
266 Specialia EXPERIENTIA 23[4 

yel low N-o -n i t rophenysu l f eny l -L -a l an ine  m e t h y l  e s t e r  
( I I I ) ;  m.p .  75 .5-76 .5° ;  [~]~ '~  - - 7 2 . 0  ° (c 1, d i m e t h y -  
fo rmamide ) .  T h e  a d d i t i o n  of h y d r a z i n e  h y d r a t e  to  a 
m e t h a n o l i c  so lu t ion  of t h e  Nps -e s t e r  I I I  ~ f o r m e d  w i t h i n  
m i n u t e s  c rys t a l l i ne  N-o -n i t ropheny l su l f eny l -L -a l an ine  h y -  
d raz ide  ( IV) ;  m.p .  183-185 ° (wi th  ef fervescence)  ; 
[~ ]~ . t  _ 51.0 ° (c 1, d i m e t h y l f o r m a m i d e ) .  Solid p -n i t ro -  
p h e n y l  t r i f l u o r o a c e t a t e  s,* was mixed  w i t h  a so lu t ion  of 
t h e  N p s - h y d r a z i d e  I V  a n d  t r i e t h y l a m i n e  in  d i m e t h y l -  
f o r m a m i d e  to  a f fo rd  N~-o -n i t ropheny l su l f eny l -N*- t r i  - 
f luoroace ty l -L-a lan ine  h y d r a z i d e  (V); m.p .  203 -205° ;  
[e ]~ .~  - - 4 3 . 0  ° (c 1, d i m e t h y l f o r m a m i d e ) .  A so lu t i on  of 
t h e  N p s - T f a  h y d r a z i d e  V ~ a n d  s t a n d a r d i z e d  h y d r o g e n  
ch lor ide  in e t h y l  a c e t a t e  xo gave  N*- t r i i l uo roace ty l -L  - 
a l an ine  h y d r a z i d e  h y d r o c h l o r i d e  (VI) as a hydroscop ic ,  
color less  gel. T h e  T f a - h y d r a z i d e  sa l t  V I  was  coup led  to  
N - b e n z y l o x y c a r b o n y l - L - a l a n i n e  (VII)  n in  t h e  p re sence  
of t r i e t h y l a m i n e  w i t h  t h e  aid of e i t h e r  N ,N ' - d i cyc l ohexy l -  
c a r b o d i i m i d e  ~ or 1 - e t h y l - 3 - ( 3 - d i m e t h y l a m i n o ) p r o p y l  car-  
b o d i i m i d e  h y d r o c h t o r i d e  is in  m e t h y l e n e  ch lo r ide  or  
ch lo ro fo rm so lu t ions  to  yie ld  oi ly  N - b e n z y l o x y c a r b o n y l -  
N~. t r i f luoroace ty l -L-a lany l -L-a lan ine  h y d r a z i d e  (VI I I ) .  
T h e  Z-Tfa  d i p e p t i d e  h y d r a z i d e  V I I I  ~ in  m e t h a n o l  was  
r e f luxed  w i t h  d i lu te ,  aqueous  s o d i u m  h y d r o x i d e  so a s t o  
c leave  t h e  Tfa  g r o u p  a n d  to  fo rm N - b e n z y l o x y c a r b o n y l -  
L-a lanyl -L-a lan ine  h y d r a z i d e  ( IX) ,  i den t i ca l  w i t h  a n  
a u t h e n t i c  s a m p l e  *~-x~. Mos t  i m p o r t a n t l y ,  t h i s  ove ra l l  
s equence  d e m o n s t r a t e s  t h a t  t he  N~-TIa  m o i e t y  can  be  
ca r r i ed  t h r o u g h  a ser ies  of t yp i ca l  p e p t i d e  r e a c t i o n  s teps ,  
i n c l u d i n g  i n t r o d u c t i o n  in  a n e u t r a l  so lven t ,  h y d r o l y s i s  of 
a second  a n d  d i f fe ren t  acid labi le  p r i m a r y  a m i n o  pro-  
t e c t i n g  g roup ,  a n d  t h e n  r e m o v a l  u n d e r  bas ic  cond i t ions .  

