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found  to be a na tura l  p roduc t  5. As an in t e rmed ia te  of 
the  synthes is  by  MAC]?I~ILLA~Y and ELDERFIELD 4, t he  
methylg lycos ide  d iace ta te  ( I I I  or IV or a mix tu re  of 
both)  was p repa red  also; un fo r tuna te ly  this  der iva t ive  
was no t  pur i f ied and  character ized.  We  repea ted  the  
synthesis ,  s ta r t ing  f rom au then t i c  L-rhamnose,  and 
isolated the  m e t h y l  glycoside d iace ta te  by  chromato-  
g raphy  on silica gel. The semi-solid p roduc t  showed a 
single spot  on th in- layer  ch roma tog raphy  b u t  tile NMR-  
spec t rum showed the  presence of 2 anomeric  glycosides 
in a rat io of abou t  3:1, the  p r e d o m i n a n t  c o m p o n e n t  
being di f ferent  f rom the  degrada t ion  product ,  m p  70-71 ~ 
of aranciamycin .  By crystal l izat ion,  a single comp o u n d  

Table I. NMR-spectrum of the mixture of c~- and /3-1,3,4-tri-0- 
acetyl-2-0-/methylrharnnose (4:1), CDCls, 100 MHz 

d Splitting J Integral Assignments 

1.18 d 6 Hz ca. 2.4 I-I 
1.22 d 6 ca. 0.6 H 
2.00 s 3 H 
2.04 s 3 H 
2.10 s 3 H 
3.45 s ca. 2.4 H 
3.54 s ca. 0.6 H 
3.58 t 1.5 ca. 0.8 H 
ca. 3.85 m ca. l H  
ca: 5.1 complex 2 H 
5.69 s ca. 0.2 FI 
6.08 d 1.5 ca. 0.8 H 

CH 3 of ~-anomer 
CH~ of fl-anomer 

30Ac (both anomers) 

OCHs (e) 
OCH~ (fi) 
H-C 2 (c~) 
H-C-5 (both anomers) 
H-C-3, H-C-4 (both an.) 
H-C-1 (fl) 
H-C-1 (~) 

Table II. NMR-spectra of the anomerie methylglyeoside diaeetates 
of 2-O-metbyl-L-rhmnose, CDC18, 100 MHz 

fl-Anomer (rap 112 ~ cr (rap 70 ~ 

d Splitting Inte- d 
gral 

Splitting Inte- Assign- 
gral ments 

1.24 d, 6 Hz 3 H 
2.00 s 3 H 
2.05 s 3 H 
3.53 s 3 H 
3.56 s 3 H 
3.2-3.6 m 1 H 
3.70 d, 2.5Hz 1 H 
4.41 s 1 H 
4.7-5.3 complex 2 H 

1.20 d, 6 Hz 3 H CHa~6 
2.02 s 3 H OAc 
2.05 s 3 H OAc 
3.40 s 3 H OCH 3 
3.48 s 3 H OCH 3 
ca. 3.8 m 1 H H-C-5 
3.64 t, 1.5Hz 1 H H-C-2 
4.73 d, 1.5 Hz 1 H H-C-1 
510-5.3 complex 2 H ' H C-3 and 

H-C-4 

of mp  112-113 ~ and  [o~]D = + 77 ~ (in methanol)  was 
obta ined.  This  p roved  la ter  to be the  /%glycoside VI  
(see below). 

The mo t h e r  liquors, a mix tu re  of b o t h  anomers ,  were 
epimerized (p-toluenesulfonic acid in methanol ,  4 h ,  
reflux) and reace ty la ted  to an oily p roduc t  which was 
the  a lmost  pure  c~-glycoside d iace ta te  I I I .  After  chromato-  
graphic  pur i f ica t ion and crysta l l izat ion f rom pe t ro leum 
ether,  colorless pr i sms of mp  69 ~ were ob ta ined  whose Rf  
value, NMR-  and IR- spec t r a  were ident ical  wi th  those 
of the  degrada t ion  p roduc t  of aranciamycin~.  Since the  
syn the t i c  as well as the  na tura l  der iva t ive  show [el n = 
--  69 ~ (methanol) ,  t he  sugar c o m p o n e n t  of a ranc iamyc in  
is 2-O-methyl-L-rhamnose (I). 

