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The p-bromobenzoyl ester (C28HslO~Br) crystallizes as 
colorless needles belonging to the orthorhombic system. 
Cell parameters, as determined by  precession methods (Mo 
/f~, ,~= 0.7107 ~), are a = 16.76; b = 7.05, a n d c =  19.58 
J~. The calculated density, assuming 4 molecuies in the 
unit  cell, is 1.44 g cm-S; the measured value is 1.42 g 
cnl-2. Systematic absences indicate tha t  the space group 
is P212121" The data were estimated visually from equi- 
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inclination Weissenberg photographs (Cu Ke  radiation). 
A total  of 1493 independent  structure amplitudes was 
recorded. The structure analysis followed the usual heavy 
atom procedure 2, and the positions of all the atoms were 
located by Fourier methods. At the present stage of 
refinement, the crystallographic R-factor on 1493 reflec- 
tions is 0.11. 

A drawing of the molecular structure viewed down the 
b-axis is shown in the Figure. The structure 2b is estab- 
fished for the p-bromobenzoate of the rearrangement 
product, with the B/C ring junct ion shown to be trans, 
and with the C 8 hydrogen atom fl and the C 9 hydrogen e. 
The 3 five-membered rings are shown to be cis-fused as 
proposed 1,2. Fur ther  details of the geometry of this un- 
usual structural  feature will be published at  a later date 4. 

Zusammen/assung. Die Struktur  des p-Brombenzoates 
des Benzils~ureumlagerungsproduktes yon 3~, 17fl-Dia- 
cetoxy-11 -hydroxy-12-oxo-  5fl-A 9(11) -androsten wurde 
durch dreidimensionale RCntgenstrukturanalyse eines 
Einkristalls als 3@-Brombenzoat des llfl-Carboxy-3c¢, 
11 ~, 17fl-trihydroxy- 13 ~-C-nor-hfl-androstan 1 la, 17-Lak- 
tons erkannt.  
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A view of the structure looking down the b-axis. 
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4 A crystalline sample of the compound used in this analysis was 
kindly supplied by Dr. P. KURATH of Abbott Laboratories, North 
Chicago (Illinois 60064, USA). We wish to acknowledge helpful 
discussions with Professor P. BEAK and to thank Miss LI~DA 
KUmNA who carried out the data estimation used in this analysis. 

A N e w  S y n t h e s i s  of D e h y d r o m u n d u s e r o n e  

The total  synthesis of munduserone (I) was achieved 
from c[ehydromunduserone (II) by OLLIS et al. 1. Compound 
(II) was obtained through HOESCH procedure, followed by 
Cyclization, from methyl (2-cyanomethyl-4, 5-dimethoxy- 
Phenoxy) acetate. The preparation of the ester, however, 
was troublesome and did not  give satisfactory results. 

• The present paper describes a new synthetic method oI 
(II) from 7,2', 4', 5'-tetramethoxyisoflavone (III) *, itself 
a readily available substance, via tephrosic acid mono- 
alethyl ether (IV). 

The reaction of 2-hydroxy-4-methoxyphenyl 2, 4, 5- 
trimethoxybenzyI ketone (V) 2 with ethyl orthoformate in 
Pyridine-piperidine afforded (III) (m.p. 190-191 °) (lit. 2, 
ra.p. 190_191 o) in 80% yield. Selective demethylation at  
the 2"-position of (III) in acetonitrile with anhydrous 
aluminium chloride furnished 2'-hydroxy-7, 4', 5"-trimeth- 
°Xyisoflavone (VI, m.p. 200-201°; IR 1614 cm -1 (C = O) 
(Nujol), UV lEtOH nm (log e); 266 (4.23), 300 (4.27). 

Ound: C, 65~'8~: H, 5,04, CIsHi,O . requires: C, 65,85; 

H, 4.91%) in 85% yield. Reaction of the isoflavone (VI) 
with ethyl bromoacetate in the presence of potassium 
carbonate gave the 2'-phenoxyacetate derivative (VII, 
m.p. 163-164 °, I R  1736, 1647, 1633 cm -1 (C = O) (Nujol), 
UV-maxIEtOH nm (Ioge); 247.5 (4.36), 296 (4.25). Found:  C, 
63.69; H, 5.39. C~zH2~O s requires: C, 63.76; H, 5.35%) 
in 94% yield. The t reatment  of (VII) with dilute alkali 
gave tephrosic acid monomethyl  ether (IV, m.p. 205-206 °, 
IR  3250 (broad) (OH), 1735, 1635 cm -1 (C = O) (Nujol), 
UV --,nax~EtOt-I nm (1oge); 277 (4.21), 315 (3.94). Found:  C, 
60.45; H, 5.38. C10Hz0Os requires: C, 60.63; H, 5.36~/o) 
(lit. n, m.p. 204-205 °) in 71% yield. By intramolecular 
cyclization with acetic anhydride and anhydrous sodium 

1 j. R. HERBERT, W. D. OLLIS and R. C. RUSSEL, Proc. chem. Soc. 
177 (1960). 
K. FUKUI, 1VL NAKAYAMA, M. HATANAKA, T. OKAMOTO and Y. 
KAWASE, Bull. them, Soc. Japan 36, 397 (1963). 

