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sulphate  solution, and then  conve r t ed  into base chlorides 
wi th  ba r ium chloride. The  residue ob ta ined  on evapora-  
t ion of the  solut ion to dryness  was dissolved in absolute  
alcohol, and the  alcoholic solut ion was passed th rough  a 
co lumn of a lumin ium oxide for ch romatography .  The  first  
few fract ions of the  e luan t  y ie lded hygroscopic  crys ta l l ine  
needles, ident i f ied as choline chloride by  compar ison  wi th  
an au then t i c  specimen. The  la ter  f ract ions of the  alcoholic 
e luant  y ie lded crysta l l ine  needles of a new q u a t e r n a r y  
base chloride named  as Pluchine,  m.p.  243-244°C (de- 
composi t ion and vo la ta l i za t ion  wi th  evo lu t ion  of gas), 
~]~0 _ 29.51 (H20). Analysis  found:  C, 38.74, 38.59, 
39.12, 39.09; H, 7.79, 7.67, 7.78, 7.81; N, 8.64, 8.30, 7.49, 
7.68 ; cl, 23.55, 23.80, 22.85, 22.80. ~ r i th  alcoholic picric acid 
Pluchine  gave a picrate ,  m.p.  181-182 °C. Analysis  found:  
C, 38.46, 38.58; H,  3.87, 4.08; N, 16.09, 15.86; tool. wt .  
(Rast), 590, 674. P luchine  has no UV-absorp t ion  peaks 
be tween 220-340 nm, bu t  has IR-abso rp t ion  peaks (Nujol) 
a t  3.75, 3.85, 3.95, 4.06, 4.17, 4.25, 4.8, 5.0, 5.36, 5.67, 
5.8 (S), 6.75 (S), 7.05, 7.15 (S), 7.46, 7.75, 8.02 (S), 8.3 (S), 
8.82 (S), 9.33, 10.1 (S), 10.54 (S), 10.75 (S), 11.1 (S), 11.35 
(S) and 12.88 (S) # (Figure 3, sample  V-29-6). The  N M R -  
spec t rum 8 of P luchine  de te rmined  in D,O so lvent  wi th  
TMS as ex te rna l  reference is g iven in F igure  4, sample  
V-33-2. W h e n  hea ted  Pluchine  decomposes  wi th  evo lu t ion  
of a vola t i le  gas hav ing  amine- l ike  smell  and tu rn ing  red 
l i tmus blue. The  evo lved  gas was dissolved in alcohol and 
the alcoholic solut ion yielded wi th  picric acid a picrate ,  
needles, m.p.  219-222°C, ident i f ied as t r i m e t h y l a m i n e  
picrate.  Unde r  ident ical  condi t ions  of hea t ing  acety lcho-  
line chloride also yie lded t r i rne thy lamine  as the  vola t i le  
component .  As Pluchine  has no UV-absorp t ion ,  and as 
both  Pluchine  and acetylchol ine  chloride decompose  on 
heat ing  wi th  evo lu t ion  of t r ime thy lamine ,  P luchine  has  
possibly an open chain s t ruc ture  wi th  the  t r ime thy l -  
a m m o n i u m  moie ty  a t  one end, similar  to acetylchol ine  
chloride. 

On p re l iminary  pharmacologica l  inves t iga t ions  on ra t ' s  
isolated intest ine,  SANYAL 10 found Pluchine  to be a non- 

specific re laxant .  I t  antagonises  bo th  ace ty lchol ine  and  
ba r ium chloride induced spasms. I t  thus  resembles  Papa -  
ver ine  in its action.  I t  was fur ther  observed  by  SANVAL 1° 
t h a t  P luchine  po ten t i a t e s  ba rb i tu ra t e - induced  hypnos is  
in albino rats.  P luchine  has also been found by  PRASADS 
to h a v e  an t i i n f l ammato ry  ac t ion  in reducing  car ragenin-  
induced i n f l ammat ion  in h ind  paw of albino ra ts  when  
compared  wi th  cort isone t aken  as s tandard .  

Thus,  the  cholinergic a c t i v i t y  of the  water -soluble  
por t ion  of the  alcoholic ex t r ac t  of P. lanceolata, as ob-  
served by  PRASAD et  al. 2 can  be accounted  for as due to  
t he  presence of choline in t he  drug. The  smooth  muscle  
r e l axan t  spasmolyt ic  action,  cent ra l  nervous  sys tem 
ac t i v i t y  as ev idenced by  po ten t i a t i on  of ba rb i tu ra t e -  
induced  hypnosis  and the  a n t i i n f l a m m a t o r y  ac t i v i t y  of 
t he  water -soluble  por t ion  of the  alcoholic ex t r ac t  as found 
by  PRASAD et  al. *,8 are  all due  to  the  presence of a new 
q u a r t e r n a r y  base chloride, Pluchine,  in P. lanceolata. 

F u r t h e r  studies to e luc ida te  t he  chemica l  s t ruc tu re  of 
P luchine  are  in progress. Deta i led  pharmacolog ica l  in- 
ves t iga t ions  on P luchine  will be publ ished shor t ly  else- 
where.  

