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New flavonoid oligoside from Aconitum barbatum Pers. 

N. N. l'ogodaeva, S. V, Fedorov. L. K Kanitskaya, and A. A. Semenov* 
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A ucw tlavonoM oligosidc, viz.. 3-O-13.4-(di-O-acctyl-~3-xylop~.rano%iI)-c~-rhanmo- 
pyranos~,ll-7-O-(o:-rhanmopyrarlosyi)kacmr~fcrol, was isolLllcd from the :lbovr part of 
the pklllt .4cmfimm barhamm Pcrs. The product  v, as idenlilicd by spectral methods. 

Key words: .4conitum barhamm, [1;.p, IOlloids, glycosides. I H and I;C N M R npcctroscopy. 
FAB mass spectrometry. 

The plant Aconimm barbamm Pcrs. (barbatc woll~- 
balte) is used in Tibetan nlcdicinc for the treatment of 
colllagious alld gastroclllcric diseases, nephritic, he- 
patic, and gastric colic, and skin parasitic diseases. This 
plant produces alkaloids and fl:lvonoids, t,2 It has been 
reported 2 t h a t  the llavonoid content amOtUltS up to 
1.2%. However.  the chemical nature of these toni- 
pounds has not previously bccn in,,estigatcd. The present 
study closes this gap, 

An individu;fl compound with the nlolccular weight 
of 795 [M + H I ' .  which wc earned barbasidc A (I), was 
i~,olated by chromatography from the e',hyl acetate frac- 
tion of the methanol extract obtained from the above- 
ground part of  the plant.* 

The L'V spectra recorded in McOH containing addi- 
tives of ionizing and conlplcx-fortning reagents demon- 
stratcd that the compound under stud.,,' contains a fla- 
vonoid fragment 3 whose frcc OH groups arc located at 
positions 5 and 4 "  
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l h c  abso lu te  conf igunl t lons  of tile mol losacchar idc  residues 
were not es tabl ished:  Ihc t and i) COllfigHraliolls o |  [tic rham-  
ilosc illld ,q/lose residue,-,, respcclively, arc given. 

The IR spectrum of compound ! has bands typical of  
~tretching vibrations of  the benzopyronc reg. In addi- 
tion to the earbonyl group of  tile ?-pyronc ri l l~ 11654 
C l l l l ) .  the FI1OIOCLIIC COIllaillS IW() more carbol ly] groups 
11719 and 1735 cn l - I ) .  

Tile I H NM R spectrum has signals for three anomeric 
protons at ,S 5.63. 5.45. and 4.65, which indicalc,~ that 
tile moleculc contains three carboh.,,drate residues;. Tile 
13C N M R  spectrum demonstrates that compound I 
cont:_lins 36 c;u-bon atoms 15 oi" which belon~ to the 
llavone moieLv. Of  the rcnlaining carbon atoms. 12. 4. 
and 5 atonls belong to two deoxyhcxose residues, two 
acetate groups, and the pentose moiety, rc,,pectivcly 
(Table I ). 

Tile IH N M R  spcctrunl has doublet signals lot tile 
H(6) and H(X) protm)s at ~ 6.40 and 5.77. re,q:,ceti,,cix. 
Consequently, the ring A contains substituents at posi- 
tions 5 and 7. The presence of  the OH group at the C(5) 
atonl is evidenced by the signal tbr the proton at 6 12.3 
m tile ~H N M R  spectrum recorded in acetone-dr,. Two 
two-proton doublets at 6 7.78 and 7.03 belong to the 
pair H(2") and H(b ' )  and the pair H(3") and H(5' ) ,  
respectively. This fact is conf i rmed by the UV spectral 
data. which arc indicati,,c of the presence of a substitu- 
ent at position 4" of ' the ring B. 

