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Summary 

I, Dancing bees indicate to their hive-mates the direc- 
tion towards a goal by tail-wagging dances. In dancing, 
they orient themselves according to the position of the 
sun in the sky or, when the sun is covered, according to 
the polarized light visible in the sky. A small spot of blue 
sky suffices for the bee to be able to indicate the direction 
correctly. Experiments with polaroid have proved tha t  
it is the direction of vibration of the polarized light which 
is the determining factor in this case. Polarized light can 
also be used as a substitute for the missing sun during 
their free flight through the landscape. 

Orientation by means of polarized light has also been 
found to exist in many other Arthropods. Certain species 
of insects, custaceans and even spiders are able, with the 
help of their memories, to maintain any angle with the 
direction of vibration of polarized light, just  as bees are 
(Menotaxis), while others again, from the outset, will 
orient themselves so as to form a definite fairly constant 
a n g l e -  usually a right angle--with  the plane of vibration 
(Tropotaxis). 

II .  Electrophysiological, polarization-optical, and elec- 
tron-microscopical studies have indicated unanimously 
that  polarized light is analyzed within the compound 
eyes of insects, in the rhabdomeres of the visual cells (radial 
analyzers Fig. 2). 

I I I .  Several views contradictory to this have been put 
forward: 

1. The analyzer is situated within the dioptric apparatus. 
- This assumption has been proved wrong for insects, 
their optical system having been more closely investi- 
gated. I t  appears to be improbable for other Arthropods 
as well - having no foundation whatsoever. 

2. The reactions of bees are not based on direct analysis 
of the plane of potarisation, but  on their recognition of the 
pattern of brightness produced by it  in the surroundings 
or on the substratum, as a secondary effect. - Such an 
assumption, however, cannot explain the orientation of 

bees according to the polarization of the sky's light, for 
under natural  conditions, the prerequisites for the pro- 
duction of clear reflection pat terns are not met. And even 
if such a reflection pat tern should once be produced, the 
dan cing bees would be unable to recognize it, since dancing 
in the throng of their companions they can have no view 
of the background. 

IV. Since the assumption of an indirect recognition of 
tile plane of polarization has nevertheless found some 
acceptance, we have checked it by performing some new 
experiments, 

1. I t  is clear that  for a direct analysis of the polarized 
sky's light during the dance on a horizontal comb, the 
upper parts of the eyes would be needed, while, on the 
other hand, the lower parts of the eyes would be essential 
for the recognition of a reflection pattern.  Now, whenevel: 
a sector of the upper eye has been masked, the orientation 
of the dances was heavily impaired (Fig. 5), whereas even 
extensive masking of the lower part  of the eye did not  
impair orientation at all (Fig. 6), 

2. When bees are forced to walk, they- can be trained 
to walk in a certain direction of the compass. Although 
their  only means of orientation was polarized sky's light, 
their orientation was just as good on a white substratum 
(which even under the most favourable conditions does 
not  give a clear reflection pattern) as on a black, glossy 
substratum (which gives a very obvious reflection pat tern 
under favourable conditions), Fig. 9. On a white substra- 
tum, many dances could be observed: all, without  excep- 
tion, were correctly oriented. 

3. Under the natural  conditions prevailing in the ex -  
periments performed in the open, the reflection pat tern 
of the polarized sky's light was obliterated or altered by 
secondary influences exerted by the surroundings (shad- 
ing, position of the observer, cloud formation), without  
the orientation of the bees being in the least impaired. 

Thus it has been proved that,  in our experiments, the 
bees oriented themselves through a direct analysis of the 
blue sky's light, and not  according to a reflection pattern.  
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A New Synthes is  of 3-Subst i tuted Chromanones  

In the course of our researches into the chromone group, 
we have  examined some possibilities of synthesis offered 
by the fundamental  intermediates of this class of com- 
pounds, i.e. the o-hydroxyarylalkylketones. 

We showed recently 1 tha t  the Marasse modification of 
the Kolbe-Schmit t  synthesis 2, when applied to o-hydroxy- 
arylalkylketones, gives rise to the corresponding benzo- 
tetronic acids. We have now found tha t  from the reaction 
between formaldehyde and an o-hydroxyarylalkylketone 
it is possible to obtain a 3-substituted chromanone. For 
instance, the sodium salt of o-hydroxypropiophenone, in 
aqueous medium, at  50°C, reacts with an equivalent  
quant i ty  of formaldehyde with separation, after some time, 
of an oleous layer, consisting of the 3-methylchromanone. 

The reaction probably runs through a fl-ketoalcohol 
formed by the electrophilic a t tack of formaldehyde on the 
a-carbon of the carbonyl group, followed by cyclodehydra- 
tat ion:  O 

CO CO II 

"~-/~ 0 H ~/'~0H CHz0H "~-/'" 0 / 

This course recalls that  postulated by REICHEL and 
MOLLER 3 :[or the synthesis of the flavanone, starting from 

1 p. DA RE and E. SANDRI, Ber. deutsch, chem. Ges. 93 (1960), 
in press. 

