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""'" "~ ~"~'~ "~'~ .n, wuuw Maackia amurensis 

~7 
L~. I. • . . . . . .  V• B. "' ~uce~n, V Isakov, and 0 • . ~.,aKs ±mov 

Dimeric stilbenes have been isolated from the wood of Amur maackia for the 
first time. Two of them have been identified as the know~% scirpusins A and 
B. ~e structure of a new dimeric stilbene with a dioxane linkage, which 
has been called maackinin, has been established• The P~.~ and z3C ~@-~ spec- 
tra of the substances isolated have been studied in detail. 

We I. ~_ . ~ave previously reported on the isolation from alcoholic extracts of the hardwood 
maacK~= r,==uicxa amurensis Rupr. et ~.,ax±m. of isoflavonoids - formononetin, genis- 

rein, and retusin - and two stilbenes - resveratrol and piceataa~nol L'jr" ~ and also of an iso- 
flavonostilbene, - . . . . . . . .  w~,zcn was called maauiczas-n [2] . The substances were designated as n-±, 
*z n *z I'l" 4, n-~, n-3, "' ' M-5, r.-o'" "-, respectively. 

We have continued the study of tile chemical composition of an ethyl acetate fraction 
of the a~cono-xc . . . . .  extract of maackia wood and have isolated another three substances, n-,,'" ~ 
M-8, and I-I-9. They proved to be related compom]ds, and on the basis of spectral properties 
and other physicochemical characteristics they have been identified as dimeric stilbenes. 
Oligomeric stilbenes have apparently not ...... n±L,eruo been detected in representatives of the 
genus Maackia not in the closely related genera Cladrastis and Sqphora. At the s~,T~e time, 
Japanese scientists have recently found two trimers of the ~L~-be,e resveratrol -- <--)-~- 
viniferin and z.~ . .= • ~j-~-vinz±erxn - in an extract of the roots of the plant Cara~ana chamala~u, 
a representative of another legume ~enus / .... <uaraNana~ [3]. 

Since oligomeric .......... nyucoxy~aueu stilbenes exhibit a "n~gn: ~- biological activity, their 
chemical structure is peculiar, and ...... Lzze±~ functions in plants are not completely clear, 
we have found it necessary to preface an account of the experimental results ...... w~uzz a short 
review of ~"Lzxe literature relating to this group of ,au-~ax polyphenols. 
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01igomeric stilbenes in the composition of the grape have been studied comparatively 
recently and in extremely great detail. It has been shown in a n~n~ber of investigations 
that monomeric ~ ~ ~ ~resverauro±) and oligomeric stilbenes (~-, ~-, y-, and ~-viniferins) ±u±- = ~ 
fill the function of phytoalexins in the grape [4, 5]. 

In response to irradiation with ultraviolet, a s~n~thesis from labeled precursors first 
of resveratrol, then of the dimer ~-viniferin and, after ~'Lna~L of the trimer ~-viniferin 
took place in grapes [6, 7]. 

On the basis of the experimental facts it was shown that in Vitis vinifera the bio- 
s~n~thesis of stilbenestakes place by the same phenylalanyl pol?~-nalonate route as the for- 
mation of isoflavonoids and pterocarpans - conmlon phytoalexins of plants of the legume 
family. 

Nakajima et el. [9] isolated from the bulrush Scirpus ~±av~au~s ......... (Tort.), ~amz±y = .... 
Cyperaceae, together with monomeric stilbenes -- resveratrol and piceatannol - two new hy- 
droxylated dimers, which they called scirpusins A and B. On the basis of NL%~ and other 
physicochemical characteristics, the authors established that the molecule of scirpusin 
A was constructed of two monomeric ~its: resveratrol and piceatannol, and that of scir- 
pusin B of two piceatannol molecules. They showed that the substances isolated were not 
artefacts but were actually bios>nlthesized by the oxidative coupling of monomeric stil- 
benes, since the extraction of the plant material with cold methanol in the dark showed 
the presence of these substances in the extract. The same compounds, and also $-vini- 
ferin, were found by Powell et el. in the closely related plant Scirpus maritim-as. They 
also found an antileukemic activity of alcohol extracts of the seeds. D~zusn~ . . . . . .  finds use 
in Chinese = ~' medicine r,~] L±u 

In later studies devoted to the investigation of plants of the family Cyperaceae the 
isolation was reported of - together with $-viniferin - a resveratrol trimer, miyabenol 
C, two tetra-~ers, miyabenol A and B, and a tetramer, kobophenol A, possessing antimicro- 
bial properties L~-~3j.r . . . .  

