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AMract-The mcthylation of p-mcthoxyphenacyl ester of gibberellin Al (5) and its isomcric monoacetates (6, 7) 
followed by the removal of p-mcthoxyphenacyl group gives rise to 3.13-O-dimethylgiiberellin A3 (14) and to the 
kmeric O-acetyl-O-methyl-derivatives (15 and 16); the latter afford 3-O-methylgibbercllin A,(17) and 13-G 
methylgibberellin A, (18) upon Zcmpldn deacetylation. The removal of p-methoxyphcnacyl group can be achieved 
either upon photolysis in abs ethanol or with zinc-acetic acid. This protective group survives the conditions of 
Kocnigs-Knorr synthesis as well as oxidation with manganese dioxide. The limitations of this way of protecting tic 
carboxyl group can LX seen on the example of the cnone ester I. 

The protection of carlx3xyl group is of special interest 
for the preparation of physiologically active gibberellin 
analogs. The sensitivity of giiberellins of types ArA7 
and A,-A, both to acid-cafalysed and base-catalysed 
hydrolysis was till recently an obstacle to their recovery 
from the much less active alkyl esters.’ Two procedures 
for a clean regeneration of gibberellins from their esters 
are now known: the cleavage of alkyl esters with lithium 
mercaptides’ and the reduction of phenacyl esters with 
zinc in acetic acid.’ The present communication des- 
cribes yet another way of protecting the carboxyl group 
of gibberellins. It consists in their transformation in 
p-methoxyphenacyl esters from which the modified free 
acids can be recovered either upon photolysis in abs 
ethanol according to Sheehan and Umezawa’ or reduc- 
tively according to reported data3 This protection was 
applied by us to the sInthesis of three O-methyl ethers 
of gibberellin A3 (see’ for preliminary communications). 

Starting from gibberellin’ As (1). its Zmonoacetate (2) 
and lfmonoacetate (3) were obtained (the latter via the 
diacetate 4) as described earlier.‘* The reaction of 1, 2 
and 3 with equimolar amounts of iriethylamine and 
p-methoxyphenacyl bromide in abs DMF at O-5” 
afforded the corresponding p-methoxyphenacyl esters 5, 
6 and 7 in 46%3% yields; this procedure’ gave better 
results than the phenacylation in ethanol.’ Acetylation of 
p-methoxyphenacyl ester of gibberellin A3 (5) according 
to data’ gives the 3-monoacetate (6) in equally good yield 
together with small amount of the diacetyl derivative (8). 

p-Methoxyphenacyl esters 5,6 and 7 were treated with 
excess of methyl iodide and dry silver oxide in polar 
solvents to give the methyl ethers 9, 12 and 13; among 
solvents tried (acetone, DMF, THF) the most convenient 
was abs THF where the methylation proceeded in 
4g-79% yields. Upon methyl&ion of the dihydroxy ester 
5 in addition to the main product 9 a mixture of 
monomethyl ethers 18 and 11 was also obtained: the 
MI-methyl isomer 11, which slightly predominates in 
this mixture, could be isolated by fractional crystal- 
lization. 

The photolysis of p-metboxyphenacyl esters 9,12 and 
13 was carried out in abs ethanol (1% solutions) with 
A * 3W MI to afford 3,13-Odimethylgibberellin A, (14), 
Ulacetyl-13-O-methyl- (15) and 3-O-methyl-IU, 

acetylgibberellin Aa (16) respectively, in 3662% yields. 
Besides these acids and the starting esters (recovery 
from 60 to 30%) the photolysates contained only small 
amounts of more polar products whose structure was not 
investigated. Although a free-radical mechanism had 
been postulated for the photolysis of p-methoxyphenacyl 
esters in ethanol,’ no decarboxylation products derived 
from the fragmentation of radical A could be detected in 
any of photolysis studied. On the other hand, the yield of 
acids 14, 15 and 16 decreases sharply if the solvent 
contains the traces of moisture. Alternatively, these 
acids were obtained in W-70% yields when the esters 9, 
12 and 13 were reduced with zinc powder in glacial acetic 
acid. 

