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Z(OMe)-Typ-OH d i cyc lohexy lamine  sa l t  (VI I I )  was  
p r e p a r e d  in t he  usual  m a n n e r  1~ 71%,  m p  151-152 ~ [e]D 
+ 11.5 ~ The  c o n d e n s a t i o n  r eac t i on  of V I I I  w i t h  H-D-Phe-  
OBzl  b y  t he  DCC m e t h o d  gave  Z(OMe)-Trp-D-Phe-OBzl  
(IX),  82%, m p  137-139 ~ [(XlD + 3.6 ~ which  was saponi-  
l ied to Z(OMe)-Trp-D-Phe-OI t  (XI) ,  80%, m p  84-86 ~ 
[e~D -- 25.0 ~ X I  (1.2 equiv.)  in  e thy l  ace t a t e  was  t r e a t e d  
w i t h  H O S u  (1.4 equiv.)  a n d  t h e n  DCC (1.1. equiv.) a t  
0 ~ for 3 h. The  f i l t r a t e  f rom d icyc lohexy lu rea  was added  
to a so lu t ion  of t he  o c t a p e p t i d e  (vii) (1 equiv.)  and  t r i -  
e t h y l a m i n e  (1 equiv.)  in  DMF,  t h e  s t i r r ing  be ing  con- 
t i n u e d  a t  0 ~ for 5 h. This  t r e a t m e n t  11-14 gave  Z(OMe)- 
T r p - D - P h e - A s n - G l n - T y r - V a l - O r n ( ~ - Z ) - L e u - D - P h e - P r o -  
O H  (XII ) ,  70%, m p  215-216 ~ dec, laID - -33 .1~  (DMF). 
(Anal. calcd, for Cs~H104019Nla.2H20: C, 61.42; H, 6.55; 
N, 11.80. F o u n d :  C, 61.26; H, 6.42; N, 11.85.) 

T r e a t m e n t  of X I I  w i t h  10 equiv,  of d i - p - n i t r o p h e n y l  
sulf i te  gave  a m o r p h o u s  acy ldecapep t ide  p - n i t r o p h e n y l  
es ter  ( X I I I )  and  the  p - n i t r o p h e n y l  es ter  c o n t e n t  of X I I I  
was  e s t i m a t e d  to be  105% b y  means  of the  m e t h o d  de- 
scr ibed b y  SCHWYZER and  SIEBER 15. The  decapep t ide  p- 
n i t r o p h e n y l  es ter  t r i f luoroace ta te ,  o b t a i n e d  f rom X I I I  b y  
t h e  ac t ion  of t r i f luoroace t ic  acid,  was  t r e a t e d  w i t h  a large 
a m o u n t  of h o t  py r id ine  (55-60 ~ for the  cyc l iza t ion  re- 
ac t ion .  Pur i f i ca t ion  of t he  c rude  p r o d u c t  b y  pass ing  i t s  
aqueous  d i o x a n e - m e t h a n o l  so lu t ion  t h r o u g h  co lumns  of 
A m b e r l i t e  IRC-50 (H+ form) and  A m b e r l i t e  IR-45  ( O H -  
form) gave  cyc lo -Trp -D-Phe-Asn-Gln -Tyr -Va l -Orn(&Z) -  
Leu-D-Phe-Pro  (XIV),  43% (from X I I ) ,  m p  198-200 ~ 
Ea]D - -86 .9~ (Anal. calcd, for C~H,4015N14.2H20: C, 
61.68; H, 6.68; N, 13.25; tool. wt.,  1479. F o u n d :  C, 61.79; 
H,  6.58; N, 13.05; moI. wt. ,  1440.) R e m o v a l  of t he  benzyt -  
o x y c a r b o n y l  group f rom X I V  was a c h i e v e d  b y  ca t a ly t i c  
h y d r o g e n a t i o n  in t h e  presence  of a n  e q u i v a l e n t  of 
h y d r o g e n  chlor ide  in m e t h a n o l  to  p rov ide  t he  c rys ta l l ine  
cyclo - T rp  - D - Phe  - A s n  - G l n  - T y r -  V a l -  Orn  - Leu - D - Phe  - 
Pro .HC1.5H20 (II .HC1.SH20) as a des icca tor  (wi th  CaC12)- 
dr ied p r o d u c t ;  62%, m p  236-237 ~ dec, [e]D - -93 .0~  
(c 0.5, MeOH).  (Anal. calcd, for  C~sHssO13N14.HC1.5H~O: 
C, 56.87; H, 6.95; N, 13.66. F o u n d :  C, 56.71; H, 6.82; 
N, 13.62.) I t s  h o m o g e n e i t y  was  also a sce r t a ined  b y  th in -  
l ayer  and  p a p e r  ch roma tog raph i e s ,  p a p e r  e lec t rophores is  
and  ca rboxymethy lce l l u lo se  co lumn c h r o m a t o g r a p h y .  
Q u a n t i t a t i v e  a m i n o  acid d e t e r m i n a t i o n  gave  t he  fol lowing 
mo la r  r a t io :  T rp  1.06, P h e  1.86, Asp 1.01, Glu 1.02, T y r  
1.07, Val  0.97, Leu 0.97, P ro  0.96, Orn  1.00, N H  3 2.20 ~6. 

