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Hingegen  b e s t e h t  eine Kor r e l a t i on  zwisehen der  ace ty -  
l ie renden "Wirkung ~ und  d e m  im Blur  e n t h a l t e n e n  Co- 
e n z y m  A. Aus einer  Gruppe  yon  28 U n t e r s u c h u n g e n  erh~l t  
m a n  einen Korre la t ionskoef f iz ien ten  yon  r = + 0,6244 
(P  ,~ 0,001). Diese U n t e r s u c h u n g e n  lassen uns  zum Schluss 
k o m m e n ,  dass  das  im Blu t  v o r h a n d e n e  Coenzym A z u m  
gr6ss ten  Teit in den  Leucozy t en  und  viel le icht  auch  in den  
T h r o m b o z y t e n  e n t h a l t e n  ist ;  h ingegen  ist  der  Geha l t  im 
P l a s m a  und  in den  E r y t h r o z y t e n  niedrig.  

Diese Befunde  s t ehen  viel le icht  in Bez iehung  zu kiirz- 
l ich ve r6 f fen t l i ch ten  Un te r suchungen ,  wonach  die Syn-  
these  de r  Lipoide  - ein Vorgang,  in welchem das  Coenzym 
A eine ers te  Rolle  spiel t  - im z i rkul ie renden B lu t  vor-  
wiegend  in d e n  L e u c o z y t e n  u n d  in ge r ingerem Grade  in 
den  T h r o m b o z y t e n  s t a t t f i n d e t ,  w g h r e n d  sic in d e n  reifen 
E r y t h r o z y t e n  und  im P l a s m a  fas t  ganz  fehl t" ,L 

Riassunto .  11 Coenzima A nel sangue  di sogge t t i  leuce- 
miei, in par t ico la re  con leucemia  mieloide,  ap p a re  n e t t a -  
m e n t e  a u m e n t a t o  in con f ron to  al sangue  normale .  

I1 Coenzima A 8 c o n t e n u t o  in p reva l enza  nei  leucoci t i  
e p r o b a b i l m e n t e  anehe  nelle p ias t r ine ,  m e n t r e  ~ scarso nel  
p l a s ma  e nei  globuli  rossi. 

U. AMBANIgLLI, F. BONATI und  G. SALVI 

Is t i tu to  di Cl inica Medica  della Universi th  di P a r m a  u n d  
Laboratori  Ricerche della Bracco Ind .  Chimica,  M i l a n o  
(I tal ien) ,  18. M a i  1961. 

~tg von acetyliertem PABA w~ihrend 24 h in 1 ml Blut bei 37% 
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C16-Methyl Derivatives of Progesterone and 17a- 
Acetoxyprogesterone: Preparation and Biological 

Activities 

In  view of t he  r ecen t  pub l i ca t ion  ~ descr ib ing  the  p repa -  
ra t ion  of cer ta in  C16-methyl  s teroids ,  we wish to  r epo r t  
here the  p roges t a t i ona l  ac t iv i t ies  assoc ia ted  wi th  severa l  
de r iva t ives  of 16e -methy lp roges te rone  p repa red  in these  
Labora tor ies .  

I n  Tab le  I are  given t h e  c o m p a r a t i v e  biological  ac t iv i t ies  
of  16c¢-rnethylprogesterone a (t) and  i ts  2e -me thy l  (II)-,  
6 e - m e t h y l  (III)~- and  6~-fluoro ( IV)-der ivat ives .  Also in- 
e luded are t h e  phys ica l  p roper t i e s  of t he  newly  p r epa red  
c o m p o u n d s  I I  and  IV. 2:¢, t 6 : t -D ime thy lp roges t e rone  (II) 
was  ob t a ined  b y  a lkyla t ion~ of the  C2-glyoxylic  es ter  of 

• 16,c-methyl-progesterone (I). 6:¢-Fluoro-16cc-nlethylpro- 
ges terone  was  p r epa red  b y  employ ing  e i ther  t he  epoxide-  
hydrof luor ic  acid ~ or t he  N-b romoace t amide -hyd ro f luo r i c  
acid ~ t echn iques  for t he  i n t roduc t ion  of the  C6-fluorine 

a tom,  each uti l izing 16c~-methylpregnenolone 2 as s t a r t i ng  
mater ia l .  

