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Synthes is  of 2-Nitrosof luorene by Peracetic Acid 

In 1961 we reported the N-hydroxylat ion of 2-amino- 
fluorene by rat  l iver microsomes 1. The N-hydroxylat ion 
products were extracted in the form of nitrosofluorene 
into CC1, after oxidizing the diluted incubation mixtures 
with ferricyanide. The reference compound 2-nitroso- 
fluorene was prepared by the peracetic acid oxidation of 
2-aminofluorene according to the method of HOL~IES and 
BAYER 3. 

GUTMANN z in 1964 stated that  when the peracetic acid 
oxidation is applied to 2-aminofiuorene the principal 
products of the reaction are 2, 2"-azoxybisftuorene and 
2-nitrofluorene. MILLER and co-workers 4 also emphasized 
that  they likewise failed in a t tempts  to prepare 2-nitroso- 
fluorene by this method. 

From these data  KIESE 5 adduced that  we therefore 
have only tried to find the microsomal N-hydroxylat ion 
of 2-aminofluorene and tha t  we failed to substantiate our 
claims to have synthetized 2-nitrosofiuorene and to have 
detected it in suspensions of microsomes incubated with 
2-aminofluorene. 

Therefore, we feel tha t  a detailed description of the 
synthesis is appropriate. 

One gram of 2-aminofluorene (5,52 mmoles, F = 129 to 
130 °C) is dissolved in 20 ml of glacial acetic acid. 6.0 ml 
of 30% aqueous H202 (Merck, pro analysi) are added, 
the mixture is warmed to 45-50°C for 3 min and is then 
allowed to come to room temperature.  Direct light should 
be excluded. After several minutes the light yellow 
solution turns emerald green. 

The formation of 2-nitrosofluorene was checked by thin 
layer chromatography. Three/~1 of the reaction mixtures 
were applied to plates coated with silica gel HF,5 ~ (Merck, 
Darmstadt) ;  development with petrol ether (40-60°C) 
plus acetone; 4 + 1. The spots of nitrosofluorene, RI  0.7, 
were detected by UV-absorption and by spraying with 
5% aqueous trisodium pentacyanoamine ferrate. This 
procedure was also found to be useful to follow the 
appearance of nitroso or N-hydroxy derivatives during 
synthetic oxidation of arylamines or during reduction of 
nitro compounds. 

Two hundred ml of cold water are added after 30 rain 
and the mixture is extracted twice with 40 ml portions 
of CC14. The aqueous phase is then treated with 10 ml of 
a 5% solution of ferriammoniumsulphate and is extracted 
another 2 times with 30 ml portions of CCla. The combined 
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CCI~ extracts are washed once with equal volumes of 1N 
H2SO 4 and twice with cold water. 

The CC14 is dried over N h S O  4 for 30 rain and then is 
evaporated in vacuo at  20-25°C. The yellow brown 
residue is dissolved in a minimum of warm n-hexane and 
placed on a 20 × 200 mm column of silica gel V/oeIm 
(M. \¥oelm, Eschwege). The column is developed with  
n-hexane. A deep green band of 2-nitrosofluorene moves 
in front of the other coloured substances. The green band 
is collected and evaporated to dryness at  20-25°C in 
vacuo yielding emerald green crystMs, F = 76-77 °C. The 
yield of several experiments was 6-15%. The UV- 
absorption spectra was identical with tha t  of 2-nitroso- 
fluorene synthetized by reduction of 2-nitrofluorene and 
consequent oxidation of the hydroxylamine as described 
by LOTLIKAR et al. 4. The mixture melting point gave no 
depression. 

The direct oxidation of several arylamines according 
tO HOLMES and BAYER ~ and purification by means of 
column chromatography for the synthesis of nitroso 
derivatives offers certain advantages compared with other 
known methods. 

