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XXVI.* THE ABSOLUTE CONFIGURATIONS OF OLtVIN AND OF CttROMOMYCINONE 

Y u .  A .  B e r l i n ,  M.  N.  K o l o s o v ,  UDC615.779.931+547.678 
a n d  L .  A .  P i o t r o v i e h  

The an t i tumora l  ant ibiot ics ,  o l ivomycins  and ch romomyc ins ,  a r e  g lycos ides  of the closely re la ted  
aglycones ,  o l iv inand chromomycinone ,  for  which we and Japanese  w o r k e r s  have proposed,  respec t ive ly ,  
the spat ia l  fo rmulas  (Ia) [1] and 0/b) [3]. According to these  fo rmulas ,  olivin and chromomyeinone  differ  
both in re la t ion  to the subst i tuent  at  C 7 and in re la t ion to the configuration of the ch i ra l  sect ion C z -  C 3 -  C1,. 
Never the le s s ,  the s t ruc tu ra l  s imi l a r i t y  of these  compounds has pe rmi t t ed  the assumpt ion  that  the routes  
of the i r  b iogenes is  a re  comple te ly  analogous,  with the exception of the fact  that  in the case  of olivin, a t  one 
of the s tages  of b iosynthes is ,  the p r o c e s s  of enzymat ic  C-methyla t ion  is blocked.  Consequently, it is  l ikely 
that  olivin and chromomycinone  actual ly di f fer  only homologically;  i .e. ,  they have the s ame  re la t ive  and 
absolute  configurat ions.  
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The re su l t s  of a s p e c t r o p o l a r i m e t r i c  study of both aglycones  has comple te ly  conf i rmed this hypothe-  
s i s .  It was found that  the ORD curves  of olivin and ehromomycinone ,  and a lso  those of the i r  ace ta tes ,  
p rac t i ca l ly  coincide (Fig. 1). Consequently,  the configurat ions of these  compounds a r e  identical.  Thus, it 
was  es tab l i shed  that  one of the fo rmu la s  a or  II) is e r roneous ,  but it was  not known which. The fu r the r  
invest igat ions  that  we have p e r f o r m e d  have shown that  fo rmula  (I) is the c o r r e c t  one. 

The prev ious  conclusions on the absolute  configuration of the C 2 -  C s -  C I, eh i ra l  cen te r s  in olivin [1] 
and in ehromomycinone  [3] were  essen t ia l ly  indirect ,  s ince they were  based on s p e c t r o p o l a r i m e t r i c  data,  
the in te rpre ta t ion  of which was not unambiguous.  Consequently, we decided to obtain a d i rec t  chemica l  
p roof  of the absolute configurat ion of olivin by d i rec ted  degradat ion with the spli t t ing out of the f r agmen t  
containing the C 1, ch i ra l  cen te r  and its d i rec t  identification. 

To p e r f o r m  such a degradat ion it was  n e c e s s a r y  f i r s t  to develop a method for  introducing a double 
bond o r  some functional group into the sa tu ra ted  ring of olefin in o r d e r  to fac i l i ta te  the subsequent deg ra -  
dat ive oxidation of this pa r t  of the molecule .  Using the t r imethylo l iv in ic  e s t e r  (IV) as a model substance ,  
we found that  the requ i red  modif icat ion of the hyd roa roma t i c  r ing can eas i ly  be achieved by oxidation with 
d imethyl  sulfoxide and ace t ic  anhydride.  This f o rms ,  in addition to a smal l  amount  of the 2-methyl th io-  
methyl  e the r  (V), the orthoquinone (V1) containing the des i red  double bond in the 3,4 posit ion; i ts  s t ruc tu re  
being conf i rmed by convers ion  into the d iaeeta te  (VII) on reduet ive  aeetylat ion.  