Summar i zed  in Table I I  are the  biological act ivi t ies  and  
phys ica l  p roper t ies  of t he  16~¢-methyl der iva t ives  of 17a- 
h y d ro x y p ro g es t e ro n e .  16~-Methyl-  17~¢-hydroxyprogester- 
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Tab. I. Subcutaneous progestational activity--Clauberg assay • 

Compound M.P. °C [~]D (CHCI3) ~MeOHm Approx. activity ~m~ Vt (e) 
(Progesterone = 1) 

16cc-Methylprogesterone (I) 
2o:, 16ce-Dimethytprogesterone (II)b 
6~, 16~-Dimethytprogesterone (lII) 
6,¢- Fluoro- 16~-methylprogesterone (IV) 

135-138.5 + 160 ° 240 (16900) 1 
151-152 + 169 ° ~4o (14800) inactivee 
113-116.5 + 145 ° 242 (161oo) 1 
144-146 + 18 ° 236 (14900) I 

a Assays were performed by the Endocrine Laboratories, Madison (Wisconsin, U.S.A.) and the MacPhail modification of the Claubcrg assay 
was used, b All new compounds recorded therein have been satisfactorily characterized by elemental analysis, ~ i.e. at a 1 mg total dose level. 

Tab. II. Oral progestational activity--Clauberg assay ~ 

Compound M.P. °C [~]D (CHCla) ~MeOH Approx. activity Area x mt~ (e) 
(17~x-Aeetoxyprogesterone = 1) 

16~-Metbyl-t7~-hydroxyprogesterone (V) ~ 180-183.5 -}- 86 ° 
16~-Methyl-17~-acetoxyprogesterone (VI) 233-236 + 80 ° 
16~-)~vthyl-6-dehydro-17~-acetoxy-progestexone (VII) 212-'214 + 15 ° 
16ct-Methyl-t-dehydro-I7~-acetoxy-progestcrone (VIII) 227-228 + 30 ° 
16~-Methyl-l,6-bisdehydro-17~-aeetoxy-progesterone (IX) '213-'214 --" 18 ° 

242 (17200) inactive¢ 
242 (15200) 1 
283 (261OO) 15 
244 (15 000) 8 
221 (13900) 66 
257 (12 100) 
299 (14 000) 

* See Table I, footnote ~. b See Table I, footnote b. o i.e. at a 1 mg total dose level. 
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o n e :  (V)was  prepared  f rom 16m-methyl Reichs te in ' s  Sub- 
s tance $8, 9 by  reduc t ion  ~0 of the  21-tosylate  of the  lat ter .  
Compound  V was also prepared  in a seven-s tage  synthesis  
f rom 16c¢-methylpregnenotone ace ta te  ~ via the  inter-  
med ia te  5c¢, 6~¢-epoxy- 17c¢-hydroxy- 16c¢-methylpregnan- 
olone benzoate  Em.p. 22s-230 °, [~]D = - 4 9 °  (CHC13)]. 
Ace ty la t ion  of the  17¢¢-hydroxyl group provided  the  17c~- 
ace ta te  (VI). B romina t ion  11 of the  enol  e ther  of the  l a t t e r  
wi th  subsequen t  dehydrobromina t ion  wi th  ca lc ium 
carbona te  in d ime thy l fo rmamide  11 gave  16c¢-methyl-6- 
dehydro-17a-acetoxyprogesterone (VII). Dehydrogen-  
a t ion of VI  and V I I  wi th  2, 3-dichloro-5, 6-dicyanobenzo-  
qu inone  12 gave  16c¢-methyl-l-dehydro-17ct-acetoxypr0- 
gesterone (VltI)X and 16u-methyl-l ,6-bisdehydro-17o~- 
ace toxyproges te rone  (IX), respect ively .  

Whereas  a large increase in a n t i i n f l a m m a t o r y  ac t i v i t y  
has  been associated wi th  the in t roduc t ion  of a C16-methyl  
group in t he  cort icoid series 13, in no ins tance  h a v e  we ob-  
served a pronounced  increase in oral or  subcutaneous  
proges ta t ional  a c t i v i t y  of the  me thy l a t ed  proges terone  
over  the  corresponding desme thy l  compound.  

Zusammen /as sung .  Mehrere De r iva t e  des 160~-Methyl- 
progesteron wurden  synthe t i s ie r t  und biologisch geprtift .  
Die  Einf i ih rung  einer  C16~-Methylgruppe ergab keine ge- 
s te iger te  Proges te ronakt iv i t / i t  in d e n  ge tes te ten  Verbin-  
dungen.  

