
Solubility was studied by s t i r r ing  a solution of the prote in  at the appropr ia te  pH value or  concentrat ion 
of acid for  15 rain. Then the suspension was centrifuged at 8000 rpm for  10 rain. An aliquot was taken f rom 
the supernatant  liquid and its prote in  content was de termined  by the biuret  method. 

The degrees  of denaturation of the separa ted  f ract ions  were  de termined  by a polarographic  method on a 
LP-7  polarograph [ 8 ]. 

Phytin contents were  determined as descr ibed  by Tevekelov [9]. 

S U M M A R Y  

1. It has been shown that pro te in  isolates  of the cotton plant obtained by extract ion in an acid medium 
contain mainly globulins. 

2. It has been established that the p re sence  of phytin, which is s t rongly bound to prote ins  in an acid 
medium, affects  the p roper t i e s  of the globulins. 

1. 
2. 
3. 

4i 
5. 
6. 
7. 

8t 
9. 

L I T E R A T U R E  C I T E D  

US Patent  No. 3,615,657 (1971). 
US Patent  No. 3,124,461 (1964). 
E. W. Lucas,  J.  T. Jawhon, K. C. Rhee, and R. G. Simmons, J.  Am. Oil Chemists '  Sot. ,  58, No. 7, 581 
(1981). 
A. K. Smith and J.  J.  Rackis,  J .  Am. Chem.,Sot . ,  7_.99, 633 (1957). 
K. Okubo, D. V. Myers ,  and G. A. Jacobucci, Cerea l  Chem., 5__33, 513 (1976). 
R. Ba r r e ,  J .  E. Courtois,  P. Delr ien,  and R. P e r i e s ,  Ann. Pharm.  Fr . ,  12, 601 (1954). 
T. S. yunusov,  M. T. Turakhozhaev,  E. G. Yadgarov, and T. T. Shakirov, Khim. P r i r .  Soedin., 473 
(1981). 
S. I. Asatov, T. S. Yunusov, and P. Kh. Yuldashev, Khim. P r i r .  Soedin., 800 (1980). 
D. Tevekelov, Izv. Inst. Khranene Bolg. Akad. Nauk 7, 21 (1968). 

O N E - S T A G E  S Y N T H E S I S  O F  I N D A N O N E S  IN T H E  

B E N Z I M I D A Z O L I N -  2 - O N E  S E R I E S  

C h .  S h .  K a d y r o v  a n d  S. S. K h a l i k o v  UDC 547.783+542.911632.952 

The possibi l i ty  has been shown of a one-s tage  synthesis  of 5 ,6-urey lene-3-methyl indan-1-one  
and 6 ,7-urey lene-3 ,5-d imethyl indan-1-one  by condensing the corresponding benzimidazol in-2-  
ones with T-butyrolactone o r  crotonic acid in the p resence  of aluminum chloride.  The react ion 
was pe r fo rmed  at a rat io of the reac tants  benzimidazol in-2-one (5-methylbenzimidazol in-2-  
one) :T-butyrolactone (crotonic ac id) .  A1CI 3 = 1 : 1 : 6. Several  der iva t ives  (oximes,  s em ica rb a -  
zones,  substi tuted hydrazones)  have been obtained that conf i rm the ketonic s t ruc tu res  of the 
indanones synthesized.  The plant growth inhibiting and fungicidal act ivi t ies  of the compounds 
synthesized have been studied. 

Recently,  var ious  natural  indanones possess ing  biological act ivi ty have been isolated f rom plant objects 
[ 1]. At the same t ime, p01ycyclic indanones exhibit  the p roper t i e s  of plant growth inhibi tors  [2 ], and such ke-  
tone der iva t ives  as semiearbazones ,  th iosemicarbazones ,  and hydrazones  possess  fungicidal act ivi ty [3]. We 
have previously  synthesized 5 ,6-urey lene-  3-methylindan- 1-one (V) and 6 ,7 -urey lene-  3, 5-dimethylindan- 1-one 
(VI) by the cyel izat ion of the corresponding 5-(2) carboxy-1 -methyle thyl ) -  and 5 - (2 -ca rboxy- l -me thy le thy l ) -  
6-methylbenzimidazol in-2-ones  (n-D and (IV) in concentrated sulfuric  acid [4]. 

Institute of the Chemis t ry  of Plant  Substances, Academy of Sciences of the Uzbek SSR, Tashkent.  T rans -  
lated f rom Khimiya Pr i rodnykh Soedinenii, No. 3, pp. 369-373, May-June,  1983. Original a r t ic le  submitted May 
12, 1982. 
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Fig .  1. M a s s  s p e c t r u m  of  (V). 

