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c a n  be exp la ined  by  a s s u m i n g  f l -e l iminat ion of t he  ox ime  
f rom V I  l eav ing  an  e -aminoacry l i c  es ter  w h i c h  poly-  
merized,  

NH~ 

R'CH=NGCH~CHCOOR VI  

W e  conc lude  f rom these  resu l t s  t h a t  D-cycloser ine 
forms a Schiff  ba se  qu i t e  r ead i ly  a n d  t h a t  d i m e r i z a t i o n  is 
not pre requ i s i t e  to  i t s  r e ac t i on  w i t h  a ldehydes .  Thus ,  
Schiff  ba se  f o r m a t i o n  m a y  well  be  t h e  p r e d o m i n a n t  
means  b y  wh ich  t he  a n t i b i o t i c  r em oves  p y r i d o x a l  f rom 
e n z y m e  sys tems .  W e  h a v e  s h o w n  also t h a t  t he  d i m e r  
de r i va t i ve s  o b t a i n e d  in boi l ing  e t h a n o l  are m o s t  l ikely 
due  to  d i m e r i z a t i o n  of D-cycloserine prior t o  i t s  r eac t ion  
w i t h  t h e  a ldehyde .  P a t h w a y s  inc lud ing  Schiff  ba se  re- 
a r r a n g e m e n t  o r  r eac t ion  a t  t he  i soxazol idone  r ing  n i t r o g e n  
a t o m  are  c o n t r a i n d i c a t e d .  W e  are p r e sen t l y  i n v e s t i g a t i n g  
t h e  r eac t ion  b e t w e e n  D-cycloserine a n d  p y r i d o x a l  i tself  ~°. 

Zusammen/assung. Von D-Cycloserin i s t  die e r s te  
Schif fsche Base  isol ier t  u n d  c h a r a k t e r i s i e r t  worden .  Bei 
E r h i t z e n  in .~ thy la lkoho l  u n t e r b l e i b t  die U m l a g e r u n g  in 
e inen  C y e l o s e r i n d i m e r e n a b k S m m t i n g  u n d  e rg ib t  Racemi -  
s ierung.  Es  wird gefotgert ,  dass  A l d e h y d e  n i c h t  au f  dos 
S t i c k s t o f f a t o m  des I soxazo t idons  r eag ie ren  u n d  dass  
D i m e r i s a t i o n  yon  Cyctoser in  nicht Iiir die R e a k t i o n  mi t  
A l d e h y d e n  e r forder l i ch  ist. 
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T o t a l  S y n t h e s i s  of  D e r i v a t i v e s  of  
( + _ ) - 6 - O x a  a n d  A z a - E s t r o n e  

W e  wish to r e p o r t  ex t ens ions  of our  t o t a l  syn these s  of 
es t rone ,  equi len in ,  a n d  r e l a t ed  c o m p o u n d s  ~,2 to severa l  
c o r r e s p o n d i n g  6-oxa-  a n d  -aza-analogs ,  a n d  t he  conve r -  
s ion of ( + ) - 1 7 f l - h y d r o x y - 3 - m e t h o x y - 6 - o x a - e s t r a - l , 3 , 5 -  
(10)- t r iene to comp.~unds of t he  ( : t : ) -19-nor-6-oxa- tes to-  
s t e rone  series. 

The  ke tones  (I ;  X = O  a n d  CoHsSO~N) 3,4, m a d e  b y  
c y c l o d e h y d r a t i o n  of t h e  c o r r e s p o n d i n g  3 - sub3 t i tu t ed  pro-  
p ionic  acids,  were  used  as s t a r t i n g  ma te r i a l s .  T h e i r  s t ruc -  
t u r e s  were c o n f i r m e d  b y  e x a m i n i n g  t he  a r o m a t i c  p r o t o n  
s ignals  in  t h e  p r o t o n  nuc lea r  m a g n e t i c  r e sonance  spec t r a  
of t he  f i rs t  s u b s t a n c e  a n d  t he  qu ino lone  ( i ;  X =  NH)  
fo rmed  b y  acid hydro lys i s  of t h e  second.  T he  s p e c t r u m  of 
t h e  c h r o m a n o n e  shows  a d o u b l e t  cen te red  a t  2.17 T 5 (J 
8.5 c/sec) ass igned  to  t h e  Ca-proton r e sonance  sp l i t  b y  
coup l ing  w i t h  t h e  Ce-proton,  a doub l e t  a t  3.59 z (J 2.5 
c/sec) ass igned to t he  Cs-pro ton  r e sonance  spl i t  b y  coup-  
l ing w i th  t h e  C~-proton, a n d  a pa i r  of doub le t s  cen te red  
a t  3.43 T ass igned  to  t h e  Co-proton r e sonance  sp l i t  b y  
coupl ing  w i t h  b o t h  t h e  C s a n d  CB-protons (J , ,5 a n d  J6,8 
9 a n d  2 c/see, respec t ive ly) .  T h e  s p e c t r u m  of t he  qu ino -  
lone (I ; X ~ NH)  is b r o a d l y  s imi la r  wi th  doub le t s  c en t e r ed  
a t  2.18 a n d  3.84 z (J 8.9 a n d  2.5 c/see, respect ively) ,  a n d  
a pa i r  of doub le t s  a t  3.67 v (J6,5 a n d  J6.8 9 a n d  2.2 c/see, 
respect ive ly) .  These  p a t t e r n s  a re  r e l a t ed  to  t h a t  found  
in t he  s p e c t r u m  of t he  t e t r a l o n e  ( I ;  X = C H ~ )  as  two  
d o u b l e t s  cen te red  a t  2.01 a n d  3.31 • (J 8.4 a n d  2.4 c/see, 
respect ive ly)  a n d  a p a i r  of doub le t s  a t  3.18 r (J 8.8 a n d  
2.5 c/see). 

