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In one of the preceding communicat ions  [3], we desc r ibed  the per iodate  oxidation of o l iv ia  t e t r aace t a t e  (II) to 
te t raacety[ot iv in ic  acid (VIII), the study of which has played an important  role  in de termining the s t ruc tu re  of the 
aglycone of the ot ivomycin ant ibiot ics .  Continuing this work, we undertook the analogous degradat ion of ol ivin (I) i t se l f ,  
with the aim of obtaining unacetylated otivinic acid (VII) as a suitable substance for the de te rmina t ion  of the 
configurat ions of the three  vicinat  a s y m m e t r i c  cen ters  at C~., C3, and C1' of oi ivin.  

It was found that the oxidation of olivin (i) with sodium periodate  under mild  conditions (0 ° C, 5 rain) consumes  
s l ight ly m o r e  than 2 moles  of IO~" and fo rms ,  in addition to acetaldehyde (0.9 mole) and fo rmic  acid (0.3 mole) the 
r equ i red  c.,livinic acid (VII). The s t ruc tu re  of the l a t t e r  was shown by es te r i f i ca t ion  with diazomethane in methanol  (XV) 
with subsequent acetylat ion to give the p rev ious ly -desc r ibed  [1] t e t r aace ta t e  XVI. However ,  it was found that the yield 
of ol ivinic acid in this react ion did not exceed 20% and the main product of the oxidation of olivin was another  acid 
(yield abo~t 60~ with the s t ruc tu re  IV. The p resence  in this compound of a O- fo rmyl  group was conf i rmed by alkal ine 
hydrolys ia  with the format ion of fo rmic  acid and olivinie acid (VII), and the position of the formate  group was 
elucidated by the methylat ion with diazomethane of all  the hydroxyls p resen t  in the molecu le .  Depending on the 
methylat ion conditions,  a mono-  (X), di-  (XII), t r i -  (XIII), and te t ramethyl  (XIV) ether  were  obtained, the i r  s t ruc tu res  
being es tabl ished f rom the i r  analytical  and spec t ra l  c h a r a c t e r i s t i c s .  
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Neil:her ol ivinic  acid (VII) nor formyldivin  (IV) is conver ted into the other  under the conditions of the i r  format ion 
f rom olivin,  as was es tabl ished by specia l  exper iment .  This shows that they a re  obtained as the r e su l t  of independent 
routes  of degradation of the ini t ial  molecule .  F u r t h e r m o r e ,  it is obvious that in the per iodate  oxidation of olivin (I), 

*For par ts  XIX and XX, see [1,2]. 
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the only possible source  of formic acid (both f ree  and combined as the formate  IV) is  the C3, atom of the side chain. 
Consequently,  the formation of the formate  group in position 2 shows the in termedia te  at tachment of the side chain 
through C~T to the hydroxyl at C~, 

It folio,ors f rom this that the periodate oxidation of olivin (i) takes place in two stages,  the f i r s t  of which is the 
cleavage of the 3 ' ,  4 ' -d io l  grouping with the formation of acetaldehyde and the hydroxyketoaldehyde XVIIIa. This 
hydroxyketoa]dehyde, ol ivinal ,  then undergoes oxidation by a second mole of periodate to olivinic acid (VII) or cyel izes  
to form the ~emiacetal  XVIII. The la t ter  is oxidized to formylol ivinic  acid IV. It may also be assumed that a cer ta in  
amount of ohvinic  acid is obtained as a r e su l t  of the cleavage of olivin (I) at the Cz~--C~, bond; the lactaldehyde formed 
in this p rocess  is  then oxidized to acetaldehyde and formic acid. As the rat io of the end-products  of react ion shows, 
the over -a l l  ra te  of the prototropic t r ans fo rmat ion  XVIIIa ~ XVIII and the oxidative cleavage of the ketol grouping of the 
pyran r ing,  XVIII ~ IV, is substant ia l ly  higher than the ra te  of oxidation of the ff-ketoaldehyde XVIIIa. Thus,  the 
course  of the periodate oxidation of olivin is cor rec ted  by the par t ic ipat ion in an in termedia te  stage of a "foreign" 
hydroxyl group, and because of C ~ O t r ans - fo rmyla t ion  (see [4]) the formal  correspondence between the consumption 
of periodate and the amount of volati le oxidation products formed is dis turbed.  

