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The  exo-isomer 16 4 [mp 169-170 ~ EelS) 9 + 79.1 ~ (c 1.46); 
m a x  (cm -1) 1770, 1173 ( s a t u r a t e d  y-lactone) ,  1655 and  

893 (exocyclic m e t h y l e n e ) ;  N M R  (z) 5.02, 5.14 (s, 2H, 
O 
II 

> C  = CH~), 5.97 (m, 2H, > C H B r  a n d  > C H - O - C -  
uni ts) ,  8.79 (d, 3H, J = 7.0 Hz,  C-11 Me), 9.03 (s, 3H, 
angu l a r  me thy l ) ]  gave  ana lys i s  for  C15IK2iO~Br, f u r t h e r  
co r robo ra t ed  b y  h igh  re so lu t ion  mass  m e a s u r e m e n t s :  
M+ (C1~H21Oe~gBr; obse rved  mass  312.0724, ca lcu la ted  
mass  312.0726), M - B r  (C1~H2102 ; obse rved  mass  233.1540, 
ca lcu la ted  mass  233.1542). Ca ta ly t i c  h y d r o g e n a t i o n  of 
endo- as well  as exo-isomers 3 a n d  4 in glacial  acet ic  acid 
over  PtO2 led to  a ful ly s a t u r a t e d  b r 0 m o l a c t o n e  9 
~mp 199-200 ~ Isle) 9 -t-11.9 ~ (c 0.69); N M R  (T) 6.01 

O 
II 

(m, 2H, > C H B r  a n d  > C H - O - C - u n i t s ) ,  8.73 a n d  8.83 
(6H, doub l e t  due  to  C-11 m e t h y l  p a r t l y  supe r imposed  
on  t he  s ing le t  due  to C-10 methy l ) ,  8.96 (d, 3H, J = 7.0 Hz,  
C-4 m e t h y l ) ;  ~ m a x  1761 cm -1 (y-lactone);  M+ peak  a t  
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m/e  314 (C15H~3027"Br; obse rved  mass  314.0882, calcu- 
l a t ed  mass  314.0880)] w h i c h  on  ca t a ly t i c  d e b r o m i n a t i o n  
in E t O H  (10% Pd-C ,  H~, t r ace  of E t aN  ) fu rn i shed  a 
c rys ta l l ine  c o m p o u n d  8, m p  155-156 ~ wh ich  showed  no 
depress ion  in i ts  m e l t i n g  p o i n t  w h e n  a d m i x e d  w i t h  a n  
a u t h e n t i c  spec imen  of 4 : 5  a l l ,  6, 11f i  t t - e u d e s m a n  
6, 13-olide ( san tano l ide  'c')IT. F u r t h e r m o r e ,  t h e i r  I R -  a n d  
mass  spec t ra  were compa rab l e .  

Thus ,  these  Chemical cor re la t ions  w i t h  san teno l ides  
(6, 7) a n d  s an t ano l i de  'c '  (8), c o m p o u n d s  w i t h  well- 
p r o v e n  s t e r eos t ruc tu re  ~2, ~7, e s t ab l i sh  u n e q u i v o c a l l y  t h e  
presence  of trans-ring j u n c t u r e  in 2, 3 a n d  4 p roduced  b y  
N B S - i n d u c e d  cyc l iza t ion  of d ihyd rocos tuno l i de  1. I t  m a y  
be  r e l e v a n t  to  p o i n t  ou t  t h a t  t he  b r o m o l a c t o n e s  descr ibed  
in th i s  c o m m u n i c a t i o n  are p o t e n t i a l  i n t e r m e d i a t e s  in  t h e  
syn theses  Of some of t he  n a t u r a l  p r o d u c t s  c u r r e n t l y  u n d e r  
way  in our  l abora to r ies  ~s, 2~ 

Zusammen/assung. N-13romosuccinimid- induzier te  t r ans -  
a n n u l a r e  Zyk l i s a t i on  yon  D i h y d r o c o s t u n o l i d  wird  be-  
schr ieben.  
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P h t h a l a t e  E s t e r s  of  Oenanthe stolonifera DC.  ( U m b e l l i f e r a e )  1 

