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ca. 190 ~ (dec., sof tens  a t  78-85~ Found :  C, 41.84; H, 
4.62; Anal. calcd, for C40Hx2NsO3CI: C, 42.00; H, 4.200/0 . 

5'-Chloro-5'-deoxy-2', 3'-O-isopropylideneionosine was 
s imilar ly  ob ta ined  in 49% yield. The product ,  isolated 
by  ex t rac t ion  wi th  chloroform and  crys ta l l iza t ion f rom 
water ,  had  the  phys ica l  cons tan t s  previously  repor ted  6. 

Dinucleoside phosphates. Uridylyl - (3 ' -5 ' ) -adenosine  (III) 
was synthes ized  by  hea t ing  5 ' -chloro-5 ' -deoxy-2 ' ,3 ' -O-  
i sopropyl ideneadenos ine  (I) wi th  1.2 equiva lents  of tr i-  
n -bu ty l  a lnmonium-3 ' -u r idy la te  in d ry  D M F  for 3 h. The 
react ion p roduc t  was isolated af ter  removal  of so lvent  
by  p repa ra t ive  paper  c h r o m a t o g r a p h y L  Yield 45%;  
Rf  (A), 0.34; Rf  (B), 0.16. 2max, H 2 0 - 2 6 0 n m ;  0 .1N 
HC1-260nm; 0 .1N N a O H - 2 6 2 n m .  

The s t ruc ture  of this  p roduc t  was es tabl ished by  
ident i fy ing  the  p roduc t s  of formic acid and enzymat i c  
hydrolyses  by  pape r  ch romatography .  Formic  acid hydro-  
lysis gave uracil  and adenine,  snake v e n o m  phospho-  
dies terase  hydrolysis ,  uridine and adenos ine -5 ' -phospha te  
and pancrea t ic  r ibonuclease hydrolys is  ur id ine-3 ' -phos-  
p h a t e  and adenosine,  thus  indicat ing t h a t  the  isolated 
p roduc t  was ur idylyl - (3 ' -5 ' ) -adenosine  and  no t  the  
expec ted  2 ' ,3 ' -O-isopropyl idene adenosine  compound .  
There  is no obvious  exp lana t ion  for the  loss of the  iso- 
p ropyl idene  group dur ing  the  format ion  of the  dinucleo- 
side phospha te .  The hydrogen  chloride produced  dur ing  
the  course of the  react ion m a y  be responsible  for this  
deblocking bu t  curiously the  same p roduc t  was ob ta ined  
even when  an ex t ra  mole of t r i -n-butyI  amine  was added  
to the  react ion mixture .  

Besides III ,  two  minor  p roduc t s  hav ing  2m~ ~ a t  262 
and at  290 nm were also formed.  The p roduc t  wi th  2ma* 
290 nm is also formed when  a DMF solut ion of I is 
hea ted  at  100 ~ for 3 h bu t  mos t  of the  chloro comp o u n d  
is still p resen t  a t  the  end of 3 h. This fact  indicates  t h a t  
N3, 5 ' -cyclizat ion which is a facile reac t ion  in the  case 
of 2',3'-O-isopropylidene-5'-O-p-toluene sulfonyl  adeno-  
sine : is much  slower wi th  I and hence its abi l i ty  to react  

wi th  o the r  nucleophiles.  Fo r  instance,  2', 3 ' -O-isopropyli-  
dene adenosine  is ob ta ined  when  I is t r ea ted  wi th  0 .1N 
NaOH a t  100 ~ for 3 h. This  difference in the  behav iour  
of the  tosy la te  and  the  cor responding  chloro co mp ound  
m a y  be a t t r i b u t e d  to the  d i f fe ren t  ra tes  a t  which these  
groups are displaced.  

Uridylyl-(3 ' -5 ' ) - inosine (IV) was ob ta ined  in 30% yield 
by  ref luxing 5 ' -chloro-5 ' -deoxy-2 ' ,  3 ' -O-isopropyl ideneino-  
sine (II) wi th  1.5 equiv, of u r id ine -3 ' -phospha te  and  2.5 
equiv, of t r i -n -bu ty l  amine  in wa te r  for 12 h. The s t ruc-  
ture  of the  p roduc t  (IV), Rf  (B), 0.35; ,tm~x, H20-252.5 nm;  
0 .1N HC1-252nm, was es tab l i shed  by  ident i fy ing  the  
p roduc t s  of enzymat i c  hydro lys is  as wi th  the  cor respond-  
ing adenosine  compound .  In  th is  case too, two p roduc t s  
o ther  t h a n  IV were formed,  one of which was 2', 3 ' -0-  
isopropylideneionosine.  In  con t r a s t  to the  react ion of I, 
the  react ion of I I  wi th  u r id ine -3 ' -phospha te  anion in 
DMF resul ted  in a mix tu re  of 5 p roduc t s  and d ioxane  
and e thanol  p roved  to be poor  solvents  for th is  reac t ion  8. 

