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Spontaneous Deoxygenation of N-(3 ,4 -Methylenedioxybenzyl ) -Acetohydroxamic  Acid: An Excep- 
tionally Facile Process 

B. GANEM 1 

Department of Chemistry, Cornell University, Ithaca (New York 14853, USA), 24 November 7975. 

Summary. An except ional ly  facile spontaneous deoxygena t ion  of N-(3 ,4-methylenedioxybenzyl ) -ace tohydroxamic  
acid to its corresponding amide, w i thou t  apparen t  l i tera ture  precedent ,  is reported.  

In  the  course of devising a new reduct ive  rea r rangement  2 
for the  synthesis  of biological ly i m p o r t a n t  pept ide  deri- 
va t ives ,  we had  occasion to prepare  N-(3 ,4-methylene-  
d ioxybenzy l )ace tohydroxamic  acid 4 and present  here  
evidence for its unusual ly  rapid t he rma l  decomposi t ion 
to the  corresponding acetamide.  I n  order  to ob ta in  an 
au thent ic  sample of 4, s tandard  procedures  were employed 

0 N --R I 

1 2 R~= Rz*H 5 
3 R 1 = R 2 - COCH 3 
4 R 1 = COCH 3 : R 2 = H 

as out l ined in Scheme I. Reduc t ion  of 1 (m.p. 110 ~ 
using diborane ~ afforded the  hydroxy lamine  2, m.p.  
43-45 ~ ~NMR (CDC18) ~ 3.92 (s, 2H), 5.60 (broad s, 2H; 
NH,  OH), 5.98 (s, 2H), 6.8 (narrow m, 3H); I R  (CHCls) 
Xmaz 2.9, 6.6, 6.9 ~x; mass spec t rum (C.I.) 167 (M+), 135 
(base, CsHTO~+)]. Exhaus t i ve  ace ty la t ion  of 2 (A%O) 
furnished the  oily N, Ozdiacetyl der iva t ive  3 [NMR 
(CDCI~) 2.03 (s, 3H), 2.14 (s, 3H), 4.75 (s, 2H), 5.95 (s, 
2H), 6.76 (narrow m, 3H); I R  (film) 5.58, 6.0 ~x]. This  
substance underwent  rapid hydrolys is  (0 ~ 30 min) in 

di lute  aqueous N a O H  to a monoace ty l  der iva t ive  [NMR 
(CDC13) 1.98 (s, 3H), 4.2 (broad s, 2H), 5.92 (s, 2H), 6.76 
(narrow m, 3H; under lying broad s, 1H); I R  (CHC13) 
3.0, 6.05 [z; mass spec t rum 193 (M-16, base)] whose 
strongly posi t ive  react ion wi th  FeC13 solution (deep 
bu rgundy  in MeOH, E t O H )  was character is t ic  of the  
hydroxamic  acid 4. Effor ts  to isolate 4 pure  were un- 
successful. Whereas  the  substance appeared to be relat i-  
ve ly  stable at  0 ~  CHC1 a solution (half-life ca. 2 days), 
efforts a t  ch roma tog raphy  (Florisil) or recrystaUizat ion 
yielded only the  acetamide  5, m.p. 104-105 ~ (lit: 4 103 ~ 
whose NMR-,  IR=, and mass spectra  ma t ched  perfect ly  
those of an unambiguous ly  prepared  sample f rom pipero- 
ny lamine  and acetic anhydride.  

H y d r o x a m i c  acids can be reduced to amides or lac tams 
by  a number  of reagents  5; however  this r emarkab ly  facile 
deoxygena t ion  of 4 is, to the  best  of our  knowledge,  un- 
precedented in the  l i t e ra ture  on hydroxamates .  
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Species-Specific Protein Patterns in Drosophila Paragonial  Glands t 
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Summary. Elec t rophore t ic  analysis of the  soluble proteins in the  paragonial  glands of 11 Drosophila species demons t ra t -  
ed t h a t  the  pa t te rns  are h ighly  species-specific. The  possible funct ional  significance of these proteins  is discussed. 