It] tile llavone molecule, the saccharide residues arc 
most probably attached to tile carbon atonl~ at po~,ilions 
3 and 7 because these atoms do not contain free hydroxy 
groups and are bound to the oxygen atonls. Glyeos,,lation 
occurs at the O(3) position as evidenced by the absence 
of  a characteristic singlct for the H(3) proton in the 
IH N MR spcctrunl and the presence of a signal (singlet) 
at 6 136.1 in the 13C NMR spectrum, which can bc 
assigned to the gtycosylated C(3) atonl. Glycosylation at 
tlle 0(7) atom tbllo~s from the UV spectral data and 
the characteristic signals in the 13C NMR spectrunl 
belonging to tile C(7), C(6). and C(8) atonls (see 
Table 1 ).4 

The first inRmnation on the nature of the saccharidc 
residties was obtained from analysis of  the iH NMR 
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Table I. Data of I;C and IH NMR spcctro,;copy (acetone-dr,. 8. J/Hz) (or conlpound I 

Atom 8 3:C 6 :1 t  NOE Alom 6 I'~C 6 It-I NOE 

(7(2) 157 1 
C(3) 136.1 
(..'(4} I~1.11; 180.90 

(130.29:180 2,~)** 
CI~I 161.2 
C(6) 9t;.5 
C!7) 163.3 
( (g )  95.5 
C(9) 59.1 
C(I0) 07,3 
c( I ) 22.4 
Ck 2 ' ~ 3 1.8 
C(3") 10.7 
C14") 62.9 
C(5 "~ 167 
CI6 ' )  31 S 
C( I'1 90.66 
C(2") 71.39 
C(3") 72.14 
C(4") 73.6.-I- 

0 .46  (d.  J = 2.5) H t I " ) - - H ( 6 )  

6.77 (d, .1 = 2.5) I-1(1")--t-l(8~, 

I 

7,";7 (d. J = 8.5) 
7.03 (d, J = .~.5) 

7/}3 
7.87 

.1.1)5 (rn) 
3.~3 (dd. J =: 2.5: J =: 90) H(3") - -H(5")  

3.53 (m) 
3.56 (L J = t).4~'* 

C(5") 
C~6") 
C{ I"'~ 
('~ 2") 
C( 3"'~ 

C!..Y") 

C~ 5"') 
C{ 6 " )  
C( I ""') 

C~ 2 ' ' )  

C{Y'") 
C{ 4""1 
C(5"% 

7(I. 13 3.60 Ira) 
18.2 1.22 (d. J = 6.1) 

102.5 5.44 (s; 
71.4~ 4-.25 (br.s) 
$3.65 3.53 (dd. J ~  2.0: J = 9.5) 

3.5O (dd, J :-: 9 4)*" 
73. ~,l 3.53 (m) 

3.51 ~t, J = 9.4)** 
69.77 340 (rn} 
18.(/ I).97 (d, J = 6.1) 

106.13 4 .65  (d, J = 7.01 

CH; 
CO 

I I (Y")- -  H(5"'I 
t t (3")- - t1(  I "") 

FI( 1 " " ) - -  I1 ( 3 " )  
f.h i""i--. I I13")--  H (5"') 

73.41 3.5il qml 
3.5U Id. J = 9.4~'* 

75.37 5.08 it, .I --: 9.5) 
70,84 4.78 r id . . /  = 5.5: J =  I00) 
o3.7 3.95 (dd. J = 55:  J =  II 4 j  

3.43 tin) 
2083, 2060 1.95. 2.00 

17200. 172.21 

" Intugr;tl intcnsitic,, o f  the signal:, in lhc IH NMR ,~pcctra cc, rrcspond to the expected value,,. The total iutcgnal illtcnsily o1" t;~,o 
signals tier the C14) ;l[Ol[l ill [ht2 13C N l'~,| R spectrum corrcq)ond-, to the micnsily of the indi'.idual signal lor the single cnrbon atom. 
" *  hi IllCthallot-d 4. 