A direct  proof of the co r rec tnes s  of the ideas put forward concerning the routes of the periodate oxidation of 
olivin (1) wa~ the isolat ion f rom the react ion mixture  of the p r imary  product of oxidation, ol ivinal ,  which~ under the 
fur ther  action of periodate,  formed,  in addition to a smal l  amount of olivinic acid VII, formylol ivinic  acid (IV). This 
convers ion,  and also the spectra l  proper t ies  of oi ivinal ,  shows that olivinal  consis ts  mainly  of a mixture  of the 3 ' -  
ep imer ie  semiaee ta l s  XVIII, the ketonic carbonyl  in them begin hydrated to a considerable  extent. In addition to this ,  
it appeared '~ikely that in protonio solvents  olivinal  exists  not o n l y i n t h e p y r a n o s e  and open forms XVIII~_XVIIIa but also 
in the furanose form XVIIIb, the oxidation of which (and also the d i rec t  oxidative cleavage of the C2--C 3 bond in the 
semiketa l  form Ia of the ini t ia l  olivin) mus t  lead to the formation of the lactone of olivinic acid, olivinolide (XX). In 
actual fact, a careful  chromatographic study of the products of the periodate oxidation of olivin and olivinal  has shown 
the presence  of a smal l  amount of a T-lactone (PC:O 1790 om -l) , the s t ruc ture  of which as XX follows unambiguously 
f rom its corwersion into olivinic acid on mild alkaline hydrolys is .  Since the r eve r se  react ion,  the eyclizat ion of,  
ol ivinic acid VII into the lactone XX, takes place slowly even under severe  conditions of acid ca ta lys is  (for example,  
on heating with p- toluenesulfonic  acid in benzene -ace t i c  acid solution) and is prac t ica l ly  impossible  under  conditions 
of periodate oxidation, the formation of olivinolide (XX) conf i rms the existence of yet another route of the oxidative 
degradat ion of olivin (I) : through the semiketa l  Ia and (or) XVIIIb. 
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Final ly ,  it mus t  be mentioned that the periodate oxidation of the 6 ,9-d imethyl  ether  of olivin (III) takes place in 
a manne r  completely analogous to that descr ibed above [3]. In this case dimethylol ivinic acid (IX), its 2 - formate  (V~), 
its lactone (XXI), and dimethylol ivinal  (XIX) a re  formed,  and under  the fur ther  action of NalO4 compound XIX gives the 
formyloxy acid VI together with the hydroxy acid IX and its lactone XXI. 
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E X P E R I M E N T A L  

Chromatography was ca r r i ed  out in a thin nonfixed layer of s i l ica  gel of the "vodnaya kremnevaya kislota" 
["aqueous s i l ic ic  acid"] type (activity grade III-IV).  Where not specified otherwise,  the molecular  weights were 
de te rmined  m a s s - s p e c t r o m e t r i c a l l y ,  the IR spect ra  were taken of the substances  in the form of mulls  in paraffin oil,  
the UV spect ra  were taken of solutions in 96% ethanol, and the NMR spect ra  of solutions in CDC13 at 60 MHz with 
Me4Si as in te rna l  s tandard is) singlet; d) doublet; t) t r iplet ;  m) multiplet). 

The NM_R spect ra  were measured  by G. Yu. Pek, the mass  spec t romet r ic  de te rmina t ions  of the molecular  
weights were performed by V. G. Zaikin,  and the IR spect ra  were recorded by V. A. Krasnova.  

1. Per iodate  oxidation of ol ivia.  A) A solution of 1 g of olivia (I) in 30 ml of methanol at 0 ° C was t reated with 
230 ml of a 0.032 M solution of NaIO 4. The mixture  was kept in the dark with cooling for 5 rain and was then extracted 
with ethyl acetate,  and the extract  was washed with saturated NaC1 solution, dr ied,  and evaporated.  The res idue was 
chromatographed in the benzene -ace tone  (5 : 1) sys tem.  