The ass ignments  of the  anomer ic  configurat ions  of t he  
two crystal l ine methylg lycos ide  d iace ta tes  again follow 
from SINCLAIR'S and SLEETER'S rule s (see above).  The 
der iva t ive  of mp  112 ~ shows the  CH a double t  a t  lower 
field (Table II) and is therefore  the  /5-glycoside VI  while 
the  anomer  of m p  70 ~ is the  s-glycoside I I I .  This assign- 
m e n t  is conf i rmed by  the  opt ical  rota t ions .  According to  
HUDSON'S rule% the  L-m-glycoside (mp 70 ~ is l evoro ta to ry  
and the  L-fi-glycoside (mp 112 ~ is dex t ro ro ta to ry .  

In  a ranc iamycin  i tself  t he  signal of H - C - 1  of the  sugar  
moie ty  occurs a t  6 5.49 p p m  (I{ELLER-SCHIERLEIN et  al. ~, 
Figure 3) as a singlet.  This corresponds  to  the  singlet  
signals of H - C - 1  in the  /%triacetate V (Table I) and the  
f i -methylglycoside d iace ta te  VI (Table II).  Aranc iamyc in  
is therefore  a f l -2-O-methyl-L-rhamnoside of arancia-  
mycinone.  Since a ranc iamyc in  shows 2 secondary  (acetyl- 
able) alcoholic h y d ro x y l  groups, while a ranc iamyc inone  
conta ins  1 such groupS, t he  secondary  hydroxy l  of the  
aglycone is involved in the  glycosidic l inkage of the  
ant ibiot ic .  The par t ia l  s t ruc ture  of t he  aglycone ~ given 
earlier can be ex t ended  to  the  par t i a l  formula  V I I  for 
a ranc iamycin  7. 

Zusammen/assung. Der Zuckerbaus te in  des Ant ib iot i -  
kums  Aranc iamycin  ist die 2-O-Methyl-L-rhamnose.  
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Heartwood  Const i tuents  of Pinus formosana 

The fo rmosan  pine, Pinus/ormosana Haya ta ,  grows in 
the  moun ta ins  of Taiwan and morphological ly  is con- 
sidered a va r i e ty  of t he  Japanese  whi te  pine, P. parvi- 
flora Sieb. and  Zucc. This species has been placed in t he  
group Strobi ,  subgenus  Hap loxy lon  1. I t  will be  recalled 
t h a t  the  Hap loxy lon  pines conta in  b o t h  I lavones and 
f lavanones,  as well as s t i lbene derivat ives,  while the  
Diploxylon pines  possess only s t i lbenes and  flavones.  
Generally, p ines  belonging to these  two subgenera  can 

be d is t inguished by  the i r  specific co n t en t  of hea r twood  
phenol ics  ~-a. Since any devia t ions  f rom a general  p a t t e r n  
are of in teres t  in phy tochemica l  work,  i t  was decided to 
make  a brief inves t iga t ion  of th is  tree.  

A benzene  ex t r ac t  of the  hea r twood  was t r ea ted  wi th  
sodium hydrox ide  solution.  The aqueous  layer  was 
removed,  t hen  acidified to prec ip i ta te  a semi-crysta l l ine  
oil. Ch ro ma t o g rap h y  over  silicic acid gave dehydroab ie t i c  
and  isopimaric  acids, plus p inos t rob in  and  tec tochrys in .  
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I d e n t i f i c a t i o n  of these  p roduc t s  was m a d e  b y  spec?~ral 
me thods ,  fol lowed b y  c o m p a r i s o n  w i t h  a u t h e n t i c  samples  ~. 
N e i t h e r  of these  f l avonoids  h a v e  been  r epo r t ed  in P. par- 
vi/lora ~, b u t  p i n o s t r o b i n  was de t ec t ed  in P . / o r m o s a n a  b y  
a p a p e r  c h r o m a t o g r a p h y  screen ing  p rocedure  s. I t  is 
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Bulletin 1239, Forest Service, United States Department of 
Agriculture, Washington 1967), p. 27. 
G. LINDSTEDT, Acta chem. scand. 5, 129 (1951). 
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499 (1966). 
"~ R. HEGNAUER, Chemotaxonomie der P/tanzen (Birkh~iuser, Basel 