The isomeric acids 15 and 16 in analogy to data= were 
deacetylated with NaOMe in abs methanol and thus gave 
3-O-methylgibberellin A3 (17) and 13-Gmethylgibberellin 
A3 (18) in good yields. The latter was also obtained 
photolytically from the ester 11. AU three O-methylated 
analogs of gibberellin A, were additionally character&d 
by their methyl esters, Ma, 17r and 18a. The mass 
spectra of 17 and 170, in analogy to those of 1 and its 
methyl ester (la) display very intense peaks at m/e 136 
(ion B) while in the mass spectra of 14, Ma, 18 and 18~1 
the analogous peaks (ion C) are shifted to m/e 150; this 
corroborates the origin of ion B as postulated earlier.9 
The methylation of OH groups at C-3 and C-13 is 
accompanied by positive shifts in the molecular rotation 
(about 140” for 3-OH and 60” for KGOH), the additivity 
of which can be seen from the following values of [Ml,: 

1(+2W) -17 (+435”) 

1 1 
18 (+354’) -14 (+494*) - 

The advantage of p-methoxyphenacyl protective group 
is connected with the very miid conditions of its 
photolytical removal. However, two points should be 
noted: (I) Non-aqueous conditions are required for the 
photolysis to give satisfactory yields; (2) p-Methoxy- 
phenacyl esters are sensitive to bases. Thus, when 
dihydroxy ester 5 was methylated in DMF containing 
traces of dimethylamine or when silver oxide was not 
sticiently dry the alkaline splitting of the phenacyl 
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group took place and the methylation product (9) was 
contaminated by the methyl ester Ma; besides, small 
~0~~~ of yellow tars were also formed. 

Dihydroxy ester S reacts with a-acetobromoghrcose 
and silver oxide in abs DIW to give a mixture of 3-G 
and 13~tetraacetyl ghtcosidcs (Pa and Nb, respex- 
tively, the glycoside linkage is assumed to be @) in about 
9% yield, i.e. the Koenig+Knon synthesis proceeds 
analogously with the previously described2 glycosylation 
of ~b~re~~in As methyl ester la. The protective group 
proved to be stable upon the oxidation of the ester 5 with 
neutral manganes dioxide in dry acetone; the yield of 
3dehydrogibbercllin A3 ~-rne~~~~~yl ester 24 
amounted to 40% and the recovery of the starting ester 5 
was 55%. The same ester 24 was obtained in 3&% yield 
when ~ehy~o~~~~~ A:, (21) was treated with 
p-methoxypbenacyl bromide and triethylamine in abs 

DMF. When the enone ester 29 is photolysed in abs 
ethanol the removal of the protective group is accom- 
panied by the p~v~~ly observed deIac~~on~ 
aromatizatjon;‘* a mixture of two phenolic acids is 
formed, 22 and 23, in which the te~y~~~ eorn~u~ 
predominates. The reductive ckavage of 20 with zinc 
dust in acetic acid is again accompanied by reductive 
defac~~~n which now gives the acid 24. The 
structures of acids 22, 23 and 24 were proved by their 
~~fo~a~n in the corresponding methyl esters which 
had been descriw earlie$‘*‘” moreover, the acid 22 
was directiy identihed with tbe previously obtained 
specimen.‘2 Thus, the clean removal of the p-methoxy- 
phenacyl group is not possible when a system similar to 
that of 3dehydrogibbereUin A3 is present in the mole- 
CUkL 

The spectral data of serial compounds obtained in this 
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work are presented in Tables 1-3. The data concerning and m.p. 2&218” (from AcOEt-kxane). All m.p. are corrected. 

the physiological activity of acids 14, 17 and 18 will be All specific rotations-in abs EtOH at c = 0.1 M. IR spectra: in 

published elsewhere (see6 for preliminary). KBr-pcllcts, with Karl Zeiss UR-10 instrument. NMR spectra: 
Varian DA-IL instnrmcnt. Mass spectra (7OcV): Varian MAT 

mAI4 
CH4 instrument with all-glass inlet system. Silica-gel L (Cbe- 
mapol) was used for both coiumn and TLC chromatography. 

