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Clarification of many unresolved questions may be 
expected through an operational approach both in 
terms of laboratory and 'paper and pencil' operations ~. 
Generally applicable theoretical formulae for calcu- 
lating mean transit times and flow rates, and disper- 
sions around the means are of the highest priority in 
future research on medullary blood flow. Miniature 
radioactivity detectors placed inside the tissue would 
seem to offer the best possibilities for further explo- 
rations. In these measurements PS~ isotope has definite 
advantages: the observed tissue may be large enough 
to render insignificant the effect of the damaged 
segment around the detector and yet small enough 
to restrict the observation to a relatively homogeneous 
tissue. Further advances both in theory and applica- 
tions of the tracer method should assist in integrating 
the knowledge pertaining to medullary blood flow and 
renal concentrating mechanism ~. 

jusqu% pr6sent, sur l'emploi de substances traceuses. 
Les diff~rentes techniques sent pass6es en revue dans 
le pr6sent article. Quelques-unes manquent de fon- 
dation th6orique rigoureuse; cependant, les valeurs 
moyennes obtenues pour le temps de passage ~ tra- 
vers les zones corticales et m6dullaires ne varient que 
tr~s peu. 

R6cemment, un petit d6tecteur de radioactivit6 
enferm6 dans une aiguille hypodermique a 6t6 intro- 
duit dans le parenchyme r6nal et le passage d'isotopes 
radioactifs a 6t6 enregistr6. Les r6sultats obtenus avec 
cette technique indiquent une large dispersion statis- 
tique du temps de passage de globules rouges marqu6s 
au ps~ et d'albumine marquee ~ 1'I 1~1 dans les rdgions 
corticales et m6dullaires. 

Rdsumd. Toutes les m6thodes de d6termination du 
flux sanguin dans la m6dullaire r6nale sont bas6es, 

7~ P. W. BRIDGMAN, The Nature o] Thermodynamics (Harper Bros., 
New York 1961). 
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The Synthesis of (A=)-4-Methoxypterocarpin 

( ) -4-Methoxypterocarpin  (3 ,4-d imethoxy-8 ,9-methy-  
lenedioxypterocarpan)  (I) was isolated f rom the  hear t -  
wood of S w a r t z i a  m a d a g a s c a r i e n s i s  D e s v .  (subfamily:  
Caesalpinioideae) by HARPER et  al. 1 In  previous papers 3,3, 
a new me thod  for syntheses of p terocarpans  (e.g. (4-)- 
p terocarpin  (II) and ( •  (III)) f rom a cor- 
responding benzofurane ~3', 2' : 3, 4]coumarin was reported.  
The  present  paper reports  the  to ta l  synthesis  of (4-)-1 
from 7, 8 -d imethoxy-4-hydroxycoumar in  (IV)4 according 
to the  modified procedure described earlier 2,3. 

By  the  procedure of WANZLICK'S benzofurano[3 ' ,2 ' :  
3 .4]coumarin synthesis  5, the  condensat ion of the  4- 
hydroxycoumar in  IV  wi th  ca techol  gave 5", 6 ' -d ihydroxy-  
7, 8-dimethoxybenzofurano[3 ' ,  2 ' :  3 ,4]coumarin (V, m.p. 
> 300~ which was readi ly  t ransformed to a d iaceta te  
(VI, m.p. 240-241 ~ I R  1760, 1744 c m  -1 (acetate, ~-pyrone) 

(Nujol), UV Z~t~H nm (log e): 242 (4.35), 266 (4.00), 332 
(4.49), 348 (4.43). Found:  C, 61.10; H, 3.96. C~IHlsO 9 
requires:  C, 61.17; H, 3.91%). 

In  a manner  s imilar  to the  exper iment  described 
earlier3,n,L methy lene  iodide t r e a t m e n t  of the  5 ' ,6 ' -  
d ihydroxy  compound  V gave  a 5 ' ,6"-methylenedioxy-  
coumar in  (VII, m.p. > 300 ~ I R  1735 (~-pyrone), 1038, 

m a x  934 cm -1 (O-CH~-O) (Nujol), UV ~ CHC~, n m  (log e): 268 
(3.95), 284 (3.93), 299 (3.91), 312 (3.98), 348 (4.47), 362sh 
(4.42). Found :  C, 63.61; H, 3.78. C18H1207 requires:  C, 

