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is a f unc t i on  of t he  R N A  c o n c e n t r a t i o n ,  t h e  r eac t ion  ap-  
p r o a c h i n g  c o m p l e t i o n  w h e n  0.5-1 molecule  of Mg++ is 
p r e sen t  per  molecule  of R N A  phospho rus .  I n  Tab le  I t h e  
resu l t s  are  the re fo re  p r e s e n t e d  on  t he  basis  of a Mg++/ 
R N A - P  ra t io  a n d  show a pa ra l l e l i t y  b e t w e e n  t h e  formal-  
dehyde  r eac t i on  a n d  t h e  h y p o c h r o m i c  effect.  F r o m  a 
q u a n t i t a t i v e  p o i n t  of v iew i t  m a y  be  i n t e r e s t i ng  to  no te  
t h a t  in t he  absence  of sa l ts  t he  same  n u m b e r  of formal -  
d e h y d e  molecules  are  b o u n d  as t h e r e  are  a m i n o  g roups  
p r e s e n t  a n d  t h a t  t h i s  a m o u n t  is r educed  b y  a b o u t  65%  
in t he  p resence  of h i g h e r  Mg++ c o n c e n t r a t i o n s .  S imi la r  
va lues  h a v e  b e e n  o b t a i n e d  w i t h  T M V - R N A  in  10 .2 to  
10 -1 M p o t a s s i u m  chlor ide  as well  as w i t h  T M V - R N A  
p r e p a r e d  b y  m e a n s  of m e t a l  c o n t a i n i n g  phenol2 .  

Th i s  s t r o n g l y  sugges ts  t h a t  t he  a m i n o  g roups  of t h e  
pu r ine  a n d  p y r i m i d i n e  bases  are i nvo lved  in  t h e  f o r m a t i o n  
of th i s  more  s t r u c t u r e d  fo rm of R N A .  Mg++ has  been  s h o w n  
to  f a v o u r  t h e  f o r m a t i o n  of doub le  a n d  t r ip le  s t r a n d e d  
hel ices t h r o u g h  h y d r o g e n  b o n d s  b e t w e e n  ba se -pa i r i ng  
po ly r ibonuc l eo t i de s  ~,4, p r o b a b l y  t h r o u g h  i ts  effect  on  t he  
n e g a t i v e  changes  of t h e  p h o s p h a t e  groups .  The  a m i n o  
groups  lose t h e i r  r e a c t i v i t y  u n d e r  these  cond i t i ons  7. F r o m  
a n  a n a l o g y  w i t h  these  mode ls  i t  m a y  be  in fe r red  t h a t  a 
base  pa i r i ng  of t h e  pu r ine  a n d  p y r i m i d i n e  bases  t akes  
place  in R N A  also. I f  t h i s  were t he  case t h e  resu l t s  would  
i nd i ca t e  t h a t  a b o u t  80% of all t h e  t h e o r e t i c a l l y  possible  
h y d r o g e n  b o n d s  h a v e  been  formed,  since pu r ines  a re  
p r e s e n t  in  a b o u t  18% excess ove r  t he  p y r i m i d i n e s  in  
T M V - R N A  8. N o t  all  t h e  bases,  the re fore ,  could  b e c o m e  
i n v o l v e d  in h y d r o g e n  bond ing .  The  u n r e a c t i v i t y  of t h e  
bases  does  n o t  necessar i ly  p e r m i t  t he  conclusion,  however ,  
t h a t  h y d r o g e n  b o n d s  h a v e  b e e n  fo rmed  since o t h e r  ways  
are  also conce ivab le  b y  w h i c h  the  a m i n o  g roups  m i g h t  be  
b locked .  ZUBAY 9 ha s  r ecen t l y  p o s t u l a t e d  t h a t  in  d e n a t u r e d  
D N A  Mg ++ m i g h t  che la t e  w i t h  t he  aden ine  a n d  g u a n i n e  
bases .  B u t  i t  seems un l ike ly  t h a t  t h i s  would  be  t he  w a y  
b y  w h i c h  Mg++ changes  t h e  c o n f i g u r a t i o n  of RNA,  s ince 
s imi la r  changes  in c o n f i g u r a t i o n  h a v e  also b e e n  o b s e r v e d  
b y  h i g h e r  c o n c e n t r a t i o n s  of m o n o v a l e n t  ions a n d  s ince 
u n d e r  t he se  cond i t ions  t he  h y p o c h r o m i c  effect  is no t  re- 
ve r sed  b y  ve r sene  ~0. 