Zusammen/assung.  Uridylyl - (3 ' -5 ' ) -adenos in  und Uri-  
dylyl-(3 ' -5 ' ) - ionosin wurden  durch  U m s e t z u n g  eines pas- 
senden 5 ' -chloro-5 ' -deoxy-2 ' ,  3 ' -O-isopropyl idene-Nukleo-  
sids mi t  Ur id in -3 ' -phospha t  syn the t i s ie r t .  
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C h e m i c a l  C o n s t i t u e n t s  of  the  A n t i b i o t i c  F r a c t i o n  

Ethano l  ex t rac t s  of the  roots  of Arnebia nobilis Ra- 
chinger  (N.O. Boraginaceae) 2 showed bacter ic idal  and  
fungicidal  ac t iv i ty  when  pu t  t h rough  a wide screen of 
biological t es t sL  The ant ib iot ic  ac t iv i ty  was found to 
be associated wi th  the  hexane  soluble f ract ion of this  
mater ia l .  This f rac t ion on silica gel c h r o m a t o g r a p h y  
yielded 4 dark  red crystal l ine products ,  provis ional ly  
des igna ted  as A-1 (C21H2206) 4 m.p.  116-117 ~ , A-2 
(C2,Hz407) m.p.  92 94 ~ A-3 (C~sH~sO~) m.p.  104-105 ~ 
and A-4 (C~6Hx605) m.p.  146 ~ The da t a  leading to the  
charac te r iza t ion  of A-4 as the  n a p h t h a q u i n o n e  a lkanin  
(I, R=H) originally isolated f rom Alkanna  tinctoria 5 and 
subsequen t ly  f rom Onosma echiodes 6 and  Arnebia hi@i- 
dissima 7 and of A-3 and A-1 as a lkannin  m o n o a c e t a t e  
(I, R=Ac) and as a lkannin  fl, f l -dimethylacrylate (I, 
R-(CH3) 2 C CHCO) follows. 

OR OHg O OH O OH 
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of  A r n e b i a  n o b i l i s  ~ 

A-4 was ident i f ied as a lkannin  8 as it  formed a tr i-  
ace ta te  m.p.  132 ~ , a d ibenzoa te  m.p.  175-178 ~ and  a 
m o n o m e t h y l  e ther  m.p.  99 ~ on t r e a t m e n t  wi th  methanol ic  
hydrochlor ic  acid. I t s  mass  spec t rum had a M+ peak at  
288 and s ignif icant  peaks a t  m/e  270, 255, 229 and 227 
assignable to the  ions I I I ,  IV, V and VI respect ively.  
The fo rmat ion  of an ion such as V by  the  loss of HC = CH 
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is a c o m m o n  fea ture  of t he  mass  spec t ra  of quinones  9. 
I t s  fo rmat ion  in subs tan t i a l  amoun t s  is evidence t h a t  of 
t he  2 t au tomer i c  s t ruc tures  I and  I I  of a lkannin  1~ the  
s t ruc ture  I p redomina tes .  Mass f r agmen ta t ion  of I I  should  
no t  give the  ion m/e  229 b u t  ions wi th  m/e  91 (vii) and  
116 which  are fo rmed  in less s ignif icant  amounts .  

III IV 

 2-ol i 
V VI VII  

In  addi t ion  to  a U V - m a x i m u m  a t  280 nm,  which  is 
p re sen t  in the  spec t ra  of all 4 compounds  isolated,  A-1 
has  a m a x i m u m  a t  216.5 n m  which along wi th  the  s t rong  
bands  a t  1700 and  1150 cm -1 in i ts  I R - s p e c t r u m  indica te  
t h a t  th is  c o m p o u n d  is an ~,/~-unsaturated ester. I t s  mass  
spec t rum has  a molecular  ion peak  at  m/e  370. This  ion 
readi ly loses 100 mass  uni ts  and  the  subsequen t  a b u n d a n t  
f r agment s  are t he  same as those  observed in the  mass  
spec t rum of a lkann in  excep t  for an addi t iona l  peak  a t  
m/e  100. Hydro lys i s  of A-1 wi th  N K O H  in an a tmosphe re  
of n i t rogen  yie lded a lkannin  and  an acid (CsHsO2; 
M § 100) m.p.  65-66 ~ which  formed an anilide (CnH13ON) 
m.p.  126-127 ~ This  acid was  ident i f ied as 8, f l -dimethyl-  
acrylic acid (MMP- and  IR- ,  UV- and  NMR-spec t ra ) .  
A-1 is, therefore ,  a lkannin  fi, f l -d imethylacryla te  (I, 
R=(CH3) , �9 C=CH. CO). This  s t ruc tu re  is in ag reemen t  w i t h  
i ts  N M R - s p e c t r u m n :  two C H 3 d  T8.42 and  8.30 (J, 
1.5 cps) [(CH3) , C -CH-CH2- ]  ; two C H  3 d T 8.04 and  7.80 
(J, 1.5 cps) [(CH3) 2 C=CH-CO-] ;  m (Helle) T 7.4; t (Hd) 
T 4.82; m (Hi) T 4.20; t (Hf) "r 3.98; d (Hh) T 3.06; s (HaHb) 