63.53; H,  3.55%). The  reduct ion  of the  compound  V I I  
wi th  l i th ium a luminum hydr ide  yielded 2-(3, 4 -d imethoxy-  
2-hydroxyphenyl)-  3 -hydroxymethyl -  5, 6 -methylenedioxy-  

benzo[b]furan (VIII ,  m.p. 220-222 ~ UV A Et~a~H n m  
(loge):  271 (4.16), 320 (4.38). Found :  C, 62.90; H,  4.75. 
ClsH1607 requires:  C, 62.79; H, 4.68%). I t s  I R - s p e c t r u m  
exhibi ts  absorpt ions  due to hydroxy l  groups at  3450 and 
3200 cm -1. Acet ic  anhydr ide-pyr id ine  t r e a t m e n t  of the  
compound  V I I I  furnished a d iaceta te  (m.p. 189.5-191 ~ 
Found :  C, 61.66; H,  4.70. C2~H~009 requires:  C, 61.68; 
H, 4.71%). The  compound  V I I I  was dehydra ted  in 
boil ing d ie thylene  glycol  to give an ether,  3, 4 -d imethoxy-  
8, 9- me thy lened ioxy  - 6a, 11 a - dehydropte rocarpan  (IX, 
m.p. 187-189 ~ I R  1655, 1610, 1500 cm -1 (C=C, phenyl)  
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~a* (log e): 271 (4.08), 321 (4.32), 356 (Nujol),  U V  ~ EtOH n m  
(3.87). F o u n d :  C, 66.09; t-I, 4.30. C~sHx,O ~ requi res :  
C, 66.25; H, 4 .32%).  The  d e h y d r o  c o m p o u n d  I X  was 
h y d r o g e n a t e d  in acet ic  acid w i t h  10% Pd-C as c a t a l y s t  

R~O.~,/O-.~ ~__,,/O\C, z 
>o' 

~ a ~ O ~  

OMe 

>,,-oR 
~ 0....'--- ~ , 

to  a c o m p o u n d  ((~_)-I, m.p:  226-227 ~ 1R 1617, 1505 cm -1 
max (log e): 311 (3.90). (phenyl)  (in CHCla), U V  ~ EtOH n m  

F o u n d :  C, 65.65; H, 4.99. C18HIBOB requi res :  C, 65.85; 
H, 4 .91%) (lit. l, (--)-I ,  m.p.  245-247 ~ I R  1615, 1505 cm -~, 
U V  ~max n m  (log e) : 310 (3.97)), whose  I R  and  U V  spec t ra  
were supe r imposab l e  w i t h  those  of t h e  n a t u r a l  (--)-I .  
The  N M R - s p e c t r u m  of (Jz) - I  exh ib i t s  a m u l t i p l e t  a t  
6 = 5.5-5.7 (1H) due  to t he  Cll~ p r o t o n  and  a complex  
m u l t i p l e t  a t  3.2-4.5 (3H) due  to  t he  C e p ro tons  a n d  C~a 
p ro ton .  These  d a t a  is qu i t e  ana logous  to  those  of p te ro-  
c a r p a n s  which  were ear ly  r epo r t ed  s. 

I R~=Me, Rz=OMe V R=H 
R=Me, Rz= H VI R=Ac 

m R~=Rz=H VII R=R=CHz 

0Me 0M~ 
MeO~OH ~Hfi~ /O\GH z 

~ 
0" M ~ O - . ~ ~ / O  

OH 
~ IV" 

OMo 
MoO 0 O\CH z 

N 

Zusammen/assung. Die S y n t h e s e  v o n  ( •  
p t e r o c a r p i n  aus  7, 8 - D i m e t h o x y - 4 - o x y c u m a r i n  wird  be- 
schr ieben.  
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(]ber die Iso l ierung von Pyrenophoro l  

Aus K u l t u r l 6 s u n g e n l  eines S t a m m e s  yon  Byssochlamys 
nivea Wes t l i ng  (Ascomycetes ,  Euro t ia les )  h a b e n  wir  
d u r e h  E x t r a k t i o n  m i t  Ess iges ter  u n d  C h r o m a t o g r a p h i e  
an  Kieselgel 2 k r i s ta l l ine  S u b s t a n z e n  A und  B m i t  e iner  
A u s b e u t e  yon  75 m g  bzw, 10 mg/1 isoliert .  

Die S u b s t a n z  A der  S u n l m e n f o r m e l  C7H604, Smp.  
110-112 ~ k o n n t e  d u r c h  d i r ek t en  Vergle ich  m i t  e iner  
a u t h e n t i s c h e n  P r o b e  yon  P a t u l i n  (I) ~ iden t i f i z ie r t  werden.  