spectra  in which the singtct  signals (()r the a n o m e r i c  
proteins of rhamnose  at 6 5.44 and  5.63 and IhC signals  
(hr the pro tons  o f  the  me thy l  groups of  this m o n o s a c -  
chur idc  at S 1.22 and (t.97 wcrc readily identified. Based 
on these signals and  us ing  the  2D TOCSY spec t rum,  we 
ass igned  the s igna l s  for  the  p r o t o n s  to the i n d i -  
vidual m o n o s a c c h a r i d e  residues.  The  COS5 '  expe r imen t  
a l l owed  us to m a k e  t he  f l ) l lowing a s s i g n m e n t  o f  
the  p r o t o n s  in the  c a r b o h y d r a t e  res idues :  R h a - l :  
,5 5.63 --+ 4.05 - ,  3.83 ~ 3.53 --+ 3.60 ~ 1.22, Rha-2 :  
,5 5.44 ---> 4.25 ~ 3.50 ..-4 3.50 -4 3.40 -+ I).97. Tak ing  
into aecotll l l  these da ta ,  the  spin-spin coupl ing c o n -  
s lants  for the n o n o v e r t a p p i n g  signals in the o n e - d i m c n -  
~,ional It-1 N M R s p e c t r u m  w'crc de t e rmined  (scc Table 11. 
The presence of  c ross -peaks  tbr  the protons  H(3") - -H~5")  
( R h a - l )  and I t ( 3 " " ) - - H ( 5 " 1  ( R h a - 2 )  in the N O E S Y  
spec t rum :rod tt-ze a b s e n c e  of  N O E  for H ( I " ) - - H ( 5 " )  
and H{ I " ' ) - - H ( 5 " ' )  are u n a m b i g u o u s l y  indicat ive o f  the  
c~-configurat ions of  b o t h  r h a n m o p y r a n o s i d e  residues. 

It is known 3 that  the  signal for the anomer i c  p r o t o n  
c,f r h a m n o s e  bound  to the  f lavone mo[ccule at pos i t ion  
v is observed at lower field t han  those in the case o( 
3 - O - r h a m n o s i d e s .  C o n s e q u e n t l y ,  Rha-2  and  Rha-I  can  
be located at pos i t ions  3 and  7 respectively. Actual ly ,  
the anomcr i c  p ro ton  o f  R h a - I  has cros,,,-peaks with the  
H(6) and H(S) p ro tons  in the N O E S Y  spectrum,  whereas  
the a n o m c r i c  p ro ton  o f  R h a - 2  does  not  give c ross -peaks  
other t han  those wi th  the  protons o f  its OWll ring. The 
assignment of  the signals for the carbon atoms in each 
of  the rhamnose residues was made witt~ the use of  the 
H.ETCOR procedure (Table I). The results lbr Rha- I  

agree well with the  pub l i shed  data 4 l\~r 7 -O-rhamnos ' , ' [  
derivatives of  kacmptb ro l .  In tile case of  R h a - 2 ,  the 
signal for the ( ' ( 3 " ' )  a t om is shi f ted downf i e ld  by 
11,5t ppm c o m p a r e d  to that  observed for 3 - O - i h a m m >  
side of  qucrce t in .  C o n s e q u e n t l y ,  the th i rd  sacchar idc  
residue is b o u n d  to Rh0.-2 at p o q t i o n  3. 

Based on the  s ignal  for the a n o m c r i c  p r o t o n  al 
8 4.65, the signals  for the protons  of  pen tosc  and  the 
re la t ions  b e t w e e n  t h e m  were d e t e r m i n e d  f rom the  
TOCSY and C O S Y  spectra :  ;,5 4.65 -~ 3.50 --~ 5.0,"; 
4.7S -+ (3.43 ~ 3.95). The  ass ignment  of  the signals  lbr 
the carbon a toms  o f  this  pcntosc  moie ty  in the ~"C N M R  
spect rum was made  using the H F T C O R  p r o c e d u r e  (see 
1"able 1). The  obse rved  chemica l  shifts of  the  ca rbon  
atoms of  pentosc and the spin-spin coupl ing constanls 
for the H( I " " ) ,  H ( 2 " ) ,  H l Y " ) ,  and H(5" ' )  protons tsce 
Table I) in the IH N M R  spectrum are sinf i lar to the 
corresponding vahms reportcd For [%xylopyranose. ~ The 
NOESY spectrum has cross-peaks, which are indicative 
of  coupling between the anomcric proton ofxy lopyranosc 
and the axial protons at the C(3:") and C15'"') aloms 
with the chemica l  shifts  o f  5.08 and  3.43 ppm.  rcspec-  
ti'~ct,v. Th i s  s u g g e s t s  t h a t  the  g l y c o s i d e  b o n d  of  
xylopyranose has the 13 conllgur:~tion. The  fact that  the 
NOESY spec t rum has  c ross -peak  of  the a n o m e r i c  pro- 
ton o[" xylose with the  pro tons  at the C ( 3 " )  a tom 
indicates  that  xylose is b o u n d  to Rha-2  at pos i t ion  3. 
The chemica l  shi( ts  o f  the H(3"") a n d  HI4"")  p r o t o n s  lie 
in the region of  acy la ted  h y d r o x y m c t h i n e  groups .  Acyla- 
t ion of  these g roups  is also conf i rmed  by the  fact that  
the signals for the  H(2"" )  and  H(5"")  p ro tons  arc shif ted 
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uplield.  A c c t y l a t i o n  at p o s i t i o n  4 " "  is also  e v i d e n c e d  by 