*For  Communicat ion XXV, see [1], and for  a p re l imina ry  communica t ion  see  [2]. 
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The oxidative spli t t ing off of the side chain of olivin must  lead to the "excis ion"  of the C 3 atom in 
the f o r m  of a earboxy group; when a ketonic carbonyl  is p resen t  in position 2 ' ,  a /3-oxo acid is fo rmed  in 
which the C l, cen ter  can eas i ly  lose its ehiral i ty  (in consequence of decarboxylat ion) or  change its con-  
f igurat ion to the "unnatural"  one (as a consequence of invers ion  through an enol s tage) .  Consequently, in 
o r d e r  to avoid a negat ive r e su l t  or  an ar t i fact , ,  it was n e c e s s a r y  f i r s t  to e l iminate  the oxo group f rom the 
2'  posit ion of the side chain, and we did this  by means  of a react ion  descr ibed  previous ly  for  c h r o m o m y -  
cinone (Ib) [4]. 
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By the action of 0.1 N KOH, olivin (Ia) was i s o m e r i z e d  into the cor responding  2 ' - h y d r o x y - 3 ' - o x o  
compound, isoolivin, which ex is t s  in the fo rm of the semike ta l  (VIII), as  is shown by the absence  f rom its 
IR spec t rum of the band of a nonconjugated carbonyl  group and the predominant  format ion  of a pentaacetyl  
der iva t ive  (IX) under  those conditions in which olivin i t se l f  smoothly gives a hexaaceta te .  When the ana l -  
ogous i somer iza t ion  was p e r f o r m e d  in D20 solution, dideuteroisool ivin  (X) was obtained, and this  was then 
conver ted  into the pentaaceta te  (XI). The NMR s p e c t r u m  of this substance  (Fig. 2) shows that  in i ts  f o r -  
mat ion f r o m  olivin, only tt s, and H 5 a r e  rep laced  by deuter ium,  while H l, does not exchange with the solvent  
and, consequently,  the configuration of the C l, cen ter  undergoes  no change during the i somer iza t ion  of 
olivin. F u r t h e r m o r e ,  it follows f rom the NMR spec t r a  of the ace ta tes  fiX) and (X1) that all  the hydrogen 
a toms  in the t e t r ahydropyran  r ing of isoolivin a r e  located axia l ly  (J2,3 = 12.5 Hz, J3,1 = 9 H z, and J1 ',2 ' = 10 Hz). 
On the one hand, this conf i rms  the p rev ious ly  es tabl ished re la t ive  configurat ion of the C 2 - C s -  Ct, f r agmen t  [5] 
and, on the other  hand, it shows the th ree  a r r a n g e m e n t  of the subst i tuents  at C 1, and C2,, which is  n e c e s s a r y  
to exclude in t r amoleeu la r  opt ical  compensat ion  in the final dehydrat ion product  of the t a r t a r i c  acid type 
(see below). 
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Fig.  1. ORD curves  of olivin (Ia) and ch ro -  
momyeinone  (Ib) (96% ethanol),  and of hexa-  
acetylol ivin  (Ac-Ia) and hexaace ty l ch romo-  
mycinone {Ac-Ib) {dioxane): 1) R= H; 2) R 
R = Me. 

The subsequent  t r an s fo rma t ions  were  as follows: 
by the usual method,  isoolivin (VIII) was  conver ted into 
the acetonide (3OI); the l a t t e r  was  methyla ted  {first with 
diazomethane and then with methyl  iodide in the p r e sence  
of Nail in dimethyl  sulfoxide) to the t e t r ame thy l  der iva t ive  
(XV). After  hydro lys i s  of the isopropyl idene pro tec t ive  
group, the hydroxy semike ta l  (XVI) was obtained, and the 
oxidation of the l a t t e r  with lead t e t r aaee t a t e  gave the 5 - 
lactone {XVI1). The product  of its acid methanolys is ,  the 
hydroxy oxo e s t e r  {XVIII), was  dehydrogenated with di -  
methyl  sulfoxide and ace t ic  acid to fo rm the orthoquinone 
(XX). The methyl th iomethyl  e the r  (XIX) was fo rmed  as a 
byproduct ,  as  in the case  of the model  hydroxy oxo e s t e r  
(IV). The oxidation of the quinone (XX) with po tass ium 
permangana te  yielded (+)-dimethoxysuccinic  acid, which 
was identical  with an authentic s ample  of  the dimethyl  
e ther  of D - t a r t a r i c  acid {XXI), thanks to which the S con-  
f igurat ion of the C 1 ch i ra l  cen te r  in the initial molecule  
was shown unambiguously.  