Table 11 
Hypoehromic effect in the presence of various formaldehyde and 

Mg ++ concentrations (e ~260 mix) 

Formaldehyde 
concentration 

0.1% 
0 2 %  
0.5% 
1.0% 

H20 

0.940 
0.940 
0.950 
0.980 
0-990 

0 5 I '  3x 10- MgC12 10- MgC12 10- MgCI2 

0-930 
0-930 
0-945 
0.970 
0.985 

0.840 
0-840 
0-860 
0-900 
0.970 

0.820 
0.820 
0.840 
0.875 
0.950 

Yeast RNA it was incubated for 48 h at room temperature with the 
concentrations of formaldehyde and MgC12 indicated and the ab- 
sorption at 260 mix dermined. Glass distilled water was used through- 

out the experiment 

ear l ier  r e p o r t  b y  FRAENKEL-CONRAT 12. T h e  difference 
can be  a c c o u n t e d  for  b y  t h e  d i f fe ren t  c o n c e n t r a t i o n s  of 
f o r m a l d e h y d e  w h i c h  were used. The  effect  of va r ious  con- 
c e n t r a t i o n s  of f o r m a l d e h y d e  u p o n  t h e  op t ica l  proper t ies  
of nucle ic  acid is s h o w n  in Tab le  I I .  F o r m a l d e h y d e  in 
c o n c e n t r a t i o n s  of 0 .1% which  ear l ier  e x p e r i m e n t s 7  have  
s h o w n  to  suffice for comple t e  r eac t i on  of all  a m i n o  groups 
of the  nucle ic  acid do n o t  cause  a n y  increase  in  i t s  u l t ra-  
v io le t  abso rp t ion .  A n  increase  occurs  on ly  w i t h  h igher  
c o n c e n t r a t i o n s  a n d  is especia l ly  e v i d e n t  in  t h e  presence 
of Mg ++. 

I t  seems l ike ly  t h a t  a t  low c o n c e n t r a t i o n s  formal-  
d e h y d e  reac t s  b y  fo rmi n g  a m o n o m e t h y l o l  de r iva t ive  
( - N H - C H 2 O H )  whereas  a t  h i g h e r  c o n c e n t r a t i o n s  a di- 
m e t h y l o l  d e r i v a t i v e  ( -N-- (CH2OH)2)  is fo rmed  which 
would  be respons ib le  for  t h e  spec t roscopic  changes .  The 
la rger  increase  in t h e  p resence  of Mg++ could  be  an  in- 
d i ca t ion  t h a t  f o r m a l d e h y d e  a t  h i g h e r  concen t r a t i ons  
causes  a r eve r sa l  of t h e  sa l t  d e p e n d e n t  c h a n g e  in configu- 
r a t i o n  of R N A  la. T h e  absence  of a n y  spectroscopic  
changes  a t  low c o n c e n t r a t i o n s  ind ica t e s  t h a t  u n d e r  these 
cond i t i ons  f o r m a l d e h y d e  does n o t  a l t e r  in  a n y  w ay  the  
con f igu ra t i on  of t h e  R N A  molecule.  T h e  s to ich iomet r ic  
r e l a t i o n s h i p  b e t w een  t h e  f o r m a l d e h y d e  b o u n d  a n d  the  
a m i n o  groups  p r e s en t  as well  as t h e  ev idence  t h a t  under  
t h e  cond i t i ons  of t h e  r eac t i on  (0.1%) on ly  t h e  mono-  
m e t h y l o l  d e r i v a t i v e  is fo rmed  lend f u r t h e r  s u p p o r t  to  the  
conc lus ion  t h a t  in a sa l t  free m e d i u m  all a m i n o  groups 
are  free a n d  r eac t ive  a n d  t h e  r e d u c t i o n  in f o rma l d eh y d e  
b i n d i n g  b y  65% u p o n  t h e  a d d i t i o n  of Mg++ is a t r ue  ex- 
press ion  of t h e  n u m b e r  of a m i n o  groups  w h i c h  t h r o u g h  
h y d r o g e n  b o n d i n g  or  b y  some o t h e r  m e a n s  h a v e  become 
un reac t ive .  