T h e  c h r o m a n o n e  (I ;  X =  O) was c o n v e r t e d  b y  v iny l -  
m a g n e s i u m  chlor ide  in t e t r a h y d r o f u r a n ,  i n to  t h e  a lcohol  
( I f  ; X = O) (not  o b t a i n e d  pure) ,  a n d  thence ,  b y  p o t a s s i u m  
h y d r o g e n  c a r b o n a t e  ca t a ly sed  c o n d e n s a t i o n  w i t h  2- 
m e t h y l c y c l o p e n t a n e - 1 , 3 - d i o n e  in m e t h a n o l ,  in to  t he  seco- 
oxas t e ro id  ( I I I ;  X = O )  ~, m.p.  107-111 °, ~max 264.5 a n d  
309 miz (e 15 500 a n d  9400). C y c l o d e h y d r a t i o n  of t he  las t  
c o m p o u n d  in e thano l i c  hyd r och l o r i c  acid a f forded  t h e  
o x a - e s t r a p e n t a e n e  ( IV;  X =  O) 7, m.p.  148-152 °, 2max 245 
a n d  331 m~x (e 16 700 a n d  21 700), wh ich  was se lec t ive ly  
h y d r o g e n a t e d  in benzene  over  2% pal lad ized  ca lc ium 

c a r b o n a t e  to  t he  o x a - e s t r a t e t r a e n e  (V; X =  0), m.p.  145-  
151 °, ;trnax 286.5 a n d  307 na~ (e 9000 a n d  10,500). Boi l ing  
e thano l i c  hyd roch lo r i c  acid t r a n s f o r m e d  t he  oxa-es t ra -  
t e t r a e n e  in to  t he  / l ' ( n ) - i somer  (VI), m.p.  175-179 °, 2max 
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260, 267, and  307 mtt (e 14300, 13200 and 8400), and 
subsequent  ca ta ly t i c  hydrogena t ion  over  10% pal ladized 
charcoal in e thyl  ace ta te -ace t ic  acid gave  (4-)-6-oxa- 
estrone m e t h y l  e ther  (VII),  m.p.  151-154 °, ~-max 282 and 
287 mt z (e 3200 and 3000), conver ted  by  sodium bOrG- 
hydride in me thano l  to the  alcohol  (VIII ) ,  m.p. 138-140°; 
)-raax 282 and 289 m~z (e 3400 and 3400). E x h a u s t i v e  hydro-  
genat ion of the  ketone  (IV; X =  O) in benzene over  2% 
palladized ca lc ium carbona te  gave  (+) -6-oxa-8~-es t rone  
methyl  e ther  (IX), m.p.  146-148 °, 2m~x 281 and 287 m V 
(e 3600 and 3600), conve r t ed  by  sod ium borohydr ide  in 
me thano t - t e t r ahydro fu ran  into  the  alcohol  (X), m.p.  
I30-132o, 2m~x 282 and 288 mbt (e 3500 and 3t00). The  
same compound  is m a d e  f rom the  ketone  (IV) by  sodium 
borohydr ide  reduc t ion  in e thano l  followed by  hydrogena-  
t ion in e thanol  ove r  10% pal ladized charcoal .  W e  have  
no chemical  proof  for the  s t ruc tures  (V; X =  O) and  (VI- 
X) which are  assigned by  ana logy  wi th  the  s te reochemica l  
Course of react ions,  precisely s imilar  to  those descr ibed 
here, used to conve r t  6 -me thoxy  1- te t ra lone  (I;  X = CH~) 
into (~)_es t rone  me thy l  e ther  and i ts  8e-isomer ~, * and  
the last  two compounds  into the  corresponding 17fl-ols ~,*. 
Appropr ia te  members  of  the  series are  cur ren t ly  being 
examined  by  X - r a y  c rys ta l log raphyL 