The zone with Rf  0.15-0.27 yielded 540 mg of 2-formylol ivinic  acid (IV). After c rys ta l l iza t ion  f rom 
te t rahydrofuran ,  the yield was 490 mg (53°/c), mp 218-220" 20 o C, [a] D -108 (c 1; ethanol), Rf  0.65 ( be nz e ne -ace tone -  
acetic acid ( 1 4 : 5 : 1 ) ) s y s t e m ;  )~max, my:  230, 276, 325, 405 (loge 4 .32 ,4 .63 ,3 .67 ,4 .09) ;  Vma x, c m - l :  1512, 1590, 
1633, 1736, 3370. 

Found, %: C 57.2; H 4.8; mol.  wt. 376. Calculated for C~H1609, %: C 57.5; H 4.3; tool. wt. 376. 

The zone with Rf  0.35-0.55 yielded 44 mg (5%) of olivinolide (XX) with mp 227-234 ° C (decomp.,  f rom acetone) ; 
[oz]~-196 ° (c 0.3; methylcel losolve) ;  Xmax, my: 230, 278, 326, 415, loge 4.14, 4.51, 3.51, 4.06; Vma x 1520, 1593, 
1647, 1790, 3400. 

Found, %: C 60.5; H 4.4. Calculated for C17HlaO~ "0.5 H20, %: C 6(}.3; H 4.4. 

The substances  p r e s e n t i n  the zone adjacent  to the s tar t  were eluted with methanol and were rechromatographed in 
the benzene-ace tone-methanol  (15 : 5 : 2) system. The zone with Rf  0.43-0.54 yielded 34 mg (4%) of formylol iv in ic  acid 
(IV), and the zone with Rf  0.36-0.40 yielded 124 mg (14%) of ol ivmic acid (VII) with mp 150-153 ° C (from acetonitr i le) ;  
[a]20D "~15° Co 1; ethanol); Rf  0.59 [benzene -ace tone -ace t i c  acid (14 : 5 : 1) system],  Xmax, my:  231, 277, 326, 405 
(loge 4 .28,4 .57,3 ,55,4 .01) ;  Vmax, cm - l  1595, 1627, 1650, 1715, 3420. 

Found, 70: C 55.7; H 4.9; tool. wt. 348. Calculated for CnH16Oa "H20, %: C 55.7; H 5.0; tool. wt. (anhydrous) 348. 

The zone with R3~ 0.18-0.33 yielded 114 mg (13~) of olivinal  (XVIII). After c rys ta l l iza t ion  from acetone, decomp. 
p. 215 ° C; [a]~  -14  ° (c 0.7; ethanol); Rf  0.32 [benzene-ace tone-e thano l  (15 : 5 : 2) sys tem];  ~ n a x ,  n ~  228, 277, 326, 
407 (log a 4.24,4.53,3.58,4.01);  Vmax, cm-l :  1464, 1632, 1645, 3400; ~cD,),so 3.45 (3H, s,  OMe), 4.4 (1H,d ,J10 ,H1, ) ,  
5.10 (1H,s,H~,), 5.20 (1H,d ,J12 ,H2) ,  6.30 (1H,d, J3 ,H?) ,  6.45 (1H,d ,J3 ,H~) ,  6.85 (1H,s,Ht0). 

Found, %: C 58.5; H 5.1. Calculated for ClsH1608 • 0.5 H20, %: C 58.5; H 4.6. 

B) Determinat ion of the volati le oxidation products .  A solution of 50 mg of olivia (D in 3 ml of methanol  was 
oxidized with sodium periodate under  the conditions of Exper iment  1A, and then 0.8 ml of a 0.05 M solution of Na3AsO3 
and 5 ml of methanol were added, after  which the volat i le  substances were  dis t i l led off at 10 ° C/40 mm into 15 ml of a 
0.25% solution of 2 ,4-d in i t rophenylhydraz ine  in 2 N H2SO 4. This gave 20.3 mg (75%) of acetaldehyde dini t rophenyl-  
hydrazone with mp 147 ° C (in a control  exper iment ,  the yield of dini trophenylhydrazone was 87%), The de terminat ion  
(calomel method) of the formic  acid in the dis t i l la te  after  the periodate oxidation of olivia gave a f igure of 0,25 m o l e /  
mole (in a control  exper iment  0.9 mole was found). 