The  paragonial  glands (accessory glands) in the  male 
flies of Drosophila have  been s tudied by  a number  of 
invest igators ,  main ly  because of thei r  specific roles in the  
reproduc t ive  process (see more recent  reviews by  CHEN2 
and FOWLER3). Ex tens ive  exper iments  carried ou t  in our 
l abora to ry  demons t ra ted  t h a t  the  secretory contents  of 
these glands in D. melanogaster ~-6 and D. /unebris 7-1~ 
contain  specific polypept ides  and re la ted amino acid 
der ivat ives  which are responsible for the  s t imula t ion  of 
oviposi t ion and the  reduct ion  of r ecep t iv i ty  in the  ma ted  
females. We  have  also observed at  least  12 electrophoret i -  
cally separable proteins in the  paragonial  gland of D. 
melanogaster n,l~. A po lymorph i sm of one major  prote in  
band,  which is au tosomal  in origin, could be detected.  
Recent ly ,  in a survey  of the  paragonial  secretions in a 
to ta l  of 11 Drosophila species we found t h a t  the  protein 
pa t te rns  are h ighly  species-specific. This  result  will  be 
deal t  wi th  in the  present  report .  

Materials and methods. The flies of all Drosophila 
species were raised on a s tandard  maize-agar-sugar-yeas t  

diet  at  25 ~ The males were separated f rom the  females 
shor t ly  af ter  eclosion f rom the  pupae and kep t  under  the  
same condi t ion w i t h  the  die t  renewed every  4 days. The 
classification of the  11 species included in this  s tudy  is as 
follows: 1. subgenus Sophophora - D .  melanogaster, D. 
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s imulans ,  D.  ananassae (melanogasler group),  D. subobscura 
(obscura group) ;  2. subgenus  Drosophi la  - D.  viri l is ,  D.  
americana (viril is group),  D.  nigromelanica (melanica 
group),  D. /unebris ,  D.  maerospina,  D.  sub/unebris  
([unebris group) ; 3. subgenus  Dorsi lopha - D.  busckii  1~, 14. 

For  t he  p r e p a r a t i o n  of p ro t e in  e x t r a c t s  20-50 pairs  of 
pa ragon ia l  g lands  were dissected f rom male  flies of t h e  
desired age ill a d rop  of ice-cold R inger ' s  solut ion.  These  
were t h e n  homogen ized  in 20-40 V1 R inge r ' s  so lu t ion  ill all 
all-glass mic rohom0gen ize r  a t  4 ~ Fol lowing cen t r i fuga-  
t ion  a t  7,000 r p m  for 15 mil l  a t  4~ t he  clear s u p e r n a t a n t  
f rac t ion  was employed  for  e lectrophoresis .  

The  pro te ins  were sepa ra t ed  b y  po lyac ry l amide  gel 
e lec t rophores is  accord ing  to the  m e t h o d  of DAvis  ~5 as 