2.84 and 2s (HcHg) T - -2 .27  and  --2.47 (disappeared 
on D20 shake) and  also the  chemical  and  spect ra l  
proper t ies  of a t e t r a a c e t a t e  (C29H34010) m.p.  192 ~ fo rmed  
on reduet ive  ace ty la t ion  of A-1 wi th  zinc dust ,  acet ic  
anhydr ide  and  fused sod ium acetate .  

A-3 was found  to  have  an acetyl  func t ion  ( IR 1740, 
1250cm-1;  N M R  s (3H) z 7.85). I t s  mass  spec t ru m 

showed no molecular  ion peak,  t he  molecule losing 60 
mass  uni ts  to  give an a b u n d a n t  peak  a t  m/e  270 and  its 
N M R - s p e c t r u m  was similar  to  the  N M R - s p e c t r u m  of A-1. 
On alkaline hydrolysis ,  A-3 yie lded a lkannin  and acetic 
acid and is, therefore, a lkann in  monoace t a t e  (I, R=Ac). 

A-2 (C21H2407) appears  to  be a t iglic acid es ter  of 
dihydrohydroxyalkannin (VIII) as i t  yields tiglie acid 
and  the  cyclic e ther  (IX) on alkaline hydrolysis .  The 
s t ruc tu re  of A-2 has  still to  be conf i rmed.  
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OH OH O OH O 

VIII IX 

The ant ib io t ic  ac t iv i ty  of these  a lkannin  der ivat ives  
has  been es tabl i shed;  A-2 would appea r  to  be the  m o s t  
po ten t ,  inh ib i t ing  the  g rowths  of Gram-pos i t ive  bac te r ia  
(Staphylococcus aureus and  Bacillus subtilis) and  fungi  
(Candida albicans and Cryptococcus neo~ormans) a t  a 
concen t ra t ion  6.25 ~g/m112. 

Zusammen[assung. Aus den Wurze ln  von  Arnebia no- 
bills wurden  4 an t ib io t i sch  wi rksame  Stoffe isoliert. Die 
S t ruk tu r  von  dreien wurde  aufgeklSxt. 
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monoacetate and fl,~-dilnethylacrylate from Lithosperm erythro- 
rhizon, I. MORIMOTO, T. KISHI, S. IKEGANA and Y. HIRATA, Tetra- 
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coiamunicatin 6 this paper, 

C O - B i n d i n g  P i g m e n t  (P-450)  and Other  E lec tron  T r a n s p o r t  C o m p o n e n t s  in H e p a t o m a  Bear ing  Rats  

It has been established that liver microsomes contain 
a family of hydroxylating enzymes i which are to a greater 
or lesser degree coupled to a specific electron flow system. 
A variety of compounds are metabolized by this oxidation 
route. These microsomal systems which are responsible 
for oxidation of (certain) carcinogens and of other foreign 
metabolites contain 'mixed-function oxidases' in which, 
commonly, NADPH supplies the necessary reducing 
equivalents. The type reaction: 

A H +  DH~+ 02--->AOH+ D +  H20 

is charac ter i s t ic  of th is  ca tegory  of detoxicat ion.  One 
oxygen  is incorpora ted  in to  the  carcinogen subs t r a t e  
(AH), t he  o the r  oxygen  is reduced  a t  the  expense  of a 
donor  (DH~; usual ly  N A D P H +  + H+) to  water .  This  
l i t e ra ture  has  been  viewed by  MASON et  al. 2 and  by  
KING et  al. 8 and, wi th  respec t  to  drug oxidat ion,  b y  
GILLETTE 4. 

KATO et  al. 5 repor ted  t h a t  the  ox ida t ion  ra te  of drugs 
by  l iver microsomes  was s ignif icant ly  lower t h a n  normal  
in ra t s  bear ing Walker  ca rc inosarcoma 256. KATO et al. e 
have  fu r ther  no ted  a lower t h a n  normal  ac t iv i ty  of cer ta in  