the fact tha t  t h e  s igna l  for the  C I Y ' " )  a t o m  is sh i t l cd  

u p f i e l d  by 3.3 p p m  c o m p a r e d  to t h e  s i g n a l  f o r  
[3-xylopyr,:mosc 7 ill the  i ; c  N M P ,  s p e c t r u m  el" c o m -  
pound  I .  N o  d o w n f i e l d  shi f ts  o f  the s igna l s  l o r  the 

C(3"")  a n d  C(4"" )  a to rns  are obsc rved  duc  to the  ihct 
that the  co-ell+cot o f  acc ty l a t i on  is masked  by the  [J-cflbct 
due to a c c t y k t t i o n  o f  the  ad jacen t  O H  g r o u p s . . A l l  the  
a b o v e - c o n s i d e r e d  da ta  provide  e v i d e n c e  tha t  t he  com- 
pound u n d e r  s tudy ,  vi:,., barbas ide  A. it, 3 - O - 1 3 - O - ( 3 , 4 -  
di-  O - a c c t y t - ~ - x y l o p y r a n o s y i ) - u . - r h a m n o p y r a n o s y i  l -7-  O- 
t a - r h a m n o p y r a n o s y l ) k a c m p f c r o t  { ! }. 

Experimental 

-rhc nlcliil~g pomr was determined on a Ko l l c r  q:lgc, -l'hc 
opltcilI rotat ion '~;~s mc;isurcd on d Poklmal A polarimctcr. 1-he 
UV spectra wc[u recorded on a Six'cord UV-VIS spcctropho- 
h'~illCtcr. The IR speclr:.l wcrc nlc;i:~urcd oil all IFS25 ['-otlrJcr 
,.;pr 1he i H and I=C N ,"vl R .,,pcclr:.l were recorded on a 
Variiin VXP,-500S ir lslrunlenI equipped with :l SPARC S I *  
conlpulcr with lhc ,;t;mdard VNMR ~ofP.,~;llc. The qtlatltJb.llivc 
I;C NMR spectrum was mc;lsulcd wilh pills.,2 dchly o l ' ] l  ,.i. The 
N{}ESY spcctrt l t l l  w:t:'; recorded cm a Brukcr DPX-4{}l} im, lae- 
O11..'11I 1he FA8  tna~>, ~pcctl:l ~crc {}blilltlcd i}ll ;.1 J EOI. SX t02 
illgl rLIIll,..'111. 

Co lumn chrom;m}gr:~phy win, pcrfor lncd wi th  the clsc o f  
~ilic;i gul I_AId1r L 40/70 ~tl'l] Th in-h iycr  chl'OlllHl'O~Zl'aphy WaS 
carried ou! wi ih  lhc use o f  ,;ilic'a gel I..achcm,i L 5/40 pnl. The 
sI}Ol~ Oil chr{+}111111o~i'+l111s V~L'IL' \'iStl;lllZc'{J by ~;pl';lyill~ v,'ith ;1 5% 
ulh;molic so lu I ion o1" AICI ;  and "~ilh il I% v:ui i t l in solut ion in 
50% or lhophosphor l c  acid. 

Ihr pl;l l l t .4corN/tilt! ])tD'b{lflitll Ik'rs. was collected when it 
hlooincd in ihc ghctckhov~ki i  d iMi ic l  oI" the Irkui~k rr 
l 'olcil 1la',OllOid ~, wcrc isuliitcd aCCOl-dill~. It} the lo l low ing  pro- 
~'cdttrc. Phlcly divided ;.tlld Mr+dl'iU'ct Ic:lW_'S alld flowers { 1.36 kg} 
were extracted '.villi M c O I I  19 I_) al 2{} ~ -l'hc cxtr: icl was 
COll'dclllralcd. wilier W;1Y, added, cited the mixltirc ',~i1:4 cxlraclcd 
~,tlcccssivcly with CHCI~  al l7 l.l, AcOEI {0.6 L).  al ld Eu" { ) l t  
{I Lt. I l ld iv idua[  conlpot l l ld  I l~:l~ isohltcd f rom the ethyl 
Liccllilc fr:lCHOil ( t .~  g} by flash ch lon l i l to~raph~,  on ii 
dr) coh.il l l l l . 8 Eh.lliOil was c:tri'icd oul  w i ih  lhe u~;c' o1 :t 
CHCI  ; - - M r  mi•  wi lh a ~r;icJiiiil Jl/Crca,,~2 in the concert- 