Thus,  olivin and chromomycinone  posses s  the spat ia l  
s t ruc tu re  (I).* 

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

F o r  genera l  informat ion on the exper iments ,  see  [1]. 

The e l emen ta ry  ana lyses  of compounds IV, VI, VIII, 
XII, XIII, XV, XVI, XVII, XVIII, and XX cor responded  to 
the calculated f igures .  

1. Methyl 6 ,8 ,9 -Tr imethy lo l iv ina te  (IV). A. At 
20°C, 1.5 ml  of a 1 N solution of MeONa was added to a 
solution of 430 mg of methyl  2 - f o r m y l - 6 , 8 , 9 - t r i m e t h y l -  
ol ivinic acid (III) [7] in 20 ml  of methanol .  After  10 rain, 
the mix ture  was acidif ied with 0.5 N H2SO 4 and was diluted 

with wa te r .  The methanolys i s  product  was ex t rac ted  with ethyl ace ta te  and eh romatographed  in the ben-  
z e n e - a c e t o n e  (5 : 1) s y s t e m ,  the zone with Rf  0.59-0.74 being taken.  After  c rys ta l l i za t ion  f r o m  ethanol,  
the yield of the hydroxy e s t e r  (IV) was 230 m g  {57%), mp 123-124°C; [~]~ - 28 ° (c 1; chloroform);  Rf 0.31 
[in the h e x a n e - e t h y l  ace ta te  (3:1) sys tem] ;  k m a x  226, 272, 368 nm (log ~ 4.46; 4.67; 3.94); Vma x 1570, 
1620, 1680, 1747, 3440 cm-1.  

Found: mol .  wt. 404. C21H2408. Calculated: tool. wt. 404. 

B. A solution of 50 mg of methyl  fo rmyl t r imethy lo l iv ina te  (III) in 1 ml  of methanol  was mixed at 
20°C w-~h 5 ml  of 0.1 N NaOH and the mix tu re  was t r ea t ed  as in exper iment  1A. The zone with Rf 0.25- 
0.45 yielded 30 mg (66%) of 6 ,8 ,9- t r imethylo l iv in ic  acid with mp 187-189°C {from ethanol); [~]~ £ 1 6  ° (c 
0.8; acetone;  ~ m a x  226, 271, 336, 366 nm {log c 4.05; 4.68; 3.82; 3.90); Vma x 1570, 1625, 1680, 1710, 1750, 
3480 cm - i ,  

Found: tool. wt. 390. C20H2208. Calculated" tool. wt. 390. 

The methyla t ion of this  acid in t e t r ahydro fu ran  with an excess  of an e the rea l  solution of CtI2N ~ gave 
tke e s t e r  {IV) desc r ibed  in expe r imen t  1A, with a yield of 50%. 

2. Methyl 6 ,8 ,9 -Tr ime thy l -3 ,4 -dehydroo l iv ina te  1,2-Quinone (VI) and the Produc t  of Its  Reductive 
Aeetylat ion (VII). A. A solution of 202 mg of the ketol {IV) in 2 ml  of Me2SO and 2 ml  of Ac20 was kept at 
20°C for  60 h, poured into wa te r ,  ex t rac ted  with ethyl ace ta te ,  and chromatographed  in the b e n z e n e - a c e -  
tone (5 : 1) sy s t em.  The zone with Rf  0.52-0.72 yielded 130 mg  (65%) of the quinone (VI) with mp 179-180°C 

* After  our  publicat ion of the absolute configurat ion of olivin (Ia) [2], the J a p a n e s e  w o r k e r s  recons idered  
the i r  f o r m e r  ideas [3] and adopted for  chromomycinone  the co r r ec t ed  s t e r e o f o r m u l a  fib) [6]. 
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Fig. 2. NMR s p e c t r a  of pentaacetyl isool iv in  (IX) (a) and 
of [D 2 ]pentaacetyl isool ivin (XI) (b) (100 MHz, CDC13,TMS). 