I n  a p rev ious  c o m m u n i c a t i o n  ~, we r epo r t ed  t h a t  t he  
i so la t ion  a n d  iden t i f i ca t ion  of severa l  d i -a lky l  p h t h a l a t e s  
f rom Cryptotaenia canadensis DC. var .  j apon i ca  Mak ino  
(Umbel l i ferae) .  On  f u r t h e r  inves t iga t ion ,  t h r ee  op t i ca l ly  
i nac t i ve  p h t h a l a t e  esters,  d i -e thyl ,  n - b u t y l - 2 - e t h y l b u t y l  
a n d  d i - 2 - e t h y l b u t y l  p h t h a l a t e ,  h a v e  been  found  f rom 
benzene  e x t r a c t  of whole  p l a n t  of Oenanthe stoloniiera DC. 
(Umbel l i ferae) .  I t  is t he  f i r s t  case where  d i - 2 - e t hy lbu ty l  
a n d  n - b u t y l - 2 - e t h y l b u t y l  p h t h a l a t e  are  i so la ted  in na tu re .  

The  benzene  e x t r a c t  was  c h r o m a t o g r a p h e d  on  silica- 
gel co lumn,  e lu ted  w i t h  n - h e x a n e  a n d  t h e n  w i t h  n - h e x a n e -  
e t h y l  ace ta te .  The  f r ac t i on  e lu ted  b y  n - h e x a n e - e t h y l  
a ce t a t e  (1:1 v /v)  gave  a yel low oily ma te r i a l ,  wh ich  
showed  9 peaks  on  t h e  gas c h r o m a t o g r a m  a n d  t h e  charac-  
t e r i s t i c  I R -  a n d  U V - s p e c t r a  due  to  d i -a lky l  p h t h a l a t e  
esters.  

n-Butyl-2-ethylbutyl phthalate. The  c o n s t i t u e n t  i so la ted  
t h r o u g h  r epea t ed  c o l u m n  c h r o m a t o g r a p h y  showed UV-  

m a x i m a  a t  -max$EtOU n m  (log e) 225.7 (3.89), 277.5 (3.13) a n d  
283 (3.11) due  to  benzene  ring,  I R - b a n d s  a t  1733 cm -1, 
12"85, 1130 (a romat i c  ester),  1605, 1586, 1075, 1043 a nd  
747 (ortho s u b s t i t u t e d  benzene  ring) a n d  mass  s p e c t r u m  
h a v i n g  d i s t inc t ive  f r a g m e n t  ions a t  m /e  43 (C4H9+), 
85 (C,H13+), 1 4 9  (base peak),  205, 223, 233 a n d  251 as 
r ep re sen t ed  below (Diagram).  The  N M R - s p e c t r u m  
(60 MHz,  in CDCI~) i nd i ca t ed  ortho s u b s t i t u t e d  benzene  

1 Japanese name is Seri. 
2 S, HAYASHI, Y. ASAKAWA, T. ISHIDA and T. IV[ATSUURA, Tetra- 

hedron Letters 50, 5061 (1967). 
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ring protons at 7.66 ppm (symm. multiplet A2B 2 type, 
4H), 3 methyl  groups which were overlapped by 3 triplet 
signals at 0.92-0.95 ppm ( J  = 6.0 Hz, 9H) and doublet 
at 4.25 ppm (J = 5.0 Hz, 2H) assigned -CO2CH~-CH- 
group and triplet at 4.13 ppm (J = 6.2 Hz, 2H) assigned 
-CO2-CH2-CH2-grou p. From above spectral evidences, 
it is concluded that  the constituent is a phthaIate esteri- 
fled with C 4 and C~ alcohols, each of which is branched 
on the 2-position. The alkaline hydrolysis of this unsym- 
metrical phthMate ester gave phthalic acid, n-butyl and 
2-ethylbutyl alcohol. Therefore, this constituent is n- 
butyl-2-ethylbutyl phthalate. The IR- and NMR-spectra 
and gas chromatographic retention time (GLC-Rt) of this 
ester wer e completely identical with those of the authentic 
specimen. 

di-2-Ethylbutyl phthalate. The component showed the 
very similar IR-  and UV-spectra to those of the above 
n-butyl-2-ethylbutyl phthalate. Its mass spectrum indi- 
cated tile parent ion at 334 and characteristic fragment 
ions at m/e 85 (C,H~+), 149 (base peak), 233 and 251. 
The NMR-spectrum showed symm. multiplet at 7.65 ppm 
(4H, ortho substituted benzene ring protons), symm. 
doublet at 4.28 ppm (J = 5.0 Hz, 4H) assigned (-CO 2- 
CH2-CH-)2 and triplet at 0.95 ppm (J = 6.5 Hz, 12H) 
assigned (CH3-CH2-)4. On the basis of the above evi- 
dences, the component can be applied for di-2-ethylbutyl 

