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noch  n ich t  beschr i ebenen  6-Chlor -Campheroxims  (II) ent-  
spr icht .  Ober  chemischen  Abbau  und  S te reochemie  dieser  
V e r b i n d u n g  wird  gesonder t  ber ich te t .  

6 -Chlor -Campherox im e n t s t e h t  auch  als N e b e n p r o d u k t  
be im E inwi rken  yon  Ni t rosy lch lor id  auf  ~-Pinen sowie bei 
der  R e a k t i o n  von Chlorwassers tof f  mi t  P inoca rvonox im.  
Die hierbei  erziel ten Ausbeu t en  sind j edoch  n u t  gering. 

I m  Zuge der  Kons t i tu t ionsaufk lArung  des 6-Chlor- 
C a m p h e r o x i m s  s te l l ten  wir  uns zu Vergle ichszwecken 
~(Pinocarvonoximhydrochlor id  )> x her.  

Das  N M R - S p e k t r u m  dieser  V e r b i n d u n g  zeigt  neben  den  
Signalen fiir die M e t h y l g r u p p e n  (1,0, 1,16 und  1,26 ppm)  
und  d e m  Singule t t  des O x i m - P r o t o n s  bei  8,7 p p m  ein 
wei teres  S ingule t t  bei 3,7 p p m .  Das  A u f t r e t e n  dieses Si- 
gnals  sowie das Feh len  e iner  cha rak te r i s t i s chen  B a n d e  fiir 

I 
die P a r t i a l s t r u k t u r  C1-C-CH32 schl iesst  die von  TREIBS 1 

I 
vorgeschlagene  S t r u k t u r  eines P i n a n - D e r i v a t e s  aus. Eine  
C a m p h a n - S t r u k t u r  k o m m t  ebenfal ls  n i ch t  in ]3etracht .  
Dagegen  liisst sich das S ingule t t  gu t  durch  das  I so fenchan-  
Grundger i i s t  erkl~iren. Es  en t sp r i ch t  danach  d e m  P r o t o n  

C6, das  du rch  den  s t a rk  nega t iven  CI -Subs t i t uen ten  a m  
gleichen C-Atom nach  t i e fe rem Feld  ve r schoben  wird.  Der  
V e r b i n d u n g  y o n  TREIBS 1 muss  dahe r  die S t r u k t u r  des 
6 -Chlor - I sofenchonoxims  (III)  zugeschr ieben  werden .  Un-  
sere Ergebn i sse  erglinzen Fes t s t e l lungen  yon  HARTSHORN 
und  WALLIS 3, w o n a c h  be im E inwi rken  yon  ]3romwasser-  
s toff  auf  P inocarveo l  ebenfal ls  ein Der iva t  des  I sofenchans ,  
und  zwar  der  6 -Brom-Isofenchy la lkohol  (IV) en t s t eh t .  

Summary. The  n i t rosochlor ide  of p inene  d issolved in 
benzene  will be  t r a n s f o r m e d  q u a n t i t a t i v e l y  b y  adsorb ing  
to  SiO, to  t he  no t  ye t  descr ibed  6 -ch lor -campherox im.  
This  c o m p o u n d  is also a b y - p r o d u c t  in t he  reac t ion  of 
a -p inene  wi th  n i t rosylchlor ide .  
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C h e m i c a l  S t r u c t u r e  o f  C i r c u l i n  B 

I n  1949 circulins A and  B were  i sola ted  f rom t h e  cu l ture  
fluid of Bacillus circulans Q-19 I. I n  1958 KOFFLER and  
KOBAYASHI 2 r epo r t ed  t h a t  the  chemical  s t ruc tu re s  of 
these  an t ib io t ics  are  cyclic decapept ides ,  and  circulin 13 
has  a s imilar  s t r uc tu r e  to  circulin A, w i th  t he  except ion  
t h a t  t he  Moa s is a t t a c h e d  t h r o u g h  the  y -amino  group of 
t he  D a b  m a r k e d  b y  an as ter i sk  in t he  s t ruc tu re  of 
circulin A (Scheme 1). 