8 N. FINCH and W. D. Oszis, Proc. chem. Soe. 176 (1960). 
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aceta te ,  the  e ther  (IV) gave  dehydromunduse rone  (II, 
m.p, 209-210 °, I R  1634 am -1 (C = O) (Nujol), U V  ..,~a.1EtoH 
nm (log e); 231 (4,48), 277 (4.39), 302 (4.23). F o u n d :  C, 
67,06; H,  4.69. C10HI60~ requires :  C, 67.05; H,  4.75%) 
(lit. 3, m.p.  210°). 

The  convers ion of (II) in to  (:t:)-(I) has  a l r eady  been  
repor ted  I, this  paper ,  therefore,  comple tes  a new synthesis  
of (I), 

Zusammen]assung. Eine  einfache Synthese  yon  Dehy-  
d romunduse ron  aus 7, 2', 4', 5 ' -Te t r ame thoxy- i so f l avon  
wird beschrieben.  
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E n h a n c e m e n t  of  F l u o r e s c e n c e  E m i s s i o n  of  
A c r i d i n e  O r a n g e  b y  N u c l e o s i d e s  

Acridine  orange (AO) is one of t he  basic dyes exhib i t ing  
a typ ica l  b ind ing  to  polynucleot idesX-L W h e n  AO is 
bound  to  polynucleot ides ,  2 types  of complexes,  Complex  
I and Complex  I I ,  are formed,  depending  on the  concen- 
t r a t ion  rat io  of po lynucleo t ide  to  dye.  The  fo rmat ion  of 
Complex I a t  low concen t ra t ion  ra t io  of po lynuc leo t ide  
to  dye  brings abou t  a new absorp t ion  band  a t  the  shor ter  
wave- l eng th  region t h a n  the  absorp t ion  peak  of AO 
m o n o m e r  and  the  quench ing  of AO fluorescence. On the  
o ther  hand,  the  fo rmat ion  of Complex  I I  a t  h igh  concen-  
t r a t ion  ra t io  of po lynue leo t ide  to  dye  yields a red shif t  of 
absorpt ion  band  of AO and the  e n h a n c e m e n t  of AO 
fluorescence. The  former  complex  is considered to be 
formed by  the  m e t a c h r o m a t i c a l  b inding of AO to t he  
phospha tes  of po lynucleo t ide  and the  l a t t e r  by  the  in ter-  
ca la t ion of AO be tween  base pairs. 

The  p resen t  ar t ic le  deals  w i th  t he  absorp t ion  and  
f luorescence character is t ics  of AO in the  presence of  
var ious  nueleosides to f ind the  e l emen ta ry  in fo rmat ion  
abou t  the  in te rac t ion  be tween  AO and nucleic acid bases. 
I n  the  aqueous  solution, AO has a s t rong t endency  to 
form a non-f luorescent  d imer  in which the  t rans i t ion  
m o m en t s  of monomers  are paral le l  to each o ther  and 
perpendicu lar  to  the  d i rec t ion  of a line connec t ing  the i r  
centres  of gravityS,% Therefore ,  t he  absorp t ion  spec t rum 
of aqueous  AO solut ion general ly  consists of no t  only  
the  monomer  0--~ 0 absorp t ion  band (at 492 rim) bu t  
the  d imer  absorp t ion  band (at 464 nm), excep t  for in t he  
ex t r eme ly  low concentrat ions .  The  d imer  absorp t ion  band  
over laps  upon the  monomer  0 --~ 1 absorp t ion  band.  The  
absorp t ion  fea ture  is shown in F igure  1, curve  (a), where  
the  concen t ra t ion  and  t e m p e r a t u r e  are  respec t ive ly  
2,10-~M and 6 °C. 

On the  add i t ion  of high concent ra t ion  of adenosine,  
the  absorp t ion  spec t rum undergoes  p ronounced  changes,  
as shown in F igure  1, curve  (1). The  d imer  dissociates 
in to  monomers  and the  m o n o m e r  absorp t ion  band shifts 
to  longer  wave- leng ths  by  abou t  5rim. This  absorp t ion  
behav iour  is qu i te  s imilar  to  t h a t  of AO when  the  h igh  
concen t ra t ion  of D N A  is added  to the  aqueous  AO solu- 
tion. The  absorpt ion  spec t rum has a band m a x i m u m  at  
abou t  502 nm at  the  herr ing  sperm D N A  to AO ra t io  of 
100:1 (Complex II) ,  as shown in F igure  1, curve  (1'). 
Since the  f luorescence-exci ta t ion spec t rum coincides 
exac t ly  wi th  the  absorp t ion  spec t rum,  cu rve  (1') is known 
to  be a t t r i bu t ab l e  to  t he  AO m o n o m e r  complex ing  wi th  
DNA.  The  d imer  or iginal ly  present  dissociates comple te ly  
in to  monomers  by  the  addi t ion  of large excess of DNA.  
W h e n  AO solutions in the  absence and presence of adeno- 
sine or D N A  are warmed  up to 70°C, the  absorp t ion  
spec t rum changes to the  free m o n o m e r  band in all  cases. 
This  is shown in F igure  1, curves  (b), (2) and (2'). The  
broadness  of curve  (2") indicates  tha t ,  in the  case of 
Complex  I I ,  some f rac t ion of AO still  remains  bound  as 
Complex  I I  even  a t  this t empera tu re .  
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