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which ,  bes ides  M + (m/e 364), inc ludes  d iagnos t i ca l ly  im- 
p o r t a n t  peaks  ~ for M+-CsHo (m/e 295), M+-C3HsO a (m/e 
272), M+-CsHsO3-CH3 (m/e 257), M+-CaHsO3-C3H 7 (m/e 
229), M+-C3HsO3-CsH 9 (m/e 203), M+-C~HsO3-C10H17 
(m/e 135), C7H9+ (m/e 93), C6H9+ (m/e 81), C5H9 + (base, 
m/e  69) and  Calls+ (m/e 41). 
T h e  s t r u c t u r e  was  con f i rmed  b y  r educ t i on  w i t h  s o d i u m  
in N H  3 and  E t O H  a t  - - 4 5 ~  which  a f forded  a l l - t rans -  
2, 6, 10, 1 4 - t e t r a m e t h y l h e x a d e c a - 2 ,  6, 10, 14- te t raene  (M+ 
m/e  274) as t he  m a i n  p roduc t ,  iden t i f i ed  b y  c h r o m a t o -  
g raph ic  a n d  spect roscopic  compar i son  w i t h  an  a u t h e n t i c  
spec imen.  
Since re la ted ,  n a t u r a l l y  occurr ing,  h igher  glycerol  
1-e thers  (chimyl,  b a t y l  and  se lachyl  alcohols),  all pos-  
sessing t h e  S conf igura t ion ,  in  d i lu te  ch lo ro fo rm so lu t ion  
are s l igh t ly  d e x t r o - r o t a t o r y  e, t h e  opt ica l  r o t a t i o n  of 1 
sugges ted  t h a t  t h i s  c o m p o u n d  could poss ib ly  possess t he  
oppos i te  R conf igura t ion .  Th i s  fea tu re  was conf i rmed  b y  
us ing  t h e  genera l  m e t h o d  for  t he  con f igu ra t iona l  correla-  
t i on  of alcohols  descr ibed  b y  Mislow v. R e a c t i o n  of 1 w i t h  
p - to luenesu l f iny l  chlor ide  y ie lded a m i x t u r e  of d ias te reo-  
mers  wh ich  b y  r eac t i on  w i t h  m e t h y l m a g n e s i u m  iodide 

gave  a p r e p o n d e r a n c e  of ( - - ) - ( S ) - m e t h y l - p - t o l y l  sul- 
foxide.  
U n t i l  now  h ighe r  g l y c e r o l  e the r s  w i t h  po ly i soprenoid ic  
h y d r o c a r b o n  cha ins  h a v e  b e e n  found  on ly  in e x t r e m e l y  
ha loph i l i c  s a n d  ac idophi l ic  bac te r i a% I t  is i n t e r e s t i ng  to 
no t e  t h a t  all t hese  lipids, as well  as 1, possess t h e  ' un -  
n a t u r a l '  con f igu ra t i on  of t h e  glycerol  moie ty .  
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S y n t h e s i s  o f  ( G l u - O M e ) Z - l i t o r i n  
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Summary. The  syn thes i s  of t h e  n o n a p e p t i d e  < G l u - G l u ( O M e ) - T r p - A l a - V a l - G l y - H i s - P h e - M e t - N H  v co r re spond ing  to  t h e  
fo rmu la  of t he  (Glu-OMe) 2-1itorin, is descr ibed.  The  c o m p o u n d  ha s  t he  same  chemica l  a n d  biological  p roper t i e s  of t h e  
second bombes in - l ike  pep t i de  e x t r a c t e d  f rom t he  skin  of t he  A u s t r a l i a n  frog L i to r i a  aurea .  

W e  br ie f ly  r e p o r t  t he  syn thes i s  of a n o n a p e p t i d e  of 
fo rmula  < Glu-Glu  (OMe)-Trp-Ala -Va l -Gly-His -Phe-Met -  
NHz  1 (XI) ,  co r r e spond ing  to  t he  p roposed  sequence  of t he  
second  bombes in - l i ke  pep t i de  of t he  skin  of t he  A u s t r a l i a n  
frog L i to r i a  aurea ,  i.e. Glu(OMe)Mi to r in~ .  R e l e v a n t  in-  
f o r m a t i o n  on t he  synthes is ,  accompl i shed  b y  c o n v e n t i o n a l  

so lu t ion  me thods ,  is s u m m a r i z e d  ill t h e  f igure and  t he  
t ab le .  
The  c o n d e n s a t i o n  of Boc-His(Tos)  w i t h  P h e - M e t - N H  2 v ia  
t he  Geiger  p rocedure3  (DCCI + H O B T )  gave  the  de tosy-  
l a t ed  ~ t r i p e p t i d e  I (El. ~ = 0.32 His ;  Es. s = 0.45 His)~. 
The  f inal  coupl ing  was ca r r ied  ou t  b y  t he  modif ied  azide 
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Synthesis of Glu(OMe}~-litorin. 
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Data on Glu(OMe) 2-1itorin and intermediates obtained during the synthesis* 
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Number Formula Method �9 Reaction Crystallization Melting Optical TLC r 
solvent b solvent~ point a rotation e RIA Rf~ Rfc RID 