The starting acids 1,2,3 and 21 were obtained according to the 
known procedure~‘**‘~ 

pMefhoxypheuacy1 es&m (geneti pnz&n). To a I0% sdn 
and their constants coincided with tbosc of 1 or its derivatives 2, 3 and 21 in abs DMF a precisely 

given in the literature, although 13-monoacetate 3 was obtained cquimolor amount of ah trietbylamine was added foliowed by 
in two crystalline modifications: m.p. M-142” (from MeOH aq) cquimolar amount of p-mctboxypbenacylbromidc (prepared 

Table l(a). PMRdata (8 in ppm) for O-methyl analogs of gibberellin A,. solvent-CIX& 
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3900, 1770, 1742, 1695, 16Q0, 7515, 1165, 1’1% 895. 
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Table 3. Mass spectrometry data for methyl (a) and p-rnetboxypbcnacyl esters (b) 

374(0.27) 
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55(X0.16) 
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343(0.05), 342tO.14). 315(0.17), 301 (O.oS), 

253(0&X), 239 (0.06). 1500L36). 31 (1.00). 
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238(0.12), 237tO.27). 136~0.11), 135 (l.UJ>. 

135 i1.00) 

135 (1.00) 
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490(0.05), Wt5(0.12), 374 @MO), 298 (O-11). 

297 (0.16), 253 (0.09), 150 (0.38), 135 (1.00) 

490(0.06), 445(0.17), 374oL2a, 359 CO.%), 

297 (0.28). 253 (0.13), VO(O.50). 135 (1.00). 

49I(0.14), 476CO.261, 304 (O&8), 324 (OX@), 

297 (0.73), 253 (0.27), 150 <CM@, 135 (1.00). 

49I(O.O9), 362(0.13), 299 (0.07), 239 (Om41), 

149 (0.29). 135 (1.00). 

W(O.02). 326 (OS%), 299(0.30), 254 (0.24) 

253 (0.181, 239(0.05), 149(0.38), 135 (l-00). 

MAT cH-6 l.mtrumnt with all-glase fnlet nyntsr, heat- 

70_eo”c for raIDthy eatore and 150_210° for p-st4thoxJphenac~l 

eetere (at 70 0V). 

accordiw to") in minimal amount of abs DMF. The mixture was 
stored for 5 days at &5’. The ppt of trietltylammonium bromide 
was separated ad the soln concentrated in vacuum to about one 
half and then poured onto 1tXWNlg of crttsbed ice. Tbc 
crystalline ppt was filtered off, dried in dessicator, washed with 
smaIi amounts of benzene and recrystallizd. The following 
p-mcthoxypbenacyl esters were thus obtain& 

3,13-Dihy&oxy ester (5). t&H&, m.p. 2UG210” (from 
AcOEt) or 232-2370 (from acetone): UV spectrum (in EtOH): A, 
226 (c 9500) and A_ 280 run (6 123W). (Found: C, 68.26: H, 6.25. 
&HMO, requires: C, 68.00; H. 6.12%) yield 83%. 

fAcctoxy_Shydroxy ester (6). &,,HnOp, m-p. 103-l lo” (from 
&OH). (Found: C, 67.51; H, 6.09. C,&,o, requires: C, 67.15; 
H, 6.01%). yield 46%. This compound was also obtai& in 76% 
yield when ester 5 was acetylated with AGO and pyridine? in 
addition, 3,lMiacetoxy ester (8). CnHWOlo wan isolated in 15% 
yield as white solid foam, m.p. 85-9f. (Found: C, 66.89; 
H, 6.17. CnH,,Olo requires: C, 66.42; H, 5.92%). Upon column 
chromatography 8 wax chtted with benzene-AcOEt 8 :2 and 6, 
was cluted with benzene-AcOEt 7:3. 

3-bydroxy-Wtcetoxy ester (7). C&.& rn.p. 142~144’ (from 
AcOEt-btxane). (Found: C, 66.94; H, 6.07. C&& requires: C, 
67.15; H, 6.01%) yield 69%. 

3+x0-Wtydroxy ester (a), t&H&,, m.p. 179-1810 (from 
AcOEt-bcxane); UV spectrum (in EtOH): A, 225 (c 14.84X)) and 

280nm (e 14.100). (Found: 68.69; H, 5.86. CzlH& 
f&s: C, 68.B: H, 5.73%) yield M9b. 

