
Isolation of Ulugbin (IX). On standing, f rac t ion B deposited a prec ip i ta te  which, a f te r  rec rys ta l l i za t ion  
f rom hexane-methano l ,  consis ted of co lo r l e s s  sca le- l ike  c rys ta l s  with mp 215°C, Rf 0.17. 

S U M M A R Y  

F r o m  the herbage of Ulugbekia tschimganica (B, Fedtsch.)  Zak two new phenolcarboxylic acids have been 
isolated in the f o r m  of the i r  methyl derivat ives:  methyl ulugbekate C19H1806 (1) and methyl ulugbinate acid 
C20H~Oy (ID, mp 228°C. 

It has been establ ished that (I) most  probably has the s t ruc ture  of 1 ,5-bis(3 ' ,4 ' -d ihydroxyphenyl) -3-  
methoxycarbonylpent - l -ene  and (ID that of 1 ,5-b is (2 ' ,4 ' -d ihydroxyphenyl ) -3-methoxycarbonylpent - l -ene  and 
(ID that of 1 ,5"bis (2 ' ,4 ' -d ihydroxyphenyl) -3-methoxycarbonyl-4-methoxypent -2-ene .  

The p resence  of fumaric ,  caffeic,  and chlorogenic acids, and also of mono and dimethyl  fumara tes  has 
been established chromatographical ly .  

The roots  have yielded a new phenolic terpenoid,  CI6H200 o for  which 3-(2 ,4-dihydroxyphenyl) - l - (5 ,5-  
d imethyl te t rahydropyran-2-yl idene)propene has been suggested as one of the most  l ikely s t ruc tures .  
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In o r de r  to find methods for  the prac t ica l  utilization of gossypol,  we have obtained some products  of the 
coupling of gossypol with diazotized amines which are  capable of dyeing cotton fabr ics .  

Usually, in the react ion of diazonium salts with aromat ic  amines or  phenols the azo group en ters  the pa ra  
or  ortho position to the amino or  hydroxy group [1]. Markman and Zalesov have succeeded in introducing a 
diazo group into the gossypol molecule by coupling with diazonium salts  [2]. 

Since the gossypol molecule contains two unsubstituted hydrogen atoms (4,4') p resen t  in the pa ra  posit ion 
to the 1 ,1 ' -hydroxyls ,  the coupling react ion of gossypol with aromat ic  diazo compounds should take place with 
the format ion  of a symmet r i ca l  compound: 

L (::A)~¢H " ~2 

H 0 -(-""'f"~,~ 
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As the initial amines for  obtaining the diazonium compounds we used p-nitroanil ine,  a-naphthylamine,  
benzidine, aniline, and sulfanilic acid. The coupling of gossypol  with these diazonium compounds gave a se r ies  
of its azo derivat ives.  The e lementary  analyses of these products showed that the react ion between an a ro -  
matic diazoninm compound and gossypol  leads to the introduction of only one azo group - N  -- N - A t -  into the 
symmet r ica l  gossypol  molecule. 

The color  of all these substances is due to the presence  of the chromophoric  groups > C = C <, > C-- O, 
and the azo group - N  = N -  in their  molecules,  and the presence  of an auxochromic group - a hydroxyl in the 
p a r a  position to the diazo group - is responsible f o r  the dyeing proper t ies  of its azo derivat ives.  

The products  obtained were tested as dyes for  cotton fabric.  Phenylazogossypol  dyed the fabric yel low- 
ish-orange;  p-ni t rophenyl-  and ~-naphthylazogossypols ,  orange-red;  and diphenyldi(azogossypol), red. 

p-Nitrophenylazogossypol ,  C36H3{O10N3, is the product  of the coupling of gossypol with diazotized p-  
nitroaniline with the introduction of one - N  = N-CsH4NO2 group into its molecule in the 4 or  4'  position. This 
substance is a bright  orange crys ta l l ine  powder with mp 215°C. 

~-Naphthylazogossypol,  C40H36OsN2, i s  formed on coupling gossypol with diazotized ~-naphthylamine. 
It is a uniform c la re t -bee t roo t -co lo red  powder with mp 180°C. 

Diphenyldi(azogossypol), C72H66N4016, which is formed by the coupling of two molecules  of gossypol with 
one molecule of diazotized benzidine, is a uniform dark red powder with mp 145°C. 

P h e n y l a z o g o s s y p o l ,  C36Hs4OsN2 - the product  of the coupling of gossypol with diazotized aniline (intro- 
duction of the - N  ---- N--C6Hs) group into the gossypol  molecule - is an orange crysta l l ine  powder with mp 150°C. 

None of the azo derivat ives of gossypol mentioned is soluble in water  and they are  all readily soluble 
in ethanol, acetone, and diethyl ether.  The presence  of a sulfo group in the molecule of the azo compound im-  
par ts  an acid nature to it and makes it soluble in water,  as can be seen for  the case of the coupling of gossy -  
pol with diazotized sulfanilic acid. 

p-Skflfophenylazogossypol, C36H34OI1SN2, is a pale orange crystal l ine powder. 