Plants of the family Dipterocarpacae are extremely rich in oligostilbenes. A trimer 
L ± 4  of resveratrol, hopeaphenol r~ ] has been obtained from Hopea odorata and a new trimer 

of resveratrol, which has been called copalliferol, from Vateria copallifera [15]. These 
three compounds differ by the method of linkage of the resveratrol structural ~lits. 

Subsequently, investigations of various plants of the family Dipterocarpaceae were 
continued, and new resveratrol trimers were isolated; copalliferol B and its isomer st~mono- 

L~o-±Sj, and also vaticaffinol, constructed of two ~-viniferin molecules ['~ porol r,~ ~ ~ j .  

We must also mention dimeric and trimeric derivatives of resveratrol - gnetins, F, 
~e±wzt~Laa L=UJ. Just like gnetins C and G, H, and I - isolated from the plant ..... ~'-= mirabilis r,~ 

E, they could be formed by the oxidative coupling of two and three molecules of resveratrol. 

The molecules of the oligomeric stilbenes described in the above-mentioned literature 
(Fig. I) are constructed by means of various t~es of linkages of the monomeric units: with 
the aid of furan and of 5-, 6-, 7-, and 9-memlbered carbon rings. At the same time, we have 
found no information on oligomeric stilbenes formed with the aid of a 1,4-dioxane linkage, 
which is characteristic for such plant pol~henols as the flavonolignans and neolignm~s, 
and the . . . . . . . . . .  ±so±~avono~u±mbene maackiasin isolated from maackia. 

Investigation of the Ethyl Acetate Fraction. The material was obtained from an alco- 
holic extract of maackia hardwood after the elimination of the lipid components with hexane, 
as described in r , ~  In the lower, polar, section of the ~'~ of . . . .  fraction ~ =  ~ - kue~Ow sub- 
stance n-o), on treatment with ferric chloride and su±z~c acid, the spots of three sub- 
stances were detected, and these have been designated as m-~, n-8, and n-9, in order of 
decreasing ~f value (Fig. ~x =) . A mixture of these substances was obtained by col~nn~ cnruzsa- ...... 
tography o11 silica gel usin~ various solvents: from ..... u==±~ mixture, by repeated separation, 
it was possible to isolate the most polar substance, M-9. After purification of the resi- 
due by gel chromatography on Sephadex LH-20, part of the material was separated by reversed- 
phase chromatography on silanized ...... C -~ ~e~ ~±~=ua gel ±o in aqueous ethanol, ........ wn±cn to the in- 
dividual substances M-7 and M-8. 

The b~ ~ spectra of all three substances practically coincided with the spectra of res- 
veratrol and piceatannol. ~-~ne mass spectra did not contain the peaks of the mo~ecum~r ....... ions, 
but the peak of an ion with m/z 244 showed the participation of a tetrahydroxystilbene 
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fragment in the structure of each of them. The presence of hydroxy groups was confii~ed 
by their ~{~ and ~':~.~ spectra. Hence, it was possible to assume .... L~LaL substances ~-i-,'" ~, i"4-8, 
and "" ̂  n-= were polyhydroxylated stilbenes. 

To obtain more infor=mtive spectra, the substances were converted into their acetates. 
The mass fragmentation of the acetates of n-'" ~, and M-9 coincided completely with ~'-L~e fragmen- 
tation of the acetates of scirpusins A and B r~o7 .... Lzuj, wL~mcn enabled them to be regarded as 
dime-~'ic suJ zbenes. 

uuubaeus ~le cL.~ spectrum of compound n-'" ~, showed the presence of two characteristic ..... 
at 4.37 andL 5.=u°~ ppm with an SSCC of 5.6 Hz, corresponding to two protons of a dihydrofuran 
ring at the carbon atoms in the third and second positions, and in the I~C ~@~ spectrum 
of M-7 that of signals at 55.4 and 92.4 ppm, belonging to the carbon aton'~ of a dihydro- 
furan ring i~ ~ =**u -~), which completely confirmed the dihydrofuran -±,~caMe of the mono- 
merle units in ....... Ln= i.,-, molecule. 