1962), vol. 1. 
6 Our thanks are due to Mr. D. F. ZINKEL, Forest Products Labora- 
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s p. ]ormosana was not examined by LIXDSTEI~T (refererme 2), but 
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ERDTMA~r (references a and % 
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262 (1965). 

a0 H. AUDIER, Bull. Soc. Chim. France (7966), 2892. 
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conc luded  t h a t  t h e  fo rmosan  pine  is cor rec t ly  p laced  in 
t he  subgenus  H a p l o x y l o n  2. 

D u r i n g  th i s  inves t iga t ion ,  mass  spec t ra  were de ter -  
m i n e d  for b o t h  p i n o s t r o b i n  and  t ec tochrys in .  Due  to t h e  
p a u c i t y  of such  d a t a  in  t he  l i t e r a tu re  ~-~, t he re  is g iven  
here  a s u m m a t i o n  of t he  s ign i f ican t  b r e a k - d o w n  p a t t e r n s  
on  these  two c o m p o u n d s :  

P i n o s t r o b i n :  m/e = 270 (M+), 269 (M+-I), 193 (M +- 
CGH~), 166 (C8H604+), 138 (C~HGO~+), 123 (CGHaOa+), 
104 (CsHs+), and  77 (C6H5+); Tec toch rys in :  role = 268 
(M+), 240 (M+-CO), 226 (240-CH~), 166 (CTILI4Os+), 138 
(C~HGO~+), 102 (GH~+), and  77 (CGH~+). 

Zusammenfassung. Die U n t e r s u c h u n g  der  s au ren  An-  
teile eines E x t r a k t e s  des Kernho lzes  yon  Pinus formosana 
zeigte das  V o r h a n d e n s e i n  yon  P i n o s t r o b i n  und  Tec to-  
ch rys in  n e b e n  D e h y d r o a b i e t i n -  u n d  I sodex t rop r imar sgu re .  
Diese Be funde  er lauben,  P. formosana der  G r u p p e  Hap to -  
xy lon  zuzutei len.  
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Zur S t e r e o c h e m i e  der  e n z y m a t i s c h e n  D e h y d r i e r u n g  v o n  B u t y r y l - C o A  

B u t y r y i - C o A - D e h y d r o g e n a s e  (Bu ty ry l -CoA:  (Akzep- 
to t )  O x y d o r e d u k t a s e  E.C. 1.3.2.1), ein F A D  e n t h a l t e n d e s  
mi tochondr i a l e s  E n z y m  des F e t t s g u r e a b b a u s ,  ka t a ly s i e r t  
die D e h y d r i e r u n g  yon  Bu t y r y l - CoA  zu Crotonyl -CoA 1 
(G1. 1). I n  v ivo  is t  dieser  Oxyda t ionsprozess  m i t  dem 
E l e k t r o n e n t r a n s p o r t s y s t e m  der  A t m u n g s k e t t e  v e r b u n -  
den ;  in v i t ro  k 6 n n e n  auch  k i ins t l iche  Akzep toren ,  wie 
Dich lo ropheno l - indopheno l ,  M e t h y l e n b l a u  oder  Ka l ium-  
h e x a c y a n o f e r r a t ( I I I )  die E l e k t r o n e n  a u f n e h m e n ,  dies ge- 
s ch i eh t  abe r  n u r  d a n n  in a u s r e i c h e n d e m  Masse, w e n n  
geeignete  Media toren ,  wie ein E l e k t r o n e n  t r a n s p o r t i e r e n -  
des P r o t e i n  oder  P h e n a z i n m e t h o s u l f a t ,  zugegen s in& I m  
Z u s a m m e n h a n g  m i t  Arbe i t en  f iber  die m e c h a n i s t i s c h  
/ ihnl iche e n z y m a t i s c h e  U m w a n d l u n g  yon  Berns t e in s~ure  
in FumarsXure  2 d r g n g t e  sich eine genaue  s te reochemische  
U n t e r s u c h u n g  der  R e a k t i o n  auf. Nachfo lgend  wird  f iber 
die R e s u l t a t e  e iner  so lchen U n t e r s u c h u n g  ber ich te t .  

