
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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at quaternary atoms, of one at a double bond, and of a vinyl proton. The spectral charac- 
teristics mentioned, together with the results of elementary analysis, led to structure 
~a-) for the crystalline hydroxy ether• The spectral characteristics of the hydroxy ether 
~ - v s  w e r e  c l o s e  t o  t h o s e  f o r  t h e  h y d r o x y  e t h e r  ~ ~±-a). aucoru-.g to these characteristics, 
they contained the same functional groups and were allyl isomers, the difference between 
them consisting in the fact that in the hydroxy ether t~,~ ~±v j the double bond was tetrasub- 
~L~u,,Leu and occupied the A zT(zs) position and the hydroxyethyl group was located at ~ ~ ~" ~-.LU • 

-zze diol ~ q j  was ±uezzL±..e~ on the basis of the identity of its IR and P~-~ spectra 
with those of the corresponding racem~ie uzu- .... r,,~ described in t~'r' / V J  

r l~ l .  .f T T'I- • LLe last compound eluted from the col~nm was the diol ~v±), isomeric with .... r~,~ LL£U.L % v J .  

Its molecule contained one primary and one secondary hydroxy group. In its H'~ spectr~-,~ 
there were the signals of five methyl groups at quaternary carbon atoms and of one methyl 
group at a double bond, a multiplet signal of the two protons of the hydrox~vc, ethyl group 
and also a broadened singlet of one proton linked with a c=~b~.ua carbon atom. Judging 
from the width of the ~gn=± of the carbinol proton at its ......... na±~-nezg~u (7 =z~ ~ ~, the second 
hydroxy group of the diol under investigation was pseudoaxial, which agreed well with the 
results obtained for ~o=gat.a,~e ....... compounds of similar structure [~. On the basis of the 
facts mentioned, it was ascribed the structure and stereochemistrv sho~ by formula ~'~ 

Oxidation of the diol /,,~ ..... ~Szo yield of scalarolactone kv; wx-n manganese dioxide gave a ~ ~ 
~vz-s. Its IR spectrum contained bands characteristic for an =,p-un~auur=ueu ~--acuone, 
and its Pz:u~ spectrem~ the signals of five methyl groups at quaternary carbon atoms, two one- 
proton triplets at 4.05 and ~.3= ppm, and a one-proton mu±u-p~e~ ........ at 2. ~u ppm belonging to 
an n=~'" system. =~--,~e appearance of the sz~na-'-" " of a . . . . . . . .  v ± n y . . , ,  proton at 6.85 ppm ~now~u . . . . . .  that it 
was in the S-position ...... w±un respect to the carboxy group On the basis of the spectral ...... 

.," .r "r -* -  - r -  'X acteristics given and the ......... ~u--~ of e-emen~ary ~,a~y~, st'~'uctu-re ~v±±~ was ascribed to 
the lactone under investigation. 

^-:= ~-" . . . . . . . .  ~ " \  - ' - ' ~ "  [9 ux~ua--o~ of tlle ~±ycu- kv/ w-ull Swern's reagent ] ±eu~ = in good yield to tile =:~ = 
nyu~ iv--) -- ±m-u~uXymCa-aaauxa- kv---7, an analogue of tile ll~t_Lir=t.L~ sca±dran~ ...... =='-=nyuroxy .... alde- 
~...~ /rxzX £U • W l l l t ~ l l  we,LL vyue ~.~ . ,~)  [ ' ^ ]  Its structure was shown by spectral characteristics, - ....... agreed . . . .  

with those for its racemic form [4]. 
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zn=,.~ ~n~omauogr~pn-c Separation of the Product of the 

Oxidation of the azcuhu- z~ ~ wzu, Selenium Dioxide 
......... . ..:.,. :--,- -% .- . -= 

Frac - ] Wei~tnof ~Composition of the fraction Fraction " Solvent on the 
No. column the frac- laccording to TLC and GLC 

• tion, ~ ' " " l 
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P e t .  e t h e r - e t h y l  a c e t a t e  
( 4 9 :  I )  

Pet. e r a h e r - e t h y l  .~cetate 
(17  : 3) 

P a t .  e t h e r - e t h y l  a c e t a t e  
( 4 : 1 )  

m: 
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139 
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Hydroxy ether lli : 

Mix-ture (I:I) of the hy- 
droxy er/lers (III) and (i~ ~) 
Hydroxy ether (IV) 

D i O 1 ( V ) l 

' "  l 9i0i ( V I  ) 

x n u ~ ,  a s  a r e s u l t  o f  t h e  i n v e s t i g a t i o n s  p e r f o r m e d  w e  h a v e  s u c c e e d e d  i n  s ~ t h e s i z i n g  

x= u y ± ~ ~'~-=eox-sca'ara'ac~one t v ± x ~ ;  . . . .  ~ and . . . . . . . . . . . . .  ~ . . . . .  ~ x~-deoxy~ca±ar~u±az two analogues of . . . . . . . .  ' k vm~my 

scalarane sesterterpenoids - -  and also of substances related to them, / ' ' ' ~  ~ " ' ~  

~.~,,= E R J . : m , ~  . ~ , .  

