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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 .  
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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). 
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Table. Infectivity of TC Homogenates or lysates 

[EXPER1ENTIA VOL. XV/ll] 

Total of Tubecultures pooled 
for assays 

1. 120 CPE-negative HeLa and 
30 human amnion cell-cultures 
in complete medium; 14 days 
inoculation with Mahoney Str. 
10 -2 to i0 -9 dilution 

2. 120 CPE-negative HeLa and 
30 human amnion cell-cultures 
in complete medium; 14 days 
inoculation with lVIahoney Str. 
10 -~ to 10 -9 dilution 

3. 49 CPE-negative HeLa and 
10 human amnion cell-cultures, 
as above 

4. About 120 CPE-negative HeLa 
cell-cultures, as above 

5. 60 CPE-negative HeLa cell- 
cultures, as above 

6. 30 CPE-positive I-teLa cell- 
cultures as above 

Type of fraction assayed 

Pooled, centrifuged 
supernatants after ther- 
mal shock (storage 40 C, 
reincubation to 37°C) 

Pool of homogenates 
(cells stored at  - 20°C ,  
without culture-fluid) 

Pool of 10% diluted Urea- 
lysate of cells (stored at 
- 20 ° C) 

'Total lysates':  frozen 
ceils dissolved in Urea- 
reagent and diluted to 
10% with own medium 
+ H 2 0  

'Total lysates' as above 

Supernatant  separated ; 
cell residue lysed and 
diluted till 10% Urea- 
concentration 

No. of cultures 
inoculated: 

time and grade of 
CPE 

2 HcLa Flask- 
cultures, 5 ml un- 
diluted pool 
30 min adsorption 
and 10 ml complete 
medium. CPE 4- 
plus in 2 to 3 days 

2 HeLa Flask- 
cultures, 5 ml un- 
diluted pool 
30 min adsorption 
and 10 ml complete 
medium. CPE 4- 
plus in 2 to 3 days 

5 ml Lysate in 
10-3 dilution: 
procedure and 
results as above 

Assayed after 
7 weeks storage at  
4°C, Delayed CPE 
4-plus, suddenly on 
7th day 

Assayed immedi- 
ately; CPE 4-plus 
i n 2  t o 3  days 

Assayed immedi- 
ately; CPE 4-plus 
in 2 to 3 days 

No. and state of 
normal controls 

Two HeLa Flasks 
5 ml normal TC- 
fluid and 10 ml 
compl, medium; 
cells intact  

Two HeLa Flasks 
5 mt normal TC- 
fluid and 10 ml 
compl, medium; 
cells intact  

Two HeLa Flasks 
5 ml normal TC- 
fluid and 10 ml 
compl, medium; 
ceils intact  

Two HeLa Flasks 
5 ml normal TC- 
fluid and 10 ml 
compl, medium ; 
cells intact  

Two HeLa Flasks 
5 ml normal TC- 
fluid and 10 ml 
compt, medium; 
cells in tact  

Two HeLa Flasks 
5 ml normal TC- 
fluid and 10 ml 
compl, medium; 
cells intact  

Remarks 

Second passage : 
positive 

Second passage: 
positive 

Second passage : 
positive 

Second passage : 
positive 

Second passage : 
positive 

Second passage : 
positive 

pl ica t ion of t he  same t echn iques  for  d e m o n s t r a t i o n  of 
infect ious virus  in cell cu l tures  unsu, ccess/ulIy inocula ted  
w i t h  pol iomyel i t i s  v i rus  is now repor ted .  Charac ter i s t ic  
e n z y m e  changes  were obse rved  in s imilar  TC sugges t ing  
the  vira l  cause  of b iochemica l  a l t e ra t ions  ~. The  following 
e x p e r i m e n t s  d e m o n s t r a t e  t h a t  superficial  or in t racel lu lar  
associa t ion of h igh ly  c y t o p a t h o g e n i c  virus  (Type t ,  
M a h o n e y  str.)  m a y  occur  without massive cell destruction 
and cytological changes visible on s imple  microscopic  in- 
spect ion.  A b o u t  120 tubes  of ind iv idua l  subcul tures  of 
H e L a  and  p r i m a r y  cul tures  of h u m a n  amnion  cells ex- 
posed to  virus  d i lu t ions  f rom 10 -2 to  10-~ were col lected 
which  did not show any signs o/cytopathogenic effect (CPE),  
even  a f te r  10 to  14 days  incuba t ion  a t  37°C. These  TC's  
were al lowed to  s t a n d  2 days  a t  4°C, t h e n  2 days  a t  37°C. 
The  s u p e r n a t a n t s  were  pooled,  cen t r i fuged ,  and  assayed  
separate ly .  The u n w a s h e d  cells were  homogen ized  b y  a 
loosely f i t t ing mo to r -d r iven  pest le  of an all-glass micro-  
gr inder  ( P o t t e r - E l v h e j e m  type)  in a b o u t  1 rain. runs,  The 