Methylation of p-methoxyphcnacyl esters 
Silver oxide was carefully wasbed with water (by manifold 

dccantation) to remove the traces of alkali and then with MeOH. 
e&r aad benzene; it was axeotropically dried in vacuum at 
60-6s”. Abs acetone, abs DMF abs THF were used as solvents 
with nearly equal success: bowever, in the latter solvent tbc 
yields of the mtthylath products were more stabk. 

3,134Xmethoxg ester (9) ad 3-hydroxy-1Emetho ester (11) 

A mixture of 5 (2452 g, 5 mmok), AgzO (15 0) and Me1 (40 g) in 
5Oml THF was refluxcd for 2br, fIltered from the ppt and 
evaporated. The residue (2.60) was column chromatograpbed on 
130 g sitiil. Elution with benzene-AcOEt 8:2 gave 9, 
C~&, m.p. 1561580 (from etber*xanc with a few drops of 
A&Et); UV spectrum (in EtOH): A,, 225 (c 9.W) and A, 
2Xtnm (I 12.ooO). Found: C, 69.29; H, 6.70. C&,0, requires: 
C, 68.95; H, 456%), yield 1.27Og (4896). Elution with benxen+ 
AcOEt 7:3 gave 77Omg of crystals witb m.p. W-154’. which 
represented a mixture of isomeric 10 and 11 in a ratin -4:6 (from 
the ratio of Me singkts at 8 337 pnd 3.20 in the NMR spectrum). 
FJractklml crystlnirattrn of this mixture afforded pure 11, 
C&&, m.p. l72-17C (from ether with small amount of 
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AcOEt). Further elution of the column with berucnc-AcOEt 5:5 and 23a; tbc ratio of pcalcs giving ions M’ 314 and M+ 316 (i.e. 
gave 240 mg of the starting ester 5. 221 and 23a) was close to 7:3. 

3-~cf~oxy-l3-oc~uxy rster 13. A mixture of 7 (1.072 g, 
2 mmok). Ag,O (7.2 g) and Mel (14 g) in 2S ml THF was rcfluxcd 
for 2.5 hr and then worked up as above. Column chromatography 
on 60 g silica gel upon clution with hzerwAcOEt 8: 2 afforded 
13, C3,HM09, m.p. 57-59” (pptd from bcnzenc-hexane). (Found: 
C, 67.41: H, 6.39. C,,H& requires: C, 67.62; H, 6.22%), yield 
630 mg (6096). 

3-Acetoxy-13-merhoxy ufer 12. A mixture of 6 (l.O72g, 
2 mmolc), Ag,O (7.3 g) and Me1 (I4 g) in 30 ml THF was rcfluxcd 
for 2.5 hr and worked up as above. Column chromatography on 
60 g silicagel upon cluth with benzene-AcOEt 8 : 2 afforded 12, 
CllHwOo. m.p. 191-194’ (from AcOEt-hexane). (Found: C, 
67.21; H. 6.14. C,,H,& requires: C, 67.62, H, 6.22%), ykld 
810 mg (79%). 

Photolyticol rrmotd of the protectiue gronp 

Reductive remowl of the prutectivc group 
All reactions were carried out at 2&23@ in 3-necked flasks with 

a strong mechanical stirrer. Zn dust was activated with 0.5% 
HNOl and then washed with water and A&H. To a suspension 
of 0.5-2.0 g of Zn dust in glacial AcOH a soln of 0.5-2.0 mmok 
of a p-methoxyphcaacyl ester in a minimal amount of glacial 
AcOH was added and tbc mixtutz was v~usly stirred for 
4-6hr. Tbc solid cake was thoroughly washed with AcOEt, the 
combined organic soln evaporated in vacuum and the gummy 
residue redissolved in 4&15Oml of AcOEt. This soln was 
washed several times witb water and then extracted 5 times with 
sat. NaHCQ aq. Bicarbonate layer was acidified to pH 2 ~IXI 
thoroughly extracted with AcOEt, the extract waabed witb 
NaCl&ine, dried over MgSO, and evaporated. The rccrystal- 
lization of the residue afforded the following acids: 

AU photolysis were carried out at 15-18” under slow stream of 
dry argon in the flat-bottomed Pyrex vessels provided with a 
barboter, a rcflux with CaCl,tubc and a water-jacket. Two 
medium-pressure PRK-2M lamps (375 W each) arranged botizon- 
tally in a half-cylindrical nfkctor were used as light source, the 
distance to the vessels bottom being kept at 25 cm. Abs EtOH 
distilled over Mg shavings just before pbotolysis was used as 
sotvent. 