Melting points were determined on a Boetius heated stage. Specific rotations were 
measured in ~nu-m ..... on a SH polarimeter. ±~ spectra were taken on a Specord 24 IR instrua~ent 

A%~-ou uu±~, and P~-~ spectra on .... BS-476 ; ..... ~ ~ ~ z ..... kuu ~.mz2 and Bruker ~.~z/ spectrometers 

in uu-~. zne internal standard was tetra-aethylsilane, and the signals are given in the 

scale, n,~m" ..... spectra were recorded on a ~.a~n-~3~u spectrometer with a system for the direct 

introduction of the substance into the ion source at an ionizing energy of 70 eV. GLC analy- 

sis was conducted on a Chrom-5 chromatograph with a flame-ionization detector in a 3 x 1500 

n~m col',~mn containing the stationary phase ~r.-3u r=~ k~/o~ on Chromaton 

Reduction of the ~-Scalarane;' ~ Ester t~<±). A solution of ouu~-~ mg of the ester :~-~ in 
=u ml of absolute ether was treated with =uu"O~ mg of ,~n-n~, and the mixture was boiled under 

reflux for [).5 h. The excess of hydride was decomposed with ethyl acetate• and the mixture 

was acidified with "~ sulfuric acid solution and was worked up in the usual way. ~'-"- 4. U l o  zi%~ 

g a v e  4 8 0  m g  o f  t h e  . . . . . .  . ~ J . C ' J ' i ~ J .  (-r-r\ ~ ~.~- o ~  ~ ~ o  ~±~: mp 165-~uo.5 ~ (from petroleumz ether). 3~., (c =._~/"~ " ~  

" ~ TR . . . . . .  ~.SU [s~cj. spectrum (cm-Z). lu~u, 3435, 3600 ~^"un groups). ::~ spectruza (ppm): ^ ~ (s, 

. . . . . .  ~ 0. 6H, ~n~ ~ '~ 3n, CH~ at ~,'±u~, 83 (s, ~'" at ~-~, 0.93 (s, un, ...... at C-8 and ~ "~ ~n~ 1.58 (s, 
3H, CH s at ~.--~, 3.50 <m, ~n, ua2-v-/, 5.41 (m, ~n,~" H at u--o ~ "'). The product was identified 
by comparison with a sa-aple that we had obtained previously [6]. 

Oxidation of the .... z . . . .  a-cono- <~±) with Selenium~ Dioxide. A solution of ,5u mg of the al- 
cohol ~ ~u <~-/ in 4 ml of ethanol was heated with ~^ mg of SeO~, and the mixture was boiled 

under reflux for 1 h and was then worked up as described in [II], and the product was chro- 
matographed on a col~ containing 9 g of SiO~. The results of the separation are given 
in ~ ~ I. -~b-e 

Hydroxy Ether ;~). ~ Fraction I was recrystallized from petroleum ether, giving 33 
mg of the hydroxy ether ~ u~-u~"' , : . -o ,~u•  ~ ~ ~ 47 2 ° ~ ^ . IR k±±',: mp Laj D -- . (C =.u) spectr'~-n (cm-~): 

~band/• 3612 -~ ), ~o,c''-'~'~ ~ .... rUl£% %Ur~2 • "V/&• • kpp~uY; V.O/ k uvua2 ~n3 k ~u-~- H ) spec t rt~-~ 
(s, ~"~ 0.93 (s ""~ ~n/, 0 ~ (S, 3}{) C-4 . . . . . . .  o =, (5 ~" at and l.=o~° (t, J = 5 %~--0, UfZ 3 

un~un2u~, 1 (S, 3}{, ~" at u-~//, 3.45 ....... ), 4 15 ~ . . . . .  • ~£i 3 km• ~£~• u~a%~u~ 3 • kur. s. • ,_n, 