Zusammen/assung. Es  wird fiber die ak t i ven  Pr inz ip ien  
einer Pflanze,  die in Ind ien  zu Medizinalzwecken ver -  
wende t  wird (Pluchea lanceolata I.), ber ichte t .  
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f l -Ergokrypt ine ,  a N e w  Alkalo id  
of the  E r g o t o x i n e  Group  1 

Paper  ch romatograph ic  analysis  wi th  the  help of a 
special sys tem (d imethyl  p h t h a l a t e  impregna ted  paper  as 
s t a t ionary  phase,  20% fo rmamide  plus 80% ci t ra te  buffer  
p H  3.2 as mobi le  phase) has  shown t h a t  cer ta in  ergo- 
k ryp t ine  prepara t ions  are no t  single substances  b u t  an  
isomorphical ly  crystal l iz ing mix tu re  of 2 v e r y  closely 
re la ted isomers which we would  like to  des ignate  as a- and 
f l-ergokryptine respect ively .  ~-]~rgokryptine corresponds 
to the  alkaloid which a t  one t ime  was described toge ther  
wi th  ergocris t ine and ergocornine as a componen t  of the  
i somorphical ly  crystal l iz ing alkaloidal  complex  ergotox-  
ine ~. 

The  separa t ion  of f l -ergokrypt ine f rom ~-ergokrypt ine  
in p repa ra t ive  quant i t i es  was ach ieved  in the  form of the  
salt  w i th  di-(p- toluyl)-L-tar tar ic  acid. I n  e rgokryp t ine  
prepara t ions  f rom Por tuguese  ergot  an isomeric propor-  
t ion ~-: f l -ergokryptine of 4:1 was establ ished whils t  
Swiss cu l t iva ted  ergot  gave  the  propor t ion  2 : 1. 

f l -Ergokrypt ine  C3~H41N~O~ crystal l ized f rom benzene 
in rec tangula r  p la tes  m.p.  173 ° (decomp.) [~]~0 = _ 174 ° 
(c = 1.5 in CHC13); - 91 ° (c = 2.0 in pyridine).  

Ep imer i sa t ion  in alkal ine or acid solut ion gave  fl-ergo- 
k ryp t in ine  C3~H4xN~O b. F r o m  me thano l  long needles, m.p.  
220 ° (decomp.) [~]~0 = + 4 2 4  ° (c = 1.0 in CHCla); + 4 9 2  ° 
(c = 1.0 in pyridine) .  

Cata ly t ic  hydrogena t ion  of f l -ergokrypt ine under  t he  
usual  condi t ions  for ergot  alkaloids 8 led to 9, 10-dihydro- 
fl-ergokryptine,.  Ca2H48NsOs. F r o m  m e t h a n o l  or  e thano l  
rhombic  leaves, m.p.  194-195 ° (decomp.) [~]~o = _ 3 1  ° 
(c = 1.5 in pyridine) .  

O n  hydrolys is  of f l -ergokrypt ine under  var ious  condi-  
t ions one equ iva len t  of each D-lysergic acid, NH3, di- 
m e t h y l p y r u v i c  acid, rac. prol ine and L-isoleucine (natural  
threo form) were obta ined .  F r o m  these results  and  f rom 
the  compar ison  of addi t iona l  chemical ,  physical  and 
spectroscopic  d a t a  i t  follows t h a t  f l -ergokryptine is differ- 
en t i a ted  f rom ~-ergokrypt ine  (earlier des ignated  w i thou t  

1 66. Mitteilung fiber Mutterkornalkaloide (65. Mitteilung; H. OTT, 
A. HOFMANS and A. J. FREV, J. Am. chem. Soc. 88, 1251 (1966)). 

2 A. STOLL and A. HOFMANN, Helv. Chim. Acta 26, 1570 (1943). 
3 A. STOLL and A. HOFMANN, Helv. Cbim. Acta 26, 2070 {1943). 
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the  pref ix  as e rgokryp t ine  4) on ly  th rough  the  subs t i tu t ion  
of  t he  L-leucine res idue by  the  L-isoleucine residue, 

As would  be expec ted  f rom the  t r iv ia l  difference in 
chemical  s t ruc ture  ~- and f l -ergokryptine and dihydro-~-  
and d ihydro-f l -ergokrypt ine  respec t ive iy  correspond wi th  
one ano the r  ex tens ive ly  in the i r  pharmacologica l  ac t iv i ty .  
The  pharmacologica l  compar i son  covered  the  main  act ions 
of t he  ergot  a lkaloids  n a m e l y  the  adrenolyt ic  a c t i v i t y  5, 
the  ac t ion  on u te rus  mot i l i ty  8 serotonin an tagon i sm ~ and  
the  inf luence on vascular  tone  s. f l -Ergokrypt ine  is some- 
w h a t  more  ac t ive  t h a n  e-ergokrypt ine .  

No  s ta t i s t ica l ly  s ignif icant  difference was establ ished 
in the  pharmacologica l  ac t iv i ty  of d ihydro-=-ergokrypt ine  
and dihydro-f l -ergokrypt ine.  