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

Diazotization. The react ion was pe r fo rmed  at low tempera ture  with constant s t i rr ing.  During the r e a c -  
tion, the presence  of mineral  acids was checked by means of Congo Red paper and that of nitrous acid by meant 
of starchiodide paper.  Several  methods of diazotization were  used according to the nature of the amine in- 
volved [3]. 

Sulfanillc acid is sparingly soluble in water,  and therefore  it was converted into the sodium salt [4]. For  
coupling we used gossypol that we obtained by the diethyl ether  extract ion of previously defatted and moistened 
cottonseed meal  [5]. After  repeated recrys ta l l iza t ion  f rom petroleum ether,  the gossypol had mp 176°C. 

Immediately before the coupling of the gossypol with the diazonium salts  obtained by diazotization, the 
excess  of hydrochlor ic  acid was removed f rom them by t rea tment  with sodium acetate, the react ion being 
checked by means of Congo Red. Then the solution of the diazonium compound was added to an ethanolic solu- 
tion of the gossypol  (0.1 g in ' 50 ml of ethanol). A precipi ta te  was formed which was readily soluble in an ex-  
cess  of ethanol. The react ion was pe r fo rmed  at 0-5°C with constant s t i rr ing.  To check the course  of the r e -  
action and to determine the moment of its completion we used a solution of fl-naphthol [3]. The react ion was 
considered complete when an excess of diazonium compound was found in the react ion mixture. 

The dyeing of samples  of cotton fabric bythe  substances obtained was per formed by the ice-dyeing 
method [6]. The dyed fabr ic  was left in the a i r  for complete coagulation and drying and was then heated in a 
solution of sodium carbonate and soap to improve the shade of the dyeing. 

The fabr ic  acquired a uniform fast  color.  

SUMMARY 

A ser ies  of products of the coupling of gossypol with diazotized amines has been obtained. It has been ez 
tablished that they are  monoadducts.  The possibil i ty of using them as dyes for  cotton fabric has been shown. 
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The oleoresins of conifers consist of very complex mixtures of terpenoids sometimes also containing 
paraffinic hydrocarbons [1]. Their  analysis usually includes prel iminary separation into acidic and neutral 
fractions. The acidic fraction is methylated with diazomethane and investigated by GLC, and the neutral f r ac -  
tion is separated by chromatography into a hydrocarbon fraction and a fraction of oxygen-containing compounds 
or  is subjected directly to vacuum distillation. In both cases, the neutral substances are  then subjected to r e -  
peated chromatographic separation in o rder  to isolate individual components. The closeness of their  adsorp- 
tion propert ies  and the lability of the terpene compounds considerably complicate the process  of chromato- 
graphic separation and make it difficult to evaluate quantitatively the amounts of the character is t ic  types of 
terpenoids and of individual compounds. The lat ter  aspect of the problem is part icularly pronounced with the 
use of high-temperature vacuum distillation for the prel iminary separation of the neutral fraction. 

The presence in all conifer oleoresins of certain classes of neutral and acidic terpene components (hy- 
drocarbons, aldehydes, resin acids, etc.) makes it possible to separate the oleoresin into groups of compounds 
by using the differences in the adsorption and chemical propert ies  of these groups. Such a separation can be 
performed by a scheme which we have tr ied out on the oleoresins of the Korean pine [2] and the Japanese atone 
pine [3]. It will probably be suitable for  the separation of the oleoresins of other types of conifers, as well. 

A reduction in the probability of the formation of by-products from the native compounds is achieved by 
using a i r -dry  SiO 2 for chromatography at all stages of this scheme. To separate the hydrocarbons from the 
fraction of neutral oxygen-containing compounds it is possible to use AlzO 3 (activity grade III). In all cases,  
the eluent is petroleum ether (bp 40-70°C) with increasing concentrations (from 0 to 100%) of diethyl ether. 
Analytical TLC on SiOz, which is used to check the separation of the fractions of neutral oxygen-containing 
compounds and of the methylated acid fraction of the oleoresin, is performed with the same solvents. This 
separation is performed with the aid of marker  substance s. All the substances having Rf values grea ter  than 
the marker  substance isocembrol (or manool, epimanool, or cis-abienol, which have the same Rf value on 
SiOz) pass into the fraction of oxides, esters ,  and carbonyl compounds. All substances having the same Rf as 
isocembrol pass into the second fraction (nonpolar monohydric alcohols. The fraction of polar monohydric 
alcohols includes substances having Rf values lower than that of isocembrol and grea ter  than that of the second 
marker  substance, pinusolide. The separation of the monohydric alcohols into two fractions is due to the fact 
that the less polar ter t iary  diterpene alcohols are frequently comparatively well separated from the more polar 
pr imary  digerpene alcohols. These two groups of alcohols are common components of conifer oleoresins and 
their  separation is therefore  justified. All substances having Rf values equal to or smaller  than that of pinu- 
solide pass into the fraction of di- and polyfunctionai compounds. (See scheme on following page). 
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