The  a n t i b a c t e r i a l  a c t i v i t y  t o w a r d  severa l  micro-  
o rgan i sms  was e x a m i n e d  17. I t  was  found  t h a t  levels of t he  
a c t i v i t y  of t he  s y n t h e t i c  pep t i de  {II.HC1) was  t h e  s ame  as 
t h a t  of t he  s y n t h e t i c  t y roc id ine  A 5 for the  G r a m  pos i t ive  
mic roo rgan i sms  (Staph. aureus a n d  B. subtilis) excep t  a 
microorgan ism,  Candida albicans; m i n i m u m  concen t ra -  
t ions  of g r o w t h - i n h i b i t i o n  for Candida albicans were 
found  to  be 12.5 ~xg/ml w i t h  t h e  T A  a n d  100 a g / m l  w i t h  I I .  
W o r k  on syn theses  of t h e  cyclic decapep t ide  cor respond-  
ing to t he  p roposed  s t r u c t u r e s  for t y roc id ine  C is and  D 19 
is in  progress  in  th i s  l abo ra to ry .  

ZusammenJassung. Die Syn these  yon  Tyroc id in  B du rch  
Zyk l i s i e rung  des a k t i v e n  Es te r s  des l inearen  Dekapep t i d s  
wird  beschr ieben .  
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A Nove l ,  Practical  Synthes i s  of 18 -Nors tero ids  

The  syn these s  of 18-nors tero ids  of p o t e n t i a l  med ic ina l  
i m p o r t a n c e  h a v e  been  r epo r t ed  b y  severa l  g roups l .  The  
p rocedures  are  b y  e i t he r  t o t a l  syn thes i s  or pa r t i a l  syn-  
thes is  wh ich  invo lve  mu l t i p l e  steps.  

The  a u t h o r  wishes  to  r epo r t  a new, p r ac t i c a l  p repa ra -  
t ion  of 18-nors teroids  f rom a n  a b u n d a n t  steroid,  heco- 
genin,  b y  a s imple  sequence,  wh ich  consis ts  of t he  de- 
c a r b o x y l a t i o n  of a 12-keto-18-oic acid,  a m e c h a n i s m  
p o s t u l a t e d  to t he  biogenesis  of fuku jusonorone ,  t h e  f i rs t  
n a t u r a l l y  occur ing  18-nors tero id  i so la ted  f rom Adonis 
amurensis b y  t he  a u t h o r  and  co-workers  2. 

