
~/~jw&mi.r~, VoL 26, No. 4, pp. 1131-1138, 1987. 003 I -9422/87 53.00 + 0.00 
Printed in Gmat Britain. 6 1987 Pergamon Journals Ltd. 

t/Q-ESTERS OF DEPSIDONES WITH A LACTOLE RING* 

SIEGFRIED HUNECK and RAFFAELE TABACCHI 

Institute of Plant Biochemistry of the Academy of Scienas of the G.D.R., GDR-4010 Halle/Saale, Weinberg, German Democratic 
Republic; Institute of Chemistry, University of Neuchatcl, Avenue de Bellevaux 51, CH-2000 Neuchatel, Switzerland 

(Receiwd 5 Jwe 1986) 

Key Word Index+-Esters; depsidones; I’-O-methylstictic acid; Il’-O<thylstictic acid; 8’,9’di_Octhylsalazinic acid. 

Abstract-The reaction of stictic, norstictic and salazinic acids with methanol, ethanol and tert-butanol has been 
investigated. 8’-O-Methylstictic acid is identical with methylstictic acid from Lobmia oregana. Ingolfdottir’s vesuvianic 
acid from Stereocaulon wsuuianum and Handong’s cetrariastrumin from Cerrariastrum nepalensis have been shown to 
be 8’-Oethylstictic acid and 8’,9’di-Oethylsalazinic acid, respectively, by reaction of stictic and salazinic acids with 
ethanol. 

INTRODUCTION 

In continuation of our work on the chemistry of lichen 
substances, we have investigated the reaction of methanol, 
ethanol and tert-butanol with stictic, norstictic and sala- 
zinic acids, depsidones with a lactole ring in the A-part of 
the molecule. The lactole structure is tautomeric with the 
o-aldehyde carboxylic acid structure and hence two esters 
are possible: the @ester and the normal ester, as dem- 
onstrated for the first time by Wegscheider [l, 23 who 
showed that opianic acid (2,3dimethoxy+formyl- 
benzoic acid) gave on heating with methanol the ti- 
ester (A) in the absence of mineral acids and the normal 
ester (B) in the presence of mineral acids. 

RESULTS AND DISCUSSION 

Stictic acid (1) gave on boiling with methanol a mixture 
from which it was Possible to isolate 8’-0-methylstictic 
acid (2) identical (mp. UV, ‘HNMR, MS) with meth- 
ylstictic acid [3] (Table 1). Authentic methylstictic acid 
isolated from Lobaria oregana (Tuck.) Miill. Arg. and an 
acetone extract of a sample of this lichen kindly provided 

l Part 145 in the series ‘Lichen Substances”. For part 144 see 
Huneck, S: et al. (1986) Phytochemistry 25, 453. 

to us by Dr. J.A.Elix (from the herbarium of 
Prof. U. Sankawa, Tokyo) gave on TLC one spot of the 
same R, value as 2. 

Fractional crystallization of the reaction products of 1 
and methanol gave a compound with the ‘H NMR 
properties expected for the 9dimethylacetal of stictic acid 
(3): 62.20 (s, 3H, 9‘-Me), 2.50 (s, 3H. &Me), 3.17, 3.46 [2 
x s, 2 x 3H, 9-CH(Oh&)z], 3.92.(s, 3H, 4-OMe), 5.98 [s, 
lH, 9-CXi(OMe),], 6.65 (d, J = 8 Hz, lH, 8’-H), 7.00 (s, 
lH;S-H), 8.25 (d, J = 8 Hz, lH, 8’-OH), 10.47 (s, lH, 2’- 
OH) (see Table 2). 

On treatment of 2 with acetic anhydridelpyridine 2’-O- 
aatyl-8’-O-methylstictic acid (4) was formed while reac- 
tion of 3 with acetic anhydride/sulphuric acid gave a 
compound identical with 9,9,2’,8’-telra-O-acetylstictic 
acid (5). Methylation of stictic acid with methyl iodide and 

Tabk 1. Comparison of the physical and spectroscopic data of methyl&tic acid from 
methyl&tic acid 

B 

Lobario oregano with those of 8’-0- 

Methylstick acid of 
Shitnada et al. [3] 

MP 250-251” (dec.) 
UV (&) 238 (4.62), 312 (3.77) (in EtOH) 
‘H NMR (DMSO-&) 2.22 (s, 3H), 2.48 (s, 3H), 3.44 (s. 3H) 

3.91 (s, 3H). 6.44 (s, lH), 7.08 (s, 1H) 
10.3 (s, IH), 10.39 (s. 1H) (100 MHz) 

