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T h e  S u g a r  C o m p o n e n t  of A r a n c i a m y c i n :  2 - O - M e t h y l - L - r h a m n o s e  ~ 

On acid-catalyzed methanolysis ,  the  ant ib iot ic  arancia- 
myc in  yielded the  aglycone, a ranc iamycinone  C~0H160 s, 
and a methylglycoside  (II) of a 6-deoxyaldohexose mono- 
methyle ther ,  which was character ized as its crystal l ine 
diacetate ,  mp 70-71 ~ The der iva t ives  of the  sugar 
described earlier are not  sui table for a detai led N M R  
analysis, since the  signals of H - C - 1  over lap wi th  those 
of o ther  protons  g i v i n g  a complex  absorpt ion region. 
Therefore  the  methylglycos ide  was hydrolyzed  to the  
free sugar me thy le the r  (2N sulfuric acid, 6 h, reflux) 
which was di rec t ly  ace ty la ted  to an oily t r iacetate .  Af ter  
chromatographic  purification,  the  new der iva t ive  seemed 
to be homogeneous  by  th in- layer  chromatography.  The 
NMR-spec t rum,  however,  showed signals of 2 anomer ic  
t r iaceta tes  (IV and V). Since the  ra t io  of the  components  
was about  4: 1, most  of the  signals, including all the  
impor t an t  ones, could be assigned wi thou t  diff icul ty 
(Table t): 

The signals of H - C - 1  of bo th  anomers  at  lowest field 
were nicely separated f rom other  signals and were there-  
fore advantageous  as a s tar t ing poin t  for spin decoupling 
experiments .  These showed a coupling be tween  the  signals 
a t  d 6.08 p p m  (H-C-1  of the  p redominan t  anomer) and 
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3.58 ppm, which mus t  be the  signal of H - C - 2 .  According 
to its chemical  shift, this  p ro ton  is ad jacent  to an ether  
ra ther  t han  an ester oxygen  a tom;  the  sugar f rom 
aranc iamycin  is hence a 2-O-methyl-6-deoxyaldohexose.  

The signal of H - C - 1  of the  p redominan t  anomer  
(6 6.08 ppm) is a doublet  showing a coupling cons tant  
J1,2 = 1.5 Hz. In  the  minor  componen t  the  corresponding 
coupling cons tant  is even smaller, Jl,~ < 1 Hz  account ing 
for the  appearance of the  H - C - 1  signal a t  ($ 5.69 p p m  as 
a broadened singlet. An axial  hydrogen  a t  C-2 would be 
ant iper ip lanar  to H - C - 1  of one of the  anomers,  causing 
a coupl ing cons tan t  of at  least 8 Hz.  Ttie small  coupling 
constants  prove the  equator ia l  posi t ion of the  hydrogen  
a tom at  C--2. 

Since the  signals of H - C - 3  and H - C - 4 ,  bo th  ad jacen t  
to ace toxy  groups, fall toge ther  at  d 5.1 ppm, no coupling 
is observable  be tween them.  On the  o ther  hand, a large 
coupling cons tant  of about  9 Hz  is recognizable wi th in  
this group of signals establishing an ant iper ip lanar  
a~rangement  and hence an axial  posi t ion for both  H - C - 4  
and H - C - 5 .  

The s tereochemical  ass ignment  at  the  anomeric  centres 
of bo th  isomers could be made  by  NMR-spect roscopy.  
Recen t ly  SINCLAIR and SLEETER 3 have  found t h a t  in 
6-deoxyhexoses the  CHs-doublet  of the  a-glycoside is 
always found a t  somewhat  higher  field than  t h a t  of the  
corresponding fi-glycoside. Since the  1 p p m  region in the  
spec t rum of the  t r iace ta te  mix tu re  showed an intensive 
doublet  (ca. 2 .4H)  a t  1 .18ppm and a small  one at  
1.22 ppm,  the  major  component  is the  e- tr iacetate .  Con- 
sequent ly  only the re la t ive  conf igurat ion at  C73 and the  
absolute configurat ion of the  sugar remain  to be deter- 
mined. 

Of the two 2-0-methyl -6-deoxyhexoses  wi th  an axial  
O-methyl  group at  C-2 and equator ia l  subst i tuents  at  
C-4 and C-5, 2-O-methylrhamnose (I, L-enantiomer) is 
known as a synthet ic  compound*.  The D-enant iomer was 

1 82Ed c o m m u n i c a t i o n  of the  series: Metabol ic  P r o d u c t s  ot  Micro- 
R4 o rgan i sms .  81st  c o m m .  see: H .  I)IEK~,~ANN, Arch .  Mikrobiol . ,  in  
H press  (1970). 
H 2 W. KELLER-SCHIERLEIN, J .  SAUI~RBIER, L T. VOGLER ai ld H.  ZXE- 
Ac  -'r Helv .  cb im.  ae t a  53, 779 (1970). 
Ac 3 H.  t3. SINCLAIR a n d  R. T. SLEETER, TetrahedroI1 Le t t .  7"970, 833. 
Ac a H.  /3. MAGPHILLAMY a n d  R. C. ]~LDERFIELD, J .  Org.  Chem.  g, 150 
Ae (1939). 
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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.  

W. ]s and A. M/JLLER 

Organisch-chemisches Laboratorium 
der Eidg, Technischen Hochsohule, 
CH-8006 Zi2rich (Switzerland), d May 7970. 

5 E.g.H.  DEMARTEAU-GINSBURG and E. LEDERER, Biochim. bio- 
phys. Acta 70, 442 (1963). - M. MORRISON, R. YOUNG, M. B. PERRY 
and G. A. ADAMS, Can. J. Chem. 45, 1987 (1967), - R. B. DUFF, 
Biochem. J. 82, 45P (1962). 
C. S. HUDSON, J. Am. chem. Doe. 47, 268 (1925). 

7 We are grateful to Prof. H. Z/iHNER, Tfibingen, for aranciamycin, 
and to CIBA Ltd., Basle, for financial support. 

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 .  