traliOll o f  McOH. TI..C analysis o f  the l'ractiorl~ usin~ a 
35 : 23 : 2 C H C h -  M c O H -  H20 system du'lllOllStr;l[r lhat the 
l'r;lcli{ms ob la i l l cd  by clul i tm with a C H C I ~ - - M r  mixlurc 
{80 : 20 and 76 : 24) contained p rcdominamiy  compound i 
Repealed CJlR}iilalOSraphy oF ,2ach o f  Ihcsc fi21clioll:, under 
illl;lIOgouS condil ioll:~ al]brdcd a purer  Slib.'qill]C,,.' ',vIII'JSC rCCI~, - 
la l l iza l ion ~avc compound I in a yield o f  12 m-. 

3- O-[3- 0-(3,4- Di- O-acetyt-I~-xylopyranosyl)-cz-rhamno- 
pyranosyl]-7-O-(cc-rhamnopyranosyl)kaempferol ( l) ,  m.p. 
224 ~ (E1OH), lode..,>:" - 1 9 5 '  (c (I.33, ElOfl).  MS, m/.:: 795 
IM + HI~; C~t1.1202o. IR tKBr}, v / c m - t :  3425 l()tt}, 1654 
t C = O ) .  1600 (C=C) ,  1513. 1492, 838 (arom}, t719. t735 
IC=O of  [hc acclalc group}  [iV ( M e O H ) .  km;,xi'lllll {!g el: 265 
{4.34}. 320 {4.1tl). 343 14. l~): §  260. 358. 400 sh: 
+AcONa +H~B() 3 266. 315;, 345; +,McONa 245. 273, 3~2: 
+AICI~ 235, 275. 30l. 345, 400: +AICIx +HCI 275, 3OI, ,".3x. 
396. 'The j H  and I;C NMR ~pcctral data arc gi',r m fable  I. 
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Unusual macrocyclie dioi from Stellaria media (L.) Viii. 

V. V. Tolstikhina, A. .4, Semenov, * and S. K Zinchenko 

Irktmk htstilta, o~ Chemisto:. Siberian Bmm'h d" I/se Rtmian Academ.v of 52iea'es. 
I ul. Favorvko;,o. 6640.?.? I,'kutsk. R,r Federation. 
Fax." + 7 {.795 2) 30 6040. s admin@iria'h.irk.rtt 

A new macrocyctic did. mcdiaglycol, wa~, isolalctl from the plant .S'lelhuqa ,~edia (L.} VIII. 
(Curyoph,,ll,lccac (emily). The compound was idcntilkd as I-(I.2-{.lihydrox_,,clh~!}-I- 
i,,opropylcyclononadccanc based (111 sl;,cctra] data. 

Key words: Stellaria media. Caryophyllaceae. macrocyclic mctabolitc~,. NMR ',pectins- 
copy. I-t 1.2-dihydroEvcthylt-I-isoprop~lcychmormdccanc. 

The  plant Stdtaria media (Caryoph.vllaccae tamil.v. 
chickweed S. media Viii.) can be Ibund throughout the 
whole tcmperatc  zone of  the Nor th  hemi,~pherc. It is 
,,videl> used in traditional med ic ine  as an ar, tirhet, matic,  
antiphlogist ic,  healing, and d iu ,c t ic  remed.v and as a 
tonic, t The  chemical compos i t ion  of  the plant has not 
been adeq tmtc ly  s{udicd.  F l a v o m f i d s ,  z monoac .v l -  
galactolipids, fcrulic acid, 3 lipids, 45 [3-sitosterol and its 
glucosidc,  5 and :.mlirlt) acids 6 ha,,e becn isolated from 
tile above-grotl l ld par1 o[  the plant. 

