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for the free hydroxy compound (V). With  methyl- 
lithium in ether, the addition reaction was very rapid 
(30 min), but  the yield (70%) was somewhat diminished. 
The final step in the projected transformation was 
completed by Oppenauer oxidation with cyclohexanone 
and aluminium isopropoxide in the usual manner to 
furnish methyltestosterone Will), m.p. and mixture 
m.p. 164-166% ~max 2410 A = 16,300 (in EtOH),  in 87% 
yield. An interesting modification was discovered during 
the course of these investigations and consisted in the 
use of act ivated a l u m i n a  in place of the conventional 
alkoxide catalyst.  Thus, the diol (VI), on t rea tment  with 
cyclohexanone and alumina (3 g/g steroid) at the reflux 
temperature  of toluene for i h was smoothly converted into 
methyltestosterone (VIII) in 80 % yield, taking into consi- 
deration a 17 % recovery of start ing material. The hetero- 
geneous oxidation, though closely related to, is mechani- 
stically different from the Oppenauer reaction, which 
involves a quasi six-membered cyclic transit ion state 9, 
depicted in (IX). I t  is unlikely tha t  such an activated 
complex obtains with the alumina catalysed oxidation, 
which presumably entails co-adsorption of the diol (VI) 
and cyclohexanone on the act ive surface of the catalyst  
with subsequent hydrogen transfers from the steroid- 
donor to the ketone-acceptor.  In this respect, the reaction 
is reminiscent, in general, of the heterogeneously cata- 
lysed transferhydrogenations,  studied extensively by 
BRAUDE, LINSTEAD et al. lo, and in particular, of the 
Raney nickel catalysed oxidations ~1 with cyclohexanone. 

In an al ternat ive route to the diol (VI) from the dihy- 
droxy-ketone (IVa), the sequence of reactions was re- 
versed, i.e., the  C1~ side-chain was elaborated preparatory 
to the construction of the 3fl-hydroxy-AS-grouping. 
Trea tment  of (IVa) with methylmagnesium chloride in 
tetrahydrofuran under conditions identical to those used 
with (V), surprisingly gave a comparat ively  low yield 
(45%) of 17~-methyl-3~,6¢c, 17fl-aetiochotantriol (VIIa), 
m.p. 230-232 °, [c¢]~--23-47 (c, 0.649) (Found: C, 74.27; 
H, 10-61; O, 15.10%. Ct0H3403 requires C, 74.49; H, 
10.63; O, 14-89%). A priori, this was ascribed to the poor 
solubility of (IVa) in the reaction medium, particularly 
as some (12%) recovery of the starting material was 
made. However,  this could hardly have been the reason, 
since replacement of (IVa) by its diacetate (IVb), which 
is quite soluble in te t rahydrofuran and gives a soluble 
Grignard complex, still failed to improve the yield. 
Tosylation of the tr iol  (VIIa) with pyridine and tosyl 
chloride at  0-5 °, and subsequent dehydrotosylation of 
the resultant  ditosylate (VIIb), m.p. 145 ° decomp., 
[c¢~[{ -- 10.74 (c, 0.849) (Found: C, 64.70; H, 7.49; O, 
17.98; S, 10.22%. C3~H~O7S ~ requires C, 64.73; H, 7.35; 
O, 17.75; S, 10.16% ), as described above with (IVc), 
furnished 17x-methyl-3fl ,  17/5-AS-androstenediol (VI), 
m.p. and mixture  m.p. 197-201 °, [~]~ -- 74.2 (c, 1.105, 
alcohol) in 45% yield. The isolation of pure (VI) was a 
mat te r  of considerable difficulty and was best achieved 
by conversion to, and regeneration from its oxalic acid 
adduct  x~. 
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Full details of the work will be published at a later 
date, elsewhere. 
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Zusammen[assung 

Der t tauptbestandte i l  der Gallenfliissigkeit des 
Schweines, Hyodesoxychols/iure, wurde in die m/inn- 
lichen Geschlechtshormone Testosteron und Methyl- 
testosteron tiberfiihrt. Es wird eine modifizierte Oppen- 
auer-Oxydation beschrieben, bei der Aluminiumoxyd 
an Stelle des gebfiiuchlichen Alkoxyd-Katalysators  ver- 
wendet wird. 