( f rom ethanol); [ ~ ] ~ - 8 0  ° (c 0.5; acetone); X~..~.. 258, 301, 490 nm (log s 4.67; 4.61; 4.18); Vma x 1565, 1610, 
Me S ~ " " ~  5 ~'~'2 v ~ ~2 / "  xz S " ," 6 1630, 1660, 1680, 1738 cm -i ,  _ . .  ~ n ,  ; rli }, .71 (1H, d , J  1.5; HT), 7.06 ( 1 H ,  d , J  1.5; Hs), 7.71 

(3H, s; HI0) , 7.80 (3H, s; Ha). 

Found: m / e m a  x 402 (M+ 2, see [8]). C2iH2008. Calculated: tool. wt. 400. 

The zone with R S 0.80-0.90 yielded the methyl thiomethyl  e ther  (V). After  c rys ta l l i za t ion  f rom e th-  
anol, yield 27.5 mg (19%); mp 138-140°C; [ ~ ] ~ -  202 ° (c 1; chloroform);  Amax 226, 271, 365 nm (log 
4.42; 4.62; 3.88); Vma x 1565, 1615, 1690, 1750 cm - l .  

Found, %: S 6.8. C23H2808S. Calculated, %: S 6.9. 

B. A mix ture  of 80 mg  of the quinone (VI), 400 mg of Zn dust,  and 5 mg of AcONa in 4 ml of Ac20 
was boiled for  10 min and evapora ted ,  and the res idue  was chromatographed  in the b e n z e n e -  acetone (5 : 1) 
sys tem.  The zone with Rf  0.61-0.81 yielded 66 mg (68%) of the diaceta te  (VII); [(~]~+ 80 ° (c 1; chloroform);  
Xmax 237, 273, 344, 362, 405 nm (log e 4.53; 5.11; 3.68; 3.76; 3.66); Vma x 1570, 1630, 1710, 1755, 1775 
cm- l ;  53.44 (3H, s; O1,-Me) ; 3.74 (3H, s), 3.92 (6H, s), 3.99 (3H, s) ( O r M e  , Os-Me , O~-Me and CO2Me), 
4.98 (1H, s; Hi,), 6.46 (1H, d, J 1.5; H~), 6.73 (1H, d. J 1.5; H5), 7.88 (1H, s,  Hi0), 7.98 (1H, s; Ha). 

Found: tool. wt. 486. C25H26010. Calculated: mol.  wt. 486. 

3. Isoolivin (VIII), 2 ' ,5 -Dideuterool iv in  (X), and T h e i r  Pen taace ta tes  (IX) and (XI). A. A solution 
of 500 mg of olivin (ia) in 50 ml of 0.1 N KOH was kept at 20°C in an a tmosphere  of argon for  1 h and was 
then acidif ied and ext rac ted  with ethyl aceta te .  The yield of isool ivin  (VIII) was  363 mg (73%); mp 207- 
209°C (decomp. ,  f rom ethyl acetate);  [a']~ +12 ° (c 0.7; ethanol); )~max 231, 278, 327, 410 nm, (log e 4.35; 
4.58; 3.71; 4.07); Vma x 1515, 1610, 1640, 3400 cm -1. 

Found: mol .  wt. 406. C20H2~O 9, Calculated: mol.  wt. 406. 