14, m.p. 181-184°, yield 70% from 9: 
15, m.p. 169-172”. yield 64% from 12; 
16, m.p. 17&181°, ykld 50% from 13. 

3.13-GLSncrhy~gibbmlrtr Aa (24). A sob of 9 (I.044 g, 
2mmolc) in IOOml EtOH was irradiited for 24 hr and then 
evaporated. The residue was dissolved in 50 ml AcOEt and the 
soln was extracted with 5% Na&O, (4x 30 ml). The aqueous 
layer was acidified to pH 2, extracted with AcOEt (4X 40 ml), 
the extract was washed with NaCl-brinc, dried over MgSO, and 
evaporated to give a residue (aaOmg) which was column 
chromatographcd on 35g of silica gel. Elation witb benzene- 
AcOEt 7:3 and 6:4 afforded 14, C2,HX06, m.p. 181-184’ (from 
tther-bcxane with a few drops of AcOEt), [u]on+ 132.0”; mass 
spectrum: M+ 374 (1.00). m/r I50 (0.64). (Found: C. 67.14; H, 
7.06. C,,H,O, requires: C. 67.36; H. 7.0046). yield 435 mg (58%). 
Treatment with diazomethanc gave IC, t&H)O,, m.p. 143-145” 
(from ether-hcxane). (Found: C, 67.89; H, 7.36. C22H21O6 
requires: C, 68.02; H, 7.27%). From the neutral fraction of tbe 
photolysate 415 mg of the starting 9 were regenerated (39% 
recovery). 

3-Merhoxy-Sucetoxy acid (16). A soln of 13 (510 mg, 
I mmok) in 60 ml EtOH was irradiated for 24 hr, worked up as 
above and the acidic fraction was chromatograpbcd on 200 
silicagel. Elution with benzene-AcOEt 6:4 afforded 16, 
C22H&,, m.p. 177-181’ (from cther-hcxanc-A&Et); mass 
spectrum: M* 402, yield 225 mg (62%). The recovery of the 
starting 13 from the neutral fraction was 30%. 

19.20 - Bisnor - 13 - hydruxy - 3 - 0x0 - ent - gibberclldicn - 
l(lO),l6 - oic - 7 acid (24). To a suspension of Zn dust (0.2g) in 
IOml of AcOH, 28 (Somg, -0.1, mmok) was added and the 
mixture was stirred for 5 hr. The mixture was worked up as 
above to give a gum (19mg) which after preparative TLC on 
silica@ afforded 24, C,,H,O, (yield 8 mg), as a solid foam witb 
m.p. lO7-IIP; IR spectrum: 343&3280,3(KO, 1720 (broad), 1660, 
1095 cm-‘; mass spectrum: M+ 302 (0.11). The corresponding 
methyl ester (24a). obtained by diazomcthanc treatment, was 
identical with the specimen described earlier” by its R, value 
and IR and mass spectra. 

UrMethylgibbed~ A, (17). To a chilled soln of 16 (105 mg, 
0.25 mmok) in abs MeOH (10 ml) a 0.02 N soln of MeONa in abs 
McOH (IO0 mt) was added ami the mixture was stirred for 15 min 
at t&2”. Thereupon a few drops of AcOH were added, the solvent 
was evaporated in vacuum and the residue suspended in 2Oml 
water. The suspension was acid&d to pH 2 and extracted with 
AcOEt (5 x 2Oml), the extract washed with water, dried over 
MgSO, and evaporated to dryness. Recrystallization from 
AcOEtAexane afforded pure 17, t&H&~, m.p. 22%23Y, 
[algmt 121.e; mass spectrum: M’360 (0.39). m/e 136. (Found: 
C, 66.49; H, 6.82. C&,0, rquircs: C, 66.65; H, 6.71961, yield 
54mg (57%). Tbc corresponding methyl ester (Ita), C,,H~O,, 
obtained with diazomethanc, had m.p. 2OS#nD (from ether- 
AcOEt). (Found: C, 67.46; H, 7.08. C,,H,O, rquircs: C. 67.36, 
H; 7.096). 

