e r t e m p e r a t n r  e n t s t a n d  ~ ' , 4 ' -D ihydroxy-7 -me-  
thoxyisof lavon (1) Ra ~ CHa, R~ = H (Smp. 207-208 °) in 
73 % iger Ausbeute .  

Dieses par t ie l l  me thy l i e r t e  I sof tavon gab  bei de r  Re-  
dukt ion  mi t  NaBH~np in Dioxan  n u t  in sch lech te r  Aus- 
beute  das  S te reo isomerengemisch  de r  e n t s p r e c h e n d e n  Iso- 
f lavan-4-ole I I .  

Das  rohe  S te reo i somerengemisch  liess sich du rch  l s t t in -  
diges K o c h e n  in Essigs/iure le icht  in ein Gemisch  yon 
te t racyc l i scher  V e r b i n d u n g  I I I  und  e n t s p r e c h e n d e m  Iso- 
f lav-3-en i iberffihren.  Le tz te res  k o n n t e n  wir  nu r  du rch  ein 
U V - M a x i m u m  bei 327 mix charakter is ieren .  DieVerbindung 
I I I  wurde  ohne  wei tere  Rein igung d u r e h  Methy l ie rung  mi t  
Methyl jod id  in Ace ton  in d, l -Homopte roca rp in  (IV) iiber- 
gefiihrt .  

Das so e rha l t ene  d, t -Homop te roca rp in  (IV) schmolz  bei 
123-125% wi ihrend das  nati ir l iche,  op t i sch  akt ive  Homo-  
p te roca rp in  den  S c h m e l z p u n k t  87°a, ~° aufweist .  Die syn-  
the t i sche  V e r b i n d u n g  ergab  jedoch  vtillig gleiche IR-  

(Chloroform) und  U V - S p e k t r e n  (2ra~x 285 mix , e; 9250) 
wie de r  Naturs tof f .  

M o d e l l b e t r a c h t u n g e n ~  zeigen, dass  die trans-Verkniip- 
fung der  be iden  Ringe  B und  C des H o m o p t e r o c a r p i n s  
(IV), im Gegensa tz  zur cis-Verkniipfung, zu einer  s p a n -  
nungsre ichen  S t r u k t u r  f t ihrt ,  

Der  gla t te  Ringschluss  der  Subs tanz  I I m i t  S~ure 
sche in t  cis-Verkniipfung wahrsche in l ich  zu maehen .  I m  
56,4 Mhz N M R - S p e k t r u m  1~ yon  IV a3 werden  die Reso-  
nanzen des P r o t o n s  an C4~ als D u b l e t t  m i t  Z e n t r u m  bei 
99,3 C/S und die M e t h o x y l g r u p p e n  bei 196,0 C/S bei 
h6herer  Feldst~irke als das  Signal des  Chloroforms beob-  
ach te t .  Am Modell des  H o m o p t e r o c a r p i n s  (IV) mi t  cis- 
v e r b u n d e n e n  B-C-Ringen  ergeben sich ftir die Winke l  
zwischen den durch  die A t o m e  H-C4~-Co~ und  C ,u -C ,~-H 
b e s t i m m t e n  E b e n e n  W e r t e  yon ungef/ ihr  0-10 °, die nach  
CONROV ~a J = 7,7-8 C/S ergeben  wiirden. Die K u p p -  
lungskons tan te  des P ro tons  an  C4b, J = 5,9, weis t  auf  cis- 
Stel lung ~ der  Ringe B-C des H o m o p t e r o c a r p i n s  (IV) hin.  
Alle oben e rw~hn ten  Resu l t a t e  lassen sich a m  bes ten  
du rch  die Formel  V in te rpre t ie ren .  
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Summary. The racemic  form of h o m o p t e r o c a r p i n  (V), 
a c o n s t i t u e n t  of red sandal -wood,  has  been syn thes ized  by 
a m e t h o d  which has previous ly  been proposed by  the 
authors .  N . M . R .  spect ra l  s tudies  in con junc t ion  wi th  the 
examina t i on  of models  have  enabled  the  a s s ignment  of the 
cis conf igura t ion  iV) to homop te roca rp in .  
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Some Physicochemical  Properties of Anticatalase 