The obtained isoolivin (VIII) was acetyla ted with a mix ture  of 2 ml of Ac20 and 2 ml of Py (72 h at 
20 ° C, and the product  was  worked up in the usual way and chromatographed  in the b e n z e n e -  acetone (5 : 1) 
sys tem.  The zone wih~ Rf 0.17-0.28 yielded 221 mg  (40%) of pentaacetyl isool iv in  (IX). After  r e p r e c i p i t a -  
tion f rom t e t r a h y d r o f u r a n - e t h e r - h e x a n e ,  [~]~ +44 ° (c 0.7; benzene);  k m a  x 222, 258, 301, 354 nm (log s 
4.44; 4.81; 3.96; 3.64); Vma x 1575, 1630, 1710, 1745, 1778, 3470 cm- t ;  5 1.40 (3H, d, J 6.5; 3H5,), 2.09 (3H, 
s; O4,-Ac), 2.13 (3H, s; O2,-Ac), 2.32 (3H, s; OG-Ac), 2.39 (3H, s; Os-Ac), 2.51 (3H, s; Og-Ac) , 3.52 (3H, s; 
Oi,-Me),  3.65 (1H, t, J 10; Hi,) ' 4.48 (1H, d, J 12.5; H2), 5.04 (1H' q, J 6.5; H4,) , 5.20 (1H, d, J 10; H2,), 
6.99 (1H, d, J 2; HT) , 7.42 (1H, d, J 2; Hs), 7.62 (1H, s; Hi0). 

Found: mol .  wt. 616. C30H32014. Calculated: tool. wt. 616. 

B. Under the conditions of exper iment  3A, 500 mg of olivin (Ia) was i somer i zed  with a solution of 
115 mg of sodium in 5 ml  of D20. The yield of dideuteroisool ivin (X) was 360 mg (72%). The pentaaceta te  
(XI) had 51.42 (3H, d, J 6.5; 3H5,), 2.09 (3H, s; O4,-Ac), 2°15 (3H, s; O2,-Ac) , 2.34 (3H, s; Os-Ac), 2.41 (3H, 
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s; Os-Ac), 2.52 (3H, s; O9-Ac), 3.54 (3H, s; Oi,-Me), 3.70 (IH, d, J 10;HI,), 4.51 (i H, d,J 12.5; H2) , 5.06 
(1H, q, J 6.5; H4,), 7°00 (IH, s; HT) , 7.56 (1H, s; Hi0). 

Found: mol owt. 618. Cs0Hs0D2OI4. Calculated: tool. wt. 618. 

4. 3',4'-Isopropylideneisoolivin (XII) and Its Tetraacetate (XIII). A solution of 500 mg of isoolivin 
(VIII) in 40 ml of acetone containing 50 mg of H~SO 4 was kept at 20°C for 2 h and was neutralized with dry 
NaHCO 3 poured into water, and extracted with ethyl acetate. The extract was chromatographed in the 
benzene- acetone system (5 : 1). The zone with Rf 0.66-0.86 yielded 324 mg of the acetonide (XII). After 
crystallization from methanol, the yield was 280 mg (51~); mp 214-215°C (decomp.); [a]~ + 45 ° (c 1; eth- 
anol); }tma x 231, 278, 327, 410 nm (log ~ 4.30; 4.53; 3.64; 4.01); Urea x 1520, 1590, 1640, 3400 cm -j. 

Found: molo wt. 446. C2sH26Os" CHsOH. Calculated: tool. wt. (without MeOH) 446. 

The tetraacetate (XIII) was obtained by the action on (XII) of Ac20 +Py (96 h at 20°C) with subsequent 
chromatography in the benzene-acetone (10: 1) system. Rf 0.63; mp 218-219°C (from ethanol); [a]~ + 11 ° 
(c 0.9 in benzene); Amax 222, 258, 302, 354nm (log ~ 4.34; 4.76; 3.89; 3.55); Vmax 1570, 1630, 1697, 1745, 
1770 cm-1; 5 1.26 (3H, d, J 6; 3Hs,), 1.52 (6H, s; MezC), 2.16 (3H, s; O2,-Ac), 2.33 (3H, s; O6-Ac), 2.39 
(3H, s; Os-Ac), 2.51 (3H, s; Os-Ac), 3.51 (3H, s; Oi,-Me) , 3.64 (lI-I, t, J 10; Hi0, 4.51 (1H, d, J 12.5; H~), 
4.51 (1H, q , J  6; H4,) , 5.04 (1H, d, J 10; Hz,), 7.00 (1 H, d , J  2; HT), 7.49 (1H, d , J  2; Hs) , 7.58 (1H, s; Hi0). 