1Acetoxy-llmefhoxy acid (15). A soln of 12 (8OOmg) in a 
mixture of EtOH (80 ml) and abs THF (20 ml), which was added 
to increase the solubility of 12, after 24hr irradiation was 
evaporated and worked up as above. The acidic fraction was 
chromatograpbcd on Mg silicagel to give 15 (&ion with 
benzene-AcOEt 7:3), C,H&, m.p. K&173“ (from ethcr- 
hexanc_AcOEt); mass spectrum: M’402 (O.n), de I50 (LOO), 
yield 204 mg (36%). The recovery of tbe starting 12 from the neutral 
fraction was 60%. 

Phut&zgment&iun o/ the ester 20. A solo of the enone 20 
(250 mg. -0.5 mmok) in 30 ml EtOH was irradiated for 24 hr and 
worked up as above. TIC acidic products were column chromo- 
tographed on 12g silicagel. Elution with chloroform-AcOEt 7:3 
and 6 :4 gave 48 mg (about 30% yield) of a chromatographically 
inseparable mixture of tbc phenolic acids 22 and 23 in the form 
of a solid foam with m.p. 135-l@. Fractional crystailization 
from AcOEt alforded 6 mg of pure 22, q.p. 242-246’. which was 
identical with the previously obtained specimen” by its R, and 
IR, UV and mass spectra. The rest was treated with etheral 
diazomcthanc (for 2-3 min), the soln was quickly evaporated and 
tbc residue was analysed by combined GLC-MS (LKB instru- 
ment with 1% QF-1 on Chromosorb W at 19(rzlO”). Two main 
components of tbc mixture displayed fragmentation patterns 
identical with those observed earlier” for the phenolic esters 22a 

13GMdhyfgibbe~in A, (II). To a chilled so111 of 15 (105 mg, 
0.25 mmolc) in IS ml of abs McOH a 0.02 N soln of MeONa in 
absMeOH(25ml)wasaddtdandthemixturewasstirml~t~ 
for IO min. Thereupon the working up was carried out as above 
to give pure 18. C&,0,, m.p. l&171* (from AcOEtaexane), 
[aba+98.3”; mass spcctnun: M’ 360 (LOO), m/e I50 (0.80). 
(Found: C. 67.01; H, 6.73. CXIH& rtquim: C, 66.65; H, 
6.71%). yield 51 m.g (54%). The correspoadisg methyl ester (lb), 
CI,HSOh, obtained with diimethane, had m.p. 15Sl55’ (from 
ether-AcOEt). (Found: C, 67.56; H, 7.21. C,,H,O, rquires: C, 
67.36; H, 7.0096). 

The same acid 18 was obtaiwd in 37% yield upon photolysis of 
11 in abs EtOH according to the procedure described ahwe. 

Acety&coqrtdm of the ester 5. A mixture of 5 (81OmgL 
freshly prepared tetraacetyl-o-bromo+glucose (920mgI and 
&O (Log) in ISml abs DMF (molar ratio 1:136:53) was 
shaken in a dark-g&s jar at 20-Z for 72hr. ‘f&en 6tHImg of 
acetobromoglucosc and l.Og Ag20 were added and the slraldnp 
was coatinued for further Mhr. Thereupon tht soln was 
evaporated (45-5(p/3mm), tbc residue extracted with acetone 
(3% Wml) and the extract filtered from tbc dark ppt and 
evaporated. The gum thus obtained (23g) was cohunn C~IKMIU- 