2. Methylation of formylol ivinic  acid (IV). A) A solution of 50 mg of the acid IV in 0.5 ml  of te t rahydrofuran  
cooled to -50  ° C was t rea ted with 4.5 ml of a 0.3 M solution of CH2N2 in e the r - t e t r ahydro fu ran .  The react ion mixture  
was slowly evaporated,  the res idue was chromatographed in the benzene-ace tone  (10 : 1) sys tem,  and the substance 
isolated f rom the yellow zone was crys ta l l ized  from chloroform. The yield of methyl formylol ivinate  (X) was 39 mg 
(72%); mp 107-109 ° C; [ a ] ~ - 1 2 1  ° (c 1;acetone);  kmn:¢, m~ 231, 276, 324, 405 (log e 4.10, 4.56,3.44,4.04);  Pmax, 
c m - l :  1539, 1488, 1645, 1731, 1753, 3295; v T H F ,  ~ - l :  1741, 1760. th~o  
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Found, %: C 54.6; H 5.1; mol.  wt. 390. Calculated for C,9H1809 -1.5 H~O, %: C 54.7; H 5.0; mol.  wt. (anhydrous) 

390. 

B) A solution of 80 mg of the acid IV in 2 ml of methanol was t rea ted success ively  with two 1.6-ml  port ions of a 
0.45 M ethereal  solution of CH2Nz, the react ion mixture  being s t i r r ed  at 20 ° C for 30 min each t ime.  Then the solvent 
was dis t i l led off and the res idue  was chromatographed as in Exper iment  2A. This gave 9 mg of the es ter  X, Rf  0.60 
[benzene-ace tone  (5 : 1 ;  system] and 55 mg of methyl 2 - fo rmyl -9 -methy lo l iv ina te  (XII), Rf  0.54 (in the same ~ystem). 
After c rys ta l l iza t ion  from ethanol, the yield of the e s t e r - e the r  XII was 38 mg (44%); mp 226-228 ° C (decomp.); 
[ ~ ] ~ - 6 3  ° (c 1; acetone; kma x, m~: 226, 277, 332, 388 (togs 4 .40,4 .64,3 .64,3 .93) ;  Vmax, c m - l :  1570, 1628, 1677, 

1752, 3375. 

Found, %: C 59.2; H 5.0; mol.  wt. 404. Calculated for C20Hz0Og, %: C 59.4; H 5.0; tool. wt. 404. 

C) 50 mg of the acid IV was methylated with 0.9 ml  of a 0.84 M ethereal  solution of CHzN 2 and was then 
chromatographed as in Exper iment  2B. This yielded 3 mg of the monoes te r  X, 5 mg of the e s t e r - e t he r  XII and 39 mg 
of methyl 2 - fo rmyl -6 ,9 -d imethy lo l iv ina te  (XIII). After c rys ta l l iza t ion  from ethanol, the yield of the e s t e r -d ie the r  XIII 
was 18 mg (33%), mp 162 ° C; [~]~ -48  ° (c 1; chloroform);  Rf  0.70 [benzene-ace tone  (5 : 1) system];  k m .  x, my:  225, 
275, 325, 382 (logs 4.39,4.68,3.68,3.85)" .KBr c m- l :  1570, 1607, 1638, 1686, 1756, 3260; u~H~F, cm-I':  1698, 1740, , Vma x 
1760; 5(CHa~2 SO 3.57 (3H,s,OMe),  3.77 (3H , s , a rom.  OMe), 3.85 (6H, s , a rom.  OMe + COaMe), 4.10 (1H,d ,J  3,HI,),  
5.05 (1H,d ,J10 .5 ,Ha) ,  6.50 (1H,d,J2,HT[~]),  6.75 (1H,d,J2,H[5(7)]),  7.40 (1H, s, CHO), 9.70(1H, s ,8-OH).  

Found, %: C 60.4; H 5.3; Hac t 0.28; mol.  wt. 418. Calculated for CalHzaOe, %: C 60.3, H 5.3; 1Hao t 0.24; mol.  

wt. 418. 