In o r d e r  to s tudy  the inh ib i t ing  p r o p e r t i e s  of the indanones  (V) and (VI) and a l s o  the fung ic ida l  p r o p e r -  
t i e s  of d e r i v a t i v e s  of  (V) and (VI) ,  we have now s y n t h e s i z e d  (V) and (VI) f r o m  the c o r r e s p o n d i n g  ( 2 - c a r b o x y -  
1 - m e t h y / e t h y l ) b e n z i m i d a z o l i n - 2 - o n e s  (III) and ( IV) ,  which,  in t h e i r  tu rn ,  w e r e  ob ta ined  by condens ing  b e n z i -  
m i d a z o l i n - 2 - o n e  (I) and 5 - m e t h y l b e n z i m i d a z o l i n - 2 - o n e  (II) with ~ - b u t y r o l a c t o n e  (o r  c r o t o n i c  a c i d ) ,  in the 
p r e s e n c e  of  a n h y d r o u s  a l u m i n u m  c h l o r i d e .  S i m u l t a n e o u s l y  with th i s ,  we have deve loped  a o n e - s t a g e  s y n t h e s i s  
of  (V) and (VI) by condens ing  (I) and (II) with ~ - b u t y r o l a c t o n e  (o r  c r o t o n i c  ac id )  in the p r e s e n c e  of  an e x c e s s  
of AIC[.~. The r e a c t i o n  was p e r f o r m e d  a t  a r a t i o  of  the in i t i a l  r e a c t a n t s  (I) (or  ( I I ) ) :  y - b u t y r o l a c t o n e  ( c r o t o n i c  
a c i d ) :  AICI  3 of  1 : l : 6 in t e t r a c h l o r o e t h y l e n e  with h e a t i n g  at  120-125°C for  6 h. 

An ana logous  c y c l i z a t i o n  has  been  r e p o r t e d  in a handbook [5] ,  w h e r e  i t  is  s t a t e d  that  in the r e a c t i o n s  of  
b e n z e n e  with c e r t a i n  c a r b o x y l i c  a c i d s  in the p r e s e n c e  of  an e x c e s s  of  AIC[ 3 the c o r r e s p o n d i n g  indanones  and 

t e t r a l o n e s  a r e  f o r m e d .  

The f o r m a t i o n  of  (V) and (VI) t a k e s  p l a c e  in a c c o r d a n c e  with the fol lowing s c h e m e :  
p 

O = ~ N ~  + ~==0  (CH~- CH=CH-COOH ) " '  

H 
z.X=H ; zz.X=CH 3 H, 

I N t o  

L.~ 
o = c , .  j .1 F 

H, N . - ~ , ~ y  
H CHs 

_ _ _  O=C/N"~ j  -x H 
"~.,'q.,..~ ~ H - car C O0 H 

c., 
re.X= H; ]v.X=CH 3 GH~ 

Vl 

The s t r u c t u r e s  of the i ndanones  (V) and (VI) ob ta ined  w e r e  shown by IR, UV, and m a s s  s p e c t r o s c o p y .  

The  [R s p e c t r u m  of (V) has  two a b s o r p t i o n  bands  in the 855-870 cm -I r e g i o n  c o r r e s p o n d i n g  to a 1 ,2 ,4 ,5-  
s u b s t i t u t e d  a r o m a t i c  r ing ,  whi le  two a b s o r p t i o n  bands  s o m e w h a t  r e m o t e  f r o m  one a n o t h e r  a r e  o b s e r v e d  fo r  
(VI) - one of  them an i n t ense  band a t  1750 c m  -I and the o t h e r  l e s s  i n t ense  a t  1920 cm -I - which a r e  c h a r a c t e r -  

i s t i c  for  1 , 2 , 3 , 4 , 5 - s u b s t i t u t e d  a r o m a t i c s  [6] .  

The UV s p e c t r a  of  (V) and (VI) each  have four  m a x i m a ,  t h r e e  of them be ing  c h a r a c t e r i s t i c  for  the a b -  
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Fig. 2. Mass  s p e c t r u m  of (V1). 

sorpt ion  of a benzimidazolone r ing (~ 210-220 nm,  ~ 230-240 nm, X 280-290 nm) and the fourth m a x i m u m  
(k 320-350 nm) a r i s ing  f rom the conjugation of the carbonyl  group formed on cycl iza t ion with the a roma t i c  
r ing,  i .e . ,  this m a x i m u m  c h a r a c t e r i z e s  a conjugated carbonyl  group.  