pooled h o m o g e n a t e s  were  assayed  for in fec t iv i ty ;  two 
TC's,  each wi th  ab. 3 × 106 H e L a  cells g rown w i t h  15 ml 
comple te  m e d i u m  3 were inocu la ted  wi~h 5 ml  undi luted 
'bre i ' .  Two o the r  cu l tures  rece ived 5 ml  of t h e  pooled 
supernatants to  t e s t  t he  presence  of v i rus  in t h e  fluid- 
phase .  Usua l ly  30 rain adso rp t ion  of the  inocutum was 
al lowed a t  37°C, t h e n  10 ml  f resh m e d i u m  was  added  and 
the  TC re incuba ted  a t  37°C. Inspec t ion  a f t e r  18 h re- 
vealed def in i te  C P E  leading to  t o t a l  de s t ruc t i on  of the 
TC's  wi th in  2-3 days.  I t  was  conc luded  t h a t  b o t h  the 
pools of supernalants and  homogenates con ta ined  highly 
infect ious  virus mater ia l .  

This  suggest ion was  p roved  b y  chemica l  means .  60CPE- 
nega t ive  TC's  of H e L a  and  p r i m a r y  h u m a n  amnion  cells 
were  f rozen w i t h o u t  nu t r i en t - f lu id  at-20 ° C, t hen  dissolved 
b y  UDC- reagen t  = to  d e m o n s t r a t e  cel l -associated virus. 
2 ml  UDC were a d d e d  to  five tubes  a t  room temperature. 
The  cul tures  lysed p r o m p t l y  and  were poured  over  into 
o the r  tubes .  This  p rocedure  was  r e p e a t e d  several  times 
back  and  for th ,  f inal ly all lysa tes  were  pooled,  the  tubes 

E. KovKcs, Z. Vitamin-, Horlnon-Fermentforsch. 4 (1959). a j .  L. ~IELNICK, Ann. N. Y. Acad. Sci. 61,754 (1955). 
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washed wi th  H~O, the  lysates diluted 10-fold (10% final 
urea cone.) wi th  the  r insing-water  2 as soon as possible 
and s tored  a t  4°C. The whole procedure involved about  
60 rain. Fo r  inoculat ion,  a 10 -a dilution with bovine 
amnion fluid was made  and assayed as described. Control 
flasks received s imilar ly  di luted UDC. The TC exposed 
to lysates were des t royed within  two days, whereas con- 
trols t r ea ted  wi th  urea-desoxycholate  alone remained in- 
tact ,  p e rmi t t i ng  growth  and subcutt ivat ion of the cells. 
I t  seemed t h a t  the  lysates  were carrying (among others) 
biologically active virus material set free by  UDC and pre- 
served by  the  t ime ly  di lut ion 2. This assumption was sub- 
s tan t ia ted  by  the  following experiments.  The cell residues 
o/positively in/ected and destroyed (CPE-positive) TC were 
dissolved in U D C  as usual  and thei r  preserved infectivity 
demons t ra ted .  H e L a  ceils inoculated wi th  this lysate ex- 
hibi ted visible C P E  af te r  16 h and the whole culture was 
dest royed wi th in  two  days.  Final ly  if 10% Urea-lysates 
were added  to the  TC and af ter  5 min diluted 3 t imes with 
amnion fluid, immedia te  destruct ion of the cells by the 
UDC occurred.  This  was proved with the large ' to ta l '  
pool i l lus t ra ted in the  Table  (group 4) where medium and 
cells were lysed together .  The  tenfold diluted lysates, 
however,  do no t  re ta in  in tac t ly  their  infect ivi ty during 
7 weeks s torage a t  4°C;  if tested in 10 -a dilution, CPE 
was no t  appa ren t  only af ter  6 days, when overnight  total  
des t ruct ion of the  inocula ted  TC occurred. Second pas- 
sages of the  cul tures  des t royed were positive, confirming 
the presence and successful transmission of infective ma- 
terial wi th  homogenates  and lysates (Table). Concentra- 
tion, purif icat ion,  and isolation of the active principle is 
under  s t udy  4. 

W e  migh t  summar ize  t h a t  the  above findings were re- 
pea tedly  observed  and  m a y  prove the  following assump- 
t ions; (1) The  C P E - n e g a t i v i t y  of unsuccessfully infected 
TC m a y  depend on a pecull iar  behaviour  of the cells 
against  polio virus (2). The infect ive particle seems to be 
f irmly associated to cer ta in  cells wi thout  apparent  eyto- 
pa thogenic  effect, and can be l iberated by physical 
( thermal-shock,  grinding) and /or  chemical means (3). U DC- 
t r e a t m e n t  did not destroy the biological activity of the virus 
examined  (4). The  U D C  reagent  seems to be the simplest 
chemical tool  ~ for the  l iberat ion of infectious material  
from t rue  or  l a ten t  pol iomyeli t is  infection in vitro, al- 
though the  na tu re  of this procedure has to be clarified. 

The technical help of Mrs. VICTOmA STORTZ in one phase of the 
work is grateflfily acknowledged. 