D) A mixture  of the products obtained by the methylat ion of 50 mg of the acid IV with diazomethane at 20 ° C for 
1.5 hr was chromatographed in the benzene -ace tone  (5 : 1) sys tem.  The zone with a blue f luorescence  in UV light (Rf 
0.65-0.70) yielded 38 mg of methyl 2 - fo rmy l -6 ,8 - 9 - t r i me t hy l o l i v i na t e  (XIV). After c rys ta l l iza t ion  from ethanol, the 
yield of the es ter  XIV was 16 mg (28%); mp 136-138 ° C; [ ~ ] ~ - 6 9  ° (c 1; chloroform);  kmax, my: 225, 271, 329, 368 

THF 
(logs 4.48,4:.74,3.87,3.99); vmax, c m - l :  1568, 1622, 1690, 1733, 1753; UC_~O c m - l :  1702, 1740, 1760; 6 3.47(3H, 
s ,OMe),  3.85 (3H, s , a rom.  OMe), 3.90 (6H , s , a r om.  OMe + COzMe), 3.97 (3H, s , a rom.  OMe), 4.15 (1H,d , J  3,H1,), 
5.70 (1H,d , J  12,H2), 6.52 (1H,d ,J  2,H[~(5)]), 6.65 (1H,d ,J  2,H[5(~)]), 7.27 (1H,s,H10). 

Found, %: C 61.5, H 5.8; tool. wt. 432. Calculated for CzzHa4Oe, %: C 61.1; H 5.6; mol.  wt. 432. 

3. Peeiodate oxidation of olivinal  (XVIII). With cooling, 3 ml  of a 0.065 N solution of NaIO4 was added to a 
solution of 12 mg of ol ivinal  (XVIII) in 0.5 ml of methanol ,  and the mix ture  was kept in the dark at 10 ° C for 2 h r ,  the 
precipi ta te  forming being dissolved by the gradual addition of cooled ethanol (a total of 5 ml).  The react ion mixture  
was diluted twofold with water  and was t reated as in Exper iment  1A. Chromatography in the benzene-ace tone  (5 : 1) 
sys tem yielded 7 mg (57%) of formylol iv inic  acid (IV), identified in the form of the methyl es ter  (X) (see Exper iment  
2A), and also olivinic acid (VII) and 01ivinolide (XX), which were identified chromatographical ly .  

4. Hydrolysis  and methanolys is  of formylol iv inic  acid (IV) and its e s te r  (X). A) At 20 ° C, 10.5 ml of 0.1 N 
aqueous KOH was added to a solution of 100 mg of the acid IV in 2 ml of ethanol. After 15 rain,  the react ion solution 
was acidified with dilute HzSO 4 to pH 3 and extracted with ethyl acetate,  the extract  was dried and evaporated,  and the 
res idue was crys ta l l ized  from acetoni t r i le .  This gave 75 mg (81%) of olivinic acid (VII) with mp 152-155 ° C; [~]~ +16 ° 
(c 1; ethanoD. In a para l le l  exper iment ,  the acidified react ion solution was t rea ted with activated carbon and f i l te red:  
on analys is  by the calomel method, 89% of formic acid was found. 

B) 50 mg of the exter X was dissolved at 20 ° C in 5 ml of 0.!  N methanolic MeONa. After 15 rain, the solution 
was t rea ted  as in Exper iment  4A, and the substance obtained was c rys ta l l i zed  from ethanol. The yield of methyl 
ol ivinate (XV) was 30 mg(66%); mp 215-217 ° C; [~]~ -10  ° (c 1;  ethanol); Rf  0.53 [benzene-acetone (5: 1) system]; 
kma x, my:  230, 276, 325, 405 (logs 4 .21,4 .58,3 .69,4 .16) ;  u KBr,  c m - l :  1588, 1629, 1645, 1727, 1744, 3290, 3420; 
vT~HC~, cm "~: 1741, 1760. ~ u  

Found, %: C 59.5; H 5.1; mol.  wt. 362. Calculated for C18H1808, %: C 59.7; H 5.0; tool. wt. 362. 