The m a s s  spec t r a  of (V) and (VI) were  cha rac t e r i zed  by the p re sence  of the cor responding  peaks  of the 
molecu la r  ions with m / z  202 and 216, and a lso  by the peaks  of ions with m / z  187 and 201, 159 and 173, 145 and 
159, and 132 and 146, respec t ive ly .  

On the bas i s  of the m a s s  s p e c t r a  of (V) and (VI) the i r  f ragmenta t ion  pathways can be r ep re sen t ed  in the 
manner  shown in Figs .  1 and 2. 

The ketonic s t r u c t u r e s  of compound (V) and (VI) were  conf i rmed by the per formance ,  of the c h a r a c t e r i s -  
tic reac t ions  of ketones with hydroxylamine ,  s emica rbaz ide ,  and 2,4-dini t rophenylhydrazine.  These  reac t ions  
gave the cor responding  oximes ,  s e m i c a r b a z o n e s ,  and 2,4--dinitrophenylhydrazones of (V) and (VI). 

The inhibi tory ac t iv i t ies  of (V) and (VI) were  studied on the growth of coleopt i les  of the wheat v a r i e t y  
Albidium 43 at concentra t ions  of 1.0.10-2-1.0 . 10-~%. It  was es tabl ished tha t  compound (V) p o s s e s s e s  inhibi tory 
act ivi ty  in compar i son  with the control  (2% s u c r o s e ) ,  and in compar i son  with a s tandard (sodium sa l t  of 2,3,5- 
t r i iodobenzoic  acid) it  showed a weak inhibi tory effect.  Compound (VI) in a concentra t ion of 1.0- 10 -3-1.0- 10"¢7o 
was supe r io r  to the s tandard  in its inhibi tory effect  by 17-24%. Thus, as we see,  the introduction of a methyl  
group into an indanone leads  to an i nc rea se  in its inhibi tory effect.  

The de r iva t ives  (oximes,  s e m i c a r b a z o n e s ,  2, 4-d in i t rophenylhydrazones)  of compounds (V) and (VI) showed 
weak fungicidal ac t iv i t ies .  

The r e su l t s  of a study of the fungicidal ac t iv i t ies  of the compounds synthesized showed that the eff icacy 
of the benzimidazolones  r i s e s  with the introduction of e lec t ronega t ive  groups  into the a r o m a t i c  nucleus (C - at 
the level  of the control ,  the control  being dist i l led water)  (see table  on following page).  Thus,  the indanones 
(V) and (VI),  which a r e  cycl ic  ketone de r iva t ives  of compounds (I) and (II) p o s s e s s  higher  ac t iv i t ies  than (I) 
and (II),  r e spec t ive ly ,  while the introduction of a methyl  group (e lec t ron donor)  or  of m o r e  compl ica ted  alkyl 
groups (carboxypropyl  radica l )  in posit ion 5 i n c r e a s e s  the ac t iv i t ies  as compared  with (I) and (II).  In the 
s e r i e s  of indanones (V) and (VI) the fungicidal act iv i ty  for  all  four tes t  fungi rose  on the introduction of t h e  
methyl  group, poss ib ly  because  of a change in the skeleton of the indanone. Der iva t ives  of the indanone (V) at  
the carbonyl  group ( semicarbazone ,  2 ,4-dini t rophenylhydrazone,  and oxime)  a r e  m o r e  act ive  fungicides than 
the indanone (V) i tself .  It  is known [3] that oximes  a r e  act ive  ant isporulants .  
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Name of the substance Verticillium Fusarium Thielaviopsis Rhizocto- 
dahtiae oxysporiam basicola nia solani 

Benzimidazolin-2-one (I) 26 18 38 30 
5- Methylbenzimid azolin-2 - 

one (II) 7 C C C 
5-Chlorobenzimidazolin-2- one 47 41 62 
5-(B-Carboxy- 1-methylethyl)- 

benzimidazolin-2-one (III) i0 C C 20 
5-(B-Carboxy-l-methylethyl)- 

6-methytbenzimida. zqlin.-2-one (IV) C 6 22 24 
5,6-urey,ene-3-memylinaan- - 

1-one (V) 35 16 2 9 
6,7-Ureylene-3,5-dimethyl- 

indan-l-one (VI) 57 ! 8 60 68 
Semicarbazone of (V) 39 C 45 42 
2,4-Dinitropnenyltiyarazone of (V) 48 38 1 29 
Oxime of (V) 36 22 32 25 

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

IR spec t ra  were taken on a UR-20 spec t romete r  in tablets molded with KBr, UV spect ra  on a Hitachi 
EPS-3T spec t romete r  (with ethanol as solvent) ,  and mass  spect ra  on a MKh-303 mass  spec t rometer .  The r e -  
suits of e lementary  analysis  for the derivat ives of (V) and (VI) corresponded to the calculated figures.  