A l t e r n a t i v e l y ,  a so lu t i on  of N - b e n z y l o x y c a r b o n y l - L -  
a l an ine  h y d r a z i d e  (X) ~ a n d  t r i f l uo roace t i c  acid in  t e t r a -  
h y d r o f u r a n  was t r e a t e d  w i t h  N , N ' - d i c y c l o h e x y l c a r b o d i -  
im ide  t o  y ie ld  q u a n t i t a t i v e l y  N a - b e n z y l o x y c a r b o n y l - N  ~- 
t r i f l uo roace ty t -L-a l an ine  h y d r a z i d e  ( X I ) ;  s u b t i m a b l e  a t  
165°/0.3 r am. ;  m.p .  182-185° ;  [ a ]~  s'~ - - 1 3 . 0  ° (c 1, 
d i m e t h y l f o r m a m i d e ) .  Sapon i f i ca t i on  of t h e  Z-Tfa  h y d r a -  
z ide X I  w i t h  di lu te ,  a lcohol ic  s o d i u m  h y d r o x i d e  a t  r o o m  
t e m p e r a t u r e  r e t u r n e d  t h e  s t a r t i n g  Z - hyd r az i de  X.  H y d r o -  
g e n a t i o n  of c o m p o u n d  X I  in m e t h a n o l  w i t h  excess ace t ic  
acid in  t h e  p re sence  of 10% p a l l a d i u m  on  c a r b o n  c a t a l y s t  
f u r n i s h e d  oi ly  N*- t r i f luoroace ty l -L-a lan ine  (XI I ) .  I f  t h e  
acet ic  acid was  o m i t t e d ,  t h e  p r o d u c t  was  a m i x t u r e  of 
NZ-Tfa a l an ine  X I I  a n d  a second  ma te r i a l ,  poss ib ly  
NX-t r i f luoroacety l -L-a lanine  h y d r a z i d e  ( X I I I ) .  T h e  iso- 
mer ic  T f a - h y d r a z i d e  X I I I  could  h a v e  b e e n  de r ived  f rom 
a N~-Tfa + NX-Tfa t r ans fe r .  

T h e  p r e p a r a t i o n  of N ~ - t - b u t y t o x y c a r b o n y l  a n d  r e l a t ed  
N~-Schi f f  base  a m i n o  acid hydraz ides~L fol lowed b y  
conve r s ion  to  t he  co r r e spond ing  N"-Tfa  de r iva t ives ,  
would  be  a logical  e x t e n s i o n  of  t he  work  r e p o r t e d  here.  

C leavage  of t h e  NX-group u n d e r  mi ld  acidic  cond i t i ons  
wil l  p r o d u c e  N2-TIa acyl  h y d r a z i d e s  t h a t  c a n  be  r o u t i n e l y  
coup led  t o  v a r i o u s  N~-acyl a m i n o  acids.  A t t e n t i o n  is 
ca l led  to  t h e  p o i n t  t h a t  t h e  h i t h e r t o  e lus ive  oJ-ni t roarginyl  
p e p t i d e  h y d r a z i d e s  m a y  be  syn thes i zed  in t h i s  fash ion ,  as 
d i r e c t  t r e a t m e n t  of t h e  n i t r o g u a n i d o  g r o u p  w i t h  h y d r a -  
z ine leads  to  u n d e s i r a b l e  resu l t s  ~s-~t. T h e s e  va r ious  
sugges t ions  a re  u n d e r  ac t ive  i n v e s t i g a t i o n  m. 

Zusammen/assung. Die B i l d u n g  y o n  Z-N2-Tr i f luoro  - 
a c e t y l - A m i n o s / i u r e - H y d r a z i d e n  w i r d  besch r i eben .  Die  
A n w e n d u n g s m / S g l i c h k e i t e n  d iese r  V e r b i n d u n g e n  in  der  
P e p t i d s y n t h e s e  w e r d e n  d u r c h  m e h r e r e  Beispie le  d e m o n -  
s t r ie r t .  
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C h r o m o s o m a l  R e a r r a n g e m e n t s  I n d u c e d  in Dro- 
sophila S a l i v a r y  Gland C h r o m o s o m e s  by  an  