. . . . .  16 Hz Doublet signals in the ::-u~ spectrum at 6.59 and 6.o~°~ ppm ...... w±Ln the SSu~ corre- 
sponded to protons at a double bond present in the trans position relative to one another, 
=~,u a singlet with an ~nueg:a± intensity corresponding to the three protons of ring C at 

...... 94 ............ (I "'~ 6.03 ppm agreed with a -rxv-eu at 6. ppm u~v~,~g an Souu of -~ Hz n~ and a doublet at 
• u~ ppm with an Souu of 2 Hz k~ n~ for the same protons in the acetate of i-.-," ~. Further- 

more, a we-z-uezxned doublet at u.=o: ~ ppm with an SSCC of 2 Hz and a doublet of doublets 
at u.5u" : ppm with Souu~- of 2 and 8 Hz (I "~ n, related to the protons of ring D in positions 
2 and 6. 

In the 8.8-9.2 ppm interval of the P~;~ spectr~n there were the ~xMn=~ ........ of 6 protons 
of hydroxy groups. On the basis of the facts given, substance M-7 was identified as scir- 
pusin A ~=: 2) <~g. 
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In the mass spectrum of the acetate of M-9 it was possible clearly to trace the split- 
ting out of the three acetyl residues (one isolated one and two in the meta position) with 
the formation of an ion of mass 654, which then split into two large fragments with m/z 
326 and 328 after which, for each of them, the two acetyl residues present in the ortho 
position to one another split out. 

The P~-~ spectrum of M-9, just like the spectr~n~ of M-7, contained the signals of the 
protons of a dihydrofuran ring at 4.34 and 5.25 ppm with a SSCC of 5.6 Hz, a singlet at 
6.03 ppm corresponding to the three protons of ring C, a doublet at 6.51 ppm with a SSCC 
of 16 Hz (proton at a double bond), and, in the 8.8-9.2 ppm region, the signals of seven 
protons of hydroxy groups; the signals of eight aromatic protons and that of olefinic pro- 
tons were represented by a multiplet. 

The P~-~ spectrum of the acetate of "'n- ~= was somewhat better resolved: doublets at 5.08 
and 5.68 ppm belonging to the protons of a dihydrofuran ring, a triplet at 6.79 ppm to ,,~ 
probably two degenerate doublets with a SSCC of 2 Hz, each of one proton, belonging to rings 
B and D; a triplet at o.~v ppm (I H) and a uvuu~e~ at ,.v~ ppm (2 nj - the protons of ring 
C. For ring A a single doublet was revealed at 7.80 ppm r, ,,~ <~ n~ with a characteristic SSCC 

of 1.7 Hz. 

The P~.~ spectra obtained for ~.,-'" =~ and M-9 and those of their acetates agreed well with 
the P:~ spectra of $-viniferin and of scirpusins A and B, the most fully interpreted being 
the spectra of $-viniferin while in the spectra of scirpusins A and B most of the signals 
of the aromatic protons appeared in the form of mu±Llp~eus" " ~-. 

Compom%d M-8 was investigated both in the form of the native substance and in that 
of its acetyl derivative. The mass of the molecular ion of its acetate proved to be greater 
than the mass of the M-7 acetate by 16 units, i.e., by one oxygen atom, and less than the 
mass of the "" ~ acetate by 42 -m~its, i.e., by one acetate group 