3fi - Ace toxy  - 20fl - h y d r o x y  - 5e - p r e g n a n  - 12 - one ( I ), 
wh ich  is r ead i ly  accessible f rom hecogen in  3, was  t r e a t e d  
w i t h  lead t e t r a a c e t a t e  a n d  iodine  in cyc lohexane  expec t -  
ing t he  h e m i a c e t a l  ( I I I ) ,  or iodine  c o m p o u n d  (IV) 4 How-  
ever,  t he  maii1 p r o d u c t  d i r ec t ly  o b t a i n e d  in 50% yield 
was t he  p- lac tone  (II) 5, m p  209_211 o, vm~xNujol 1760 (p- 

lactone) ,  1730 (aceta te) ,  1705 (12CO) cm 1; ~ (in CDC13): 
8.93 (3H, s, 19-Me), 7.90 (3H, s, aceta te) ,  5.54 (1H, q, 
J = 6.5 Hz, 20-H), 5.25 (11.1, m, 3-H). The  reason  of th i s  
d i rec t  l ac tone  f o r m a t i o n  m a y  be  a t t r i b u t e d  to  a c t i v a t i o n  
of 18-methy l  g roup  b y  t h e  12-carbonyl  funct ion ,  t h o u g h  
i t  is a p a r t  b y  one c a r b o n  un i t .  However ,  t h e r e  are evi- 
dences  of the  f o r m a t i o n  of t he  h e m i a c e t a l  ( I I I )  or the  
iodine  d e r i v a t i v e  (IV), in  sma l l  amoun t s .  Thus ,  t he  
solvolysis  of t h e  m o t h e r  l iquor  in  aqueous  acet ic  acid fol- 
lowed b y  ch romic  acid ox ida t i on  gave  an  add i t i ona l  
a m o u n t  of t he  l ac tone  (II)  in 10% yield, and  also t r ea t -  
m e n t  of t he  m o t h e r  l iquor  w i t h  m e t h a n o l i c  sod ium hy-  
d rox ide  fol lowed b y  ch romic  acid ox ida t ion  afforded a 
m e t h o x y l  c o m p o u n d  (V), m p  209-210 ~ v ~ui~ 1710, 1700 ~n~x 
cm-~;  ~ (in CDC13) : 8.89 (31.1, s, 19-CH3), 8.70 (3H, d, J = 
7 Hz, 21-CH3), 6.60 (3H, s, OCH3), 5.89 (1H, q, J = 7 Hz, 
20-H), 5.05 (1H, s, 18-H). 
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I n  v iew of t he  u n e x p e c t e d  results ,  t h e  e t h y l e n e d i o x y  
d e r i v a t i v e  (VI), m p  116-117 ~ was prepared ,  and  sub-  
m i t t e d  to the  same  ox ida t ion .  T he  p r o d u c t  i sola ted in 60~ 
yield was a hydroxy l - f r ee  compound ,  VI I ,  m p  130-133 ~ 
V Nuj~ 1725 cln -1, and  ana lyzed  as C~sHasO 5. T r e a t m e n t  of max 
V I I  w i t h  d i lu te  su lphur ic  acid res tored  t he  deace t y l a t ed  
s t a r t i n g  m a t e r i a l  l ib) ,  i nd ica t ing  the  ox ida t i on  did  no t  
t ake  place  on t he  s tero id  moie ty .  The  N M R - s p e c t r n l n  of 
V I I  ~T (in CDCla) : 9.07 (6H, s, 18- and  19-CHa), 8.77 (3H, 
d, J -= 7 Hz, 21-CHa), 7.90 (3H, s, CHACO), 6.5 (1H, In, 20- 
H), 6.0 (2H, m , - C H 2 - O - ) ,  5.26 (1H, m, 3-H), 4.23 (1H, q, 
O - C H - O ) I  suggests  the  presence  of the  i n t a c t  s te ro id  
residue and  the  pa r t i a l  s t r uc tu r e  of 

O CH 2 ( ' H / O  
~ O -  

F r o m  these  da ta ,  i t  was  specu la ted  t h a t  the  o x i d a t i o n  
occured on the  e t h y l e n e d i o x y  moie ty ,  and  a bicycl ic  
ace t a lke t a l  was formed.  A l t h o u g h  t he  newly  fo rmed  
ace ta l  r ing  is 7 -membered ,  t he  molecu la r  model  shows 
t h a t  t h e  m e t h y l e n e  moie ty  of the  ke ta l  is loca ted  v e r y  
close to  the  20-hydroxy l  group.  