u-~=), 5.43 (br. s., -n, H at u-~u). Found, %: C ov.~=; H ~.u,. u~vn ~0~. ua~uu- 

fated, %. C .... H ~. . 0 ~ . 5 . ~  " 5 2  

Hydroxy Ether ~ " ~  . . . . . .  . . ~v/. ~rauu~un 3, a colorless viscous ±~,,~u,~" . . . .  = uun~ueu= of the hydroxy 

t un- 

group), .... / ........ x ...... ~, r~;~, ~ ~ ~,~ / ~ 0. 3n/~'~, -~/-U ku~;ur~2ur~3] , . l . _ ~ q l ,  £.)/O LukunSyaj r~'u~ spectrum 85 (c, ~ ~ • U . ~ Z .  <ppm/: 
=n/, and 98 (c, 3n/"~ (5 uns~'" at u-,, C-8, ,u, ~nu~ ..... -~), 1.28 ku, J = 5 n~,"- 3H, C}{~- 

~ , ,  ^ ~  ," • ~ , ~  z _ .  ~ . ,  ^ ~ ' "  ~ "  ~ 3 .  ~ °  ( b r .  s , - n ,  ~ ' ~  ~n~/, 1.75 ~,s, 3H, C}{~ at ~--,/, 3.51 ~m, an, u~n2~n 3~, , o . ' "  }{ at ~-ao~, 3. ~a 
(br. s , =n, H a at ~ - ± ~ ¢  Found, ' : "  C ..... H ' ~  C27rz%6u m • / ~ ;  ov.=~; C 54; 
H 11.52. 

w z O x  < V )l " Fraction 4 / - - ~ ~ - _ ~Suu ,ab~u I) was recrystallized from u~e~nyz uu,e:, giving o,~ 
mg of the diol / ' '  ............. v/, mp IR spectrum =u=-zu~.o'u: L~JD" +i63°( c 1.3). ~;--'-~uu~ ~,: - u ~ u ,  ........ 
3400 / ~ " . . . . . .  r ~ / ~ "  ~band~, 3645 group), . . . . . . .  ~ .... . L O ~  ~n ] .  z:~"~ spect'rtun o~o, <~u-~-H~, 1345 -3~u L U k ~ Z " .  3 ) 2  
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~ "  0 . 8 1  ( s  ~"~ . . . . . . . .  ~uu± B, ppm): 0 79 (s, ~''~ ~n~, , ~n], and 0 ~ (s, 3H) .~ (5 ~'~ at and • ~--O, 

u-lJ~, 3.o3-~.5u (m, "" 2H z C-' . . . .  ~ ~ . . . . . .  ~n, at i~ and u-~u), 5.78 tm, in,~'" H at ~-~o2. Fo~ld, ~:~ C .~0; 

H . . . . . .  0 . . . . . . . .  C80 i~.~a. C 2 5 n ~ 2  ~. ~a~ca~aaeu, ~ ;  .16; H ±i.'" 30. 

u~o± ~v±~. Fraction 5 was recrystallized from diethyl ether, giving 32 mg of the diol 
z,,~ ~ r . . ~  ~ 3 ° 2.~/. spectrum : i ~ u - i ~  u, t ~ j  D 34. (c ~ IR ~ -i~ ,~ ~ ..=~ ~ i v ± J :  mp , ~ o ~ .  tcm s Iu34, 3380 35o0 t uanu J, 

:rm spectr'~a ~n~, 0.93 (s, 3H), \ u ~  , ~ h U / ~ a s J 2 J  

and 0 ~ (s, "'~ 86 . . . .  C - ' ~  ~ - "  3n/ (5 CH 3 at C-4, ~ ~, ~ '~ and ~ " u-13/, I (s, 3H, at ~, 3.75 ~--O • ~O U-IU, • k l l~ ,  

~n, at u-i~, 4.13 (br. s., in, nl/z - , nz, n .... ~ . . . . . .  /- ~" ~ .... au u-~u/, nass specLr~ll, m/~ tinLensiuy, 

~ ~ 3,~ in , ~s, 359 i n  - CH3, &o), 3±~t~uy, J~m to/, &o~tzo/, &JJkJm), ~wik&u], i~kJJ/, 

o~k±uu/ Found, = "  ~ ~ • . ~. C 80.54; H i±.~. u2sn~u2. Calculated, 4;~" C ov.16; H 11.30. 