On the Role of the 4-Formyl Group of the 
Pyridoxal-5-phosphate in the Activation of 

Apotransaminase 

In a paper by ConnN 1, the inhibition of transaminase 
act ivi ty by cyanide ions was ascribed to their action on 
the oxalacetic (or pyruvic) acid resulting in cyanohydrin 
formation. This assumption on the inhibition mechanism 
was never modified even when pyridoxal-5-phosphate 
(Py-5-P) was recognized as the eoenzyme of trans- 
aminase reactions. 

In  the a t tempt  to demonstrate an al ternat ive in- 
hibition mechanism characterized by cyanohydrin /or- 
marion due to the reaction between CN-ions and the 
4-formyl group of Py-5-P, we have followed the trans- 
aminase reaction (a) after addition to the ac t iva ted  
system of KCN, and (b) after addition to apotrans-  
aminase of Py-5-P previously incubated with KCN. 

Our results do not appear to be in agreement  wi th  the 
accepted role played by 4-formyl group of Py-5-P in the 
scheme of SCHLENK and FXSHEkL suggesting a particular 
role of this group in the a t tachment  of the coenzyme to 
apotransaminase. 

The glutamic-oxalacetic transaminase (GOT), used in 
our experiments, was prepared from pig heart as describ- 
ed by O'KANE and GUNSALUS 3, and purified up to the 
stage of heating at 60°C; the resolution was of about  
95% and specific act ivi ty  of 3.4 (t~M of oxalacetic acid 
formed by 1 mg protein per minute). 

The formation of oxalacetic acid was followed at  
280 m/~ in a Beckman spectrophotometer  rood. DU, 
equipped with thermospacer kept at  37°C. All other  
conditions of t ransamination reaction were those propos- 
ed by CAMMARATA and COHEN ~. 

The reaction between Py-5-P and KCN was allowed to 
occur in stoichiometric amounts  of Py-5-P (Hoffmann- 
La Roche) and KCN in phosphate buffer 0,05 M, pH 
7.4, for 90 rain at  500C, This addition reaction can be 
followed spectrophotometrically by the decrease of ex- 
tinction at  385 mfL {Fig. 1). The velocity constant  is 
4.65 liter mole -1 sec -1 at  37°C. At 50°C the reaction is 
obviously faster and at tains the completeness in 90 min. 
Full details regarding the kinetics of the above reaction 
will be reported elsewhere. 
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(a) W h e n  GOT, previous ly  i ncuba t ed  for 10 min  a t  
37°C wi th  the  op t imal  a m o u n t  of P y - 5 - P  (Fig. 2), is 
r e ineuba ted  wi th  I4CN in large excess (10 -~ M), for 
25 rain a t  37°C, in p h o s p h a t e  buffer  0.05 M,  p H  7-4, 
and  subsequen t ly  d ia lysed for 12 h aga ins t  t h e  s ame  
buffer,  the  enzymat i c  s y s t em shows the  same ac t iv i ty  as 
t h a t  shown in similar  e x p e r i m e n t s  w i t h o u t  KCN,  
s imul taneous ly  run.  

Riassunto 

V e n g o n o  desc r i t t e  indag in i  su l l ' i n t e r az ione  t r a  pir(- 
dossa l -5- fosfa to  e KCN.  I1 c o m p o s t o  di add iz ione  n o n  
a t t i v a  l ' a p o t r a n s a m i n a s i ,  m a  n e p p u r e  c o m p e t e  con il 
p i r idossa l -5- fosfa to .  

I r i su l ta t i  lasc iano i n t r a v e d e r e  che il g r u p p o  carbo-  
nil ico di q u e s t ' u l t i m o  s is  i n t e r e s sa to  n e l l ' a t t a c c o  del 
coenz ima  s tesso a l l ' apoenz ima .  
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Fig. 1.--Absorption spectra at pH 7.4: o-o, pyridoxal-5-phosphate; 
*-% pyridoxal-5-phosphate after reaction with equivalent KCN. 

(b) The Py-5-P ,  a f te r  reac t ion  wi th  K C N  in s to ichio-  
met r ic  amounts ,  fails to  ac t iva t e  the  a p o t r a n s a m i n a s e .  
Fur the r ,  its add i t ion  even  in seven  fold excess  (e i ther  
s imul taneous ly  or a f te r  Py-5-P)  to  the  reso lved  GOT 
does no t  modi fy  the  ac t iva t ion  effect  due  to i nc r ea s ing  
a m o u n t s  of Py-5-P ,  a t  least  in our  e x p e r i m e n t a l  condi -  
t ions.  