The author wishes to thank Dr. W.M. STANLEY and Dr. H. 
FRAENKEL-CONRAT for their interest and stimulating criticism. 

M. STAEHELIN* 

Virus Laboratory, University o/ Cali/ornia, Berkeley, 
September 3, 1959. 

Zusammen/assung 

Die Nukleins~iure des T a b a k m o s a i k v i r u s  k a n n  in zwei 
F o r m e n  vor l iegen.  I n  sa lzf re iem Milieu s ind s/ imtl iche 
A m i n o g r u p p e n  frei  u n d  reag ie ren  m i t  F o r m a l d e h y d ,  w~Lh- 
r e n d  in  G e g e n w a r t  y o n  Mg ++ n u t  e t w a  35% reak t ions-  
fiihig b le iben .  Diese  V e r ~ n d e r u n g ,  die para l l e l  m i t  dem 
h y p o c h r o m e n  E f f e k t  e inhe rgeh t ,  d e u t e t  d a r a u f  hin,  dass 
u n t e r  d e m  Einf luss  v o n  Mg++ die B a s e n  gegenseit ige 
B e z i e h u n g e n  e ingehen  u n d  d a d u r c h  d e m  Molekii l  eine 
geo rdne t e  r 'Xumliche K o n f i g u r a t i o n  geben.  

12 S. ZAMENHOF, G. GRIBOFF, and N. )/IARULLO, Biochem. bin- 
phys. Aeta 13, 459 (1954}. 

la This might explain why formaldehyde, although at 0.1% it 
does not react with DNA, leads to inactivation of the transforming 
principle of bacteria at  3% n. 

* Present Address: Physiologisch-chemisches Ins t i tu t  der Uni- 
versit~t, Basel (Switzerland). 

I n t e r e s t i n g e l y  in  our  e x p e r i m e n t s  we h a v e  found  no  
changes  in t h e  u l t r a v i o l e t  s p e c t r u m  of r ibonuc le ic  acids  
u p o n  t r e a t m e n t  w i t h  f o r m a l d e h y d e  in c o n t r a s t  to  t h e  

s K. K. REDDI, Biochem. biophys. Acta 23, 208 (1957). 
9 G. ZUBAY, Biochem. biophys. Acta 32, 233 (1959). 

10 H. FRAENKEL-CONRAT, Personal communication. 
11 A. M. CRESTFIELD, K.C. SMITH, and F . W .  ALLEN, J. biol. 

Chem. 216, 185 (1954). 

A l k a l o i d s  of A p o c y n a c e a e  IV t 

D r e g a m i n e ,  a N e w  A l k a l o i d  f r o m  

Voacanga dregel E. M. 

I n  c o n t i n u a t i o n  of our  s tud ies  of a lka lo ids  f rom different  
species of t h e  f ami ly  Apocynaceae, we h a v e  e x a m i n e d  a 

• Alkaloids of Apocynaceae III, M. GORMAN, N. NEOSS, J.A. 
DEYRUP, and N. J. CONE, J. Amer. chem. Soc. (1959), in press. 



[15. XI. 1959] Kurze Mitteihmgen - Brief Reports 415 

new species of t he  genus Voacanga, Voacanga dregei E.M. 
We wish to  r epo r t  the  isolation of a new alkaloid, dreg- 
amine,  f rom the  ba rk  of th is  treeZ. 