@ 60z-g6H13 ~ ~"]T- GO2- G5HI3 
~OH ~L.~+I 

+OH 

5 ]~ -cOz-GHz-GH-CxH5 '~" ~+ 
~k.~-COz-C; Hg (n) ~---..~ b)OH 

+QH +0 

(role 2Z3) (m/e 205) 

phthalate. The IR, NMR and GLC-Rt of the component 
coigcided with the authentic specimen. 

di-Ethyl phthalate. The constituent also showed charac- 
teristic IR-  and UV-spectra attributable to di-alkyl 
phthalates and mass spectrum having strong fragment 
ions at m/e 29 (CHa-CH2+), 149 (base peak) and 177. 
The NMR-spectrum indicated symm. multiplet at 7.63 
ppm, quartet  at 4.17 ppm (J = 8.0 Hz, 4H, -CO2-CH2-CHa) 
and triplet at 1.32 ppm (J = 8.0 Hz, 6H, CHa-CH2- ). 
The above spectral evidence can also be applied to di- 
ethyl phthalate. This assigned structure was further 
confirmed by the comparison of the IR- and NMR- 
spectra and GLC-Rt of the authentic sample. 

I t  is known that  phthalate esters are widely employed 
as plasticizer in formulation of plastic tubing and poly 
bucket. Extreme care was taken to avoid the use of 
these materials. For this reason, it seems likely that  these 
esters are original components of Oenanthe stolonilera DC. 
There is a small possibility, however, that  the phthalate 
esters are artefacts, although the above 3 phthalate  
esters have not been found in the benzene solvent, silica 
gel and filter paper etc. used in our laboratory. 

In addition to phthalate esters, n-paraffins (n-C1B to 
n-C24), a-pinene, fl-pinene, fl-myrcene, limonene, terpi- 
nolene, p-cymene, d-guaiene, linalool, p-cymene-8-ol, 
y-phenylpropanol, elemol, benzyl alcohol, thymolmethyl-  
ether, elemicin, methyl  myristate, methyl  palmitate, 
methyl  stearate, methyl  oleate, palmitic acid, stearic 
acid, benzoic acid, phenylacetic acid, campesterol, 
stigmasterol and fl-sitosterol were identified. 

Zusammen/assung. Aus dem Ext rak t  yon Oenanthe 
stoloni/era DC. (Umbelliferae) wurden n-Butyl-2-~thyl- 
butyl-phthalat,  di-2-~thylbutyl-phthalat  und di-&thyl- 
phthalat  isoliert und deren Struktur durch chemischen 
Abbau und mit  HiKe physikalischer Methoden auf- 
geklXrt. 

Y. ASAKAWA, S. HAYASHI 
and T. MATSUURA 

Department o/Chemistry, Faculty o/ Science, 
Hiroshima University, Hiroshima (Japan), 27 May 1969. 

H e t e r o z y k l i s c h e  E q u i l e n i n a n a l o ~ e  

~stronanaloge, bei denen der aromatische Ring durch 
einen 5- oder 6gliedrigen tteterozyklus ersetzt ist, sind 
schon verschiedentlich beschrieben worden 1-4. Wir be- 
richten im folgenden fiber neue heterozyklische Derivate 
des Equilenins (I-III) ,  die uns als potentielle 0strogene 
interessierten. 

Die Synthese dieser Prgparate erfolgte ausgehend vom 
bekannten (• 3, 3a, 4, 5, 9b-Hexahydro-7-hydro- 
xy-3a-methyl-lH-benz[e]inden-3-on (IV) 5,6. 

Zum Aufbau 7 des Furanderivates I unterwarfen wit 
den aus IV und Allylbromid erhAltlichen AllylAther V 
(Smp. 65-67 ~ in N,N-Dimethylanil in bei 200 ~ einer 
Claisen-Umlagerung. Die Ausbeute an phenolischen Pro- 
dukten betrug rund 50%; nicht umgesetztes Ausgangs- 
material wurde isoliert und erneut zur Reaktion gebracht. 
Die aus mehreren AnsXtzen gesammelten Umlagerungs- 
produkte bildeten ein nicht trennbares Gemisch, das sich 
aus 2/a 6-Allylderivat VI und 1/3 isomerer 8-Allylverbin- 

dung zusammensetzte (NMR-Interpretationen). Das Iso- 
merengemisch wurde zun~tchst mit NaBt t  4 reduziert und 
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