V e r b i n d u n g  B ist  eine farblose,  op t i sch  a k t i v e  ([el~ ~ = 
- - 3  ~ , c ~ l , O  in Aceton)  N e u t r a l s u b s t a n z  m i t  d e m  
S c h m e l z p u n k t  135 ~ (Kr is ta l l i sa t ion  aus  Ess iges t e r /Hexan) .  
Die  m i k r o a n a l y t i s c h e n  D a t en  (C: 61,3, H :  7,9, O: 30,2%) 
s t i m m e n  m i t  e iner  S u m m e n f o r m e l  (CsH12Oa) n i iberein.  
Die t h e r m o e l e k t r i s c h e  M o l e k u l a r g e w i c h t s b e s t i m m u n g  er- 
gab  ein Moleku la rgewich t  yon  322, dagegen  f a n d e n  wir  
die h6chs t e  Spi tze  im M a s s e n s p e k t r u m  bei  156 m/e.  I m  
N M R - S p e k t r u m  s t i m m t  das  I n t e g r a l  auf  12 P r o t o n e n .  
Be i  der  Ace ty l i e rung  yon  B (Py r id in /Ess ig sXure -anhydr id /  
20 ~ wi rd  ein A c e t a t  v o m  Smp.  115 ~ u n d  [~]~0 = + 34,5 ~ 
(c ~ 0,4 in  CHC13) e rha l t en .  A u f g r u n d  der  m i k r o a n a l y t i -  
s chen  D a t e n  (C: 60,8, H :  7,2, O: 32,5% ) u n d  der  Mole- 
k u l a r g e w i c h t s b e s t i m m u n g e n  ( the rmoe lek t r i sch  : 396, Mas- 
senspek t roskop ie :  M+ = 396) k o m m t  d iesem die Sum-  
m e n f o r m e l  C~0H280 s zu. D a  das  I n t e g r a l  des N M R -  
S p e k t r m n s  n u t  14 P r o t o n e n  ergab, muss  m a n  a n n e h m e n ,  
dass  das  Molekii l  aus  2 i den t i s chen  Tei len  z u s a m m e n -  
gese tz t  ist. Demgem~ss  k a n n  for  S u b s t a n z  B die S u m m e n -  
fo rmel  CL6H~,O e a n g e n o m l n e n  werden.  Fo lgende  S t ruk-  
t u r m e r k m a l e  s ind im N M R - S p e k t r u m  (CDC13, 60 MHz) 

zu e r k e n n e n :  sekund~tre M e t h y l g r u p p e  (6 1 , 2 p p m ,  
Dup le t t ,  J 6,5 Hz), s ekund~re  A l k o h o l f u n k t i o n  (6 = 
2 , 4 p p m ,  m i t  D20 a u s t a u s c h b a r )  m i t  dazugeh6r igem 
M e t h i n p r o t o n  (6 -- 4,2 ppm,  Mul t ip le t t ) ,  e, f i -unges~tt ig-  
t e r - t r ans -Ca rbons~ure - e s t e r  (6-- 5 , 9 p p m ,  Dup le t t ,  J 
15,5 Hz und  d -- 6,9 ppm,  D u p l e t t  e ines Duple t t s ,  ,[ 
5,5 Hz).  E i n  b re i t es  Signal  bei  6 1,7 p p m  di i rf te  4 
M e t h y l e n p r o t o n e n  z u z u o r d n e n  sein. Das  A c e t a t  zeigt  
e rwar tungsgemAss  Signale  bei  6 -  2 , 0 8 p p m  fiir eine 
Ace ty lg ruppe  u n d  6 -- 5 p p m  fiir das  dazugeh6r ige  Me- 
t h i n p r o t o n .  Das  I R - A b s o r p t i o n s s p e k t r u m  yon  B in 
CH2C1 ~ zeigt  B a n d e n  bei  3500, 1720 1710 und  1645 cm -1, 
das  A c e t a t  B a n d e n  bei 1740 u n d  1715 cm 1 Das  UV-  
S p e k t r u m  (Athanol)  von  B zeigt  E n d a b s o r p t i o n  m i t  
e iner  Schu l t e r  bei  255 n ln  (log e -  2,4). Bei  der  Mikro-  
h y d r i e r u n g  (5% Pd /C  in Dioxan)  wurde  eine A u f n a h m e  
v o n  2,1 Mol Wasse r s to f f  b e o b a c h t e t  (be rechne t  auf  
C1~H~40~), u n d  die C = O - B a n d e  des P r o d u k t e s  wa r  
n a c h  1725 cm -1 ve r schoben .  Die O x i d a t i o n  m i t  JONES- 
Reagens  s e rgab  in q u a n t i t a t i v e r  A u s b e u t e  ein P r o d u k t ,  
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