tograpbul on 1oOg silicagel. Elution with benzene-AcOEt 7: 3 
aflorded a mixture of 19r and 1% ao a colourkss solid foam with 
m.p. M-1047 mass spectrum: m/e 331 (the splitting of the 
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clucosyl fragment); IR spectrum: 348B, u)80, 177O(sh), 1750, 
173S(sb), 1690,1tXKl, 1515,124M238,1175,1045,900cm-‘. PMR 
spectrum (6 in CDcl3: 1.17 (3H, s), 1.87-1.94 (12H, three peaks), 
2.88 and 3.23 (W, AB-system, JAB 1O.S c/s). 3.88 (3H, s), 4.07 
(IH, d), 4.70 (2H). 4.86-4.93 (ZH), 5.2S (5H), 5.76 and 6.30 (2H, 
AB-system, JM 9 c/s), 6.86 and 7.70 (2H + W, J,, 8 c/s), yield 
119mg (8.896). The recovery of the starting 5, elutcd with 
benzene-AcOEt S:5, was 68%. 

The pilot-scale photolysis of the lk+ 19h mixture (IO mg) in 
ahs EtOH for 24hr followed by the working up the photolysate 
as described above afIorded an acidic substance with chromato- 
graphic and mass spcctromctric (m/e 331) properties compatible 
with those of gibber&n A, tetraacctyl glucosides. 

AUylic oxidation of the ester 5. To a soln of 5 (495 mg, 
1 mmole) in 2tXl ml of freshly distilled acetone neutral MnOz 
(10 mg) was acklcd ad tbc suspension was shaken for 140 hr at 
20-23 in a dark-glass jar. After 6hration the ppt was t.hnroughly 
washed with acetone and t& combined acetone soln was passed 
through a small column of silicagel (-log) and evaporated. The 
colouricss residue (0.47 g) was column chromatographod on 25 g 
of silicagel. Elution with benzene-AcOEt 7:3 and 6:4 afforded 
pure 1, m.p. 178-18Y, identical with the sample. described 
above, yield 1% mg (4096). Fwthcr clution with bcnxcntiAcOEt 
5 : 5 atforded 270 mg of the starting material. 

Ac~wladgunents-We are deeply indebted to Dr. B. V. 
Rosynov for mass spcctrometric determinations and to Miss N. 
S. Vorontzova for the recording of NMR spectra 

‘N. Ya. Grigori’eva, Uspdhi Khim. 13.2044 (1966). 
%. Schneider, Tctahuimn Lcttm 4053 (1972); *G. Schneider, 
G. Scmbdncr and K. Schreiber. 2. Chum. 14,474 (1974). 

kJ. H. Bateson and 8. E. Cross, TetmMron f.etters 1783 
(1973): bJ. H. Bateson and B. 8. Cross, 1. C/rem. Sot. Perkin 
Trans. I, 2409 (1974). 

‘J. C. Sheehan and K. Umctawa. 1. Otg. Chem. 38,3771 (1973). 
‘E. P. Serebryakov and V. F. Kuchtrov. Izocst. AM Noti 
SSSR, Ser. Khim. 2872 (1974). 

6V. N. Agnistikova. N. S. Kobrina. V. F, Kucherov and E. P. 
Screbryakov, BMremistty and Char&y of Plunt Growth 
Regulators (Edited by K. Schrcibcr, H. R. SchOtte and G. 
Scmbdner) pp. 6>77. Hallc. GDR (1974). 

‘B. E. Cross, l Chem. tic. 3022 (l%O). 
‘C. !Schneider, G. Scmbdner. I. Focke and K. Schrcibcr, 
P~yt&e.m. I@, 3009 (19771). 

43. S. Wulfson, V. I. Zaretskii, I. B. Papemaja, E. P. 
Serebryakov and V. F. Kucherov, TetmMron L.etters 4#)9 
(l%S). 

‘or A. Gurvicb, N. S. Kobrina, E. P. Sertbryakov and V. F. 
Kucirerov. Tctrvlhdron 27.5901 (1971). 

“I. A. Gurvich. N. S. Kobrina and V. F. Kuchcrov, Zzoest. AM. 
Noti SSSR, Ser. Khim. 2626 (1968). 

“B. Voigt and G. Adam, TctrrrLcdrron titers 4601 (1971). 
13N S. Kobrina, E. P. Serebryakov, V. F. Kuchcrov, G. Adam 

ar;d B. Voigt, T&&&n 29.34425 (1973). 
“K. Kindler and L. Blaas, Ber. Drsch. Chim. Ces 77/79, 585 

(1M). 