modif ied  b y  }~ORNER 16. The  gel s y s t e m  consis ted  of a 
2.5% sample  gel (pH 6.7, 2 cm), a 3.5% spacer  gel (pH 
7.5, 1 cm) an d  a 7.5% s e p a r a t i o n  gel (pH 8.9, 7 em). The  
e lec t rophore t i c  r u n  was car r ied  o u t  a t  4 ~ w i t h  a con-  
s t a n t  c u r r e n t  of 0.5 m A  per  t u b e  for the  f i r s t  30 ra in  an d  
1 m A  per  t u b e  for a n o t h e r  11/2 h. The  p ro t e in  b a n d s  were 
t h e n  s t a ined  w i t h  1% amido  b l ack  an d  washed  in 7% 
acet ic  acid. 
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Fig. 1. Electropherograms of para- 
gonial proteins from adult males 
of D. melanogaster (me}, D. simu- 
lans (si), D. ananassae (an), D. 
subobscura (so), D. virilis (vi), D. 
americana (am), D. nigromelanica 
(hi), D. Junebris (fu), D. macro- 
spina (ma), D. sub/unebris {sf) and 
D. busckii (bu). 
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Fig.- 2. Comph~-ison of the electrophoretic mobilities of paragonial proteins between D. melanogaster and other Drosophila species by the split- 
gel technique. In each diagram the left half represents the protein pattern of D. melanogaster (+) and the right half that of the species to be 
compared. Abbreviations of the different species are given in the legend of Figure i. The horizontal arrows indicate protein bands of identical 
mobilities on each gel. 
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In  order  to compare  the  e lectrophoret ic  mobil i t ies  of 
the  prote in  fract ions f rom different  species on the  same 
gel, the  split-gel t echnique  was used ~7 A small  piece of 
cellulose aceta te  foil was inser ted into the  upper  surface 
of the  sample gel to p reven t  the  mix ing  of prote in  samples 
applied to the  same gel. The e lect rophoret ic  condi t ions  
were otherwise the  same as s ta ted  above.  

Results and discussion. As i l lustrated by  the  electro- 
pherograms in F igure  1, the  prote in  pa t te rns  of para-  
gonial  proteins  in the  different  species differ grea t ly  in 
bo th  the  numbers  and concent ra t ions  of ind iv idual  bands.  
Str iking differences in the  anodal  mobil i t ies  of the  major  
bands  are par t icu lar ly  evident .  The  age of the  flies em- 
ployed for analysis var ied  f rom 10 to 23 days pos t  
emergence.  There  is a progressive accumula t ion  of secre- 
t ion in the  paragonial  glands when the  males are p reven ted  
f rom mat ing.  However ,  our experience showed t h a t  this  
accumula t ion  has  no effect  on the  prote in  pat tern .  We  
es t imated  t h a t  in the  paragonial  glands of flies aged 10- 
15 days the  secretory proteins  account  for approx ima te ly  
3/4 of the  to t a l  soluble prote in  18. This  means  tha t  the  
e lect rophoret ic  pa t te rns  shown in Figure  1 represent  
mos t ly  the  secretory proteins,  including the  needle-like 
'crysta ls '  19 and the ' f i lamentous  bodies '  20, 2~ secreted by  
the  g landular  cells. By  using 10~o SDS-gels  VON WYL 12 
es t imated  t h a t  the  paragonia l  proteins  in D. melanogaster 
have  molecular  weights  f rom 12,000 to 120,000. Al though  
corresponding da ta  for the  o ther  species are no t  available,  
t h e y  are p robab ly  wi th in  the  same range. 

In  order  to de te rmine  the  e lect rophoret ic  mobil i t ies  
under  more comparable  condit ions we employed the  spli t-  
gel me thod  by  using the  prote in  pa t t e rn  of D. melano- 
gaster as a s tandard.  In  each e lect rophoret ic  run, the  
paragonia l  ex t rac t  f rom one species and t h a t  f rom D. 
melanogaster were absorbed on to the same gel wi thout ,  
however ,  the  two samples being mixed.  Since in this  
procedure  only half  as m u c h  prote in  could be appl ied to 
the  gel, the  compar ison had to be l imi ted to the  ma jo r  
bands.  The  results are summar ized  in the  d iagram in 
Figure  2. As can be seen, the  e lc t rophoret ic  pa t t e rn  of 
D. simulans shows the  greates t  similari.ty to t h a t  of D. 
melanogaster. F r o m  a to ta l  of 7 bands of D. simulans 
detec ted  on the  split-gel 4 have  ident ical  mobil i t ies  as 
bands 2, 5, 6 and 8 in D. melanogaster. On the  other  hand,  