~.e~e facts, and also the b~ ~ and IR spectra permitted the ass'mmption that the M-8 
molecule was constructed of two molecules of a tetrahydroxystilbene and contained six free 
hydroxy groups and two neutral oxygen atoms. Our h~otheses were confirmed fairly con- 
vincingly by the scheme of the fragmentation of the M-8 acetate. First the splitting out 
of four acetyl residues present in the meta positions in rings B and C took place with the 
formation of an ion ...... w~L. mass of 5,u wn±cn then broke down into two fragments with masses 

orLno of 328 and ~q~'~, with the subsequent splitting out of two acetyl groups present in the .... 
position in the fragment with a mass of 328 and the formation of two ions ...... w±u. m/z ~ and 
' ~ u~ura,yuroxys u~b~n~ ion. mw~ corresponding to a .... '---= ..... ~ -"- 

~,. ~,~ 1 3 C • ue ~.~ and ~.~ spectral results .... con~irmeu the pres-~nTed structure of the "" ~ 1"1-- 0. 

uazxeKeu w±uz~  ~u~ =~-~ spectr~ = : = =  -" = from those of ~.~-, and n-> by the absence of two doublets -'~- 
~ouu~ of 5.6 Hz, corresponding to the protons of a ~±nyurozu~=n ring, but =u the same time 
two doublets appeared with close values of the chemical shifts, 4.87 and 4.95 ppm, and a 
SSCC of 8 Hz . . . . .  , wnzcn showed the dioxane linkage of the two tetrahydroxystilbene structural 
units. 
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±~,.~ Chemical Shifts : ~ "~ ~6:  of the C Atoms in the ~,'m. 
Spectra of %-v~u~er~n, . . . . . . . . .  of Compounds ,'~-,*" ~, M-8, and n-=,'" ~ and 
of their Acetylated Derivatives 

, Compmmd ", 

I - '  ", ! "_  i :  i 
• ! 
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• Assignment of the signals uncertain. 

The presence in the molecule of two benzene rings syTametrically substituted by two 
hydroxyls (rings B and C) could be judged from a singlet at 6.u= ppm (3 "'~ ^~ n : ,  belonging to 
ring C and also a triplet at 6.13 ppm : '  "~  : "  "~  k± n2 and a doublet at 6. '" k~ n~, ~ ppm each with a 
SSCC of 2 Hz, corresponding to three protons of ring B. 

Two doublets of doublets at 6.50 and 7.±- ppm with oSuu~ of 2 and 8 Hz, and also dou- 
blets at 6.66 and 7.20 ppm with a SSCC of 2 Hz each related to the protons of rings A and 
D. Two aromatic and two olefinic protons were represented in the spectrum in the fozm~ of 
a mu±u~p~eu. 

The protonic spectrual of the acetate of M-8 was uninformative, since the bulk of the 
aromatic hydrogen aton~ gave signals in the spectrum in the form of multiplets. The two 
protons of the dioxane ring were represented in the form of a broad single] at 5.33 ppm. 

The structures of substances r,-/, n-o, and n"- ~ were also confirmed by their ZsC s~*~ 
spectra. ~ " ±nz~ is the first time that the spectra of scirpusins A and B and their acetates, 
and also those of compound M-8 and its acetate, have been obtained. 

As a basis we took the ~-~C spectral characteristics of ~-viniferin r" '^~ tu, ~u j  and cal- 
culated the theoretical parameters of the acetylated derivative and of the acetylated 
analogs of scirpusins A and B. Complete coincidence of the ca±cu~aueu ............ v~ue~ of the ~,~,a±- 
cal shifts was observed for the acetates of scirpusins A and B and the acetates of M-7 a~d 
.-,-~, respectively. In the ~C ~,~.~ spectrum of compounds a"- ~, 28 signals of C-atoms were 
found, of which four signals in the 145-162 ppm region of resonance corresponded to seven 
phenolic C atoms, while nine signals in the 95-140 ppm resonance region likewise belonged 
to aromatic carbon atoms, two doublet signals at ±~.'~ 1 and ±~8.~ ppm corresponded to two 
olefinic C atoms, and doublet s-gn~±~ at 55.4 and 93.2 ppm corresponded to the ~-~p~,au~o ....... 
C-atoms of t h e  u~nyuru±,,~n'= . . . . . .  ring 