MS, m/t 400,368,340, 193, 191 

8’-0-Methylstictk acid 

24&249” 
218 (4.83), rh 260 (4.30), sh 310 (3.90) (in MeOH) 
2.21 (s. 3H), 2.49 (s, 3H), 3.46 (s, 3H), 
3.92 (s. 3Hb 6.46 (s, 1HA 7.08 (3, IH), 
10.40 (s, 1H) (200 MHz) 
400,368,355.340,32S. 312,297,285,270,259.193,191, 164, 
148 
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Table 2. ‘H NMR data of compounds l-11.13, lC30.32 sod norsthic acid pentaacxtate 

Compound 
No. MHZ Solvent 

1 60 
2 200 

3 200 DMSO-d, 

4 MO 

5 200 

6 200 

7 200 

8 100 

9 200 

10 200 

11 200 

13 200 

15 60 
16 200 

17 200 

18 200 

19 200 

20 200 

21 200 

22 100 

DMSO-& 
DMSO-d, + DzO + D,SO, 

CDCI, 

CDCI, 

CDCI, 

CDCIS 

DMSOd(, 

CDCI, 

CDCI, 

CDCI, 

CDCI, 

DMSO-d6 
DMSO-d6 

CDCI, 

tBcmical shifts and coupling constants 

2.20 (s, 3H, ~-MC). 2.50 (s, 3H, ~-MC), 3.91 (s, 3H, 4-OMe), 6.62 (s, lH, 8’-H), 7.07 (s, IH, 5-H), 10.39 (s, lH, 9-H) 
2.21 (s, 3H, Y-Me), 2.49 (s. 3H, &Me), 3.46 (s, 3H, 8’-OMe), 3.92 (s. 3H, 4-OMe), 6.46 (s, IH, 8’-H), 7.08 (s, lH, 5-H), 10.40 (s, 
1 H. 9-H) 

2.20 (s, 3H, 9’-Me), 2.50 (s, 3H, 8-Me), 3.17, 3.46 [2 x s, 2 x 3H, 9CH (O&)J, 3.92 (s, 3H, 4-OMe), 5.98 [s, 1H. 9- 
C_H(OMe),], 6.65 (d, J = 8 HZ lH, 8’-H), 7.00 (s, lH, 5-H), 8.25 (d, I - 8 HZ, IH, 8’-OH), 10.47 (s, lH, 2’-OH) 
2.29 (s, 3H, 9’-Me), 243 (s, 3H, 2’-OAc), 2.57 (s, 3H, 8-Me), 3.68 (s, 3H, 8’-OMe), 3.99 (s, 3H, 60Me), 6.32 (s, lH, 8’-H), 6.78 (s, 
IH, 5-H), IO.50 (s, lH, 9-H) 
2.@2.18,2.20 (3 x s, 3 x 3H, 3 x -OAc), 2.30 (s, 3H, 9’-Me), 2.44 (s, 3H, -OAc), 2.52 (s, 3H, 8-Me), 3.93 (s, 3H, 4-OMe), 6.73 
(s. lH, 5-H), 7.89 (s. 1H. 8’-H), 8.05 (s, lH, 9-H) 
2.26 (s, 3H, 9’-Me), 2.51 (s, 3H, &Me), 3.48 (s, 3H, 8’-OMe), 3.93.3.94 (2 x s, 2 x 3H, 2 x -OMe), 6.52 (s, IH, 8’-H), 7.14 (s, lH, 
5-H), 10.42 (s, lH, 9-H) 
2.33 (s, 3H, 9’-Me), 2.58 (s. 3H, 8-Me), 3.99 (s, 3H, 4-OMe), 4.07 (s, 3H. 2’-OMc), 6.64 (s, lH, 8’-H), 6.77 (s, lH, 5-H), 10.51 (s, 

