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Here  Hy  appeared  as a double t  at  5.75 (J = 4.5 Hz) and  
tKx as 6 lines a t  4.72 der ived by  the  superposi t ion  of 2 
t r ip le ts  centered  at  281 and 285.5 Hz, respect ively,  
belonging to  the  X pa r t  of an A B X  sys t em where  Jxx  = 
JBx = 6.5 Hz. Double  resonance  exper imen t s  conf i rmed 
this  in t e rp re t a t ion  since i r radia t ion  at  2.48 d t r ans fo rmed  
H x  and Hy into 2 double ts  wi th  JxY = JYx = 4.5 Hz;  
i r radia t ion  at  4.72 d reduced  Hy  to  a singlet  a t  5.75 d and 
i r radia t ion  at  5.75 d t r ans fo rmed  H x  into  a t r ip le t  a t  
4.72 ~ wi th  JAx + J~x = 13 Hz. 

Chromic ox ida t ion  of d ihyd ro the rmozymoc in  I I I  in 
acetic acid followed by  m e t h y l a t i o n  wi th  d iazomethane  in 
e thy l  e ther  of t h e  react ion mixture ,  allowed the  isolat ion 
of the  ke toes ter  XI ,  rul ing out  the  a l t e rna t ive  formula t ion  
X for compound  V. 

The re la t ive conf igurat ion of the  a symmet r i c  carbon 
a toms  of t he rm ozymoc id in  could no t  be resolved by  
N M R - m e t h o d s  as i t  has  been d e m o n s t r a t e d  5 t h a t  stereo- 
isomeric y-lactones do no t  show any  s ignif icant  different ia-  
t ion in the  coupling of the i r  protons .  The s t rong absorp t ion  
a t  965 cm -1 in the  I R - s p e c t r u m  of I, II ,  IV and  V suggested 
a t r ans  conf igura t ion  of the  double  bond.  

Riassunto. La t e rmoz imoc id ina  6 un ant ib iot ico  ant i -  
fungino p ro d o t t o  da una  m u f f s  termofi la .  Le sue cara t -  
te r is t iche  IR ,  N M R  e MS, insieme a quelle dei suoi der iva t i  
e dei suoi p rodo t t i  di ossidazione, indicano la s t r u t t u r a  I. 
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The  Addi t ion  of Ethyl  A z o d i c a r b o x y l a t e  to P y r r o l e s  

Although  the  react ions  of azodicarboxyl ic  esters  have  
been s tudied  ex tens ive ly  1-n l i t t le  is known  of the i r  ad- 
di t ion to pyrroles  12 since only poor ly  charac ter i sed  prod-  
ucts  were ob ta ined  in th is  s tudy.  In  principle,  the  re- 
act ion of these  esters  wi th  a pyrrole  could proceed in th ree  
d i i te rent  ways :  the  azoester  migh t  a t t ack  the  pyrrole  
ni t rogen,  a r ing carbon a tom or a side chain carbon atom. 
Tile p resen t  communica t ion  allows one to  dis t inguish 
be tween  these  possible modes  of a t tack.  

I t  has  been  found t h a t  the  free e- and fi-positions in 
subs t i tu t ed  pyrroles  react  wi th  e thy l  azodicarboxyla te  to 
give the  cor responding  d i ca rboe thoxyhydraz ino  pyrrole.  
The convers ion of these  p roduc t s  into the  cor responding  
benzene sulfonyl  pyrrole  hydrazines ,  in which the  benzene  
suKonyl hydraz ine  residue represen t  a blocking group of a 
free posi t ion which will no t  deac t iva te  the  ring, has  no t  
been realized. 

The Table  lists the  var ious  pyrroles  used and  the  ad- 
ducts  fo rmed  ~a. In  no case was a ca ta lys t  necessary.  
2 ,4 -Dimethy l  (1) and 2 ,4-d imethyl -3-e thy lpyr ro les  (2) 
react  exo the rmal ly  at  room t e m p e r a t u r e  in e ther /n -pen-  
t ane  wi th  e thy l  azodicarboxyla te  a t  the  ~-position to give 
1:1 adducts .  3-Methyl-4-e thylpyrrole  (3) reacts  a t  b o t h  
~-posit ions to form a 2 : 1 adduct .  2, 5 -Dimethylpyrro le  (4) 
reacts  in one fl pos i t ion to  give a 1 : 1 adduct .  The above 
adduc t s  are uns table  and decompose  on s t and ing  at  room 
t empera tu re .  In  con t ras t  the  adduc t s  f rom the  carbe- 

t hoxypyr ro l e  (5), and  the  ace ty lpyr ro le  (6) are s table  a t  
room t empera tu re .  