The same substance was obtained f rom olivinio acid (VII) and 1 mole of CH2N2 at 0 ° C; after  chromatography in 
the benzene -ace tone  (10 : 1) sys tem and crys ta l l iza t ion  from methanol;  the yield was 68%. 
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5. Acetylat ion of formylol iv inic  acid (IV), its es te r  (X), and the es te r  of olivinie acid (XV). A) 10 mg of the acid 
IV was dissolved at -20  ° C in 0.1 ml of pyridine and 0.1 ml of acetic anhydride.  The mix ture  was left at -10  ° C for 24 
hr and was then diluted with 0.5 ml of methanol,  kept at 20 ° C for 1 hr,  and evaporated. The res idue was dissolved in 
chloroform and the solution was washed with 1 N H2SO~ and with water,  and was dried and reevaporated.  After 
c rys ta l l i za t ion  f rom methanol,  12 mg (90%) of t r iacetyl formylol iv in ic  acid (V) was obtained; mp 127-129 ° C; [a]21~ - 56 ° 
(c 1; chloroform);  R f 0 . 2 2 ;  [benzene-ace tone  (5 :1 )  system];  Xmax, my: 220, 259, 304, 358 (loge 4.35,4.73,3:83,  
3.54); ~max, c m - t :  1570, 1630, 1695, 1730, 1760, 1775, 3220, 3530, 3620. 

Found, %: C 56.5; H 4.6. Calculated for C24H2zOt2.0.5 H20, %: C 56.3; H 4.5, 

The es ter  (XI) was obtained by the methylation of the acid V with diazomethane in e the r - t e t r ahydro fu ran  
solution. Yield 84%; mp 172-172.5 ° C (from ethanol) ; [o~]~ -71  ° (e 0.7 ; chloroform) ; Rf  0.61 [benzene-ace tone  (5 : 1) 
s y s t e m ] ; k m a x ,  my; 220, 259, 304, 360 (log e 4 .43,4 .80,3 .88,3 .62) ;  Vmax, cm-t :  1575, 1630, 1700, 1730, 1755 
cm -1; 5 2.37 (3H,s,OAc),  2.45 (3H,s ,OAc),  2.55 (3H,s,OAc),  3.52 (3H,s ,a l ip .  OMe), 3.90 (3H,s,CO2Me), 4.17 (1H,d, 
J 3,Hlr),  5.80 (1H,d ,J  12,H2), 7.15 (1H,d ,J2 ,HT) ,  7.60 (1H,d , J2 ,Hs ) ,  7.70 (1H,s,Ht0), 8.50 (1H,s,CHO). 

Found, %: C 57.9; H 4.8 mol. wt. 516. Calculated for C25H2402, %: C 58.1; H 4.7; mol. wt. 516. 

B) The aoetylation of the es te r  X with Ae20 ÷ Py (7 hr at 20 ° C) gave the t r iace ta te  XI descr ibed in the preceding 
exper iment ,  with a yield of 69%. 

C) Aeetylat ion of the es ter  XV under  the conditions of experiment  5B gave the te t raaceta te  XVI with a yield of 
60%: mp 173-173.5 ° C (from ethanol); [~]~ -48.5  ° (c 1; chloroform);  Rf  0.61 [benzene-ace tone  (5 : 1) system] (see 
[3]). 

6. Per ioda te  oxidation of dimethylol ivin (III). A solution of 100 mg of dimethylol ivin (III) in 15 ml of methanol 
was mixed at -15  ° C with 15 ml of a 0.06 M solution of NaIO 4. After 5 min at 0 ° C, the react ion mixture  was diluted 
with water  and extracted with ethyl acetate and the substance extracted was chromatographed in the b e n z e n e - a c e t o n e -  
methanol (15 : 5 : 2) system.  The zone with Rf  0.76-0.85 yielded 10 mg (12%) of dimethylol ivinol ide (XXI) ; m p  169-175 ° 
C (from ethanol); [ ~ ] ~ - 1 4 6  ° (c 0.2; chloroform; Xma x, my: 226, 275, 326, 378 (loge 4 .32,4 .67,3 .37,3 .87) ;  Vma x, 
c m - t :  1570, 1640, 1708, 1793, 3320. Found: tool. wt. 358. Calculated for C18H1807: mol.  wt. 358. 

The zone with Rf  0.64-0.73 yielded 24 mg (25%) of dimethylformylol ivinic  acid (VI)* with mp 186-190 ° C (from 
ethanol); ~ ] ~ - 2 7  ° (e 1; ethanol); Xmax, my:  225, 276, 328, 382 (loge 4 .31,4 .60,3 .63,3 .75) ;  Urea x, e ra- l :  1568, 
1636, 1700, 1730, 3300. 