Zusammen/assung. L6sungen yon 2-Aminofluoren in 
Eisessig fgrben sich nach Zugabe yon H20 2 bald fief- 
griin. Das bei der Oxydation mit  Peressigs~iure entste- 
hende 2-Nitrosofluoren lgsst sich leicht extrahieren nnd 
nach Sgulentrennung rein gewinnen. Dieses Verfahren ist 
einfacher und schneller Ms andere bekannte Methoden. 
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The Synthes is  of Jaceidin 

Jacein (I) has been isolated from the leaves and stems 
of Centaurea ]acea L. by L. FARKAS et al. 1. Hydrolysis of 
I with hydrochloric acid afforded an aglycone, jaceidin 
(II). They established the aglycone (II) as 5, 7, 4"-trihy- 
droxy-3, 6, 3 ' - tr imethoxyflavone on the basis of analytical 
and degradative studies. Recently, I and t I  have been 
isolated from the Centaurea species by J. H. Bowie  et al. 2 
and F. BOHLMANN et al) .  In this paper, we wish to report  
the total  synthesis of I I  confirming the proposed struc- 
ture. 

The Hoesch reaction of iretol with methoxyacetonitr i le 
yielded 2, 4, 6- t r ihydroxy-  3, co- dimethoxyacetophenone 
(III) (m.p. 157-158 °C. Found:  C, 52.94; H, 5.31. C10t-II~O, 
requires: C, 52.63; H, 5.30%). According to ALLAN- 
ROmNSON'S flavone synthesis, the condensation of I I I  

with O-benzylvanillic anhydride (IV) in the presence of 
triethylamine, followed by t rea tment  with alcoholic 
potassium hydroxide, afforded a hydroxyflavone (m.p. 
181.5-183.0°C, I R  3360 (OH), 1655 cm -1 (7-pyrone) 

(Nujol), UV -ma,IEtOH nm (1oge); 256 (4.21), 274 (4.20), 347 
(4.31). Found:  C, 66.86; H, 5.06. C25H2208 requires: C, 
66.66; H, 4.92%). Two structures (V and VI) were ex- 
pected for this flavone. In order to elucidate the structure 
of the flavone, a diethyl derivative, which was easily 
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I R t = R a = H,R 2 = Glycosyl 
II R ,  = R 2 = R a = H 
V R x =  R~ = H, R s =  CH~C~H s 

VIII Rt = R2 = Et, R~ = CHaCsHs 
IX R l = R~ = R a = CHACO 
X R 1 = R a = R a = Me 

XI R 1 = R~ = R a = Et 

OMe / 0 h i e  
H 1 0"~/0 [~~OCH~CoH~ 

HO 0 

VI 

M e 0 / y ~ ' C O C H 2 O C H s  
R0 

III R = H 
VII R = Et 

ob ta ined  wi th  d ie thy l  sulphate,  was prepared  f rom 3, 5- 
d i e thoxy-4 -me thoxypheno l  by  an unambiguous  method.  

By  a similar  Hoesch  condensat ion  the  phenol  gave  4, 6- 
d ie thoxy-2-hydroxy-5 ,  ~0-dimethoxyacetophenone (VII) 
(b.p. 145-146°C/0.2 ram. F o u n d :  C, 59.24; H, 7.37. 
CI~H~008 requires :  C, 59.14; H,  7.09%). According  to the  
ALLAN~IZOBINSON'S. f lavone  synthesis,  t h e  ke tone  (VII) 
w i th  I V  : y ie lded 4 ' -benzyloxy-5 ,  7-diethoxy-3,  6, 3"-tri- 
m e t h o x y f l a v o n e  (VIII)  (m.p. 117-118°C, I R  1638 cm -1 
(7-pyrone) (Nujol), U V  --maxaEtOH n m  (loge): 336 (4.27). 
Found :  C, '69 .03;  1-I, 6.04. C~gHaoO s requires:  C, 68.76; 
H,  5.97%). This  compound  was ident i f ied by  direct  com- 
par ison wi th  t he  d ie thy l  compound ,  which was ob ta ined  
by  the  e thy la t ion  of the  hydroxyf lavone .  F r o m  th i s ' fac t ,  
the  s t ruc tu re  o f t  he  h y d r o x y f l a v o n e  was establ ished as 
4 ' -benzyloxy-5 ,7-dihydroxy-3 ,6 ,  3 ' - t r ime thoxyf l avone  (V). 
Then,  the  debenzyla t ion  of V wi th  hydrogen  afforded the  
desired f lavone (II) (m.p. 130-135°C (from methanol -  
water).  F o u n d :  C, .58.57; H,  4.82. ClsH180 s • X/~HzO re- 
quires :  C, 58.54; H, 4.64%. Af ter  d ry ing  50-60°C/10 -~ m m  
for 2 h , "m.p .  166.0-166.5°C (127°C sinter). F o u n d :  C, 
59.86; H,  4.48. ClsH160 s requi res :  C, 60.00; H,  4 .48%. 
I R  3560, 3250 (OH), 1655 cm -x (7-pyrone) (Nujol), U V  
2EtOH n m  (loge): 257 (4.18), 272.5 (4.20), 355 (4.28) (lit. x ~% 