Dregamine  is a represen ta t ive  of 2-acyl indole alka- 
loids a; it  was  isolated 4 by  ch roma tography  of alkaloids 
ob ta ined  by  benzene  ex t rac t ion  of the bark of the  t runk  
pu t  a t  our  disposal  t h rough  the  cooperat ion of Mr. J. L. 
SIDEY (P ie te rmar i tzburg ,  Natal ,  S. Africa), who also 
es tabl ished the  botanica l  au then t i c i ty  of the  p lant  mate-  
rial w i t h  h e r b a r i u m  specimen (fruit and leaves). Elut ion 
wi th  benzene-ch lo ro fo rm mix tu re  (3:1) gave the crude 
base which  crys ta l l ized f rom methano l  in long prisms; 
m.p.  106-109°C, resolidified, then  m.p .  186-205°C (dec.); 
[c~) 6 = -- 93"1°C (CHC13, C = 1). 

Calculated for C21H2sOaN2: C 70.76; H 7.92; N 7.86. 
Found :  C 70.57; H 7.47; N 7.42. The hydrochlor ide was 
prepared  in t he  conven t iona l  manne r  and recrystall ized 
from me thano l - e the r ,  m. p. 249-250°C (dec.). Calculated 
for C2xH2803N2.HCl: C 64.19; H 7.74; N 7.13; C1 9.02; 
OCH z (1) 7"90; (N)-CH z (1) 3.83. Found :  C 64.49; H 7.62; 
N 7.00; C1 8.98; OCH3 8-12; (N)-CH z 3-84. 

The u l t rav io le t  spec t rum of dregamine is characterized 

by the  following bands :  ). EtOH 239 miz, aM = 15,200; max 
316 m~, aM = 18,600 and  very  similar to t ha t  of 1-keto- 
1, 2, 3, 4 - t e t r ahydroca rbazo le  *. In  addi t ion to the  2-aeyl 
indole mo ie ty  (major  b a n d  at  6.05 ~z) 1, the  infrared spec- 
t rum ind ica ted  the  presence  of a carbomethoxyl  moiety  
wi th  abso rp t i on  a t  5.78 ~z and  8.03 ~z 5. 

O the r  bo tan ica l ly  re la ted  genera are current ly  under  
inves t iga t ion  in these  laboratories .  

Acknowledgment. The authors are grateful to Dr. H. E. BoAz for 
the infrared data, Mr. L. G. HOWARD for the ultraviolet data, and 
Messrs. W. L. BROWN, R. HUGHES, H. L. HUNTER, and G. M. MA- 
CIAK for microanalyses. 

N. NEUSS and NANCY J. CONE 

Lilly Research Laboratories, Indianapolis (Indiana), 
July 6, 1959. 

Zusammen]assung 

Dregamine ,  ein neues Alkaloid aus der  Apocynaceae 
Voacanga dregei E. M. wurde  isoliert und charakterisiert .  
Diese V e r b i n d u n g  s te l l t  e inen neuen Ver t re te r  der  Klasse 
der 2-Acyl-indole dar.  

2 After the completion of this work, SCHULER, VERBEEK, and 
WARREN, J. chem. Sue. 1958, 4776, have reported the isolation of 
the known alkaloids vobtusine and voacangine from the bark of 
Voacanga dregei collected in tim South Coast, Natal, S. Africa. We 
were unable to find these alkaloids in our plant material. 

a M. GORMAN, N. NEtJS$, and N. J. CONE, Amer. chem. Soc. nat. 
Meeting, San Francisco, Calif., April 1958. The spectral data re- 
ported for voacafrine and voacafricine [K. V. RAO, J. org. Chem. 23, 
1455 (1958)] are also indicative of the presence of a 12-acyl indole 
moiety in these two alkaloids from Voacanga a/ricana. 

4 Small amounts of this alkaloid were also isolated from Erva- 
tamia coronaria 8. 

5 Subsequent to the preparation of this manuscript, RENNER has 
described the isolation of vobasine and voacryptine from V. alricana. 
The former alkaloid appears to be another representative of 2-aeyl 
indoles s [U. RENNER, Expel  15, 185 (1959)]. 