Found: mol. wt. 614. C3iH34013. Calculated: mol. wt. 614. 

5. 3',4'-Isopropylidene-6,8,9-trimethylisoolivin (XIV) and 3',4'-Isopropylidene-2',6,8,9-tetra- 
methylisoolivin (XV). A mixture of 500 mg of isopropylideneisoolivin (XII) and 5 ml of tetrahydrofuran 
was treated with 25 ml of a 1 M ethereal solution of CH2N 2 (2 h at 20°C). Then the solvent was dis- 
tilled off, and the residue was methylated with 2.5 ml of MeI and 30 mg of Nail in 1 ml of dimethyl 
sulfoxide (14 h at 20°C). The excess of Nail was decomposed with glacial AcOH, the mixture was 
diluted with water and extracted with ethyl acetate, and the substance extracted was chromatographed 
in the benzene-acetone (5:1) system. The zone with Rf 0.47-0.57 yielded 112 mg of the trimethyl 
ether (XIV). After recrystall ization from ethanol, mp 119-120°C; [a]~-20 ° (c 0.1; ethanol); ~max 
225,271, 320, 334 and 365 run (log £ 4.39; 4.64; 3.85; 3.94); Vma x 1572, 1622, 1710, 3470 cm-l; 5 1.52 
(3H; 3Hs,), 1.55 (3H, s) and 1.58 (3H, s) (MezC), 3.73 (SH, s;  Oi,-Me), 3.92 (3H, s, OrMe),  3.97 (6H, s; 08- 
Me and Os-Me) , 4.44 (1H, d , J  12.5; H2), 4.58 (1H, q; J7; H4,), 6.46 (1H, d, J 2.5; HT), 6.59 (IH, d, J 2.5; Hs), 
7.24 (1H, s; Hi0). 

Found: "mol. wt. 488. C~H3209. Calculated:. tool. wt. 488. 

The zone with Rf 0.60-7.6oYielded 245 mg of the tetramethyl ether (XV). After recystallization from 
ethanol, mp 196-197°C; [ a ] ~ -  4 (c 0.6; ethyl acetate); kma x 225, 271, 325 and 362 nm (log £ 4.56; 4.77; 
3.90; 4.00); Vma x 1570, 1620, 1698 em-l; ~ 1.42 (3H, d, J 6.5; 3H~,), 1.50 (6H, s; Me2C), 3.60 (3I-I, s; O2,- 
Me), 3.67 (3H, s; 0if-Me), 3.88 (3H, s; O6-Me),3.95 (6H, s;Os-Me ) and Os-Me) , 4.43 (1H, d, J 13; Hz) , 4.51 
(1H, q, J 6.5; H4,), 6.43 (1H, d, J 2; HT), 6.58 (1H, d, J 2; Hs), 7.23 (lI-I, s; Hi0). 

Found: tool. wt. 502. C2~Hs409; CzHsOH. Calculated: tool. wt. (without EtOH) 502. 

6. 2'~6~8,9-Tetramethylisoolivin (XVI 1. A solution of 30 mg of the acetonide (XV) in 2 ml of meth- 
anol and 1.3 ml of 0.5 N HC1 was heated at 80°C for 1 h, and after cooling, it was neutralized with dry 
NaHCO s and evaporated. The residue was extracted with ethyl acetate and chromatographed in the ben- 
zene-acetone (2: 1) system. The zone with Rf 0.52-0.72 yielded 27 mg of tetramethylisoolivin (XVI). Af- 
ter  crystallization from benzene, the mp of the substance was 192-193 °C; [c~J~ + 5 ° (c 0.5; acetone); kmax 
225,271, 335, 366 nm (log c 4.56; 4.78; 3.92; 4.02); urea x 1568, 1620, 1678, 3430, 3498 cm-1; 5 1.38 (3H, d, 
J 6.5; 3H5,), 3.65 (3H, s; O2,-Me) , 3.69 (3H, s; Oi,-Me), 3.90 (6H, s; O6-Me and O8-Me), 3.94 (3H, s; O 9- 
Me), 4.50 (1H, d, J 13; H2) , 6.44 (1H, d, J 2.5; HT), 6.58 (1H, d, J 2.5; Hs), 7.22 (1H, s; H10). 