Acr id ine  Hal f  M u s t a r d  

T h e  m o n o f u n e t i o n a l  n i t r o g e n  m u s t a r d  d e r i v a t i v e  of 
acr id ine ,  2 -methoxy-6-ch lo ro-9- [  3- ( e thy l -  2 - ch lo roe thy l )  
a m i n o p r o p y l a m i n o ]  ac r id ine  d i h y d r o c h l o r i d e  (ICR-170),  
is a n  eff ic ient  m u t a g e n  in  Drosophila 1-3, Neurospora 4 a n d  
Salmonella 6, in  a d d i t i o n  to  i t s  possess ing  nuc leo tox ic  ac- 

t i v i t y  c o m p a r a b l e  to  b i f u n c t i o n a l  a l k y l a t i n g  agents% 
M u t a t i o n s  i nduced  b y  ICR-170  a t  t h e  d u m p y  locus in 
Drosophila 1 a n d  ad-3 reg ion  i n  Neurospora 4 h a v e  b e e n  
f o u n d  n o t  to  i nvo lve  c h r o m o s o m a l  de le t ions .  E v i d e n c e  
of ICR-170- induced  (a) nonsense ,  n o n - c o m p l e m e n t i n g  
m u t a t i o n s  in  Neurospora 4 a n d  (b) r evers ions  of f r a m e s h i f t  
m u t a t i o n s  of C gene  of t h e  h i s t i d ine  o p e r o n  in  Salmonella 5 
sugges ts  th i s  chemica l  m a y  be caus ing  m u t a t i o n s  of f r ame-  
sh i f t  t y p e  in b o t h  Neurospora a n d  Salmonella a n d  poss ib ly  
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also base pa i r  subs t i tu t ions  in Neurospora. In  tes ts  on Vicia 
[aba chromosomes,  ICR-170 has been  shown to  be a p o t e n t  
chromosome-break ing  agent  induc ing  chromat id  and iso- 
chromat id  deletions,  and subchromat id ,  ch romat id  and 
chromosome exchangesL The  exper iments  repor ted  here  
show t h a t  invers ions  resul t  in t he  sa l iva ry  gland chromo-  
somes of Drosophila af ter  t r e a t m e n t  wi th  ICR-170. 

Freshly  laid eggs of Oregon-K s t ra in  were p la ted  on the  
ICR-170 medium.  This  m e d i u m  was prepared  by  mix ing  
equal  vo lumes  of 200 #g of ICR-170 per  ml  of dist i l led 
water  and basic medium.  Basic  med ium was composed of 
agar  (3%), yeas t  (10%), glucose (10%), propionic  acid 
(0.4%) and  wa te r  (100 ml). F o r  the  control ,  eggs were 
pla ted on t h e  basic m e d i u m  di lu ted  wi th  dist i l led wa te r  
(1 : 1). Th i rd  instax la rvae  f rom control  and expe r imen t a l  
media  were  ha rves t ed  for  s tudy ing  sa l iva ry  gland chromo-  
somes. The  t r e a t m e n t s  were  conduc ted  in darkness  to  
e l iminate  the  possibi l i ty  of the  pho todynamic  act ion of 
the  acr idine nucleus.  Sa l iva ry  glands were excised in 
saline wa te r  and squashed i m m e d i a t e l y  in aceto orcein. 
(ICR-170 was the  kind gif t  f rom Dr.  H.  J .  CREECH, Of the  
Ins t i tu te  for Cancer  Research,  Phi ladelphia ,  USA.)  

4 spontaneous  and 52 ICR-170- induced  inversions were 
recovered in 500 cells scored for con t ro l  and t rea ted  
larvae.  The  invers ion f requency  per  cell works  out  a t  
0.008 and 0.104 for cont ro l  and t rea ted  la rvae  respect ive ly .  
Most of t he  ICR-170- induced  invers ions  were  complex .  
The  concen t ra t ion  of ICR-170 used in these exper iments  
yielded 5.8% sex l inked lethals.  

ICR-170 has 2 componen t s :  an  acr idine nucleus and  
a monofunc t iona l  n i t rogen  mus ta rd  side chain. Mutageni -  
ci ty of acridines in bac te r iophages  is re la ted to acr idine 
intercalat ion~ and t h a t  of a lky la t ing  agents  to react ion 
of agents  wi th  n i t rogenous  bases of DNA,  p r imar i ly  by  
a lkyla t ion  of guanine a t  the  N7 posi t ion ~. Whereas  the  
a lkyla t ing  agents  are p o t e n t  ch romosome-break ing  

agents  ~, ~0-xa, the  acr idines  have  a mi lder  act ion and  t h a t  
on ly  under  p h o t o d y n a m i c  condi t ions  ~. F r o m  the  specifi-  
c i ty  of revers ions  of f rameshif t ,  amber ,  ochre and  missense 
types  oI mu ta t ions  in the  his C gene of Salmonella, i t  is 
suspected  t h a t  ICR-170,  a t  low concentra t ions ,  m a y  be 
ac t ing  on ly  by  the  acr idine nucleus and  no t  by  the  
a lky la t ing  side cha in  ~. Chromosome aber ra t ion  induc t ion  
studies have  led us to  suspect  t h a t  a lky la t ing  chain is 
necessary  for its induc t ion  of lesions in chromosomes*.  