A comparison with the chemical shifts in the Z aC h~-~ spectra of ~-viniferin and of 
compound "" ~' :~ ~ n-, kzab±e I) showed a coinciuence of the chemical shifts of the signals of the 
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C atoms of rings A, B, C, and E, while for ring D the uixxeLence~'== -" " was considerable. Ring 
D of $-viniferin had two doubled signals of C atoms at 115.5 and -~1.3 ppm, ....... wuxcn showed 

• ~I ,a 

the sy-n~netry of its substitution in positions I and 4. .ne spectrum of compoua-Ld n-7 showed 
the signals of ~--~ six aromatic C-atoms of ring D, w**xm, indicated a disturbance of the 

• ab-e " ~ symm'~etry of substitution (see ~ ~ -j. According to empirical rules of the influence of 
OH substituents, such values of the chemical shifts correspond to the signals of the C atoms 
of an aromatic ring having hydroxy groups in positions 3 and 4 ..... • xn-~ conclusion was con- 
firmed by the ZaC ~o~ spectr1~m of the acetate of M-7 which permitted an unambiguous assign- 
ment to be made of the signals by using the difference in the influence of hydroxy and 
acetyl groups on the chemical '-'=~ sn---~ of the C atoms according to their positions in the 
aromatic ring. 

In the 13C NL~'~ spectrum of compound M-9, the characteristic signals of C atoms of a 
dihydrofuran ring were observed at 92.3 and 55.2 ppm, the signals of the C-atoms of aromatic 

" "  ~ ~ j  a n d  x u . . O  ppm, ring C substituted by hydroxy groups in positions 3 and 5 at su5.2 ~ ~ ~' 
and those of ring D substituted by hydroxyls in positions 3 and 4, at 112.6, 145.8, and 
145.0 ppm, and also the signals of the C atoms of ring A condensed with a dihydrofuran ring 
at 95.7, 103.3, and 160.6 ppm. A comparison of the I~C N~.~ spectra of compounds M-7 and 
M-9 revealed the presence of an additional signal of a phenolic C-atom and the absence from 
the spectrum of n-='" ~ of signals characteristic for a 1,4-substituted aromatic ring. nu~ the 
sa>: nJame, characteristic signals appeared with chemical shifts of 113.6, 145.0, and 145.3 
pp~ .... orresponding, as showm above, to the signals of tile C-atoms of ring D. The results 
obtained showed that compounds n"- ~I and ~.,"-= ~ differed only by an additional hydroxy ring in 
ring B, which confirmed the identity of N-9 and scirpusin B t~. ~\ k~ ig. - ' 7 .  

In the laC ~'~s~.~ spectrum of compound M-8 (as also in those of M-7 and M-9), 28 signals 
of C atoms were observed. Thus, at the same time, the characteristic signals of the ali- 
phatic C atoms of a dihydrofuran ring were absent and the signals of an aliphatic C-atom 
were observed at ~ ~ and 79.5 ppm with a oSuu u-n .... 155.3 ppm, which corresponded only 
to the C-atoms of a dioxane ring. ~a~-ysxs ...... of the spectru~m permitted the identification 
of the signals of the C atoms of the two aromatic rings B and C, sym~metrically substituted 
with hydroxyls in positions 3 and 5, at, respectively, -u~'~".l and 104.5 ppm (2 C) and at" 

,,z.. -u~.o-x~u ppm C), and the signals of the C atoms of one ring ~ having hydroxyls in 
positions 3 and 4 with chea-.~ical shifts of s.,.2, 145.2, and s~. / ppm. Furthermore, the 
spectrum lacked the signal at ,uu'"̂  ppm of a phenol C atom of ring A participating in the 
formation of a dihydrofuran ring and characteristic for the spectra of compounds N-7 and 
. V I ' ~  . 

A comparison of the ~C . . . . . . .  ~rua spectra of the ..... " ~ n-8 with ..... -nx-la± uxtau of its acetate enab-eu 
the signals of aromatic ring A to be singled out k-3u.u, ±3o.2, ~w3.m ppm - singlets; -~5.0, 

- do,.b-eu~, and also confirmed ~'- conclusion of the presence of two ~o.6, and . ~ x ~ . 3  ppm u,,e 
sym~-netrically substituted rings and one ring having hydroxyls in positions 3 and 4. 