Found: mol. wt. 462. C24H300 9. Calculated: mol. wt. 462. 

7. Lactone of 2'-Methoxy-6,8,9-trimethylhomoolivinic Acid (XVII). A solution of 100 mg of tetra-  
methylisoolivin (XVI) and 115 mg of Pb(OAc) 4 in 15 ml of benzene was kept for 30 min, filtered, washed 
with water, and evaporated. The residue was recrystallized from ethanol. The mother solution, by chro- 
matography in the benzene-acetone (5 : 1) system, yielded an additional amount of the substance. The 
yield of the lactone (XVII)was 63 mg (70%); mp 206-207°C (decomp.); [~]~+29 ° (c 0.35; benzene); Rf 0.57; 
~max 225, 271, 335, 366 nm (log £ 4.47; 4.74; 3.84; 3.97); Vma x 1570, 1620, 1710, 1755 cm-i; 5 3.61 (3H, 
s; O2,-Me), 3.68 (3H, s; O1,-Me) , 3.82 (1H, d, J 8; Hs,), 3.94 (6H, s; Os-Me and Os-Me), 3.97 (3H, s; Os-Me), 
4.76 (1H, d, J 12; H2), 6.47 (1H, d, J 2.51 H~), 6.59 (1H, d, J 2.5; Hs), 7.23 (1H, s; H~0). 
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Found: mol.  wt. 416. C22H240 8. Calculated: mol. wt. 416. 

8. Methyl 2 ' -Methoxy-6,8 ,9- t r imethylhomool ivinate  (XVIII). A solution of 1.00 g of the lactone (XVII) 
in 30 ml of a 1 N methanolic solution of HC1 was kept at 20°C for  1 h and was then neutra l ized with dry 
NaI-ICO3, poured into water ,  and ex t rac ted  with ethyl acetate .  After the evaporat ion of the ex t rac t  the 
r e s iduewas  chromatographed in the b e n z e n e - a c e t o n e  (10: 1) sys tem.  The zone with Rf 0.52-0.67 yielded 
494 mg of the substance. After r ec rys ta l l i za t ion  from benzene -hep tane ,  the yield of the hydroxy e s t e r  
(XVIII) was 343 mg (33%); mp 127-128°C; [(~]~- 87 ° (c 0.5; benzene); Rf  0.74 [benzene-ace tone  (5: 1) sys-  
tem]; ) 'max 225, 272, 334, 366 nm (log ~ 4.37; 4.61; 3.79; 3.88); Vma x 15"70, 1628, 1680, 1730, 3465 cm-1; 
5 3.49 (3H, s; O2,-Me) , 3.63 (3H, s; Ol,-Me), 3.80 (3H, s; CO2Me), 3.91 (3H, s; Os-Me), 3.93 (3H, s; 08- 
Me), 3.97 (3H, s; Og-Me), 6.57 (1H, d , J  2.5; HT) , 6.73 (1H, d , J  2.5; Hs), 7.25 (1H, s; Hi0 ). 

Found: mol.  wt. 448. C~3H~809. Calculated: mol.  wt. 448. 