The  purpose of  this work was to search for new 
:,ccondary metabolites that might bc responsible Ibr the 
physiological aCliOI10[ extracts 1"ton1 S. media. 

A colorless cn.,stallme compotHld with the molecular  
l'orn'mla C24H4,sO 2 was isolated by l iqu id - - sd id  colunm 
chromatograph.,, from a heXallC extract o[  the above- 
grouil(l  pa l l  Of 5". media. The e lementa l  composi t ion was 
de te rmined  using the data O[ e lementa l  allalvsis, mass 
spcctromctr.v and qtKHuitative measurements  in the ~3C 
and t H N M R  spectra. 

The electron impact mass spectrum exhibits a relatively 
intense molect,lar ion peak with m/.: 368. Analysis of this 
spectrum pro',idcd grounds to suggest that the molecutc 
contains a saturated hydrocarbon macrocycle. 7 Indeed. the 
ion pcak with n(,i  340 corresponded to a bpical elimina- 
tion of  two carbon atoms as C2H 4 from the nlolecuklr  ion. 

1_.~ ]Ctl  The iop, s with mt'z :'" H2i I"  and 127 IC,}ltt,~l* sho~ 
a lragmcntation pattern typical o f  hydrocarbon fragments. 
The characteristic ion peaks comply with the formul:~. 
C,,H2,~__ 1. The cocllicicnt of  hydrogen unsaturation indi- 
cated the presence of  one ring in the molecule. 

The  structure o[ the substance was determined trom 
the IH and 13C N},IR spectra ~Tabe  1) recordcd using 
lhc C O S Y  and NOESY 2D techniques.  The IH N M R  
spectrum (CDCI; )  contained signals for two nug,letically 
equivalent  meth).l groups and for the proton o f a  mcthinc 
group bound to them. The sp in- -sp in  coupling pattern 
~see Table  I) implied the presence of  an isopropyl group 
at tached to a quaternary carbor~ a tom.  The spectrum also 
exhibited resonance signals of  the C H 2 O H  and C H O H  
groups l inked to each other.  The  signal of  the methine 

proton at 3.44 ppm was a doublet of  doublets, due to the 
coupling with two magnetical ly p, oncql.lJ/alt2nt proton.,, hi" 
the hydroxymcthyl group. This group was responsible for 
two poorly resolved multiplets tit 3.64 and 3.71 ppm. 
When CDCI 3 was replaced by dcuterated nleth;.llR)l, the 
signal of  the methine pa/tO0 shilied do,,vnl]eld to 3.64 ppm 
and appeared as a broad mulfiplet.  In this solvent, the 
protons of  the hydroxymcthyl  group accounted lot two 
sharp doublets of doublets at 3.47 and 3.56 ppm with 
spire-spin coupling constant.,, of I1.1, 6.6 and I I . I ,  
4.3 Hz. The 2D COSY spectrum indicated that the 
hydroxy groups bclongcd to an tx-glycul group nnd the 
typc of  the s p i n - s p i n  coupiing of  the mcthine proton 
(the spectrum in CDCI.9  attested that the methil:e group 
~,,as attached to a quaternary C atoln. Most of  the ring 
carbon atoms accounted for o~c broad signal at about 
29.70--29.96 ppm in the I~C N M R  spectrum. l h c  use o f  
the quat puke sequence 8 showed that the molccule con-  
IahL~ only one qualemar.~, carbon alonl responsible lbr a 
signal at 29.80 ppm and, hencc,  it is this atom that 
carries both the isopropyl and glycol I'ragmcnts. 

The IH N M R  spect rum of  the compound  exhibited 
two more two-proton mult iplets  at 1.15 and 1.43 ppm,  
which were assigned to C(2) and C I l g )  methylene groups, 
and ;~ bro;.idcned signal due to 32 protons a{ 1.2,1 ppm. 
The I:~C N M R  and IR spectral data conIirmed the 
presence of the isopropyl and glycol group.', in thc 
nmlcculc. In the solvents used (CD~OD and C D C I  3 
stabilized by deuterioethazlol) ,  no signals Ibr the protons 
o l ' /he  hydroxy groups at C ( l ' )  and C(2") were observed 
due to fast deuterium exchange.  

Based on the facts presented above, we assigned the 
structure o f  l - ( I . 2 - d i h y d r o \ y e t h y l ) - l - i s o p r o p y l c y c l o -  
nonadecane {I) to the c o m p o u n d  in questiorL We called 
it mcdi::~glycoI. 