Reduc t ion  of the  alcohol  (VII I )  wi th  l i th ium and 
e thanol  in l iquid  ammonia ,  gave  ( : t : ) -3-methoxy-6-oxa-  
estra-2, 5(10)-dien-17fl-ol, m.p.  166-171 °, Vmex 3484, 1701 
and 1672 cm -x, which  was conve r t ed  by  methanol ic  
hydrochlor ic  acid into ( + )-19-nor-6-oxatestosterone (XI  ; 
/ 2 = H ) ,  m.p. 199-201 °, ~m~x 259 m~z (~ 21,800), Vmax 3448, 
1639 and 1600 c m - L  Oppenauer  ox ida t ion  of the  former  
alcohol afforded ( :t: ) -3-methoxy-6-oxaestra-2,  5 ( 10)-dien- 
17-one, m.p. 141-149 °, Vraax 1754, 1695 and 1667 cm -1, 
Which, af ter  t r e a t m e n t  wi th  the  l i th ium acetyl ide-  
e thy lened iamine  complex  in d ime thy l - ace t amide  TM and 
acid hydrolysis ,  y ie lded  the  (±) -6 -oxa-es t renone  (XI ;  
R ~  C ! CH), m.p.  229-232 °, ;tm~x 259 mix (e 22 100), Vmax 
3390, 3205, 1639 and 1592 cm -1. 

Analogously,  the  qu ino lone  (I;  X=C~H~SO~N)  was 
Converted by  way  of the  alcohol  ( I I ;  X = C , H ~ S O ~ N ) ,  
rn.p. 90_94 o, Vrn~x 3509, 1351, 1330, 1176, 1163 and 1147 
era-x, and the  dione ( I I I ;  X =  C,H~SO~N), m.p. 112-116 °, 
~lmax 240-270 m~z (plateau) (e 17000), Vma~ 1767, 1724, 
1337, 1316 and 1156 em -x, to the  aza-es t rapentaene  (IV; 
X = C o H s S O e N )  u, m.p.  169-173 °, 2max 255 and 319 mix 
(e 17,500 and 21,700), Vm~x 1745 1348, and 1171 c m - L  
Hydrogena t ion  of the  pen taene  in benzene over  pal ladized 
Stront ium carbona te  gave  the  te t raene  (V; C,H~SO~N), 
rn.p. 171_176 o, ;tm~x 242 and 279 mix (e 21 200 and 17 200), 
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which,  w i th  sodium borohydr ide  in me thano l - t e t r ahyd ro -  
furan, gave  the corresponding 17-ol, bu t  both  compounds  
have  resisted convers ion into t he  corresponding (4-)-6- 
aza-estra-1,  3, 5 (10)-trienes. The  ke tone  failed to rear range  
to the  zPOIMsomer in ref luxing e thanol ic  hydrochlor ic  
acid, and the alcohol, wi th  l i th ium in l iquid  a m m o n i a  in 
the  presence or  absence of ethanol ,  gave  an a lcohol  formu- 
la ted as the  ( J : ) -6-aza-d ihydroequi len in  (XII ) ,  m.p.  188- 
193% ~.rn~x 234, 329 and 341 mix (e 52 500, 4850 and 5100). 
Fo rma l ly  s imilar  f i ss ion-aromat izat ion react ions  are  in-  
duced by  ref luxing the  ketone  (V; X = C , H 6 S O ~ N  ) in 
mix tu res  of hydrochlor ic  and acetic acid, red phosphorus  
and hydr iodic  acid, and l i th ium a lumin ium hydr ide  and 
t e t r ahydro fu ran .  BURCKHALTER and x~/V'ATANABEI~ h a v e  
disclosed a l t e rna t ive  to ta l  syntheses  of (~ ) -6 - aza -  
equi lenin der ivat ives .  

Biological activities. The  alcohol  (X) has  66% of t h e  
ac t i v i t y  of estradiol  i n ' a  3-day ra t  blood-l ipid depressing 
tes t  xS b u t  has only 0.01% of the  a c t i v i t y  of es t rone  in a 
mouse  u ter ine  g rowth  tes t  14 The alcohol (-XI; 12 = C" CH) 
has  3% of the  ac t iv i ty  of progesterone in the  Clauberg 
tes t  is as compared  to 10% for 17a-e thynyl-17f l -hydroxy-  
estr_4_en-3-one~% This  work  wilt be repor ted  in full else- 
where xL 

Zusammen/assung, Es wird fiber die To ta l syn these  yon 
verschiedenen Der iva t en  des  ( :i: )-6-Oxa- und Aza-(Jstrons 
und die U m w a n d l u n g  yon  ( : t : ) -17fl-Oxy-3-methoxy-6-  
oxa-6stratr ien-1,  3, 5 l0 zu Verb indungen  der  (4-)-19-Nor- 
6-oxa- tes tos teron-Klasse  ber ich te t .  Die  biologische Wirk-  
samkei t  dcr  Glieder  in der  6 -Oxa-Reihe  wird beschrieben.  
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