v, 
s 

I H, 9-H) 
1.35 (t, J = 7 HZ, 3H, -CHr& ), 2.40 (s, 3H, 9’-Me), 2.70 (s, 3H, ~-MC), 3.96 (m, 2H, -C&Me), 4.16 (s, 3H, 4-OMe), 6.70 (s, 
IH. 8,-H). 7.24 (s, lH, 5-H), 10.24 [s (br), lH, OH], 10.60 (s, lH, 9-H) 
1.25 (t, J = 7 HZ, 3H, -CH,-& ), 2.28 (s, 3H, 9’-Me), 2.43 (s, 3H, 2’-OAc), 2.57 (s, 3H, 8-Me), 3.93 (nt, 2H, Cl&Me), 3.99 (s, 
3H, 4-OMe), 6.41 (s, IH, 8’-H), 6.78 (s, lH, 5-H), 10.53 (s, lH, 9-H) 
1.28 (1. J = 7 HZ., 3H, -CH,-hk), 2.12,2.13 (2 x s, 2 x 3H, 2 x -AC), 2.27 (s, 3H, 9’-Me), 2.43 (s, 3H, -OAc), 2.53 (s, 3H, 8- 
Me). 3.88 (m, 2H, -Cl&-Me), 3.95 (s, 3H, 4-OMe), 6.74 (s, lH, 8’-H), 6.78 (s, lH, 5-H), 8.14 (s, lH, 9-H) 
1.26 (1. J = 7 HZ, 3H, -CH,-& ), 2.33 (s, 3H, 9’-Me), 2.57 (s, 3H, 8-Me), 3.95 (m, 2H, CkIz-Me), 3.98 (s, 3H, 4-OMeA 4.05 (s, 
3H, 2’-OMe), 6.37 (s, lH, 8’-H), 6.75 (s, IH, 5-H), 10.55 (s, IH, 9-H) 
2.29 (s, 3H,9’-Me), 2.50(s.3H,&Me), 3.14 (s, 3H,8’-OMe), 3.86(s, 3H,-4-OMe), 5.72 (s, lH.8’HA6.66 (s, lH,5-HA6.94 (dd, 
IH. 4”-H), 7.03, 7.30 (2 x d, 2 x ZH, 2”-, 3”-, 5”-, 6”-H), 7.24 (s, lH, 9-H) 
2.20 (s, 3H, Y-Me), 2.45 (s, 3H, 8-Me), 6.83 (s, lH, 8’-H), 6.88 (s, lH, 5-H), 10.48 (s, lH, 9-H) 
2.21 (s, 3H, 9’-Me), 2.45 (s, 3H, 8-Me), 3.35 (s, -OH), 3.42 (s, 3H. 8’-OMe), 6.72 (s, lH, 8,-H), 6.88 (s, 1 H, 5-H), 10.42 (s, lH, 9- 
H), Il.99 (s, I H, -OH) 
2.31 (s. 3H, 9’-Me), 2.39 (s, 3H, 4-OAc), 2.44 (s, 3H, 2’-OAc), 2.57 (s, 3H, 8-Me), 3.54 (s, 3H, 8’-OMe), 6.33 (s, lH, 8’-H), 6.96 (s, 

lH, 5-H), 10.47 (s, lH, 9-H) 
2.09.2.12 (2 x s, 2 x 3H, 2 x -AC), 2.28 (s, 3H, 9’-Me), 2.36,2.43 (2 x s, 2 x 3H, 2 x -OAc), 2.53 (s, 3H, 8-Me), 3.57 (s, 3H, 8’- 
OMe), 6.73 (s, lH, 8’-H), 6.95 (s, IH, 5-H), 8.1 I (s, lH, 9-H) 
2.22.2.35 (2 x S, 2 x 3H, 2 x -Me), 3.16 (s, 3H, 7-OMe), 3.47 (s, 3H, 8’-OMe), 5.23 (s, 1 H, 8’-H), 6.75 (s, IH, 5-H), 10.21 (s, lH, 
9-H), 11.95 (s, IH, -OH) 

2.13 (s,3H,-OAc), 2.33 (s, 3H,9’-Me),2.35,2.40(2 x s,2 x 3H.2 x -OAc), 2.42 (s, 3H,8-Me), 3.19 (s, 3H, 8’-OMe), 3.44(s, 3H, 
7-OMe), 5.50 (s, lH, 8’-H), 6.90 (s, lH, 5-H), 10.20 (s, lH, 9-H) 
2.26 (s. 3H, 9’-Me), 2.36 (s, 3H, 8’-Me), 2.54 (s, 3H, 8-Me), 3.77,3.82,3.87,3.92 (4 x s, 4 x 3H, 4 x -0MeA4.89 (s, lH, 8’-OH), 
6.65 (s, IH. 5-H), 10.33 (s, lH, 9-H) 
1.31 (t. ./ = 7 HG 3H, -CH&k), 2.44 (s, 3H, 9’-Me), 2.68 (s, 3H, 8-Me), 3.90 (m, 2H, C_HrMe), 6.98 (s, lH, 8’-H), 7.05 (s, 
lH, 5-H), 10.62 (s, IH, 9-H) 

P 
el 

CDCIJ 

CDCI, 

CDCI, 

CDCI, 

DMSO& 
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silver oxide in acetone yielded ~,~~i-O-methylstictic acid 
(6) in agreement with the work of Curd and Robertson 
[4]. Methylation of norstictic acid with dimethyl sulphate 
and potassium carbonate in dimethylform~ide gave 2’- 
0-methylstictic acid (7). 