The mediaglycol motccule  has a chiral carbon a tom.  
C( I ' ) .  However, a soh.ltion of  I it' 2.45) in a chloro- 
fo rm-methano l  solvent mixture (3 : t) showed a zero 
optical rotation when measured using a Polamat instru- 
mertt. This fact can be explained by assuming that either 
compound 1 is a natural racemate or  the magnitude o f  
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Table I. Data of  !he NM R spectra of conlpound I 

, \ toni  ,3 13C iS iH (J/Hz)*" 

( C D C I ; )  ( t)CI~ C1)~t) [)  

C( I ) 29. ',-;1) --  
CI2)** 33.28 1.15 Ira) 
CI3)--C'I I<~) 29.70--20.96. 1.24 (m) 

25.54. 27.42 
C(19)** 39.09 143 Ira) 
CII ") 72.34 3 4-I (dd. 

J =  75. 10.9t 
C(2 ' )  66.88 364 ( n i l  

3.71 (m) 

C ( I ' )  27.09 1.5() b, cpict. 
J = 6.6) 

',4era .Me> 2265  U X5 (d. 
J = O.fl) 

1.23 t in) 
1.39 (m) 

153 (m) 
3.64 fna) 

3.47 (dd. 
d =  66 .  I1 I): 

3.5(', Idd, 
,1 = 4,3, I1.1~ 

I.b0 (xcplCl. 
d : 6.6) 
(i.S~ (d. 
J -- 6J.,) 

' The intcgr:ll il~(cnsilies o f  the i l l  , \M I {  ~ign;lls COVTC~pol~d to 
tilt." cxpcclcd '*;Ihicx 
"* '(l ie ,igllals of ihc corrcspoilding ring mr grotip,~ 12Jll 
be ;It, signed ahcrl~alix, cly. 

the opt ica l  r o l 4 t i o n  is beyond  Ill,,: sens i t i v i t y  of mcasurc-  
l'ilC I11~. 

Me ~ ?H2- -OH 
I 

M e - - H C . ~ . c ~ . C H ~ O H  .OH 

( / " 

.v I-'1 
(" I H 

2 \ ' ~ .__  CH 3 
~x NOE 

The  2D N O E S Y  s p e c t r u m  of  c o n l p o u u d  1 is dci i -  
c icn t  in c r o s s - p e a k s .  O n l y  the inlert lct iot ls  o f  tllc proto~]s 
o f  the  methyl  a n d  h y d r o x y m c t h y l  g r o u p s  witi~ d i f fe rcn l  
p r o t o n s  at the  C ( 2 )  a n d  C i l g )  r ing a t o m s  can  be ob-  
scr , ,cd.  This m e a n s  thnt  in a c h k ) r o f o r m  s o l u t i o n ,  the  
n lo l r  h:ls a c o n | o r m a l i o n  ill w h i c h  t i le s i de -cha in  
p ro lo l l s  arc r e n l o v e d  far  f rom ()lie ano the r ,  as showl l  iN 
l o rmu la  2. In m e t h a n o l ,  the i n t r a m o l e c u l a r  hyd rogen  
b o n d  hi tile cz-glycol  g r o u p  is apparen t ly  c l e a v e d  and  the 
s ide  chain  a c q u i r e s  a g rea te r  f r eedom o f  i n t e rna l  ra ta-  
l ion ,  which  is m a n i f e s t e d  in the IH N M R  s p e c t r u m .  

Natural  p r o d u c t s  w h o s e  molecu les  c o n t a i n  s a tu ra t ed  
h y d r o c a r b o n  m a c r o c y c l c s  arc very s c M o m  e n c o u n t e r e d .  
Apart  f rom the  w e l l - k n o w n  mt lsconc  and  ci~.elone,  o~lly 
m a c r o c y c l i c  h y d r o c a r b o n s  i so la ted  f r o m  t h e  p l a n t  
~#RDt>II'IIIN tti[~'rtltrl, 9 arc kl lOWll ,  