Moa -+ (7) Dab --~ (~) Dab --~ Thr --~ (~) Dab ~ Thr 

I (e) 
Dab 

$ 
Dab(0¢) +- Ile ~ n - -  Leu +- Dab(c0 

Scheme 1. Chemical structure for circulin B 
by KOFFLER and KOBAYASHI 2 

This  seemed to  be ve ry  unusua l  in t he  v iew of our  
resul ts  ob ta ined  in s tudies  of t he  chemical  s t ruc tu res  of 
p o l y m y x i n  series an t ib io t ics  4. Namely ,  colist ins A and  B, 
p o l y m y x i n s  131 and  13v or p o l y m y x i n s  D 1 and  D 2 differ  
f rom each  o the r  only  in t he  na tu r e  of the i r  f a t t y  acid 
componen t s .  The  resu l t  of our  r e - examina t i on  now proves  
t he  s t ruc tu re  of circulin ]3 to  be t h a t  shown  in Scheme  2. 

Dab -~ D - -  Leu --~ lie 
(~) 

t 
Ioa -+ (~) Dab -+ Thr -+ (0t) Dab --~ (~x) Dab 

(7) 
t' (~) 

Thr <-- Dab (~) <-- Dab 
Scheme 2. Full structure for circulin B 

Circulin B was  isola ted  f rom the  cu l ture  fluid of 
B. circulans ATCC 14040 by  ion exchange  c h r o m a t o g r a p h y  
(Amberl i te  IRC-50, H+-form) and  by  c o u n t e r c u r r e n t  dis- 
t r ibu t ion .  The amino" acid compos i t ion  of t he  puri f ied 
circulin B was  conf i rmed  as L-Thr : D-Leu : L-Ile : L-Dab in 
t he  molar  ra t io  of 2 : 1 : 1 : 6 .  The  m e t h y l  es ter  de r iva t ive  
of t he  f a t t y  acid i sola ted  f rom the  acid h y d r o l y s a t e  of 
circulin B was found  to  be  isooctanoic  acid m e t h y l  es te r  
b y  gas c h r o m a t o g r a p h y .  This  resul t  conf l ic ted  w i t h  t he  
r epo r t  of KOFFLER and  KOBAYASHI 2 t h a t  circulirt ]3 
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conta ins  6-methyloc tanoic  acid. By  apply ing  p o l y m y x i n  
acylase 6, which  was isolated f rom soil bacter ia ,  to cir- 
culin ]3, deacyl  circulin B was obta ined.  F r o m  the  acid 
hydro lysa te  of D N P - d e r i v a t i v e  of deacyl  circulin t3, di- 
D N P - D a b  was de tec ted  as the  N - t e r m i n a l  amino  acid, 
and the  molar  rat ios  of free amino  acids in the  acid 
hydro lysa te  of D N P - d e r i v a t i v e  of circulin B were found 
to be T h r : L e u : I l e : D a b =  2 : 1 : 1 : 1 .  These resul ts  sug- 
gested t h a t  circulin B does no t  have  the  s t ruc tu re  pro- 
posed by KOFFLER and KOBAYASHI ~. 

Then, using our technique with Nagarse z (subtilo pepti- 
dase A, EC  3.4.4.16), we obta ined  the  fol lowing f ragments :  
(I) Ioa  -~  (~)Dab -9- Thr ,  (II) Ioa  --~ (~)Dab --~ T h r  -->- 
(~)Dab, (nI) Dab,  (IV) a cyclic hep tapep t ide  hav ing  the  
molar  rat ios of amino  acids of T h r : L e u : I l e : D a b =  
1 : 1 : 1 : 4. App ly ing  the  SANGER'S D N P  m e t h o d  to IV we 
de tec ted  ~-DNP-Dab ,  which could no t  be found in the  
comple te ly  d in i t ropheny la ted  circulin B. The  AKABORI'S 
hydrazinolysis  m e t h o d  e failed to find the  ca rhoxy  ter-  
mina l  amino  acid of pep t ide  IV. The  Rf  va lue  of IV was 
ident ical  wi th  t h a t  of the  cyclic hep tapep t ide  ob ta ined  
f rom circulin A by  the  enzymat ic  hydrolys is  using 
Nagarse,  by  compar ison  wi th  the i r  Rf  values  in paper  
chromatography .  In  addit ion,  considering the  chemica l  

s t ruc tures  of o the r  p o l y m y x i n  series ant ib iot ics  4, the  
amino  acid sequence of pep t ide  IV  was found to be 
cyclo(y) Dab  --~ (~)Dab --~ Leu -->- I le -->- (c¢) Dab  --~ (~)Dab --~ 
T h r  -~.  

On the  basis of these results,  circulin B has  a s imilar  
s t ruc ture  to circulin A as shown in Scheme 2 and only  
differs f rom circulin A in hav ing  Ioa  in place of Moa. 