I C2~Ha6N60~S DCCI + HOTB DMF MeOH-Et20 163~ -- 11.5 ~ - 0.06 0.59 0.94 
If  C2oH28N6OaS �9 HCI AcOH MeOH-Et20 ~ 170~ -- 2.3 ~ - - 0.23 0.70 

�9 HC1 
I i I  , C2aH35NsO 7 MA THF AcOEt-Et20 140-141~ -- 4.7 ~ 0.46 0 .71  0 . 9 1  0.96 
IV C15H2oNsO~ H 2 MeOH AcOEt-EtuO 155 ~ -- 18.8 ~ 0.02 0.52 0.88 
V C34H~sNTO s MA THF MeOH-Et20 195~ -- 14.7 ~ 0.49 0,67 0.91 1,00 
VI C26Ha9N70 ~ H~ MeOH + DMF DMY'-Et~O 105~ -- 18.5 ~ - 0.03 0.72 0.84 
VII C4oH54NsOtt ONp DMF - - - 0.33 - - 
VIII  Ca~H48NsO 9 H 2 DMF . . . .  0.02 0,72 0.82 
IX C42H61N~Ota ONp DMF DMF-H20 195 ~ - -  26.7 ~ - 0.12 0,77 0.87 
X C32H44NgO o HCOOH . . . . . .  0.41 0.84 
XI C52HosNlaO12S N~ DMF . . . . .  0.12 0,77 

Anfino acid composition of acid hydrolizate of compound XIg: Glu2.09, Glyl.00, Alal.00, Vall.0S, Met1.03, Phe0.9~, His0.9a 

* All the products were checked for purity in TLC. Intermediates VII, VIII  and X were not obtained homogeneous. 
DCCI + HOBT, activated ester prepared in situ from N,N'-dicyclohexylcarbodiimide and 1-hydroxybenzotriazole; HCI, dry He1 ( ~  1.3 N) 

for 30 min at room temperature; MA, mixed anhydride with N-methyhnorfoline and ethylehloroearbonate (activation time: 2 min at -15 ~ 
H2, hydrogenation in the presence of 10% palladium-charcoal; ONp, p-nitrophenyl ester; HCOOH, 99% formic acid for 3.5 h in the presence 
of 2-mercapto-eth;mol; N3, azide prepared with n-butyl nitrite and dry HC1 in tetrahydrofuran at -25 ~ for 10 rain. b DMF: dimethylforma- 
mide; AcOH: glacial acetic acid; THF:  tetrahydroluran; MeOH: methanol, o Et~O: diethylether; AcOEt: ethyl acetate, a Capillary tube, 
uncorrected, eOptieal rotations were measured at 22 ~ C = 1. The solvent used were MeOH for compound IV, and DMF for the others�9 
~TLC on pre-coated silica gel plates (E. Merck) in the following solvent systems: A, benzene/ethyl acetate/acetic acid/water (100:100:20:10) 
(upper phase); B, benzene/ethyl acetate/acetic acid/water (100:100:40:15) (upper phase); C, n-butanol/acetic acid/water (40:10:10); D, 
chloroform/methanol/32% NH,~ )H (65:45 : 20). *Trp in decomposed during acid hydrolysis (100 ~ for t8 h). 

p r o c e d u r e  in a n h y d r o u s  condi t ionsS .  T h e  yield w a s  v e r y  
poor .  T h e  p u r e  c o m p o u n d  cou ld  be  o b t a i n e d  b y  p r e p a r a -  
t i ve  c h r o m a t o g r a p h y  o n  p r e - c o a t e d  si l ica gel p l a t e s  
60 F254 (E. Merck,  D a r m s t a d t ) ,  u s i n g  a m i x t u r e  of n-  
b u t a n o l - a c e t i c  a c i d - w a t e r  (4:1:1) as  so lven t .  T h e  syn -  
t h e t i c  p e p t i d e  s h o w e d  t h e  s a m e  e l e c t r o p h o r e t i c  a n d  ch ro -  
m a t o g r a p h i c  mobi l i t i e s ,  t h e  s a m e  d e g r a d a t i v e  p a t t e r n  
a n d  t h e  s a m e  biologica l  p r o p e r t i e s  7 as  n a t u r a l  Glu(OMe) ~- 
l i to r in  s - l , .  
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with the recommendations of the IUPAC-IUB Commission on 
Biochemical Nomenclature, Biochemistry 77, 1726 (1972L 

