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In preceding papers  [1, 2] we have descr ibed  the resu l t s  of an investigation of the alkaloids of the 
epi~eal par t  of H. acutifolium, family Rutaceae,  ~rowing in the Kora-Kola  rea'ion of the Turkmen SSR. F rom 
the combined alkaloids we have isolated a new base for  which, on the bas is  of a spec t roscopic  study, the 
s t ruc tu re  of 2- (hept -4-enyl ) - l ,4 -d ihydroquinol in-4-one  has been proposed.  We have called this base acutine 
(I). The catalyt ic  hydrocenat ion of acutine formed a dihydro derivat ive (II), mol .  wt. 243 (mass spect rometry)  
the IR spec t rum of which re ta ined the absorpt ion bands cha rac t e r i s t i c  for  1 ,4-dihydroquinol in-4-ones.  The 
UV spec t rum and meltin~ point of dihydroacutine coincide with those for '2 -hep ty l - l ,4 -d ihydroquino l in -4-one  
isolated f rom Pseudomonas mic roorgan i sms  [3] (Fi~. 1). For  di rect  compar ison,  we obtained 2-heptyl-  
1 ,4-dihydroquinol in-4-one by condensin~ aniline with methyl  3-oxodecanoate and cyclizin~ the product  in 
diphenyl e the r  [4]. Dihydroacutine proved to be identical  with the resul t inc  2-hepty l - l ,4-d ihydroquinol in-  
4-one accordin~ to a mixed meltin~ point, TLC, and UV and mass  spec t ra .  

The posit ion of the double bond in the side chain of acutine was shown by a study of mass  and N1WR 
spec t ra .  

The mass  spec t r a  of acutine (I) and its dihydro derivat ive (II) have the peaks of the molecu la r  ions 
with m / e  241 and 243, respec t ive ly ,  and of a number  of f r acmen ta ry  ions formed by the success ive  spli t-  
tin~ out of alkyl radicals  f rom the side chain (Fi~. 2). In all cases ,  the positive charge was localized in 
the a ry l  par t  of the molecule .  The s t ronges t  peaks with m / e  159 and 172 in the spec t ra  of (I) and (1I) a r i se  
by the cleavage of the C - C  bond p resen t  in the /3,7 position to the rin~, with the migrat ion of the 7 and c~ 
hydrogen radicals ,  respec t ive ly .  One of  the t au tomer ic  forms of the ion with m/e  159, by eliminatin~ a 
fo rmyl  radical ,  fo rms  an ion with m / e  130 (chart).  This  fraffmentation pathway is typical  for  the M + of 
2- alkyl-  1,4-dihydroquinolin-  4-ones [5]. 

The spec t rum of acutine differs  somewhat f rom the spec t rum of (II), on the basis  of which it is pos-  
sible to obtain useful  information concerninc  the posit ion of the double bond in the side chain. Thus, in 
the spec t rum of (I) there  is the peak of r e a r r angemen t  ion with m/e  173,the intensity of which is slight 
in the spec t rum of dihydroacutine.  The considerable  intensity of this peak shows that the bond that is 
cleaved is in the aUyl posit ion with r e spec t  to the double bond. Fu r the rmore ,  the difference of two mass  
units existin~ in the values  of the molecu la r  ions of the compounds begins to be detected on the cleavage 
of the C4-C 5 bond as in the 'a lkaloid  evocarpine  [6]. Consequently,  acutine has the s t ruc tu re  (I). 