5, 6- Ureylene-  2-methyl indan-  1-one [ 7-Methyl-  2, 3, 5, 6 - t e t rahydro-  1H,8 H- eyclopenta [ f] benzimidazole-  2, 
.5-dione] (V). With ice cooling and vigorous s t i r r ing,  80.0 g (0.6 mole) of anhydrous A1CI 3 was added in por -  
tions to a suspension of 13.5 g (0.1 mole) of (I) and 8.6 g (0.1 mole) o fy -bu ty ro lac tone  {or crotonic acid) in 
500 ml of te t rachloroethylene.  Then the react ion mixture was heated at 120-125°C for 6 h, whereupon gaseous 
hydrogen chloride was gradual ly evolved. After  cooling, the react ion mixture was hydrolyzed with a mixture of 
100 ml of hydrochlor ic  acid (d 1.49) and ice, and the tetrachloroethylene was distilled off with steam. F r o m  
the acidic residual  solution a black oily precipitate deposited, which was fil tered off, and the fil trate on stand- 
ing deposited a yellowish precipi tate  of (V). Reerystal l izat ion f rom aqueous ethanol gave color less  c rys ta l s  
with mp 318-320°C. Yield 39%, Rf 0.66 ( p r o p a n - 2 - o l - a m m o n i a - e t h y l  acetate ( 1 : 3 : 6 )  sys tem) .  By three suc-  
cess ive  t r ea tments  with sodium carbonate,  the black oily precipitate gave (III) with mp 250-252°C, yield, 16%, 
Rf 0.28 (same sys tem) .  

6 ,7-Ureylene-  2, 5-dimethylindan- 1-one [ 5, 6-Dimethyl-  2, 3, 5 ,6- te t rahydro-  1H,SH-cyclopenta [ e ]benzimi-  
dazole-2 ,8-dionel  (VI). In a three-necked flask fitted with a s t i r r e r  and reflux condenser,  80.0 g (0.6 mole) of 
anhydrous A1C[3 was added in small  portions with ice cooling and vigorous s t i r r ing  to a suspension of 14.8 g 
(0.1 mole) of (II) and 8.6 g (0.1 mole) of y-butyro lac tone  (or crotonic acid).  The subsequent working up was 
s imi la r  to that descr ibed above. Colorless  c rys ta l s  of (VI) were obtained with mp 271-272°C, yield 28%, Rf 
0.68 ( p r o p a n - 2 - o l - a m m o n i a - e t h y l  acetate(1 : 3 : 6) system) and (IV) with mp 241-242°C, yield 28% (Rf 0.30 
(same sys tem) .  

The oximes,  semicarbazones ,  and 2,4-dinitrophenylhydrazones of (V) and (VI) were obtained as de-  
scr ibed in a handbook [7]. 

Oxime of 5 ,6 -Urey lene-3-methy l indan- l -one .  Colorless  c rys ta l s ,  mp 295-297°C (aqueous ethanol), Rf 
0.52. 

Qxime of 6 ,7-Ureylene-3 ,5-d imethyl indan- l -one .  Colorless c rys ta l s ,  Yield 48%, mp 283-285°C (aqueous 
ethanol),  Rf 0.50. 

Semicarbazone of 5 ,6-Ureylene-3-methyl indan- l -one .  Colorless  c rys ta l s .  Yield 90%, nap 300°C (de- 

comp) ,  Rf 0.63. 

Semicarbazone of 6 ,7-Ureylene-  3, 5-dimethyl- indan-  1-one. Colorless  crys ta ls .  Yield 8 2%, mp 280 ° C 
(decomp),  Rf 0.65. 

2,4-Dinitrophenylhydrazone of 5~6-Ureylene-3-methyl - indan- l -one .  Amorphous red  c rys ta l s .  Yield 92% 
mp 260°C (decomp.),  Rf 0.35. 

2, 4-Dinitrophenylhydrazone of 6 ,7-Ureylene-3 ,5-d imethyl indan- l -one .  Amorphous red crys ta ls .  Yield 
80%, mp 235°C (decomp.),  Rf 0.37. 