12-Deoxyscalarolaotone z .... tv~. A solution of ~u'̂  mg of the diol <v/:~'~ in 8 ml of un=u~ ..... 

was treated ..... I. w~un 8 g of manganese dioxide, and the mixture was stirred at the ordinary 

temperature for 6 h. The oxidant was filtered off, and the solvent was d±sLi~±eu off. ~nis 

gave 38 mg of reaction product, which was chromatographed on a coluam containing 0.8 g of 

SiO 2. A mixture of petroleua~ ether and ethyl acetate t=:l) ..... 30 mg ~=~ ±~-ueox~- 

.... ~ ......... (from petrole~n ether); L~JD (c ~ ~ scalarolactone t v ± ~ .  mp r . . ~  ~ , ~ o  i=o-i~o u -~= ~.u). IR spec- 

trum rum 2; io~v, z~oo t~,p-unsaLuraued 7-1actone), '"~^ ,,~n r ~ z ~ ,  ~ i~o~ LUkU~3)aJ. i : o u ,  :~-~ s p e c t r u m  

( .... ppm): 0 69 (s, "" 0.'" (s, ~"' 0.86 ~ 3H) ^ ~ 3n/ (5 ~uu~ ,  • 3nj, /o ins, (s, 3H), 0.o> (s, and u.=5 (s, "'~ 

u-±5;, ~llt, in;, ~.u5 J = 9 ~n3 at u-~, ~ ' C-8, u-lv, ~ "~ and ~ ~ ~ ~.~ at 2.76 r ...... 

• a~, and ~.3~ J = 9 Hz, "'~ ~ .... 6. in~ tn=n three-proton system 85 (dd, Ji = 3 ~ " ~  2 ~''1 , 

~: or. C .03; Hz; J2 = 7 Hz, H at ~-lu~. Found, ~ C ~ 84; H . . . .  ~n~v~. O~ . ¢ u .  w a ± c u i a L e u ,  ~ .  i u  

I u . 3 ~ .  

±~-ueox~sca±aradial With stirring at -60 ~o~ tv~±j, to -u~ u a solution of iuv mg of 

DMSO in 0.3 ml of CH2CI ~ was added to a solution of ~>v mg of oxalyl chloride in 1.5 ml of 

dry CHIC12. The mixture was stirred at the same temperature for 5 min, and 50 mg of the 

diol iv/ in 3 ml of un=u~2 was added to it The reaction mixture was stirred at the same 

temperature for 45 min and, -wlun ..... continued stirring, ~,u~ mg of triethylamine was added to 

it, and it was kept at --ou .... u for ~v'~ min, after ..... wnlcn the temperature was gradually raised 

to that of the room• Then it was diluted with 30 ml of ether ald was worked up in the ..... 

way. The reaction product ~'~ mg) was k~, chronmtographed on a col~m-~ containing 0.8 g of St02 

A mixture of petroleum ether and ethyl acetate / ~  '~ ..... 24 ~' .5~j~ ~8 12-deoxy- t ~ : l s  e~uueu mg of 
scalaradial ~ ..... ~ .... ~ 5oC ~ =  _ . r . ~  = ~  .6 o ~ ~ ~ z,5 petroleum ether); C ~ j  u t i r o ~  il~-- tv~Is: mp . -135 (c u . ~ j  

spectrum rum j: ±u~, ioz3 (conjugated .... ~nvj, illS, ~/&o tunu2, ri'~*~ spectr-~n tumu±s, ppm): 

0.81 (s, " ~  O. ~" .96 3n~, 85 (s, 3H), 0 o~ (s, ~"~ . o >  0 (s, " ' ~  3n~, and 0 (s, " ~  3n) (5 CHs Jn~, .== at C-4, 

u-8, C-10, and u-13), 2.34 (m, 2H, H= at u-±5~, 3.~= (m, IX, H at u-~o/, 7.1> IH, 

u-los, 9 (d, J = 5 Hz, "" at ), and >.5o (s, ' ...... at C -'~ ~ U  l 0 ~ n v  ) Mass spectrum, U--~I * 

m/z  r -  ~ " ~  ~ 3/u~ r , ~  8 )  3~'~ ~ . . . .  -- CO, o~ ,~  3~ot~3~,~ ~ ~ r , ~  ~ / ~  , ~ / ~ , ~  ~7 : kz'i ~ , % i n u e n s i L y ,  

±~3tluu/, ~ound, ~: ± / = ~ = l j ,  13,~55/, C .... ; H ~^ 26 ou.~ ±v. . C~sHssO ~. u~iuuLaueu, O~k l~ 2 . 

~: C .03; H lu.3~. The spectra were identical with those given in t~J Oi 
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