CHaCHsCH _COSCoA H~- C C / C O S C o A  - - - - ~  = (1) 
CHa / ~ H  

COSCoA COSCoA 

Hs--C --HR H 
I 

Hs--C--H R \ / H R  
[ Hs--I 

CHa CH 3 

1 2 

Die be iden  M e t h y l e n g r u p p e n  des Bu ty ry l -Res t e s ,  die 
in  die R e a k t i o n  d i r ek t  e inbezogen  werden,  s ind pro- 
ch i ra l  a u n d  t r a g e n  je  ein p ro -R-  und  e in  p ro-S-Wasser -  
s t o f f a tom (vgl. 1 u n d  2). Zur  F e s t s t e l l u n g  der  Iden t i t / i t  
der  zu r  A b s p a l t u n g  ge l angenden  H - A t o m e  war  es no t -  
wendig,  an  C-2 bzw. C-3 s tereospezi f i sch  t r i t i e r t e  B u t t e r -  

s~Lure-Proben herzus te l len .  Die e ingesch lagenen  Syn these -  
wege s ind im S c h e m a  1 zusammengefass t .  

E n z y m a t i s c h e  R e d u k t i o n  yon  El -aH]-Prop iona ldehyd  
3 m i t  N A D H  in G e g e n w a r t  v o n  H e f e - A D H  gab  (1S)- 
[ l - aH1] -Propan- l -o l  4, dessen T o s y l a t  5 bei  der  m i t  Inve r -  
s ion s t a t t f i n d e n d e n  Cyanolyse  4,~ (2R)-[2-aH1]-Butyro - 
ni t r i l  6 l ieferte.  Hydro ly se  der  N i t r i l g ruppe  yon  6 erfolgte  
fiber das  e n t s p r e c h e n d e  A m i d  in A n l e h n u n g  an  eine fr i iher  
e rp rob t e  3/Iethode 4, u n d  f i ihr te  p r a k t i s c h  ohne  T r i t i u m -  
ve r lu s t  zu (2R)- [2-aHl l -But te rsgure ,  7. Die  dazu  enan t io -  
mere  (2S)-[2-aH1]-But tersgure  9 s te l l te  m a n  a u f / i h n l i c h e m  
Wege  ausgehend  yon  (1R)- [ ] -aH1]-Propyl tosy la t  8 dar,  
das  seinersei ts  d u r c h  SNy-Solvolyse v o n  5 m i t  2 N  N a O H  ~ 
und  nochma l ige r  Tosy l ie rung  zug~tnglich war.  Die vor-  
g e n o m m e n e  Z u o r d n u n g  der  K o n f i g u r a t i o n  ffir die S~turen 
7 u n d  9 b e r u h t  im weselat l ichen auf  der  woh lbeg r i i nde t en  
A n n a h m e ,  dass  die e n z y m a t i s c h e  R e d u k t i o n  yon  Pro-  
p i o n a l d e h y d  s te r i sch  gleich de r jen igen  yon  A c e t a l d e h y d  
abl~tuft 7,s. Dass  diese A n n a h m e  zut r i i f t ,  wurde  d u t c h  
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