S. BERNSTEIN, E .W.  CANTRALL, 
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S t r u c t u r a l  B a s i s  o f  N u c l e o l a r  F u n c t i o n  

Due to  t he  lack of a def ini te  concep t  as to  whe the r  
s t ruc tu re  or  funct ion  is basic to the  s t udy  of biological  
organiza t ion  of cellsl ,L an  in tegra ted  approach  is the  
accepted  opera t iona l  choice of biologists  to-day.  Accord-  
ingly,  s tudies on s t ruc tu re  and  funct ion  are expec ted  to  
proceed concur ren t ly  in a balanced sequence.  Recent ly ,  
some va luab le  cont r ibut ions  h a v e  been made  on the  
(he tero)chromat in-  nucleolus-  pro te in  synthesis  re la t ion-  
shipsa-% Curiously,  however ,  the  exquis i te  detai ls  of t he  
fine s t ruc tu re  of nucleolus are still lacking.  

In  the  present  s t udy  s, some s t ruc tu ra l  facets have  been 
described by  mak ing  a su rvey  of ex tens ive  cytological  
changes t h a t  t ake  place in t he  ophid ian  oocytes  dur ing  
the i r  fo rmat ion  and deve lopment .  The  ophid ian  o v a r y  was 
selected as being cytologica l ly  the  least  explored ovary .  
Moreover ,  the  s t ruc tura l  d i f ferent ia t ion  of the  oocyte  is 
perhaps  the  simplest .  Yet ,  t he  biocytological  processes 
cover  a wide range of ac t iv i t ies  i l lus t ra t ive  of ce l lu lar  
g rowth  ~a°. The  s t udy  has  revea led  some arch i tec tura l  
pa t t e rns  pecul iar  to nucleolar  funct ion.  

Nucleolar  behaviour. A recount ing  of the  chain  of even ts  
dur ing  the  fo rmat ion  and m a t u r a t i o n  of the  oocytes  would  
revea l  some in te res t ing  features  of nucleolar  organizat ion.  
The  ear ly  oocytes  m a y  be dis t inguished by  the  possession 
of a p rominen t  coiled spireme wi th in  the  nucleus dur ing 
the  prophase  stages. At  these stages, there  is no indicat ion 
of the  presence of nucleolus.  Later ,  a single nucleolus 
makes  i ts  appearance  enXmeshed in a loose re t i cu lum of 

. . ¢. 
achromat ic  s t rands  m close associat ion wi th  the  suspended 
ch romat in  mater ia l  (Figur~ 1) .Thus ,  i n t h e  ear ly  s tages of 
its format ion,  the  nucleolus appears  homogeneous .  I t  is 
nega t ive  to  the  Feulgen reac t ion  and has, therefore,  no 
indicat ions  of D N A  const i tuents .  I n  advanced  oocytes,  
commensu ra t e  wi th  the  growth  of the  oocyte,  the  nucleolus 
grows to a considerable  size and soon begins to bud off 
several  smal ler  bodies. The  budd ing  process of the  nu- 
cleolus is shown in F igures  2 and  3. This  process of ac tua l  
budd ing  has  rare ly  been described. The  nucleotar  der iva-  

f ives  are  more or  less of the  same size. B u t  except ions  to 
this  m a y  be found.  The  daugh te r  nucleolar  bodies  come  
to lie near  the  nuc lear  m e m b r a n e  and are  even tua l l y  ex-  
t ruded  into the cytoplasm.  In  F igure  3, t he  much  enlarged 
nucleolus is shown to be d i f ferent ia l ly  stained.  The  cent ra l  
p a r t  is deeply  s ta ined whi le  t he  ou te r  pa r t  is l ighter.  This  
difference can  be in te rp re ted  as due to  var iab le  concen-  
t ra t ions  of its cons t i tuen t  substances  or to its dup lex  
nature .  F igures  2 and 3 also show in a clear  m a n n e r  the  
fdrmat ion  of d a u g h t e r n u c l e o l a r  bodies f rom the  pr incipal  
nucleolus,  ind ica t ing  t h a t  these daugh te r  nucleolar  bodies 
are  no t  formed f rom any  o the r  source. The  nucleolar  
organizers,  which in earl ier  phases migh t  be i m p o r t a n t l y  
concerned in the  or ig inat ion of nucleolus, do no t  seem 
vis ib ly  to  par t ic ipa te  in the  fo rmat ion  of these  nucleolar  
der iva t ives .  There  is no increase in the  size of  the  nucleolar  
bodies a f te r  t h e y  reach the  cy toplasm,  ne i ther  do t h e y  
mul t ip ly .  They  appear  to be comple te ly  dissolved in t he  
ooplasm wi thou t  hav ing  d i rec t ly  t rans formed  into any  
k ind  of yolk  mater ia l .  The  ex t ruded  nucleolar  bodies  
provide  the  cyto logica l  mechan i sm for the  exchange  of  
cer ta in  chemical  substances  f rom the  nucleus to  the  cyto-  
p lasm (Figure 4). P resumably ,  these  ac t iva t ing  chemical  
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