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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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( - ) -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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alcohoi (II) based on the X- ray  diffraction analysis  ~. 
Now, we wish to report  the isolation and  s t ruc tura l  
e lucidat ion of a new addi t ional  sesquiterpene ketone of 
ent-5, 10-cyclo-aromadendrane class, ( - - ) -d ihydromyl ione 
A (III) ,  from the same liverwort.  
Mater ia l  and  methods. Mylia taylorii  belonging to the  
Jungermann iaceae  of l iverwort  conta ins  10-20 oil bodies 
in  each cell of the gametophytes .  The l iverwort  was col- 
lected a t  a forest in Kochi  Prefecture ,  and  the  whole 
p l an t  (1.1 kg) was digested with methanol  af ter  being 
dried in the  shade for several days to ob ta in  a brownish  
extract  (23 g). A par t  (20 g) of the ext ract  was first 
f ract ionated under  a reduced pressure (2 m m  Hg) to 
separate a sesquiterpenoid fraction (6 g) from the other  
port ion.  The elut ion chromatography  of the  dist i l late 
wi th  silica gel and  a mixed solvent  of hexane and  ethyl  
acetate (4:1) furnished a new ketone, ( - - ) -d ihydro-  
myl ione A (50 mg), C~H,20  (M + 218); [~]~ - -34.1~ 

0 3 " H0 

( , )  (zx) (m) 

vcc14 3610, 3420, 1655, 898, 890cm-1 ;  dec14 0.92 (3H, s), 
1.02 (6H, s), 4.63 (1H, br), 4.84, 5.08 (each 1H, d, j = 2.5), 
was hydrogenated  wi th  P tO 2 to give 2 dihydro-alcohols.  
These dihydro-alcohols were separated as less polar  di- 
hydromyl io l  A (IV), ClsH~40 (M + 220); m.p. 77-79~ 
[~]D --23.0~ fK~r 3440, 3040 cm-1;  ~e014 1.02, 1.03, 1,32 
(each 3H, s), 1.07 (3H, d, J = 7), 4.51 (1H, sext, J = 9, 
9, 2.5); Z e ~ 5 o ~  207 n m  (e 1010), 255 (200); Rf 0.22, and  
more polar d ihydromyl io l  B (V), C15H240 (M+ 220); 
m.p. 85-86~ [aJD --31.9~ v~Br 3210, 3055 cm-1;  
6cc,, 0.98 (6H, s), 1.07 (3H, s), 1.10 (3H, d, j = 7), 3.83 
(1t t ,  sext, J = 9, 9, 8.5);,~c, Hson 207nm(e  1630);Rr0.08,  
b y  prepara t ive  TLC in the  proport ion of 5/4, and  they  
were characterized as the epimeric pair  due to the  newly 
formed secondary methyl ,  based on the fact tha t  the 
secondary methy l  of the  less polar alcohol (53 Hz in  
0.39 mM/M) exhibi ted larger down-field shift t h a n  t ha t  
of the more polar alcohol (40 Hz in 0.42 mM/M) under  
admixing  with Eu(fod)3 shift reagent :  the me thy l  of 
d ihydromyl io l  A was in cis-configuration and  tha t  of 
d ihydromyl io l  B in t rans-conf igura t ion  against  the fl- 
or iented secondary hydroxy  group. The dihydroalcohols 
thus  obta ined  were then  oxidized wi th  Saret t  reagent  to 
afford respectively d ihydromyl ione  A (III) ,  C~5H220 ( g  + 
218); [~]D --42.5~ veer4 1740, 1413 cm-1; ~cc~4 0.93, 1.08, 
1.15 (each 3H, s), 1.16 (3H, d, J = 7); )lc2~so~ 202 n m  
(e 2730), 262 (6640); [0]320 + 80, and  d ihydromyl ione  B 
(VI), C15H2zO (M + 218); [~]D --26.2~ Veel~ 1740, 1413 

(n) 

HC! 

/ . .  H~PtO2 ( (,v) 

H0 

CrO3 

CrO3 

\ 

(m) 

(v) (vi) 

~e~HsOH 203 n m  (e 2700), 263 (6620), as a minor  oily com- 
pound  and  2 known  compounds,  ( - - ) - taylor ione (840 mg) 
and  ( - - ) -myl io l  (210 rag). The s t ruc tura l  de te rmina t ion  
of the  new sesquiterpene ketone was performed based on 
chemical  and  spectral  da ta  and  fur ther  b y  connect ing  
wi th  ( - ) - m y l i o l .  
Resul ts  and  discussion. The I R  and  PMR spectra  exhib-  
i ted the  presence of three t e r t i a ry  methyls  (reel4 1383, 
1373 cm-1; bccl~ 0.92, 1.06, 1.12, each 3H, s), a secondary 
me thy l  (8 1.13, 3H, d, J = 7) and a cyclic 5-membered 
ketone (v 1740) con ta in ing  an  ad jacen t  act ive methy lene  
(v 1412). The above results suggested tha t  the  carbon 
skeleton of this  ketone m a y  be the same tetracyclic  one 
as t h a t  of ( --)-myliol .  
This  s t ruc tura l  deduct ion was confirmed by  prepara t ion  
of the  ke tone  from the co-occurring compound,  ( - - ) -my-  
liol. ( --)-Myliol, C15H~20; m.p. 111-112~ [a]i)--  20.0~ 
;~02H50~ 203 n m  (e 4300), 217 (4290), 263 (2750); 

cm-1; 8ee14 0.90, 1.03, 1.06 (each 3H, s), 1.14 (3H, d, 
j = 7) ; ~C~Hson 210 n m  (e 1000), 260 (250) ; [01301 + 130. 
The spectra of the former coincided with those of the 
na tu ra l  product .  
( - - ) -Dihydromyl ione  A was also obta ined  direct ly in 
t r e a t m e n t  of ( - - ) -myl io l  with methanol ic  HC1 at  room 
tempera ture  for 6 h 7, s. 
Thus,  the s t ructure  and  absolute configurat ion of ( - - )di-  
hydromyl ione  A isolated from the  l iverwort  should be 
represented b y  ent-5, 10-cyclo-aromadendr-3-one (III).  
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