4 
~ , . . - o - ~ k o -  

t =37°C 

Z 4. 6 8 16 12 ' l~ 30 

Izg ot Py-5-P 

Fig. ~.-- GOT activity as a function of pyridoxal-5-phosphate added 
to the incubation mixture containing 1 ml of the 1 : 20 enzyme solution. 
GOT activity × 102 equal to one corresponds to 0.034 /~Moles 

oxaloaeetate formed by 1 mg protein per minute. 

A role of 4-formyl  group  qui te  d i f fe ren t  f rom t h a t  
sugges ted  b y  SCHLENK and  FISHER ~ m a y  be in fe r red  
f rom our results .  I t  seems, indeed,  t h a t  t he  4- tormyl  
group m u s t  be invo lved  in  t he  a t t a c h m e n t  of t he  
coenzyme to  a p o t r a n s a m i n a s e  r a the r  t h a n  in t he  fo rma-  
t ion  of a Schiff base  w i t h  aminoac id  subs t r a t e .  
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Reduced  Ovipos i t ion  in Aedes aegypti L. 
F o l l o w i n g  Tarsa l  E x p o s u r e  to a F luorocarbon  I 

I t  has  been  shown  r e c e n t l y  ~ t h a t  d i - (p -ch lorophenyl ) -  
t r i f l u o r o m e t h y l c a r b i n o l  (I) and  d i - (p -ch lo ropheny l ) -  
p e n t a f l u o r o e t h y l c a r b i n o l  (II) s y n t h e s i z e d  by/3F.RG~tANN 
et al. 8 r educe  s u b s t a n t i a l l y  or even  inh ib i t  c o m p l e t e l y  
ov ipos i t i on  in t he  housef ly  u p o n  ta r sa l  con tac t .  

OH OH 
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I II  

A l t h o u g h  I I  was  p r o n o u n c e d l y  b e t t e r  as an  'O . I .T .C . -  
agen t '  in housef l ies  on c o n t i n u o u s  exposu re  ~ t h a n  I, in 
t h e  p r e s e n t  work  on Aedes aegypti, t he  more  r ead i ly  
ava i lab le  I was  emp loyed .  I t  was  soon f o u n d  t h a t  
m o s q u i t o e s  k e p t  in c o n t i n u o u s  c o n t a c t  w i t h  depos i t s  of 
I s h o w e d  even  a t  v e r y  low c o n c e n t r a t i o n s  e i ther  an  en-  
h a n c e d  m o r t a l i t y  due  to  t he  s l ight  t o x i c i t y  of t h e  c o m -  
p o u n d  4, or re fused  to t ake  the i r  b lood meals .  Therefore ,  
t a r sa l  c o n t a c t  of s h o r t  d u r a t i o n  fol lowed by  a single 
b lood meal  was found  to  be the  m e t h o d  of choice.  

The  n u m b e r  of eggs depos i t ed  by  Aeries aegypti af te r  
a s ingle b lood meal  d e p e n d s  on suf f ic ien t  la rva l  d ie t  5, on  
fe r t i l i za t ion  of the  females  ~ and  on the  a m o u n t  of b lood  
inges tedL Accord ing ly ,  4-5  days  okt females  were  t a k e n  
ou t  f rom mixed  p o p u l a t i o n  cages  s of Aedes aegypti b r e d  
f rom wel l - fed la rvae  and  k e p t  a t  28°C, 80% R . H .  on 
10% glucose. The females  were  exposed  a t  24 ° , u n d e r  an 
i n v e r t e d  glass funne l  to  a depos i t  of 1 g /sq .m.  I on f i l ter  
paper ,  e x p o s u r e  t imes  be ing  10, 20, 30 and  40 min.  Af t e r  
t h e  exposure ,  t h e y  were  r e t u r n e d  to  28 °, s t a r v e d  for 
20-24 h and  t h e n  were  a l lowed to feed for 3 h on ' N e m -  
b u t a F - i m m o b i l i z e d  gu inea  pigs. All engorged  females  
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oviposition in insects upon tarsal contact. 
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