The s t ruc tu re  of  acutine is also conf i rmed by the fea tures  of the NM-R spec t ra  of (I) and (II) ( Fi~. 3). 
In the spec t rum of (I) there  are  two t r ip le t s  at 7.32 ppm (2H, methylene croup attached to a rin~ and con- 
nected with another  methylene ~roup; J = 7  Hz) and at 9.16 ppm (3H, CHa-CHa; J = 7  Hz). Thus,  posit ions 
C3-C 4 and C4-C s r emain  for  the double bond. The presence  in the spec t rum of (I) of a s ix-proton  multiplet  
in the 7.85-8.40-ppm region f rom the protons  of th ree  methylene croups (its chemical  shii~ is typical  for  
al lyl  protons) and the absence of a two-proton s i s a l  in the 8.4-9.00 re~ion shows the co r r ec tne s s  of the 
s t ruc tu re  (I) for  acutine.  The signal f rom the NH croup appears  in a v e r y  weak field - at 6 13.00. 

The NMR spec t rum of dihydroacutine lacks the siamals of olefinic protons .  In the rec ion  of a romat ic  
protons signals are  observed  in the spec t rum of (II) at 1.7 ppm (1H, doublet, H5), 2.65 ppm (3H, multiplet ,  
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Fig. 1. UV spectra  (ethanol) of acutine (c 0.007 mg/ml)  
(1), dihydroacutine (c 0.009 mg/ml)  (2), and 2-hepty l - l ,4-  
dihydroquinolin-4-one (c 0.0074 mg/ml)  (3). 

8#"  

+#I 

"i 

O r - - -  
13g 

f,,,'g 
0 

CH~CH L I t I I c,,-m~ c~-c,~Tc, , 

I . . / . . . - ] / / - "  / 

zso 0 

I I I I I CH~- I3H - CH2TGH2T CHg (~H -CH 

H I "  / / - /  / 
l.L~7~ / . /  / 

F~ ( ( ( 24z+ F 
I t t f 

i /86 2gg 2"4 z25 M 

Fig. 2. Mass spectra  of acutine (I) and dihydroacutine (IT). 
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Fig. 3. NM1R spectrum of acutine: 
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I-I6, 7, e), and 3.51 ppm (1H, sin~let,  H3); s ignals  of al iphatic  pro tons  - a two-pro ton  t r ip le t  at 7.17 ppm and 
a two-pro ton  s ignal  at 8.3 ppm ( - C H ~ - C H  2 group at tached to a rin¢); an e igh t -pro ton  s ignal  at 8.60-9.10 
ppm (four CH2 groups) ,  and a t h r e e - p r o t o n  t r ip le t  at 9.25 ppm ( terminal  methyl  croup).  
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Scheme of the fragmentation of acutine 

We have also invest igated the alkaloids f rom H. acutifol ium col lected in the Kiz i l -Arva t  re~ion of the 
Tu rkmen  SSR. F r o m  the combined alkaloids  we isola ted  sk immianine ,  acutine,  and ace tamlde .  We did not 
obtain eudesmine  [2] f r o m  th i s  raw m a t e r i a l .  

Skimmianine was isola ted f rom the roots  of H. acut ifol ium col lected in the f r u i t - b e a r i n c  per iod in the 
Kora -Ko la  region n e a r  Pa lvan-Zau ,  Tu rkm en  SSR. 

E X P E R I M E N T A L  

T h i n - l a y e r  ch roma toc raphy  was p e r f o r m e d  with s i l ica  ee l  containing 5%of Cypsum and the followinc 
solvent sy s t ems :  1) b e n z e n e -  methanol  (4 : 1), and 2) t o l u e n e -  ethyl a c e t a t e -  fo rmic  acid (5 : 4: 1). The 
UV s p e c t r a  were  r eco rded  on a Hitachi spec t ropho tomete r ,  the IR s p e c t r a  on a UB-10 ins t rument  (tablets 
with KBr), the m a s s  s pec t r a  on an MKh-1303 m a s s  s p e c t r o m e t e r ,  and the NMR s p e c t r a  on a JNM-4H-100 /  
100 MHz ins t rument  in CDC13 (r sca le  except  where  o therwise  mentioned).  