A Simple  Synthes i s  of Nicot in ic  Aldehyde  

Pract ical ly  all known routes  leading to nicot inic  alde- 
hyde  involve the  reduct ion  of various nicotinic acid der iv-  
atives.  We have now found a simple and a d v a n t a g e o u s  
me thod  for the  synthes is  of this  valuable  c o m p o u n d  based 
on cro tonaldehyde.  

Recent ly  we have  shown t,2 t h a t  the  Vi l smeic r -Haack  
react ion may  be ex tended  to the a l iphat ic  series, in par t ic -  
ular to carbonyl  compounds .  By this  react ion,  we have  
prepared  a large number  of f l-dicarbonyl der iwt t ives ,  such 
as tim fl-dialdehydcs, f l -chlorovinylaldehydes  and  some 
novel types  of polyformyl  der ivat ives .  Most  of these  
compounds  had previously been difficult  of access. 

CH 2 =CH-CH =CH-N(CHa) 2 CHa-CH-CH = CH-N(CHa) 2 I 
N(CHz)~ 

I 1I 

(CHa)~N-CH =C-CH =CH-CH =O 
I 

CH =O 
III 

[(CHa)zN-CH = CH-CH = CH-CH-N(CH3).z] X 
IV 

We have now applied the  reagent  p repared  from di- 
me thy l fo rmamide  and phosgene  to compomads  I and  II ,  
which are readily available from c ro toua ldehyde  in a 
single s tep 3,4. This react ion led to the  t r i a ldehyde  der iv-  
at ive I I I  in abou t  6 0 0  yiekl. This  der iva t ive  is even  more  
s imply obta ined by  formyla t ion  of the well known q u a t e r -  
nary  salt  IV which is also believed to be an i n t e rmed ia t e  
in the formylat ion of I and II. The t r i a ldehyde  der iva-  
tive I I I  very  readily passes into nicotinic a ldehyde  in 
excellent  yield, e.g. merely  on hea t ing  wi th  aqueous  
NH4C1. 

Nico t in ica ldehyde  i s thus  available f r o m c r o t o n a l d e h y d e  
in a simple three-s tep  process in abou t  4 0 0  overall  yield. 

Z. ARNOLD 

Department o[ Organic Synthesis, Institute o[ Chemistry, 
Czechoslovak Academy o] Science, Prague, July 17, 1959. 

Zusammen/assung 

Nikot ina ldehyd wurde durch  ein dreis tuf iges Ver fah ren  
aus Kro tona ldehyd  in einer Gesamtausbeu te  von 40% 
erhal ten.  

1 Z. ARNOLD and F. ~ORr,|, Coll. Czeehuslnv. chem. Comm. 28, 
-1512 (1958).- Z. ARNOLD and J. ~I,:MI.lCKA, Coll. Czechoslov. chem. 
Comm. e4, 786, 2:378, 2:185 (195'a); '24, in press. 

Z. ARt~OLV and J. ~MLtCKA, Proc. chem. Sue. 1958, 227. 
$ C. I~,IANNIClI, K. IIANDKE, and K. l{orl[, Chem. Bet. 69, 211"2 

(19"16). 
4 W. I,ASG~NnECI~ and L. \VEscHKV, I)RP 7155.1,1, Chem. Zbl. 

1940,, 2821. 

D e m o n s t r a t i o n  of Po l iomye l i t i s  Virus  in H o m o -  
genates  and Ureadesoxycho la te  Lysates  of Cells  

Exhib i t ing  or Lacking Cytopathogen ic i ty  

A met h o d  for dissolut ion of t issue cul tures  (TC) wi th  
Ureadesoxychola te  (UDC) was descr ibed previously  t. Ap- 

t E. KovAcs, Naturwissenschaften 45,339 (1958) ; Arch. Biochenl. 
Biophys. 76, 5.16 {1958). 