The s t ruc tures  assigned to  tile adduc t s  are in all cases 
cons i s ten t  wi th  the i r  NMR-  and IR-spec t ra .  Thus  for 
example,  t he  N M R - s p e c t r u m  of (1) (Figure) in CDC13 
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NMR-spectrum of 1 in CDC13 

exhib i t s  signals a t  1.20 and 1.25 (triplets,  3H e a c h , - N -  
I 

and  -N 'H-CO2CH~CHs)  1.9 and  2.15 (singlets, 3H each, 

13- and  ~-CH3) 4.2 (quartet ,  4 H , - N -  and  N '  H-CO~CH2CHa) 
I 

5.65 (doublet,  1H, fl-H) 7.7 (singlet, 1 H , - N - N ' H - C O 2 C 2 H s )  
l 

and  8.4 p p m  (singlet, 1H, N - H ) .  
The I R - s p e c t r u m  showed bands  a t  3340 cm -~ and 3236 

cm -~ due to  N - H  and  at  1754 cm -~ and 1715 cm -~ due to  
C = O .  

Corn- R 2 R a R 4 R 5 Pro- Yield m.p. 
pound duct (%) 

1 CH 3 H CH 3 H la 87 129-130 ~ 
2 CH a C~H 5 CH 3 H 2a 70 105-107 ~ 
3 I-I CH 3 CtH~ H 3a 80 74- 76 ~ 
4 CHa H H CH3 4a 86 136-138 ~ 
5 CH 3 C02C2H 5 CH 3 H 5a 79 162-164 ~ 
6 CH 3 COCH~ CH~ H 6a 72 160-162 ~ 

DEH- -N-N'HCO2C2Hs(N , N'-dicarboethoxyhydrazino) 
f 

CO2C2H~ 

Experimental. The pure ly  alkyl pyrroles  (1-4, 0.01 mol) 
in 20 ml  of e t h e r / n -p en t an e  (1:1) were t r e a t ed  wi th  t he  
theore t ica l  a m o u n t  of the  azoester.  The solid which 
sepa ra ted  af ter  a few minu te s  a t  room t e m p e r a t u r e  was 
recrysta l l ized f rom the  same solvent .  The remaining  pyr-  
roles 5 and 6 reac ted  similarly in e ther  and the  p roduc t s  
were  re-crys ta l l ized f rom ethanol**. 

Zusammen/assung. Es reagieren die ~- und  fi-Posit ionen 
yon  Pyr ro l -Der iva t en  ohne  wei teres  m i t  &thyl-Azodi-  
ca rboxy la t  un te r  Bi ldung yon  Hydraz ind i ca rboxyes t e r -  
Der iva ten ,  was durch  die NMR-  und  I R - S p e k t r e n  be- 
st~Ltigt wird. 
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I n h i b i t i o n  o f  N u c l e a r  a n d  M i t o c h o n d r i a l  R e s p i r a t i o n  b y  A r s e n i t e  

Nuclear  ox ida t ive  phosphory l a t i on  has clearly been 
d e m o n s t r a t e d  in cell nuclei  isolated f rom the  t h y m u s  
gland 1-4. Endogenous  f a t t y  acids are  t he  major  energy  
source for th is  A T P  genera t ing  process  5. No ex te rna l  
subs t r a t e  capable  of s t imula t ing  nuclear  oxida t ive  
phosphory la t ion  has been  found  as ye t  4. E x p e r i m e n t s  
wi th  inhib i tors  and  uncouplers  of the  resp i ra to ry  chain 
suggest  a s imi lar i ty  if t he  molecular  mechan i sm of 
the  mi tochondr ia l  and  the  nuclear  sys tem.  Arseni te  has  
been  repor ted  3 to  have  no effect  on nuclear  respirat ion,  
while this  c o m p o u n d  is a well known  inhib i tor  of mi to-  
chondr ia l  ox ida t ive  phosphoryla t ion6 .  Because this  
observa t ion  could be of g rea t  i m p o r t a n c e  in f inding a 

s ignif icant  d i f fe rence  ill the  molecular  mechan i sm of 
energy p roduc t ion  be tween  these  two cell organells,  a 
fu r ther  s t u d y  on th i s  subjec t  seemed just if ied.  In  th is  
r epor t  a compar i son  is m a d e  be tween  the  effect  of differ- 
ent  concen t ra t ions  of sodium arseni te  on the  resp i ra t ion  
of r a t  t h y m u s  nuclei  and  ra t  l iver mi tochondr ia .  

Nuclei  were isolated as publ i shed  before 5. Mi tochondr ia  
were  p repa red  by  the  m e t h o d  of HO~EBOOM ~. Oxygen  
up take  was measured  rnanometr ica l ly  in 15 ml  W a r b u r g  
tlasks. A piece of accordion-folded fi l ter  pape r  (What -  
man - l )  wi th  2 cm sides was inser ted  in the  center  well to 
which  0.1 ml  10% K O H  had  been  added.  The nucle i  
(15 mg  protein)  were i ncnba ted  in 2.3 ml  of a med i u m 