E. K o v k c s  

Deutsche Forschungsanstalt /#r.Psyehiatrie (Max-Planck- 
Institut), Abteilung /fir Serologic und Mihrobiologie, Mi~n- 
chen, June 29, 1959. 

Zusammen/assung 

Stark  cy to ly t i sch  wirkende  Urea-Desoxycholat l6sung 
zert6rt  die biologische Akt iv i t~ t  des Poliovirus (Typ I, 
Mahoney-S tamm)  nicht; somit  ist dieses Mittel  zur Frei- 
setzung infekt i6sen Materials  aus latent  oder manifest  in- 
fizierten Zel lkul turen  sehr geeignet. 

4 In preparation. 
5 j .  S. COLTER, Nucleic Acid as Carrier o] Viral Activity in E. 

BER~ER and J. L. MELmCK, Progress in Medical Virology, vol. I 
{S. Karger, New York-Basel 1958), p. 1. 

Metabolic Interactions In Vitro between Poly-  
morphonuclear Leukocytes and Pathogenic and 

Nonpathogenic Microorganisrns t 

The addi t ion of bacter ia  to po lymorphonuc lea r  leuko- 
cytes in the Warburg  respirometcr  causes an a l te ra t ion  of 
the  otherwise cons tan t  ra te  of oxygen  up take  by  the  leu- 
kocytes.  Changes of rates m a y  be a t t r ibu ted  to the  effect  
exer ted by bacter ia  on the  leukocytes  and by  leukocytes  
on the phagocyt ized bacter ia  1-4. In  previous s tudies it  
had been shown tha t  tubercle bacilli ma in ta ined  a con- 
s tant  rate of respirat ion in an intracel lular  e n v i r o n m e n t  
as evidence of their  abi l i ty  to survive  within  phagocyt ic  
cells 6. These invest igat ions were ex tended  to o ther  pa tho-  
genic and nonpathogenic  bacter ia .  The  results  of these 
studies are reported.  

Methods. Bacter ia  were grown in bra in-hear t - infus ion 
broth  and were washed repeatedly.  Per i toneal  exuda te  
leukocytes from rabbits  were obta ined by  inject ing a 
solution of sodium caseinate in t raper i toneal ly  15 h pr ior  
to collection, The cells were washed twice in saline; leu- 
kocytes and bacter ia  were resuspended in a med ium 
consisting of Krebs Ringer  phospha te  buffer  conta in ing  
20% homologous, hea t - inac t iva ted  seru m, and 100 mg % glu- 
cose. The Warburgvesse ls  were prepared as follows: Leuko-  
cyte suspension in main chamber ,  bacter ial  suspension 
(live or heat-killed bacteria) in side-arm, and 10% N a O H  
in center  well. After  equi l ibrat ion in the wa te r  bath,  the 
bacteria were added to the leukocytes  by t ipping the con- 
tent  of the side-arm into the main chamber .  Manomet r ic  
readings were taken every  30 rain over  a period of 3 to  
4 h. In every  exper iment  leukocytes  alone, bacter ia  alone, 
and leukocytes wi th  l ive and dead bacter ia  were used. 
Samples of mixtures  and bacter ial  suspensions were re- 
moved from the flasks to de te rmine  number  of viable  
bacteria and ex ten t  of phagocytosis .  

Results. When oxygen  uptake  of leukocytes  alone wi th  
tha t  of leukocytes wi th  heat hilled bacter ia  was compared ,  
the results represented in Table  I were obta ined.  The  
average number  of leukocytes  per flask was 1 × 10 a, and 
there were about  2 to 5 t imes as m a n y  hea t  killed bacter ia .  
By dividing the rate  of oxygen consumpt ion  of phagocytes  
with bacteria  by the ra te  of consumpt ion  by phagocytes  
alone, a ratio is obtained which indicates the difference 
between the two sets of flasks. As can be seen, the  leuko- 
cytes showed increased respirat ion (up to 50%) af ter  hav -  
ing ingested hea t  killed, nonpathogenic bacter ia ,  whereas  
a reduct ion of oxygen  consumpt ion  occurred when the  
leukocytes had phagocyt ized hea t  killed, pathogenic or- 
ganisms. 

The respirat ion of l iving intracel lular  bacter ia  was cal- 
culated indirectly,  assuming ident ical  oxygen  consump-  
tion by phagocytes  regardless of whether  or  not  the  in- 
gested organisms were l iving or  dead. Inc luding  the  ne- 
cessary control  flasks, one could ob ta in  values  for oxygen  
consumpt ion by  bacter ia  wi th in  phagocytes  and by  bac-  
teria suspended in cell free media.  The  rat ios  of these two 

I This investigation was supported by Grant E-1302 (C) from the 
National Institute of Allergy and Infectious Diseases, National 
Institutes of Health, U. S. Public Health Service. 
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a H. STAHELIN, ]~. SUTER, and M. L. KARNOVSKY, J. exp. Mcd. 
I04, 121 (1956). 
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IO4, 137 (1956). 

Exper. 27 