. . . . .  ~ = ~  ~ " ' -  t d ~  p p m  a n d  Two signals in a relatively strong magnetic fmexu at ;x5.0 ~u~ and axo.6 z 
a signal at ~3u.6 ppm may co-~'respond to a 1,3,~-sub~.,ue- aromatic ring, as has been con- 
firmed by calculation. 

Thus, on the basis of the analysis performed, the structure in Fig. 2 is proposed for 
compound M-8, and the n~r,~e maackinin. 

Tl-*e structures of the dimeric stilbenes of maackia determined on the basis of the spec- 
tral characteristics that we have obtained are not absolutely ...... ~ue facts used 
do not permit an ur,~rnbiguous placemlent of rings C and D witch respect to the uxnyu~oxu~an 

ui't±~ or the dioxane ring. We hope to eliminate .... indeterminacy with the aid of an x-ray 
structural analysis of single crystals. 

.P..~.~ L" P-dZ..LI% r'.i'q/,./"~./~ 

r,e-u~ng points were determined on a Boetius stage (not corrected), uv spectra were 
u~eu on a o~r~var±an instrmment in ethanol, and IR spectra on a Specord R-75 instr~nent 
in .... IH -- = : S O  . . . . . . . . . . . . .  = ~=r. =,,u ,~rIR spectra were obtai~-~ed on a =r~er m ' ~ - ~ 5 u  spectrometer it-, ~r, Su-u~, 
using IT.IS as ±~ue~na± standard, at working frequencies of ~5u rm~ for IH and 62.9 MHz for 
~C, and mass spectra on a ~=-=uuu= instrument at ionizing energies of 15 and 70 eV. 
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For colm:m chromatography we used L-type silica gel, and for ~ ~,~u~o± plates. In 

~u we used the toluene-acetate-formic acid :'~ ~:2 ~'~ ~u:o ) system, the revealing reagents being 

a ~u4 ~o~uu~on of ferric '~ -'== and sulfuric acid in euh=,~o~ cn±o~±~e 

kSouu,~ern Maritime Territory) For separation by ~ne wood was gathered in .... ~ . . . . . . . . . . .  ~O~ 

~3u of the .... ~ acetate fraction of an a±conozzc extract of the chromatography we used ~ ~ g euny± .... 

wood. 

~maxet ~ ~ ....... gray-green precipitate, bW hanol ,~: ~=v sh, 305 sh, 320; z= : ' ~ - / ,  ' ~ 2 8 ~ 2 2 U 7 ,  

~max , cm- : 3388 (br. sing., OH), i608, ~5vo, (atom. and -~-~-/; ~-~ (6, ~nov-u~/, 

4.37 ~'" .6 HZ ~ "'~ .26 / . . . . . .  ~ S, ,~"-n~, <~n, d, J = 5 , 5 d, J = 5.6 Hz C=",~" us-n~, ~n, , ~2-n/, 6.03 (3H, *~ 

.~3 d, J = 2 Hz, C=,,, " ~  <±n, -n/, 6.56 ~n, dd, J = 2 Hz, J = 8 Hz, u~,,,-n/, 6.58 ~n, d, 

J = "= "" C "^~H ~ 6.64-6. "~ ~ . . . . .  ~ . . . .  ~u~ ~ ~ ~_:,~ ~ , r ~ , ,  xu nz, ~ [ ~ )  ; ,  , =  %~n, m., arom.-H), u.8~ k ~n~ J = Hz, u~k~7 n/, l•z3 k~n, 

d, J = 8 ** '~ l - - H )  8 o~-=.=3 ~ . . . . . .  ~ ~ kun, hr. s , vn~. r, as~ spectr-~:: m/z ~,~'' ±3,. ~;~, C21,6 , • 

TT 
The hexaacetate of '" ~ U~on~u:~, n-~, colorless needles /~ ' ~ .... ~ " "  " "  ° ~  <a~cono±-w~cer/, mp ±~3-±~5 u, b~'- 

Imax euhan°-~, m~]: ~, 3~; ~-~ (6, ur~v-de): ~.~u-~.30 (18H, 6 x v~c~, 5. (zn, d, 