Acetylation of the 8’-OH group, as shown in the case of 
pentaacetylnorstictic acid, shifted the signal of the 8’- 
proton in the NMR spectrum to 7.85 ppm (Table 2). The 
*H NMR spectrum of 4 does not show a signal in this 
region, which proved that methylation had occurred at the 
8’-OH group. 

Heating stictic acid with ethanol gave I’Gethylstictic 
acid (8) which was acetylated by acetic anhydride/pyridine 
to 2’-O-acetyl-8’-0-ethylstictic acid (9) and by acetic 
anhydride/sulphuric acid to 9,9,2’-tri-O-acetyl-8’-O- 

*Letter from Dr. J. A. Elix to S.H. 1985. 

ethylstictic acid (10). Methylation of 8 with dimethyl 
sulphate/potassium carbonate in dimethylformamide 
gave 2’-0-methyl-8’-0-ethylstictic acid (1 I). 

Recently Ingoifsdottir et al. [S] reported the isolation 
of the new depsidone vesuvianic acid from Stereocaulon 
vesuvianum Pers. var. pulvinatum (Schaer.) Duncane and 
S. alpinum Laur. and put forward the structure 12 for this 
lichen substance. Comparison of the physical and spect- 
roscopic data (Table 3) of 8 and 12 revealed the co- 
identity of these compounds; hence the structure of 
vesuvianic acid has to be corrected to 8. Methyl- and 
ethylstictic acids reacted with aniline to give the cor- 
responding anilides 13 and 14, respectively. 

Next we investigated the reaction of norstictic acid (15) 
with methanol and ethanol. Boiling 15 with methanol 
yielded 8’-0-methylnorstictic acid (16) which was ac- 
etylated with acetic anhydride/pyridine to 4,2’-O-acetyl- 
8’-0-methylnorstictic acid (17) and with acetic anhyd- 
ride/sulphuric acid to 4,9,9,2’-tetra-O-acetylX-O- 
methylnorstictic acid (18). From the mother liquor of 15, 
after saturation with hydrochloric acid, the diphenylether 
19 was isolated, it gave a red colour with sodium 
hypochlorite, proving the presence of two free, meta 
hydroxyl groups. On acetylation with acetic anhyd- 
ride/pyridine 19gave the triacetate 20. Prolonged reaction 
of diazomethane on norstictic acid gave the diphenylether 
21. The ‘H NMR spectrum of 21 showed a signal at 62.54 
which corresponded to the additional methyl group at C- 
8’. 

Heating norstictic acid with ethanol yielded 8’-0- 
ethylnorstictic acid (22) which was acetylated with acetic 
anhydride/pyridine to 4,2’-di-O-acetyl-8’-O- 
ethylnorstictic acid (23) and with acetic anhydride/sul- 
phuric acid to 4,9,9,2’-tetra-O-acetyl-8’-O-ethylnorstictic 
acid (24). 

Finally we looked for the reaction of methanol, ethanol 
and tert-butanol with salazinic acid (25). Boiling 25 with 
methanol gave 8’,P’-di-0-methylsalazinic acid (26), while 
boiiing with ethanol yielded ~,~-di-O~thyl~la~nic acid 
(27), 8’-O-ethylsalazinic acid (28) and P’-O-ethylsalazinic 
acid (29). Acetylation of 27 with aceticanhydride/pyridine 
gave 4,2’-di-O-acetyl-8’,P’-di-O-ethylsalazinic acid (30). 

In 1984 Handong et at. [6] described the isolation of a 
new depsidone, cetrariastrumin, from Cetrariastrum ne- 
pulensis Awasthi and put forward structure 31 for this 
lichen substance. Comparison of the physical and spect- 
roscopic data (Table 3) showed the identity of cetrarias- 
trumin with 8’,9’-di-Oethylsalazinic acid, a result found 
simultaneously by J.A. Elix*; hence the structure of 
cetrariastrumin has to be corrected to 27. 

Boiling of salazinic acid with f-butanol gave 9’-O-t- 
butylsalazinic acid (32). 