Zusamrnen/assung. Es wird fiber die S t ruk tu raufk l i i rung  
yon Circulin ]3, e inem A n t i b i o t i k u m  aus Bacillus circulans 
ATCC 14040, ber ichtet ,  dem die F o r m e l  des Schemas  2 
zukommt .  
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The Synthesis  of a Natural  Dinucleoside Phosphate  Derivative with the Aid of a Purine Cyclonucleoside 

In  a previous  communicat ionX we described the  use of 
an 8, 5 '-o-purine cyclonucleoside for the  synthesis  of a 
dinucleoside phosphate .  As this procedure  yielded a 
p roduc t  hav ing  a hyd roxy l  group a t  posi t ion 8 of the  
pur ine  moie ty ,  i t  was of in teres t  to s tudy  the  opening of 
the  anhydro  l inkage of an 8, 5"-S-purine cyclonucleoside 
by  the  a t t ack  of a nucleoside phospha te  anion. Such an 
approach  would  lead to the  fo rmat ion  of a dinucleoside 
phospha te  wi th  a mercap to  group a t  posi t ion 8 of the  
pur ine  nucleus, which could be r emoved  by  t r e a t m e n t  
w i th  R a n e y  Ni, thus  resul t ing in a p roduc t  hav ing  no 
unna tu ra l  subst i tuents .  

8 ,5 ' -Anhydro-8-mercapto-2 '-o-mesylguanosine ~ (200 rag) 
was, therefore,  ref luxed wi th  1.2 equivalents  of t r i -n -bu ty l  
a m m o n i u m  3"-uridylate in d ry  D M F  for 14 h. The  di- 
nucleoside phosphate ,  ur idyl-(Y-5 ' ) -8-nlercapto-2 ' -o-me-  
sylguanosine (I), was isolated by  p repara t ive  paper  
ch roma tog raphy  on W h a t m a n  3 m m  paper  3 in 41% yield. 
Ri,  0.37; ;~me~, 0 .1N HCI-265.5, 295 (sh) nm;  0 .1N N a O H  
268, 285 (sh) nm. Formic  a d d  hydrolys is  of this p roduc t  
gave  uracil  and 8-mercaptoguanine.  Pape r  ch romato-  
graphic  analysis of the  snake v e n o m  phosphodies terase  
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hydro lysa te  showed t h a t  ur idine and ano the r  substance,  
p resumably  8-mercapto-2 ' -o-mesylguanosine-5 ' -phosphate ,  
were formed.  T h a t  the  m e t h y l  su lphona te  group a t  the  
2'  posi t ion in the  pur ine  cyclonucleoside was no t  dis- 
p laced (or displaced only  to a v e r y  small  ex tent )  by  the  
phospha te  anion was shown by  the  presence of absorp t ion  
a t  1170 cm -1 (Nujol) in the  I R - s p e c t r u m  of I.  This  is 
consis tent  wi th  an  observa t ion  m a d e  earl ier  t h a t  i t  is 
diff icult  to r e m o v e  this group 2. 

Uridyl-(3'-5")-8-mercapto-2"-o-mesylguanosine (I) was 
ref luxed wi th  R a n e y  Ni in aqueous  e thano l  (1:1) for 3.5 h. 
F i l t r a t ion  of the  ca ta lys t  and evapora t ion  of t he  so lvent  
y ie lded ur idyl - (3 ' -5 ' ) -2 ' -o-mesylguanosine  (II) in 75% 
yield, Rf  0.403; 2ma x, 0 . 1 N  HC1-260, 0 .1N NaOH-262  nm. 
This  p roduc t  conta ined  sulphur,  had  mesyl  absorp t ion  in 
the  I R  and yie lded guanine  and uracil  on formic  acid 
hydrolysis  a. 

Zusammen[assung. Die Behand lung  yon  8-5"-Anhydro- 
8-mercapto-2 ' -o-mesylguanosin  m i t  (1,2 Aquiva len t )  Tri-  
b u t y l a m m o n i u m - u r i d y l a t  in s iedendem D M F  lieferte  das  
Dinuc leos idphospha t  Uridyl-  (3'- 5')- 8-mercapto-2 ' -o-me-  
sylguanosin.  Wei t e re  13ehandlung m i t  R a n e y  Ni  ff ihrte 
zum Uridyl-  (3 ' -5 ' )-2 ' -o-mesylguanosin.  
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