2 A. S. LINDSEX r and H, JESKEY, Chem. Rev. 57, 583 (1957). 
3 L. REICIIEL and K. M~3LLER, Ber. deutsch, chem. Ges. 74, 1741 

(1941). 
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o - h y d r o x y a c e t o p h e n o n e  and  benza ldehyde  in alkal ine 
med ium.  

This  new procedure  affords  a conven ien t  rou te  to  the  
3 - subs t i tu t ed  c h r o m a n o n e s  and  i t  has  been  e x p e r i m e n t e d  
successful ly  on  some o -hydroxyary ta lky lke tones ,  such  as  
o-hydroxypropiophenone,  quo ted  above,  and  i ts  5 -bromo 
a n d  5 -methy l  der iva t ives ,  o - h y d r o x y b u t y r o p h e n o n e  and  
t h e  o - h y d r o x y p h e n y l b e n z y t k e t o n e .  

I n  t he  case of o -hyd roxyace tophenone ,  we  have  ob ta in -  
ed  on ly  a po lymer ic  ma te r i a l  and ,  wi th  the  0-hydroxyiso-  
b u t y r o p h e n o n e ,  t h e  5 - h y d r o x y m e t h y l  der iva t ive .  Ev i -  
d e n t l y  t he  presence  or the  absence  of a s u b s t i t u e n t  oil t h e  
ac t ive  me thy l ene  g roup  is suff ic ient  to  o r i en t  t he  reac t ion  
in a n o t h e r  di rect ion.  

P.  DA RE and  L. VERLICCHI 

The inf rared  s p e c t r u m  of hun te r ine  in ch loroform solu- 
t ion  shows a b a n d  a t  5.75 V, aM = 375 (M. W.  685) and 
indica tes  t he  presence  of one u n c o n j u g a t e d  es te r  pe r  mole- 
cule s. The b a n d  envelope  wi th  m a x i m a  a t  6.16 and  6.20 t~ 
is also cons i s t en t  b o t h  in wave  leng th  and  i n t ens i t y  wi th  
t he  presence  of 5 -hydroxyindole  a n d  d ihydro indo te  moie- 
t ies  as was  shown b y  compar i son  w i t h  t h e  s p ec t r a  of ap- 
p rop r i a t e  models  ~. "vVhile t he  b a n d  of free indole  N H  is 
miss ing a t  2.90 ix, the re  is a band  a t  2.77 ix and  an  intense  
under ly ing  abso rp t ion  f rom 2.9 to  4.5 iz ind ica t ive  of free 
and  h y d r o g e n  b o n d ed  hydroxy l .  

These  as y e t  p re l imina ry  d a t a  sugges t  t h a t  hun te r ine  
r ep resen t s  a n o t h e r  example  of d imer ic  indole- indol ine  al- 
kaloids L H u n t e r i n e  was  shown to  exh ib i t  h y p o t e n s i o n  of 
sho r t  du ra t ion  in anes the t i zed  animals  a t  I mg /kg  s. 

Research Department o/ Recordati-Laboratorio Farma-  
cologico S. p. A . ,  Mi lano  (Italy), Apr i l  2I, I960. 

Riassunto 

Viene desc r i t t a  una  semplice  s intesi  di c romanon i  3- 
sos t i tu i t i ,  da  o- idrossiar i la lchi lchetoni  e formalde ide  in 
a mb ien t e  alcalino.  
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A l k a l o i d s  o f  A p o c y n a c e a e  V 

H u n t e r i n e ,  a N e w  A l k a l o i d  f r o m  H u n t e r i a  e b u r n e a  
P i c h o n  ~ 

Recen t ly ,  BARTLETT, TAYLOR, and  RAYMOND-HAMET 
h a v e  descr ibed  four  new alkaloids  f rom the  ba rk  of H u n -  
teria eburnea Pichon  2 and  have  shown  t h a t  t h e y  r ep re sen t  
a new class of indole  alkaloids a. W e  wish to  r epo r t  t h e  
isolat ion and charac te r i za t ion  of a n o t h e r  new alkaloid,  
hun te r ine ,  f rom the  root  b a r k  of Hunteria eburnea 
Pichon  4. 

A careful  c h r o m a t o g r a p h y  of t he  a lkaloidal  f rac t ion  on 
d e a c t i v a t e d  a lumina  using benzene-ch lo ro fo rm m i x t u r e s  
(1:3) and  ch loroform as e luents  yielded the  crude  base.  
Crys ta l l iza t ion  f rom m e t h a n o l  or me thano l - ch lo ro fo rm 
mix tu r e  af forded hun t e r ine  in colorless pla tes ,  m . p .  
264-265°C (dec. uncorr .) ,  [~2~ 7 = - - 2 0 5 . 1  (CHCI3, 
C =  1). 

