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determination of the flavonoids in the preparations studied. The procedures are simple 

and readily reproducible and permit the determination of the main active substances with 

adequate accuracy. Comparable results were obtained by the photocolorimetric and biologi- 

cal methods of analysis of the glycosides• The adequacy of the results of these methods 

have been confirmed by .... unezr correlation coefficient. 
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Au~,~,.zon reactions of . . . . . . .  to ~-3,~-~p--~.u~.~ne under conditions of base 
catalysis have been .... =-"-= ~uuua=u. The reaction takes place regio- and stereo- 
specifically - - "  . . . . . . . . . . . . . . . . . . . . . . . .  wl un the formation of ~-a±~- Ln-ocarane-3 p- u,±o-~. 

One of the most promising directions in the ch~n~istry of terpenoids is the s~T, thesis 

of sulfur-containing derivatives of this series, since it is known that the terpene ...... su.± ±ues 
present in Nature in trace amounts possess valuable practical properties [I, ~ /-J. 

We propose a meLnou for ~y~,~ne~-zzz~g ~-~±oc~=ue-3p-Lzz±u-~ according to the following 

scheme: 3-carene~a-3, ' ............. ~ ~ - :~' ........... ' "" --~ ........ ~ ~'-: " ":-'~'- 

this aim, we have developed a convenient m:-~,uu ....... for obtaining p-~,~-epzun~ocarane . . . . . . . . . .  ~zx~/~ by 
the reaction of ~-3,4-epoxycarane r~ .............. <±/ w-u~: u~,xouzea in the presence of equimolar amounts 
of sulfuric acid ( ....... <by m,a±ogy with the procedure of L~j~-r~ .... z**: spectral characteristics ~/~'~\=~.m) 
and . . . . .  ' . . . . .  r : _ _  o) ~ , . .  _ pnys±cocne,uzua± constants kup and nD ~ of compound r-,~-~ ~z±) agreed with ~uose described 
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• a=,= I. Spectra of uumpuunus . . . . . . . . .  <~z-v~ (~, ppm) 

Compound . i .~-~,6 

.m  ),I 
, v  0,57--0,83 
V (R=H-Bu)I 0,57--0,~3 
VI tR=Ph) I 0,57--0,83 

l . . . . . . . . . . . .  "I Ii ...... 
1,07 s 1,43.s I ,~ - :2 ,3  2.2 s 
1,07 s 1,46 s .1,5~2.8 : , ~3 t , . 2 ,61q  
1,07 s 1.4 s 'I ,£4~2~63 1,4--2.63 
1,03 s !,43 s .1,6--.3,0 7,I m 
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HI (R=Me) 
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V (R=K-Bu) 
VI [R=Ph) 

Cu H.,oSo 
q.,~:~s; 
C~H.,~S,. 

1,5176 
1,521~.  
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-ne=u=ng point of compound z'~=~ ~" ~.~ u. 

in the literature [4] The ~-3,4-epithiocarane ~ • kx±) obtained was caused to react with thi- 

~RSn; R = he, Et, n-ou, ..... =u) under conditions of base catalysis by two methods: A- the 

~.~o~ mixed with sodium thiolate; B - the ...... mixed with sodi~n~ ethanolate. 

H s% 
0 R$ 

i" i i  ,,'i - vq 

The addition products ~ ...... ~ :': k±±±-v±~ were isolated by colunm chromatography on szx±ca gel 

(with hexane as eeuenu2. -ue structures of compou~Ids z~ .,.~ k~x~-v±~ were confirmed by their ~ 

re~±u~ of elementary analysis, - ...... agreed with ............. and PMR spectra and the .... "~" w.±c. uu~ ua-cu±~ue~ 

figures. The IR spectra of all the compounds ( ...... ±±~-v-~ had the characteristic band of the 

vibrations of a SH group of medi'~s intensity [-~z~.\ 2560 cm -~] z~-,e P~-~ spectra contained K,DIII 

the : .... " s±gn~xs of the hydrogens of the car±he skeleton: of the gem-dimethyl fragment, of the 

methyl group at C ~, and of the cyclopropane protons, and the signals of the protons of the 

sulfhydryl group and of the hydrocarbon radicals of the SR groups z<.au±e I). 

The ~'~ ~e~a spectrometer (60 VKffz)in ~" solutions ...... r~-m spectra were measured on a ~ ~" w~u, 

• ~ liD 20 =~ ' "' ~'" refractom- m-~o as internal standard. Refractive indices were measured on a ±~z-~o~ m,u 

eter, and IR spectra were recorded in uu- 4~" solutions on a b~-20 spectrometer. The melt- 

ing point of z~ ~oz~er instrument. k v-j was determined in a " =~ - 

~-3,4-Epoxycarane ~ L5J kxj was obtained by the procedure described in r ~. 