TRIA 1 repor ted  t h a t  a f te r  in ject ion of ca ta tase  to r abb i t s  
and  consecut ive  t e s t  t ube  p rec ip i t a t ion  of the  formed 
an t ica ta lase  f rom the  r abb i t  s e rum by  the  ant igen,  the  
ca ta lase  could be d e n a t u r e d  by  a shif t  in pH,  the  dena tu red  
cata lase  could t h e n  be cen t r i fuged  off and  the  puri f ied 
an t ica ta lase  would remain  in the  superna te .  The following 
s t u d y  was u n d e r t a k e n  to gain more  in fo rmat ion  a b o u t  the  
chemica l  na tu re  of th is  an t ica ta lase .  

A 0.4% lyophil ized cata lase  ( W o r t h i n g t o n  Biochemica l  
Corp.) solut ion in physiological  saline is admin i s t e r ed  to  
r abb i t s  as follows: dur ing  the  first  week 0.5 ml each  for 
four  days,  du r ing  the  second 1.0 ml, t he  t h i rd  1.5 ml  and  
the  four th  2.0 ml  (also for four  days) .  In jec t ions  a f te r  a 
three  day  in te rva l  are given subcu taneous ly ,  all o thers  
in t r avenous ly  into the  ear vein. 4-7 days  a f te r  the  last  in- 
ject ion the  rabb i t s  are bled f rom the  hea r t  under  n e m b u t a l  
anesthes ia .  50 mg of crys ta l l ine  ca ta lase  in suspens ion  
(Sigma Chemical  Co.) are added  to 100 ml of an t i s e rum 
and the  solut ion is al lowed to s t and  at  room t e m p e r a t u r e  
for 6-8 h. Next ,  it is kep t  for 4 7 days  a t  a p p r o x i m a t e l y  
3 ° C. The resul t ing prec ip i ta te  is col lected by  cen t r i fuga t ion  
in the  cold and  s tored  while the  supe rna t e  is t r e a t ed  again 
as descr ibed above  by  add i t ion  of ca ta lase  to  a final con- 
cen t ra t ion  of 0.5 m g / m l  etc. The combined  prec ip i ta tes  
are washed  th ree  t imes  wi th  equal  vo lumes  of cold physio-  
logical saline, suspended  in 1.5 ml of dist i l led wa te r  (if 
100 ml an t i se rum were used) and 1.5 ml 0 .1N HC1 is 
added.  The suspens ion  is al lowed to s t and  5 rain in the  
cold. 0.5 ml of 0 .1M p h o s p h a t e  buffer  (pH 5.7) is added,  
followed by  1.5 ml of cold 0.1 N NaOH.  The prec ip i ta te  
formed is r emoved  by  cen t r i fuga t ion  and  the  supe rna t e  
con ta in ing  the  an t ica ta lase  is d ia lysed  for 18 h aga ins t  
0 . 1 M  p h o s p h a t e  buffer  of p H  5.7. Yield:  a p p r o x i m a t e l y  
50 mg. 

For  t he  amino  endgroup  analysis  the  f luorodini t ro-  
benzene m e t h o d  was used2. 60 mg of D N P  pro te in  were 
hydro lysed  in a sealed tube  wi th  10 ml of 5 .7N HC1 at  
110°C for 16 h. The hydro lysa t e  was ex t r ac t ed  wi th  e the r  
and  passed th rough  a silicic acid column.  The f rac t ion t h a t  
e luted wi th  the  17% bu tano l -ch lo ro form mix tu re  was 
c h r o m a t o g r a p h e d  in to luene-ch lo roe thano lpyr id ine -aque-  
ous a m m o n i a  so lvent  followed by  1.5 M p h o s p h a t e  buffer  
(pH 6.0) in the  second d imens ion .  Agar p la te  precipi t in  
tes ts  were pe r fo rmed  according  to the  m e t h o d  of W~LSON 
and  PRINGLE 3. In  the  e x p e r i m e n t s  on amino  acid com- 
posi t ion 10 mg  of the  dr ied p ro te in  were hyd ro ly sed  wi th  
2 ml 5.7 N HC1 for 22 h a t  110 ° C. The resul t ing hyd ro ly sa t e  
was evacua ted  to dryness  in vacuo over  N a O H  pellets,  
dissolved in sodium ci t ra te  buffer  pH 2.2 and ana lysed  in 