Experimental 

inMrtll l lr N M R  spectra were rtin oil 'd I l rukcr I)RX-40(i 
spcr in CI)CI~ and CI)~OD. l'hc oper; l l io l l  frcqur 
wa,. 41)013 M H z  lor iH ;lild 10062 M H z  for 13C. Ma~,s 
~;pt_'clriill~ ( t- I)  w:l~ rccoidcd on ;i Filli~iL_,;in M A  I ,"g201) inMru- 
ltlOll! ~ i [h  direct micci ion fiOlliZilliOlt r162 7(I c'V, ion ~:ourcr 
iCll/p,draltlrc 2~0 :(_'). 

l ' l .C WilS pcrfbrmcd Oil Sihl lbl pl:itc-; ill lhc C I tC I~ - -McOI I  
~,olvc'nl ~,7slt.'lli 195 : 5) Unill 7 ;I "~(J% c' lhal l t l l  y, o l u l i o l l  o f  phtl~- 
pht/lUiigslic" acid l\l i ' v isuaJi la l iOn.  

I h c  above-ground p;irl~, of  .5'lclkn'ia media wcrc g:ilhcred lit 
the blo()lllillg period nc:Ir Irkutsk i Easicrn Sibcrici). 

I so la t ion  and pur i f i cat ion  (If l - ( I , 2 - d i h y d r o x y e t h y t ) - l -  
i soprol~ylcyc lononadecane  (mediag lyco l )  ( I ) .  Air-dried crtr, hcd 
plant m:lterial (2.2 kg) wds extrilcled wilh hcXallt.' (2!1 k and 
2x 18 L) by inl~.tsion at -20 "C. r h c  combined extracts wcr,: 
coilccnlr~.ltcd in l'acuo lo dryness. ]11r hcX[llIC Oxlracl (26 g) ~CTS 
scp;il'alCd into li 'aclioiis by flash chrom;i lography on siiicci 
,~cl f l30 g, Lachemil I_ 5!41) ( l i l t )  t l S i i l g  ,;ucccssivcly ihc 
C H C l y - h c x a n c  f l  : I, 500 mL) (A). CI-ICI~ ~7(1() nil_) I/J). ;rod 
C H C I 3 - - M c O H  (99 : I. 20t) ml,: 97 : 3. 400 llll_:. (C) -:ol',cnl 
system:, ;is clucnts. Elulion v, ith s~,'~;tems A and B rc',ukcd m the 
isolation o l tm lngc  r slcrols, etc. Etul ion with mixture 
C (97 : 3) gaw2:1 frilctiOll (0.3 g) COlll:linil/g COIIlpOlil ld i 
COIllaillil14It.'d by Ibis alltl ci l lorophyl l~ ~tlbSt_'tlUClll chl'ot'nal/i 7- 
raphy Oil silica gel 115 g. I.tll2hclllCi L 4l)/100 !l l l l) in systr ( 
I t )0: I. 250 ml. )at i i~rdcd 7(1 I11.~ Of lncdlaglycot (1) (0.003%) 
I{ccr)slclllizcilioll t'rolil 4 CHCl:--hr i l l l \ l t l rc  g:lvc ,I cohir- 
Ic'ss c rys ta l l ine  m41~.'ri;lt 150 l l lg, 0.1102S::l. I l I . l ' l  ~2--,~4 +(" 
tO i l l l d  ((7):  C', 7'g.12: t l .  13.3(i. C2.1HaxO 2. Ca lc t l l a l cd  (<}J: 
(7", "7X.20: H. 1312. MS. m/~ (/..,I (<',:>ll: 30X I M I "  (296). 340 
(001. 153(6.3i, 139{11 3). 12715 t). 125(22.7). 113(8.8). III 
(43 91. 99 fl5.5).  97 (76 7). ,"-;5 !-16.11. 83 (72.9). 71 ~73.51. 69 
160 I I .  57 11()().11), 55 152.3i. 43 d>6.31. 29 (7.11. IN iKIJ~l. 
,. ' iota-t: 34S2 (() ILL 3173 t ( ) t l ) ;  2917. 2,".:49. I47 l .  1340. 7IV: 
13~4. 136,'4 (gem M c , I  "[hc dat;i of  II-I and i~C N,",.III -T, CCli:l 
arc givcll in l a b l c  I. 

Th is  w o r k  was st lppoMett  by the I{tisSlal3 PoLl l ldut io i l  
for Basic R e s e a r c h  (Pro jec t  No. 99 -33 -33012 ) .  
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