2 A. Anastasi, P. Montecuechi, F. Angelucci, V. Erspamer and R. 
Endean, Experientia, in press f1977). 

3 W. K6nig and R. Geiger, Chem. Ber. 103, 788 11970). 

4 T. Fujii, T. Kimura and S. Sakakibara, Bull. chem. Soc. Japan 
d9, 1595 (1976). 

5 Paper electrophoretie mobilities in HCOOH/CHaCOOH/H20 
(615 : 500 : 3885) and in CHaCOOH/pyridine/H20 (50 : 450:4500), 
respectively, with histidine as standard. 

6 J, Honzl and J. Rudinger, Coll. Czech. chem. Commun. 26, 2333 
(1961). 

7 We are indebted to dr. A. Anastasi and to prof. V. Erspamer for 
these assays. 

8 T. Fujii and S. Sakakibara, Bull. chem. Soc. Japan 47, 3146 
(1974). 

9 F. Angelucci and R. de Castiglione, Experientia 31, 507 (1975). 
10 J. Beacham, G. Dupuis, F. M. Finn, H. T. Storey, C�9 Yanaihara, 

N. Yanaihara and K. Hoffmann, J. Am. chem. Soe. 93, 5526 
(19711. 

11 G. Losse, H. Jesebkeit and W. Langenbeck, Chem. Bet�9 96, 204 
(1963). 

12 E. Schr6der and E. Klieger, Justus Liebigs Ann. Chem. 673, 
196 (1964). 

( - ) -Dihydromyl ione  A, a novel tetracyclic sesquiterpene ketone containing two conjugated 
cyclopropane rings,  from Mylia taylorii (l iverwort) 

A. Ma t suo ,  H .  Nozak i ,  M. Sh igemor i ,  M. N a k a y a m a  and  S. H a y a s h i  

Department o/ Chemistry, Faculty of Science, Hiroshima University, Hiroshima 730 (Japan), 24 January 1977 

Summary. A nove l  t e t r acyc l i c  s e s q u i t e r p e n e  k e t o n e  n a m e d  ( - ) - d i h y d r o m y l i o n e  A ( I l l )  w a s  i so la ted  f r o m  t h e  l iver-  
w o r t ,  a n d  t h e  s t r u c t u r e  w a s  d e t e r m i n e d  t o g e t h e r  w i t h  the  a b s o l u t e  c o n f i g u r a t i o n  to  be  ent-5,  1 0 - c y c l o - a r o m a d e n d r -  
3-one b y  c o n n e c t i n g  t h e  c o m p o u n d  w i t h  co -occu r r i ng  ( - ) -myl io l  ( I I ) .  

I n  o u r  i n v e s t i g a t i o n  o n  c o n s t i t u e n t s  of t h e  l i v e r w o r t s  
(Hepa t i cae ) ,  s eve ra l  e n a n t i o m e r i c  s e s q u i t e r p e n o i d s ,  w h i c h  

are  a n t i p o d e s  of t h o s e  f r o m  the  h i g h e r  p l an t s ,  such  as  
( - - ) - l o n g i b o r n e o l ,  ( ) - longifolene,  ( + ) - e - h i m a c h a l e n e ,  

( ) -~ - long ip inene  1, ( ) -maa l iox ide ,  ( + ) - c y c l o c o l o r e -  

n o n e  2, ( _ ) _ c u p a r e n e  a a n d  ( - - ) - b i c y c l o g e r m a c r e n e  4 h a v e  
b e e n  i so la ted .  R e c e n t l y ,  we h a v e  i so la ted  a nove l  en t -  

1, 1 0 - s e c o - a r o m a d e n d r e n e  ke tone ,  ( - - ) - t a y l o r i o n e ( I ) ,  f r o m  

a lea fy  l i v e r w o r t ,  Myl ia  t ay lo r i i  (Hook . )  G r a y  5, a n d  re-  
v i sed  t h e  s t r u c t u r e  of ( ) -myl iol ,  w h i c h  h a d  been  i so la ted  
f r o m  t h e  s a m e  p l a n t ,  as  ent -5 ,  1 0 - c y c l o - a r o m a d e n d r e n e  
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