Zusammen/assung. Bei Kont ro l l e  der  Speicheldri isen 
e rg ib t  sich, dass die Acr id inbehand lung  bei Drosophila 
Komplex inve r s ionen  erzeugt .  
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Elective Localization of aH-Corticosterone in 
Mast Cells 

Fol lowing glucocort icoid t r ea tmen t ,  the  n u m b e r  of 
mas t  cells increases l -a ;  th is  result ,  however ,  is no t  mere ly  
quan t i t a t i ve  b u t  also qua l i t a t ive ,  leading to t he  accumu-  
lat ion of t he  granules  of t he  mas t  cells, which  f inal ly  dis- 
in tegra te  4. A t  th is  phase t he  observable  n u m b e r  of mas t  
cells recedes. This  physiological  cont ro l  of the  fo rmat ion  
and d is in tegra t ion  of mas t  ceils affected by  glucocort i -  
coids seems fair ly obvious ;  no th ing  is known,  however ,  
of the  cel lular  mechan i sm of th is  control .  

Mast  cell  t r ans fo rmat ion  can be fol lowed easily in sub-  
cutaneous connect ive  tissue 4 bu t  stil l  be t t e r  in t he  
lympha t i c  organsl,a,~-L Here  some ceils - re t icu lar  ceils 
and lymphoblas t s  - t r ans fo rm in to  mas t  ceils. I t  is no t  
known whe the r  th is  is in a n y  w a y  connec ted  wi th  t he  
cort isone-cort isol  t r ans fo rma t ion  observable  in the  lym-  
pha t ic  organs.  As is known f rom t h e  exper iments  of 
DOUaHERTY e t  al. s the  sys tem of 11/~-hydroxydehydroge- 
nasa is present  in the  l y m p h a t i c  organs  and, dur ing  a 
prolonged cort isone t r ea tmen t ,  a c t i v i t y  of the  enzyme  
s ignif icant ly  increases in the  thymus .  This  can be hypo-  
the t ica l ly  connec ted  wi th  the  s imul taneous  appearance  
of this  massive  mas t  cell format ion.  

Since the  adrenal  co r t ex  of rats  and mice produces  
first  and foremost  cor t icosterone 8, the  adul t  male  
B A L B / C  mice used in our  exper iments  were g iven  cor- 
t icosterone-1,  2-3H. The specific ac t iv i ty  of cor t icosterone 
was 945.9 m C i / m M .  Label led  cor t icos terone was d i lu ted  
wi th  a non- label led  one, and a f te r  i ts  suspension wi th  
Tween  80 was in jec ted  i.p. Thus  1 rag/30 g of  cort ico-  
s te rone  was given,  one t e n t h  of which  was ac t ive .  The  
a c t i v i t y  g iven  was 5/~Ci/g b o d y  w e i g h t  6 an imals  were 
t rea ted  in this  manner .  Mater ia l  was t a k e n  f rom 2-2 
animals  1, 5 and 6 h fol lowing t r ea tmen t .  The  apex  of 

1 L. ARVX', J. A. BOIFFARD and M. GABE, C. r. Soc. Biol. t46, 1537 
(1952). 

s L. ARVY, J. A. BOIFIZARD and M. GABE, Revue H4mat. 9, 454 
(1954). 

s H. SELVE, The Mast Cells (Butterworths, Washington 1965). 
* G. CSABA and L. KULLMANN, Acta biol. hung. 74, 175 (1963}. 

G. CSABA and K. MOLD, Z. mikrosk.-anat. Forsch. 68, 163 (1952). 
G. CSABA, I. T6R6 and M. BODOgV, Z. mikrosk.-anat, Forsch. 69, 
467 (1963). 
G. CsAnA, I. T6a6 and M. BODOKY, Acta Anat. 61, 127 (1965). 

s T. F. DOUGHERTY, M. L. BERLINER and D. L. BERLINER, Endo- 
crinology 66, 550 (1960). 