A t t e m p t s  to d e c a r b o x y l a t e  the  18-carbonyl  g roup  of I I  
in acidic med ia  were unsuccessful ,  b u t  af forded t h e  de- 
ace ty l a t ed  l ac tone  (VII I ) ,  m p  198-195~ vma*Nuj~ 3450, 
1750, 1680 cm L However ,  t r e a t m e n t  of I I  w i t h  d i lu te  
sod ium h y d r o x i d e  in aqueous  n l e t h a n o l  gave  an  18-nor- 
der iva t ive ,  IX ,  m p  144-145 ~ v Nuj~ 3450, 1750, 1580 mctx " 
cln-~; T (in CDCla) : 9.10 (3H, s, 19-CHa), 8.82 (3H, d, J = 
6 Hz, 21-CHa), ca. 6.5 (2H, m, 3- and  20-H) as a sole pro-  
duct ,  showing  e i the r  cis or trans C/D r ing j u n c t u r e  is ex- 
c lus ively  favored.  H u a n g - M i n l o n  r educ t i on  of I X  pro-  
v ided  aga in  a s ingle p roduc t ,  X, m p  162-165 o, Vm..Nujol.. 
3400 c m - L  The  trans r ing  j u n c t u r e  of I X  and  X was 
es t ab l i shed  b y  t he  fol lowing correla t ion.  

The  diol was  oxidized w i t h  Jones '  r e a g e n t  to  5~-18- 
norpregnane-3 ,  20-dione (XI),  m p  126_129 o, vmaxnujol.. 1700 
cm -1, wh ich  was d e h y d r o g e n a t e d  w i th  d ieh lo rod icyano-  
b e n z o q u i n o n e  to A1A-18-norpregnadiene-3,  20-dione (XII ) ,  
m p  150 ~ ~'max 242  nm, maxvNUj~ 1690, 1658, 1618, 1600 c m - L  
P a r t i a l  h y d r o g e n a t i o n  of X l I  w i t h  ch lo ro t r i s t r i pheny l -  

p h o s p h i n e  r h o d i u m  gave an  18-norproges t rone ,  X I I I ,  Inp 
113-114~ ~]D + 1 3 5 ~  (C = 1, CHCla) , vNuj~ 1708, 1670, )~ax 
1618 cm -1, Zmax 242 n m  (14,000). ANLZKFm et  al. z re- 
p o r t e d  the  syn thes i s  of 18-norproges terone ,  m p  110-111 ~ 
[a~D + 134 ~ whose r ing  j u n c t u r e  was ass igned as 13fl, 14a- 
trans f rom mechan i s t i c  grounds .  I d e n t i t y  of X I I [  and  
ANLIKER'S sample  was e s t ab l i shed  b y  the  I R - s p e c t r a  
compar i son  6. 

The  18-nor-17-keto-s tero id  was r epo r t ed  to fo rm an  
equ i l ib r ium m i x t u r e  in a ra t io  of 1 3 f l / 1 3 ~ -  7/3. Pre-  
fe rent ia l  f o r m a t i o n  of the  13fl-epimers a t  t he  deca rboxy la -  
t ion  and  H u a n g - M i n l o n  r e d u c t i o n  s teps  m i g h t  be a t t r i -  
b u t e d  to the  possible  increase  of t he  s ter ic  h i n d r a n c e  
b e t w e e n  t he  17fl-oriented s idecha in  and  the  C-ring in 
C/l)-cis conf igura t ion .  

Zusammen/assung. Eine  e infache  Syn these  von  18-Nor- 
P r e g n a n - D e r i v a t e n  d u r c h  die D e c a r b o x y l i e r u n g  eines 12- 
Keto-18-SSmre-Lactons  (-->20) wi rd  beschr ieben .  
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