m.p. 127 -133°C , .UV ~Me0H (logE): 255 (4.23), 350 "max n n l  

(4.32) (lit.~.~m.p. 165-166°C, U V  "max~EtOH n m  (loge): 255 
(4.25), 270 (4.19), 354 (4.35), whose iden t i t y  wi th  na tu ra l  

jace id in  4 was conf i rmed by  mixed  m.p.  de te rmina t ion ,  
I R -  and  UV-spec t ra l  comparison.  I t s  t r i ace ta te  (IX) (m.p. 
163-164°C) (lit.* m.p.  159-160°C), t r i m e t h y l  e ther  (X) 
(m.p. 142-143 °C) (lit. * m.p.  142-143 °C) and t r i e thy l  e ther  
(XI) (m.p. 118-119°C (lit. 1 m.p.  118°C) were p repared  by  
a usual  method .  Also, X I  could be der ived  f rom V I I  and 
O-ethylvani l l ic  anhydr ide  by  a s imilar  method .  

Zusammen/assung. Durch  Kondensa t ion  nach ALLAN- 
ROBINSON wurde  aus 2 ,4 ,6 -Tr ihydroxy-3 ,co-d imethoxy-  
ace tophenon  das 4 ' -Benzyloxy-5 ,  7-dihydroxy-3,6 ,  3 '- tr i-  
m e t h o x y f l a v o n  dargestel l t .  En tbenzy l i e rung  in C-4'- 
Stel lung fi ihrte zum 5, 7, 4 ' -Tr ihydroxy-3 ,  6, 3 ' - t r ime thoxy : '  
f lavon.  Die  Eigenschaf ten  dieser Verb indung  und ihre 
D e r i v a t e  sind ident isch m i t  dem aus Centaurea ]acea L. 
isol ier ten Jace id in  bzw. seinen Der iva ten .  
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T h e  C h e m i s t r y  o f  T h e s p e s i n  1 

Thespesin *, a yellow crystal l ine compound,  m.p.  196 to 
197°C, [~]D + 457° (benzene), isolated f rom the  fruit '  
of Thespesia populens Soland, has  now been assigned the  
molecular  formula  C30Hs00 s on the  basis of its mass 
spec t rum (M+-518). 

Three  in te res t ing  features  of the  chemis t ry  of thespesin 
are t he  presence  of po ten t i a l - a ldehyde  f lmct ions  in the  
molecule,  the  appa ren t  s y m m e t r y  of the  molecule,  and its 
s t rong dex t ro ro ta t ion .  The  . IR-spec t rum of thespesin is 
devoid  .o f -any  C=O absorp t ion  be tween  1625 and 1800 
cr~rL g u t  thespes in  readi ly  forms a d ioxime m.p. 320 °C, 
a -d ian i l ino  de r iva t i ve  m.p.  305 °C and a di -2 ,4-dini t ro-  
pheny l  h y d r a z o n e  m.p.  215-220°C. ,On me thy la t ion  in 
ace tone  wi th  d ime thy l  su lphate  in the  presence of potas-  
s ium carbonate ,  a colourless h e x a m e t h y l  e ther  Cz6H,208 

(M + 602), m.p. 242-244°C, [0~]D + 177 ° (chloroform) 
is formed.  This  compound  has a discernible a ldehyde  

t KBr carbonyl  funct ion tv~x 1690 cm -a) a n d . f o r m s  the  ex-  
pected  d ioxime m.p. 200-204 °C and a d iphenyl  hyd razone  
m.p.  266-268 °C. These observa t ions  can  be expla ined  if 
the  thespesin molecule  has  2 hemiace ty l  funct ions.  

The  appa ren t  s y m m e t r y  of the  thespesin molecule  is 
indica ted  by  the .  uniqueness  of the  N M R - s p e c t r u m  of 
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