S[7T, thesis of p-~,~-=p~LL~u¢~a, e ............... ~±-). After the addition of 8 g (0.I mole) of thiourea 

to a su±uu3.un of 3 ml ro 0- ku.l equiv.) of n2ou 4 .... in 35 ml of water, uu~ mixture was cooled to 
5°C, and "" Zn.l ~ ~ ' .......... f~ ±u g <u mo±e2 of a-3,~-epuxyua~a~,e k±2 was added in drops. ~±n~- temperature of 

t h e  b a t h  w a s  ~ . e .  r a i s e d  t o  "-^ " ~ ° ~  - u  6 g < u . l  m o l e )  o f  . . . . . . . .  50  --"  o f  w a t e r  w a s  ~ 1 1 £ I  111 ± UU-IV ~, 

added to the reaction mixture. The oil so obtained was separated off, and the aqueous ..... 

tion was extracted with ether ~ . . . .  ~ ~ x 50 ; w±un m±~ the combined extracts were dried .......... ~,a~ou~ 
.~ -,,-,o,-, Z~.l "-~ " ~.~. , .u .  0 g ~5±/oj. and distilled in vacuum, bp ~,-~ ~ ~u [r~r, m~, nD~° 1.5151. " ..... 9. ~ '~ 

S~mthes is of . . . . . .  z~). ~_ ~ . . . . .  ~±±-,, -u a solution of ~-u~ . . . . . . . . . . . . . . .  uuu~±,~u from 0.3 g ku.u,3 g-auom7 uompounu 

of Na and ~ ml of absolute . . . . . . . . . . . . . . . .  \ euua**um were added 2.0 g (0.uz~ mu±~2 of . . . . . . . . . . . . .  ~u p- ~, ~- ep ± u,,±oc~ ~ne 
and 2 u,--~± of ur~ou, and 0. ~uo ,nu±~ of meon ..... was passed .............. u~ougn u~±~ reaction mixture over 0.5 

h. After being stirred at room temperature for 4 hours, it was u±-uueu ....... with ±uu""" ml of water 

and extracted with ether (5 x 50 ' ~ ..... mxj, and the extract was washed with aqueous ~n~u- and 

dried with ..... The product was isolated by chromatography on silica gel z..  _ k.,exal~e/. 
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Syu~thesis of Compounds ""'~ - - ~  "~'~ To a solution of the sodium ....... ~ ~ V / a~u < Vl / l" ~ l U  ~ t u e  obtained 
from v.vvouC g-atom of :,a"~ and 0.89 mole of RSH (R = Et, n-Bu) were added 0.vvo~ .... mole of ~ 

/ _ z ~ l  _- _ / ' " t - - ' t  "%, _ . 1  ,~-ep±~n-ocarane ~ . ± . . ,  and 2 m z  of u r , ~ v .  The reaction mixture was stir-red at r o o m  tempera- 
ture for 15 h and was then diluted ...... wzu, I00 ml of water and extracted with ether (5 x 50 

ml); the extracts were washed with ..... -,,e ~u- and dried w~un . . . .  ~a~Sv~.'" ~ " " " "  products were isolated 

by chromatography on silica gel (hexane). 

S~n~thesis of Compound z'~\ <v-2. To the solution of sodiu~n ethanolate obtained from 0.28 
/ "  " ~ ' ~  ~ ~ ~ / ' ~  ~': mole) of =nSn, g <v.v±~ g/auom~ of ~"'~- and zv~ ml of absolute ethanol were added 1.68 g ~v.vz~ . . . .  

/2~'iS u ° ~ ~ " " "  mole) of S-3,4-epithiocarane :~ ~-), and 2 ml of .... The reaction mixture ~.v g ~v.v.~ 
was stirred, at room temperature for ~v'̂  h and was then diluted with water and extracted with 
ether (5 x 50-'" ~ w - L u  .*±2, and the extracts were washed --:-~- aqueous ~n~u± ..... and ur-eu = -" = with ~=ou~^. 
The product was isolated by chromatography on silica gel r ~ .  . ~ . . . . . . . . . . . . .  knexane) and was ~uuzu-vna~y puri- 
fied by recrystallization from acetone. 
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±~-ueoxy~c~xarozacuo,e and &=-ueo~ysca±arauza& and substances related to them 
h a v e  b e e n  s ? ~ ? t h e s i z e d  f r o m  m e t h y l  s c a l a r  -~:au-en-x- ~ 9 - o a t e .  

As is knowq% t~J,r'~ marine organisms serve as a source of scalarane sesterterpenoids. 

w,oze series of ~ua~L~nozd~ f-~lctionalized at ~-z~, ~ '~ u-z=, ~nu u-~v has been isolated 
from them, and some of these possess biological activity• However, these compounds have 
hitherto remained little-studied, since the amount of them in marine organisms is, as a 
rule, low and the s~ltheses of them that have been described involve many stages ~nu .... are 
inefficient L~-4jr~ ~ •  

Having developed ~ convenient and ...... ~±~ - nzgn~y effective route for obtaining compound ~ 
r ~ wuzcn ~e±au~ve~ L5J, as a consequence of .... ~ ' it has become .... : .... accessible, we decided to use it 
as a basis for the s~n~thesis of two analogues of the natural scalaranoids ............. z~-u~o~y~cazaru±- 
actone k±±2 and (see scheme on z~-u~uxysvazaza~za± = ~---: ~±~x/ zo±zvwzng page) 

The reaction of the ester (~ ~) with seleni~n dioxide gave a complex mixture of sub- 
stances d~±~cuau===: -~ to separate. The product of the reduction of the ester ~z~,~ --~-:-'-w,xc, has 
also been obtained by the superacid cyclization of aliphatic or bicyclic sesterterpene al- 
cohols iv, ~, reacted ............... ~e±~u~n dioxide more smoothly• ~rom~- - the reaction product, 
by careful c nrumauograpny' . . . . . . . . . . .  on ~±~c= gel, it was possible to z~o~ ...... compounds ~)-~v±r~ ~,~) 
in order of increasing polarity. 

±he structure of the crysua~xn~ hydroxy ether was sho~qi by spectral meunvu~- ~'-=- 
Its IR spectr~n contained the maxima of primary hydroxyl and ether groups and of a tri- 
substituted uoub~e bond, and its r:-~ spectr-~n ......... the signals of five methyl groups 
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