Isola t ion and Separat ion of the Combined Alkaloids.  The ex t rac t ion  of 9 k~ of the ep icea l  pa r t  of 
Haplophyllum acutifol ium with ch lo ro fo rm yielded 6.31 C (0.07%) of combined alkaloids,  which were  c h r o m a t -  
ographed on a column o f  a lumina.  Elution with e the r  cave sk immianine  and eudesmine  with mp 107-108°C, 
and elution with ch lo ro fo rm cave acutine.  

Acutine (I). C rys t a l s  deposi ted f rom acetone in the fo rm of co lo r l e s s  p r i s m s  with mp 122-123°C 
which became  pink on standing in the light and in solution. The substance is read i ly  soluble in ch loroform,  
ethanol,  and methanol  and insoluble in e ther ,  pe t ro leum e ther ,  acids  and water .  IR spec t rum,  cm- l :  1510, 
1560, 1597, 1635. 

Oihydroacutine (II). Acutine (35 mg) was hydrogenated in 15 ml  of ethanol o v e r  a plat inum ca ta lys t  
at room t e m p e r a t u r e  for  3 h. After  the separa t ion  of the cata lys t ,  the solution was evapora ted ,  the res idue  
was c rys ta l l i zed  f rom acetone and e the r  to fo rm white needles  ga thered  into rose t t e s ,  with mp 142-143°C. 
IR spec t rum,  cm-1: 1510, 1555, 1597, 1640. 

Synthesis of  2 -Hep ty l - l , 4 -d ihydroqu ino l in -4 -one .  A mix ture  of 6.82 g of methyl  3-oxodecanoate ,  2.79 
g of f resh ly  dist i l led aniline, and two drops  of 15%hydrochlor ic  acid was left at room t e m p e r a t u r e  for  20 h. 
The wa te r  that  fo rmed  was sepa ra t ed  off and the condensation product ,  a f t e r  being dried ove r  m a g n e s i u m  
sulfate,  was added by drops  tobo i l ing  diphenyl e the r  (40 ml).  The mix ture  was heated for  2 h, and o n t h e  
followin~ day it was diluted with e the r  and shaken with 15%hydrochlor ic  acid.  The acid solut ion  deposited 
c r y s t a l s  of the hydrochlor ide  of 2 -hep ty l - l ,4 -d ihydroqu ino l in -4-one  in the fo rm of co lo r l e s s  needles  with 
mp 80-83°C. The addition of ~mmonia  to an aqueous suspension of the hydrochlor ide  and ex t rac t ion  with 
e the r  gave c rys t a l s  of 2 -hep ty l - l ,4 -d ihydroqu ino l in -4-one  with mp 142°C (from e the r  and acetone).  

The combined alkaloids (5.96 g) f rom the ch loroform ex t r ac t  of the epigeal  pa r t  of H. acutifol ium 
(10 kg) were  boiled in pe t ro leum e t h e r - a c e t o n e  (9: 1). Acetamide was sepa ra ted  off with mp 79~C (from 
b e n z e n e - p e t r o l e u m  ether) ,  and it was identified by a mixed mel t ing  point, by TLC,  and by m a s s  s p e c t r o s -  
copy in compar i son  with an authentic s ample .  The r e m a i n d e r  of the alkaloids were  sepa ra ted  into benzene 
and ch lo ro form f rac t ions  accord ing  to t he i r  solubi l i t ies .  Chromatography  of the benzene f rac t ion  on a lumina 
yielded sk immianine  and ace tamide ,  and that  of the ch lo ro form frac t ion  yielded sk immianine  and acutine.  
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A chloroform extract of the roots of this plant (1 kg) gave 0.53 g of combined alkaloids from which 
skimmianine was isolated by chromatography on alumina. 

SUMMARY 

1. The plant Haplophylhm acutifolium has yielded eudesmine, acetamide, skimmianine, and a new 
base with the composition CI~HIgNO , mp 122-123°C, which has been called acutine. 

2. It has been shown that acutine has the structure of 2-(hept-4-enyl)-l,4-dihydroquinolin-4-one. 
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