the  Spinco Amino,Acid  Analyser  4. P ro te in  concen t ra t ions  

were de t e rmined  spec t ropho tome t r i ca l l y  a f te r  the  ~,1% ~ l c l l }  

(280 m~, p H  5.7 0 .1N p h o s p h a t e  buffer) was found to be 
15.2 when spect ra l  absorp t ion  and  Kje ldah l  n i t rogen da t a  
were cor re la ted  and a n i t rogen  c o n t e n t  of 16% was as- 
sumed.  Sed imen ta t ion  s tudies  on the  d ia lysed mater ia l  
were pe r fo rmed  on a Spinco Model E u l t racent r i fuge  at  an 
average  t e m p e r a t u r e  of 25°C and  a speed of 59780 rpm.  
P ic tures  were t aken  at  16 min intervals .  For  the  molecular  
weight  de t e rmina t i ons  the  u l t racent r i fuge  was run at  
8225 rpm.  The syn the t i c  b o u n d a r y  cell was used for the  
app roach  to equi l ibr ium e x p e r i m e n t  as well as the  area  
measu remen t .  D a t a  for the  meniscus  only  were utilized. 

CIIARL~VOOD 5 repor ted  a So0w value of 6.50 for r a b b i t  
v-globulin (in p h o s p h a t e  buffer,  r/2 0.2 p H  6.8). Con- 
cen t r a t i on -dependence  was smal l  (not more  t h a n  3-4°o 
for a change  in pro te in  concen t ra t ion  of 1°.o w/v). Our 
S,:,, 2(1 value of 6.93 for an t ica ta lase  is der ived  by  correct-  
ing S for v iscosi ty  and dens i ty  of the  so lvent  and  ex t ra -  
pola t ing  to  zero concen t ra t ion .  Using Arch iba ld ' s  pro- 
cedure  at  8210 r p m  and assuming  a par t ia l  specific volume 
of 0.735, CHARL'~VOOD ob ta ined  a molecular  weigh t  of 
187600. Ant ica ta lase  exh ib i t s  a molecular  weight  of 
t77 600. The Figure depic t s  u l t racent r i fuge  s e d i me n t a t i o n  
runs  of cataIase  and  an t ica ta lase  sepa ra te ly  and  com- 
bined.  The shoulder  ind ica t ing  an i mp u r i t y  on the  left of 
ca ta lase  peak  becomes  more  a p p a r e n t  wi th in  the  cata lase-  
an t ica ta lase  react ion.  Some cata lase  and some an t ica ta lase  
have  remained  unreae ted ,  p robab ly  because th is  ant i -  
cata lase  fract ion lost ac t iv i ty  dur ing  isolation. The quest ion 
arises as to why  the  ca ta lase-an t ica ta lase  peak appears  so 
small  a l though  a p p r o x i m a t e l y  600/0 of the  an t ica ta lase  
mate r ia l  and 60°0 of the  ca ta lase  has reacted.  I)EUTSCH 
and  SEABRA 6 repor ted  t h a t  the  solubi l i ty  of the  cata lase-  
an t ica ta lase  complex  is much  lower t h a n  t h a t  for o the r  
a n t i g e n - a n t i b o d y  complexes  and  we obse rved  a sl ight  
t u r b i d i t y  in our  reac t ion  mix tu re  p robab ly  due  to  undis- 
solved precipi t in .  In order  to rule out  t he  possibi l i ty  t h a t  
the  ' un reac t ing  an t i ca ta lase '  m igh t  represen t  a n o t h e r  type  
of a n t i b o d y  carr ied as an i m p u r i t y  in the  isolation, an 
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