A detai led account  of the  exper imenta l  resul ts  will be 
g iven elsewhere. 

Zusammen[assung. Es wird die Isol ierung eines neuen  
I someren  des E rgokryp t in s  beschrieben,  das sich yon 
diesem nur  durch den Ersa tz  des Leucin-Res tes  durch  dell 
I so leucin-Rest  im Pept id te i l  des Molekiils unterscheidet .  
Das neue Isomere  soll als f l -Ergokrypt in  und das frtiher 
beschriebene Alkaloid als e -E rgok ryp t i n  bezeichnet  wer- 

den.  Die  beiden Isomeren,  ebenso ihre Dihydro-Der iva te ,  
unterscheiden  sich pharmakolog isch  nur  ganz unwesent -  
lich. 
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A New Compound Effective Against Acute 
Fascioliasis in Sheep 

Although  adu l t  Fasciola hepatica infections in sheep can 
be t rea ted  by  avai lab le  products ,  acu te  fascioliasis con- 
t inues  to be a cost ly problem.  Some fasciolicides are  in- 
effect ive agains t  the  i m m a t u r e  flukes. Most  require  the  
admin i s t r a t ion  of h igh  dose levels  to  produce  even  a 
modera t e  response. Unfo r tuna t e ly  a ve ry  nar row thera-  
peut ic  index  a t  these levels makes  thei r  use hazardous  to 
the  sheep under  field condit ions.  

In  our  search for a new fasciolicide, efficacy agains t  
i m m a t u r e  worms  and a h igh  therapeut ic  index  under  field 
condi t ions  were ma jo r  object ives .  F r o m  a series of 70 
candidates ,  2 -ace toxy-  4 ' - ch lo ro -  3, 5 - d i -  iodobenzanil ide,  
SYD-230 (1, R = COCH3), was chosen because i t  fulfilled 
these requi rements .  The  compound  was prepared  by  con- 
densing 3, 5-di-iodosalicylic acid wi th  p-chloroani l ine  to  
give 4"-chloro-3,5-di- iodosalicylanil ide (I, R = H).  Sub- 
sequen t  ace ty la t ion  gave  SYD-230 which crystal l ized f rom 
aqueous  d ime thy l fo rmamide  or ace tone  as whi te  needles, 
m.p.  215-216°C. 2-Acetoxy-4 ' -chloro-3,  5 :d i - iodobenzani -  
tide has  a theore t ica l  e lementa ry  composi t ion for 
Cx~HxoCtI2NO 3 of C, 33.27; H,  1.86; N, 2.59; C1, 6.55; 
I, 46.87. F o u n d :  C, 33.30; H,  1.94; N, 2.48; e l ,  6.52; 
I, 46.83. I t  has  s t rong IR-abso rp t ion  peaks (KBr  disc) a t  
3290, 1770, 1657, 1535, 1575, 1600, 1490, 1190, 830 c m - <  
I t s  UV-spec t rum exhibi ts  a m a x i m u m  at  262 nm 
(methanol).  
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The ac t iv i ty  of SYD-230 against  i m m a t u r e  and ma tu re  
F. hepatica was assessed in a p p r o x i m a t e l y  1000 grazing 
sheep. In  a number  of exper iments ,  infections were in- 

duced by the  admin is t ra t ion  of metacercar iae  in gelat in 
capsules. Drug  effect iveness was measured  by  quan t i t a t i ve  
fecal egg counts  made  before 2-8 weeks af ter  dosing, or 
by  l ive fluke counts  at  autopsy.  Effec t iveness  is ex- 
pressed as percentage  reduc t ion  in egg o u t p u t  o r  live 
flukes, when compared  wi th  un t r ea t ed  controls.  

The  Table  shows results  f rom a typica l  s laughter  
expe r imen t  to de te rmine  the  ac t iv i ty  of SYD-230 against  
i m m a t u r e  F. hepatica in sheep dosed wi th  300 metacer -  
cariae. 

Infect ions  wi th  adu l t  F. hepatica were reduced 98-100% 
by  a single oral  dose of SYD-230 a t  25 mg/kg.  

In  sheep ca r ry ing  na tura l  Haemonchus contortus infec- 
t ions,  a c t i v i t y  grea ter  t h a n  95% was found agains t  adu l t  
worms af ter  a single oral dose a t  25 mg/kg.  There  was no 
s ignif icant  a c t i v i t y  agains t  Ostertagia spp., Trichostrongy- 
Ins colubri/ormis or Nematodimts spp. 

The  LDs0 of SYD-230 in sheep was a p p r o x i m a t e l y  420 
mg /kg  by  the  rumena l  rou te ;  1600 m g / k g  by  the  abomasa l  
route.  When  adminis te red  oral ly  as a 4% aqueous  sus- 
pension, by  convent ionaI  drenching  equ ipment ,  to  normal  
or  stressed (heavi ly parasi t ized,  advanced  pregnancy,  

Drug Dose level Age of fluke % effec- 
mg/kg (weeks) tivenesS 

SYD-230 60 4 31 
90 4 83 
32 (i 67 
48 6 97 

CCI 4 120 4 35 
180 4 35 
64 6 0 
96 6 6 