J = 5.6 ...... ~ ~ . . . . . .  ~ 6. ~ ~"" '"-H), 6. ~ n~,, 5.77 d, J = 5.6 Hz, ~=-n/, ~±n, /o ~ n ,  d, J = 2 HZ, ~3--n/, C 2 o o  

u . ~  ~ n ,  L ,  J --  m n ~ ,  ~ ; - - - ~ / ~  / . u ~  ~ ,  d ,  J = 2 H z ,  C 2 " , g " -  ~n, u, ~ - -  ~ o  nz, ~(s)--n~, ~ ~, ~ ............. ~ r~, 

r~aS~ speotr'~: 

/ ~ &  t n  2, o S v  k e l  - u n 2 u v / ,  328 u J o  kuov - un2~v/, J~o tooo - un2uu], 554 (596 -- ~ .... 
(554 .... ~' k3~8/ . . . . . .  -- X / ........ -- X . . . .  ~3, '~, ~u/, 2 8 6  ~n=vv/, ~ . . . .  <~oo un2uv~, ~±5, z3,, " ~  ~v, 43. 

M-8, " .... gray-green precipitate, .... eun~no~ ~m:: ~=v, 305 sh., 3~v; ~ L,28n22us, u v  ANS X 

, , uH/, 1608, 1508 (atom. and-C~--~-); :H ~r~ (~, ~nou-ds): Vmax KBr cm-:: 3388 (br. sing• ~ "~ . . . . . . .  

4 ~ 4. / . . . . . .  ~ 6. ~ "" C2,,, j,, s,,--H o ,  ( ' * "  d, J = 8 Hz, ~ " ' ~  ~n, 93 d, J = 8 HZ, ~2-n/, (3n, s ), • k ~ ,  U~ 

6 13 "'** '-H), 6.50 /"" ~n, t, J = 2 Hz, ~ "'~ 6.42 "~'" u~,-n/, ~;n, d, J = 2 Hz, C 2, s • ~±n, dd, J = 2 Hz, 

J = 8 ~'- Cv(6"' -H) 6 66 ~"" / . . . . .  ~ ~ ~' n~, ) , t~n, d, J = 2 Hz, ~ - - ' - ' ~  . u2,"(s) n/, 6.58-6.97"<Jn, m, arom.--n/, ~.±~ 

kzn, dd, J = 2 Hz, J = 8 Hz, Cs,,,(v ) n/, ~.~u ~n, d, J = 2 Hz, Cs(,")-H). Mass spec- 

trum 244, 137. 

Hexaacetate of "" o C~0n3~ui~, n-o, colorless needles ~ " ' " ~ ~ ~ ~ ' ° ~  ka~conox-wauer/~ mp ~-~g u, u v  

^max ethan°l, 1~m: 2~v, 3~; ~wr~ (6, unov-ue~"~^; y ~: 2.~v-~.~^ ~ 30 t~Sn,r' . . . .  6 x vac/,~ 5.33 ~n,z~'" br. 

s., u2,3--~2, O.O/-I.DZ kz4n, m, aaum.--n, u~,$--ny, n~ss specura; ,~o tn /, o~u ().,~r _ 

~n2uu2, USW t6~u -- un2~u] , 3~o kO2~ -- ~O2, ~oO k m & o  -- ~2uu/, ~ O W  i ~ O  -- un2uu2 , ~w~ 

f . . . . . . . .  ~ ~ ' ~  (282 . . . . .  ~ . . . . . . . . .  

. . . . . .  gray-green precipitate, b~" A~xeunan°~ ~ ~ n-=, C=~n2=v~, -~ , m~:: ~o8, =vu sh., 328; IR 

• ~r .. I . vn/, ~ovS, ~5uo (arom. and Amax ~B~, cm- : 3388 (br sing., ^ " ~  , ~  . . . . . .  _~_~_y;~ :H ~rL~'~'~ (~, unSu-d~/: .... 