Calc. for Ca~H~204N4: C, 74'52; H, 7.74; O, 9.46; 
N, 8.28; OCH 8 (1), 4.59; N(CHa) (1), 2.22. F o u n d :  
C, 74.60; H,  7-49; O, 9-38; N, 8.57; OCHa, 4.96; N(CH3) , 
2-40. 

The  hydroch lo r ide  was  p r epa red  in t he  conven t iona l  
m a n n e r  and  recrys ta l l ized f rom acetone,  m . p .  > 270°C 
(dec.). 

Calc. for C42HsaO4N4.2 HCI: C, 67.27; H,  7-26; Ct, 9.46; 
OCH~ (1), 4.11. F o u n d :  C, 67.01; H,  7.49; C1,9.60; 
OCHa, 4-18. 

E l ec t rome t r i c  t i t r a t i on  of  h u n t e r i n e  in  66% aqueous  
d i m e t h y l  f o rmamide  indica tes  t he  molecular  we igh t  of  
685 -t- 25 (Calc. for C42Hs~O,N~: 678.8) w i th  two  basic 
groups,  pK~ 7.0 and  7.4 as well as one acidic group,  
pK~ 12.6. The  u l t rav io le t  s p e c t r u m  is cha rac te r i zed  by  the  
following b a n d s :  ~gtOH 228 mix, a M = 38,500; 293 mix, m a x  
a M = 11,300, and  250 m~, a M = 9,500 (shoulder).  

The b a n d  a t  293 m~  shif ts  to  a b roade r  b a n d  a t  305 m~  
in t he  alkal ine solut ion (phenolic group,  p K j  12.6, vide 
supra)• This s p e c t r u m  is t e n t a t i v e l y  i n t e rp re t ed  as resul t -  
ing f rom the  add i t ive  effect  of d ihydro indo le  and  5-hydro-  
xy indole  c h r o m o p h o r e s  ~. 

Zusammen[assung 

H u n t e r i n  wird  als ein neues  Alkaloid aus de r  VVurzel- 
r inde  von  Hunteria  eburnea Pichon  beschr ieben.  Die ana-  
ly t i schen  und  phys ika l i schen  E igenseha f t en  dieser  Ver- 
b i n d u n g  weisen d a r au f  bin,  dass  H u n t e r i n  ein dimeres 
Alkaloid vom Indo l - Indo l in -Typus  dars te l l t .  

1 Paper IV in this series see Exper. 15, 414 (1959). 
2 An6ther Hunteria species, H. corymbosa Roxb. was investigated 

by M. GRESnOFF and a crystalline alkaloid isolated; however, no 
data on the compound were given. Ber. deutseh, chem. Ges. 23, 3537 
(189o)• 

a F. B A R T L E T T ,  W .  I .  T A Y L O R ,  and R A Y M O N D - H A M E T ,  C .  R .  Acad. 
Sci., Paris 249, 1259 (1959). The appearance of this work has prompt- 
ed the presentation of this preliminary communication. The physical 
properties and formulae of these alkaloids are in good agreement 
with the data obtained on alkaloids isolated in our laboratories and 
tentatively named huntericine, hunteridine, and hunteriline. There- 
fore, we assume that these compounds are identical with eburna- 
monine, isoehurnamine, and eburnamine respectively, and refrain 
lrom repeating our analytical and physical data as well as from the 
usage of our names for these alkaloids. We should like to thank 
Dr. TAYLOR for calling his work to our attefition. 

4 Commercial smnple from S. B. Penick & Co., New York, N. Y., 
U.S.A. 

5 For comparison, see the spectrum of sarpagine and ajmaline in 
N. N~vss, Physical Data o] lndoIe and Dihydroindole Alkaloids (Lilly 
Research Laboratories, Indianapolis, Indiana, July 1959). 

• CHCI a ¢ The model substances were: bufotenme, ~,nax 6'15 and 6.801z , 
and ajmaline, 2 CHcI~ 6-23 ix. The spectra were recorded on a - -rflax 

Beckman, Model IR 7, Infrared Speetrophotometer using a ~.0 nlm 
ceil. 

7 M. GERMAN, N. NEUSS, and G, It, SVOBODA, J. Amer. chem. 
Soc. 81, 4745 (1959). 

s Hypotensive effects of extracts of Hunteria eburnea were first 
reported by RAV~tO~D-HA~sT, C. R, Acad. Sci., Paris 240, 1470 
(1955) and subsequently by ENnELnARI) and GELBRECHT, Natur- 
wissenschaften dS, 547 (1958), 