9. Methyl 2 ' -Methoxy-6 ,8 ,9- t r imethyl -3 ,4-dehydrohomool iv ina te  1,2-Quinone (XX). A solution of 
100 mg of the hydroxy e s t e r  (XVIII) in 1 ml of MeSO and 1 ml of AczO was kept at 20°C for  65 h and was 
then worked up as in exper iment  2. After chromatography in the b e n z e n e - a c e t o n e  (10: 1) sys tem,  the sub- 
stance from the zone with Rf 0.15-0.25 was c rys ta l l i zed  from ethanol. The yield of the orthoquinone {XX) 
was 37 mg (37%); mp 204-205°C; [(~]~+107 ° (c 0.25; acetone); Rf 0.58 [benzene-ace tone  (5: 1) system]; 
) 'max 223, 258, 302, 490 nm (log ~ 4.35; 4.63; 4.59; 4.17); ~max 1558, 1605, 1632, 1653, 1755 cm-1; 5 [in 
(CD3) 2 CO at64°C]: 4,04 (1H, d, J 5; H2,), 4.61 (1H, d, J 5; Hi,), 6.69 (1H, d, J 2.5; HT) , 92 (1H, d, J 2.5; Hs), 
7.49 (1H, s; H10), 7.67 (1H, s; H4). 

Found: m / e m a x 4 4 6  (M+2).  C23H240 s. Calculated: mol.  wt. 444. 

The zone with Rf 0.46-0.54 yielded 29 mg (26%) of the methylthiomethyl e ther  {XIX); )~max 226, 272, 
332 and 366 nm (log ~ 4.34; 4.61; 3.74; 3.84); vCm~.~ 1576, 1623, 1700, 1745 cm-i .  

Found: mol.  wt. 508. C25H3209S. Calculated: mol.  wt. 508. 

10. 2R,3R-Dimethoxysuccinic Acid (XXI). A. To 50 mg of the orthoquinone (XX) in 5 ml of purified 
acetone was added 6 ml of a 0.1 M acetone solution of KMnOa, and the mixture  was left  at 20°C for 20 h. 
Then it was diluted with water ,  the acetone was driven off in vacuum, and the aqueous solution was f i l tered 
from MnO 2 and evaporated.  The residue was heated with 1 ml of 10% KOH (3 h at 95°C), the solution was 
neutral ized with KU-2 res in  (H + form) and evaporated to dryness ,  and the residue was chromatographed in 
the b e n z e n e - a c e t o n e  (1: 1) sys tem.  The zone with Rf 0.35-0.50 yielded 9.5 mg of the dimethoxysuccinic 
acid (XXI); [~]~+69 ° (c 0.2; acetone); Rf  0.55 [on paper  in the n -Bu O H -H 2 0 -A cO H  (4: 5: 1) system].  F rom 
its Rf values in adsorption and par t i t ion chromatography and its ORD curve , the  substance was identical 
with the 2R,3R-dimethoxysuccinic acid descr ibed  in exper iment  10B. 

The methylat ion of this acid with an excess  of CH2N 2 in e ther  followed by chromatography in the ben-  
z e n e -  acetone ( 10 : 1) sys tem gave 8.5 mg of the dimethyl e s t e r  (XXII); [(~]~ + 65 ° ( c 0.05; benzene); Rf 0.54, 
Vre t 0.63 (relative to methyl s teara te ,  10% of polyethyleneglycol succinate on Chromosorb W, 150°C; for  
the meso  i somer ,  Vre t 0.50). 

B__:. The d i m e t h y l e s t e r  of 2R,3R-dimethoxysuccinic acid (XXII) obtained f rom D- ta r t a r i c  acid [9, 10] 
had [~]~+111 ,~ (c 1, benzene); the acid (XXI) [10] had [~]~+92 ° (c 0.6; acetone). 

S U M M A R Y  

The s te reochemica l  cor re la t ion  of olivin with chromomycinone and the di rected degradation of the 
f i rs t  of them to d i -O-me thy l -D- t a r t a r i c  acid (XXI) has been effected. As a resul t ,  it has been shown that 
olivin and chromomycinone both have  the absolute configuration 2S,3R,l 'S,3 'S,4 'R and possess  the r e spec -  
tive s t ruc tures  (Ia) and fib). 
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