4.34 ~ " "  ~ " ~  H z  ~ " ' ~  ~ " ~±n, d, d = 5.6 ~Z, ~ " \  ~3n, S, u~--n/, 5.25 t~n, d, J = 5.6 , u2-n~, 6.03 C2,,,~,,,~,,- 
• , ~  r . , ,  --H), r , , ,  ny, 6.25 ~n, d, d = 2 Hz, arom.--H), 6 33 ~ ' "  • kan, d, J = 2 Hz, atom. 6.51 k~n, d, J = 

, ~(p.) n/, 6.55-7 (~n, m, arom.-H, uS '°~'~ .o~-~.m~ ix) n/, 8 <,n, un/. Mass spectrum: 

~,e heptaacetate of n-=, u~sH~0:s, colorless needles (alcohol-~ater); mp 95-99°C, 

UV kmax ethan°l, nm: 302, 310; ZH )~ (~, ~"~ ~ . . . .  ~noO-d~/: ~.=0-~.3u (21H, 7 ×OAc), 5.08 ~"~ 

d ,  J = 5.6 ""  ~ " ' ~  ~ " "  ~ ' "  - ~ ' ~  rig, u~-ny, 5.68 tan, d, d = 5.6 Hz, ~ " ~  ~-ns, 6.79 kan, t, J = 2 HZ, C2,,2,, ny, 

6.84 ~ . . . . . .  / " "  r ~ ,  ~n, d, J = ' ~  Hz, . . . . .  ~ * " ~  Hz o.=u ~n, d, J = 2 Hz, C .,-n~, 7 ~" d, J = 2 • u ~k~Y ' • ' 

~ ~ arom.--~, ~ * ~  C 2  . 6 , _ . ~ )  ' ~, ~ n  / , , ,  ,~ . - ~ -  r ~ \  / ~ ,  ~.uo t~n, d, J = ±, Hz, Cstx)-n/, ~.v5-,.33 ~n, m, ~p~; . ~ - n / .  Mass 

~u~o - un2uu) a~o~"° koS~ -- kl'i / , U n 2 U U y  , u=O (/JO ~n2uv/, uS~ 

, ~ou t~O -- ~2~2, ~O~ O ~ U  -- ~2~v/, ~ k~OO -- ~2~V/, ~& k~8~ -- ~2 ~/,~'v ~&5, 

& i f ,  £~J, ~UI, W~. 
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l%e composition of the neutral lipids of leaves of a cotton plant of the ..... 
resistant variety 175-F, the set of components in the xauuy = .... acid composition 
of the lipid classes, and the partial structures of the triacylglycerides have 
been determined. The changes taking place in the composition and structure of 
these lipids on artificial infection of the plant by the ±m,ga± = .... pathogen Ver- 

uzc~±,z~-a dahliae have been elucidated. 

We have previously reported the qualitative composition of the cell ,±p±u~ ..... of yo~Ig 
cotton leaves of the wilt-resistant variety 175-F [I]. The object of the present investi- 
gation was a comparative study of the changes in the neutral lipids ~'~ ~z~sj of the leaves 
of this variety on artificial infection of the plant with the pathogenic fungus ¥erticil- 

li~l~ dahliae Kleb. 

. . . . .  ne~±L~y ~ ± )  and infected /~ plants• First For analysis we u~u leaves gathered from .... ,... z,~ 
the surface lipids were eliminated from the leaves, and then the cell lipids were extracted 
and these were separated by the CC method into s~ .... and glyco- and phospholipids. The yield 
of NLs was 30.0 mg/g of dry leaf tissue for z~ .2 <±~ and 30 mg/g for ~ ~±~) or, in relation to 
the weight of ..... ~ u ~  lipids ~=.8~ and 51.~ ~,±) i'], 

The neutral lipids were separated by a combination of CC and preparative ~'~uu into 
±ndxvxuua~ classes the ~= ~ : # =  - ~ =  " ' ~ =  ±uenu±±~c~u±on of wn±cn was made by spectral and chemical methods. 
The ~ -" ~ -~ carotenoius wzu~ s~ cn,o~opny~±s and = coextracted ...... the .... underwent partial change during 
the process of extraction of the ~ .... and the aaount was therefore uetermined= from the weight 
of the native and modified forms isolated on CC. 
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