no t  a single band in D. ananassae shows such an ident i ty ,  
though  this species, as D. simulans and D. melanogaster, 
also belongs to the  melanogasler group of the  subgenus 
Sophophora. Among  the  remaining species only D. sub- 
obscurct, virilis, americana and nigromelanica each exhibi t  
one band wi th  the  same anodal  migra t ion  as band 6 or 7 
in D. melanogaster. F r o m  these results i t  m a y  be concluded 
t h a t  there  is no correlat ion be tween  the s imilar i ty  of the  
paragonial  prote in  pa t te rns  and the  t axonomic  relat ion-  
ships of the  Drosophila species examined  in this s tudy.  
Admi t ted ly ,  e lectrophoret ic  mobi l i ty  itself is no proof for 
the  iden t i ty  of the proteins. For  a definite conclusion 
more crucial  evidence f rom two-dimens ional  gel electro- 
phoresis or immunoelect rophores is  is needed. 

W i t h  regard to the  funct ions of the  paragonial  proteins 
no definite informat ion  is available.  Many  suggestions 
have  been made,  wi thout ,  however,  convincing experi-  
men ta l  support .  The secretions of the  paragonia l  glands 
are considered to p lay  a role in the  transfer,  s torage and 
ut i l izat ion of the  sperm (references in FOWLER a). They  
m a y  also influence the  behavior  and reproduc t ive  phys-  
iology of the  female following copulation.  Transplanta-  
t ion of the paragonial  gland or inject ion .of its secretion 
into virgin females resulted in a dis t inct  increase in egg 
deposi t ion 2~. A similar response of the  host  females fol- 
lowing t ransp lan ta t ion  of these g l ands  f rom different  
species has also been repor ted  ~3. The s t imula t ion  of such 
heterologous t ransplants  is, however ,  difficult  to be 
unders tood in v iew of the  high species-specificity of the  
prote in  pat terns ,  assuming, of course, t h a t  some protein 
component(s)  in the  paragonial  secretion serves indeed as 
a t r igger  to s t imula te  fecundity.  A meaningful  discussion 
about  the  funct ions of the  paragonia l  proteins mus t  awai t  
future  exper iments  wi th  purif ied prepara t ions  of indivi-  
dual  proteins.  
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Effect of Cyc lohex imide  on G e r m i n a t i o n - I n d u c e d  Isocitr i tase  D e v e l o p m e n t  and Decl ine in Intact and 
Exc i sed  Flax  Coty ledons  

F. R. KI~AN,M. SALEt~MUDDIN and M. SIDDIQI x 

Chemistry Department, Biochemistry Division, Aligarh Muslim University, Aligarh 202001 (U.P., India), 79 June 1975. 

Summary. Remova l  of embryo  axis before germinat ion  marked ly  prevents  the  deve lopment  as well as subsequent  
decline in F lax  coty ledon isocitritase. Cycloheximide inhibi ted the  deve lopment  and decline of the  enzyme in in tac t  
cotyledons bu t  p reven ted  only tile former  in excised co ty ledons .  

I t  is well known t h a t  m a n y  events  t h a t  occur in the  
cotyledons of germina t ing  seeds are t r iggered and con- 
t rol led by  embryo  axis. Numerous  co ty ledonary  enzyme 
act ivi t ies  ei ther  fail to develop or develop only par t ia l ly  
if the  embryo  axis is excized early during germinat ion,  
and one or more auxins or cytokinins  usual ly  subs t i tu te  
fo r  the  axis ~, 8. Maximal  deve lopment  of isocitr i tase in 
squash cotyledons also requires the  presence of embryo  
axis and benzyladenine  replaces in pa r t  this require-  
Inent  ~. However ,  despite the  s trong evidence indicat ing 
the  impor tance  of bo th  synthesis  and degradat ion  in 
main tenance  of cellular enzyme levels in animat  5 and 

p lan t  systems ~, no a t t empt s  appear  to have  been made  
to inves t igate  the  role of embryo  axis, or substances 
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