The individualities of the derivat ives  of the indanones (V) and (VI) were checked by the TLC method 
(Silufol UV-254; visualizing agent 1% KMnOa in 4°/o aqueous H2SO4). Solvent sys tems:  for the oximes, propan-  
2 - o l - a m m o n i a - e t h y l  acetate (1 : 3 : 6); for  the semicarbazones ,  p r o p a n - 2 - o l - e t h y l  acetate (1 : 4): and for the 
2,4- .dini trophenylhydrazones,  benzene - acetone ( 3 : 2 ). 
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S U M M A R Y  

l. The poss ib i l i ty  has been shown of obtaining 5 , 6 - u r e y l e n e - 3 - m e t h y l i n d a n - l - o n e  and 6 ,7 -u rey lene -3 ,5 -  
d imethyl indan-1-one  in one s tage by condensing the co r respond ing  benz imidazo l in -2 -ones  with $ -bu ty ro lac tone  
or  crotonic  acid in the p r e sence  of an excess  of anhydrous a luminum chlor ide.  

2. The plant  growth inhibiting act ivi ty  of the indanones synthes ized has been  studied. 

3. Der iva t ives  of the indanones with hydroxylamine ,  s emica rbaz ide ,  and 2 ,4-dini t rophenylhydrazine  have 
been obtained and the i r  fungicidal ac t iv i t ies  have been studied. 
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I S O L A T I O N  O F  A L I P A S E  I N H I B I T O R  F R O M  T H E  

F U N G U S  R h i z o p u s  m i c r o s p o r u s  

K.  D a v r a n o v ,  Z.  R .  A k h m e d o v a ,  
a n d  A.  M.  B e z b o r o d o v  

UDC 577.153.2 

A fac tor  capable  of causing inhibition of the ac t iv i ty  of ex t r aee l lu l a r  l ipase  has  been detected 
in the myce l ium of the fungus Rhizopus m i c r o s p o r u s .  By fract ionat ing a homogenate  of the m y -  
ee l ium followed by chromatograph ic  pur i f icat ion on a column of DEAE-ce l lu lose  and on Sepha- 
dex G-7 5 this inhibi tor  has been isolated in the e l ec t rophore t i ca l ly  homogeneous s ta te .  It is a 
subs tance  of p ro te in  nature  with M ~ 24,000, consis t ing of two subunlts.  The inhibi tor  ac ts  on 
the i s . e n z y m e s  of the l ipase  to different  extents .  

The fungus Rhizopus m i e r o s p o r u s  is known as a producing agent  of ac t ive  l ipases .  On studying var ious  
components ,  we detected a pro te in  fac tor  capable  of exer t ing  an inhibiting act ion on ex t r ace l lu l a r  l ipase.  

F igure  1A p r e s e n t s  the r e su l t s  of gel f i l t ra t ion of the superna tant  liquid f r o m  a homogenate  on a column 
of Sephadex G-75. When the influence of the individual f rac t ions  on the act ivi ty  of the ex t r aee l lu l a r  l ipase  the 
p repa ra t ion  of which has  been desc r ibed  p rev ious ly  [ 1] was studied, i t  was found that elution f rac t ions  42-46 
contained a pro te in  causing inhibition (Fig. 1A). These  f rac t ions  were  combined,  dialyzed agains t  dist i f led 
water ,  and f r e e z e - d r i e d .  The resul t ing  p repa ra t ion  was subjected to ion-exchange ch roma tog raphy  on a column 
(1 × 15 cm)  of DEAE-ce l lu lose  in 0.01 M phospha te -c i t r a t e  buffer ,  pH 7.4. The pro te ins  were  eluted with a 
l i nea r  gradient  of NaCI f r o m  0 to 1 M at  the r a t e  of 12 ml /h .  F rac t ions  with a volume of 3 ml  were  col lected 
(Fig. 1B). Of the five pro te in  peaks  obtained, only the pro te ins  of f rac t ions  51-56 p o s s e s s e d  inhibi tory capabi l -  
ity. 

A r epea t  of gel f i l t ra t ion on Sephadex G-75, a f t e r  d ia lys is  and lyophil ization,  pe rmi t t ed  us to obtain the 
l ipase  inhibitor in an e lec t rophore t i ca l ly  homogeneous s ta te  (Fig. 1B). The homogenei ty  of the inhibi tor  was 
shown by r eeh roma tog raphy  ( ion-exchange chromatography  on DEAE-ce l lu lose  - the pro te in  eluted as on e peak 
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