Found, %: C 59.2; H 5.1; mol.  wt. 404. Calculated for C20H2009, %: C 59.5, H 5.0; tool. wt. 404. 

The zone with Rf  0.50-0.62 yielded 15 mg (17%) of dimethylolivinie acid (IX); mp 178-185 ° C (from ethyl acetate) ; 
[o~]~ +70 ° (e 1; ethanol); kma x, m~: 224, 275, 325, 378 (loge 4.41,4.72,3.76,3.86);  ~max, c m - l :  1573, 1640, 1750, 
3330. 

Found, %: C 60.2; H 5.5; mol.  wt. 376. Calculated for ClsH20Os, %: C 60.6; H 5.4; mol. wt. 376. 

The action of diazomethane on the acid IX gave methyl dimethylol ivinate  (XVII), Rf  0.62 [benzene-ace tone  (5 : 1) 
system].  

The zone with Rf  0.22-0.47 yielded 36 mg (40%) of dimethylol ivinal  (XIX) ; mp 144-147 ° C (from b e n z e n e -  
2o o h f acetone);  l a i d  - 66 (c 0.75; c loro orm);  ~max, my: 226, 274, 330, 374 (loge 4 .34,4 .58,3 .61,3 .73) ;  Vmax, cm- t :  

1567, 1617, 1635, 1687, 3400; 5(CD3)2 SO 2.88-3.10 (3H,m,H 3 + 2H4), 3.50 (3H,s ,a l ip .OMe) ,  3.87 (3H, s , a r .  OMe), 
4.02 (3H, s , a r .  OMe), 4.20 and 4.45 (1H,2d,J  10,Hi,),  4.96 and 5.02 (1H,2d,J  12.5,H2), 5.13 and 5.31 (1H,2s,H3') ,  
6.47 and 6.57 (1H,2d, J 3,H~(5)]), 6.77 and 6.82 (1H,2d,J  3,H[5(v)]), 7.41 (1H,s,Ht0),7.92 (1H,s ,3 ' -OH) ,  10.03(1H, s, 
8-OH). ** 

*When the oxidation of dimethylol ivin was ca r r i ed  out in 10% MeOH, the yield cf the acid VI rose  to 56%. 
**The substance is a mixture  of 3 ' - e p i m e r s ,  in consequence of which some of the protons are  represen ted  in its 

NMR spec t rum by two s ignals  with in tens i t i es  in the rat io 2 : 1. 
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Found: mol .  wt. 358. Calculated for C18H180~: mol.  wt. 358. 

When dimethylol ivinal  was oxidized with periodate under the conditions of Exper iment  3, the main  product was 
dimethylformylol ivinic  acid (VI), together with very  smal l  amounts of the acid IX and the laetone XXI. 

7. Hydrolysis  and ester i f ioat ion of dimethylformylol ivinie  acid (VI). A) The acid VI (150 mg) was hydrolyzed 
under the conditions of Exper iment  4A. This gave 101 mg (71%) of dimethylol ivinic acid (IX), which has been descr ibed 
in Exper iment  6. 

B) at 2;0 ° C, 65 mg of the acid VI was t rea ted  with 1 mole of CH2N2 in e the r - t e t r ahydro fu ran  solution. After 
chromatography in the benzene -ace tone  (5 : 1) sys tem and crys ta l l iza t ion  from ethanol, 22 g (33°/o) of the es ter  XIII with 
mp 159-1622 C descr ibed  in Exper iment  2C, was obtained. 

C O N C L U S I O N S  

The o~,idation of olivin (I) by periodate takes place by three a l te rna t ive  routes ,  two of which include the stage of 
the in termedia te  formation of a cyclic semiace ta l  with the par t ic ipa t ion  of the 2-OH hydroxyl and a 3 ' -CO or 2 ' -CO 
carbonyl  group. As a resu l t  of this ,  the oxidative degradation of the dihydroxyketonic grouping of the side chain to 
form a earboxyl group is accompanied by in t ramoleeu la r  Q - f o r m y l a t i o n  and lactonization,  giving as the main  product 
2-O-formylo l iv in ic  acid (IV), together with olivinie acid (VII), and its laetone (XX). 
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