Table 3. Comparison of the physical and spectroscopic data of vesuvianic acid with those of I’-Octhylstictic acid 

Vesuvianic acid of 

Ingolfsdottir er al. [S] 8’-0-Ethyistictic acid 

MP 245’ 24>246 

‘HNMR 1.29 (I, 3H), 2.30 (s, 3H), 2.57 (s. 3H), 3.98 (s, 3H), 4.01 (q, 1.35 (t. 3H), 2.40 (s, 3H). 2.70 (s, 3H), 3.96 (m, 2HX 

2H), 6.49 (s, lH), 6.75 (s, IH), 7.92 (s, lH), 10.54 (s, IH) 4.16 (s, 3H),6.70 (s, IH), 7.24 (s, IH), 10.24 (s, IH), 

t‘CDCl3 ) 10.60 is, 1H) (200 MHq DMSO-dh) 

MS. m/z 414,370,369,368,341,340,312,287,285,210, 191,58,43 414,385,368,358.341,340,325,312,285,268.259, 

256, 230, 221, 193, 191, 148 



+-Esters of depGdunes with a ktole ring if35 

Remarkably we could not find the corresponding 91 
dimethylacetals on reaction of norstictic and salazinic 
acids with methanol or ethanol. Probably the aldehydt 
group in both compounds is not so mctive &aux of the 
hydrogen bond bttwexn the 44X3 group and the aI- 
dehyde group. 

The signals of the 8’-O-methytene protons in the 
‘HNMR spectra of the compounds 8-11, 22-24 and 
27-30 appear as muXtiplets. The remon fur tfiis is tht 
influence af the chiral ceatre it CX’: both protons of the 
-CH2 group in all conformations are always in different 
chemical surroundings relative to the proton at C-8’. In 

I6 RgMc 
24 R*Et 

m R.R’xRwmR-‘mH 

26 R*R’.H,R=R”‘~t& 

27 R*R’* H,R=R’*Et 

26 R’ R’* R”* R”‘* $4, R** Et 

29 R*R’G?“+l,R”‘*Et 

SO R* R’a AC, R’= R-m Et 

32 R~R’*R”di,R=CWc), 

tH0 

19 R=H 

20 R#Ac 

contrast to this the protons of the 9’-U-CW, group give a 
clear quartet and hence both groups can be casiiy 
distinguished. The splitting of the rignal of the C-9 
bcm#ic gulp is noteworthy and means that free rotstim 
along the C-Y-C-Y axis is rcstrictcd; possibly the OH- 
group at G2’ forms a hydrogen bond with the ether 
oxygen. 

The m&s of oar cxperimcnts demonstrate that de- 
psidones with a hctole ring react with hot &uh& and 
consequently extraction of lichens with alcohols or sol- 
vents contaminated with alcohols (e.g. CHClj) should he 
avoided. 

EXPERJMENTAL 

&aMethylstkfk u&f [2), Stktic acid (I.5 g) was heated under 
reflux with MeUH f600 mX) fur t hr. After rmm+.l af the sofvcnt 
irt f~cuo, the rcsiduc was adsorkI onto silica gel (3 &I with 0.5 M 
oxalic acid) which was then put on the top of a column of silica gci 
(60 g, with 0.5 M oxalic acid) in C6Hb. Elution of the mlumn with 
C5H,-Mc2CU (24: t) (SWmi) gave &‘-O-methyktktic acid 
@U7&6 g) 85 necdk_ mp 24%249” [from M+CO); C~oHtdU~ 
(m/z $00.33). UV A M&H nm 
sh 310 (3.90) IR $$kn- 

flog E): 218 (k&3), sh 260 (4.30), 
i : 710,73&,762,79&, &70,&90,936,970, 

9&2,1030, 1095,WO, 1160,1218,1266, lu)o, 1350, 13&&,1450, 
1498, 1538, 1606, 1694, l338*3OOq 3soo; MS m/z (ret. int.S: 400 
[M] l ftacr), 36% [M - MeQH) l f76), 355 [30h 340 [3S), 325 f9)t 
312 (29), 297 (IO), 2.&S (20), 270 (IO), 259 (13), 193 (31), 191 (42), 
164 (6), 148 (9). React,: K yellow, Cl yellow-orange. RI 0.40 
(silica gel, tulucncEt#-AcOH, 3%: 1, PD). 

Stkric ucid 9~~~~~~~~~~~~~~. Stick tid (05 g) ~8s heated 
under reflux with MeUH (SW ml) for 2Umin, the solvent 
removed in wcw and the residue fractionally recrystallized from 
CHCl,-MeCIH to give glistening prisms, mp2W210” (dec.). 
CzIHzOUto (mJz432.37). UVJKH nm (kg E): 214 (4.91X 
sh 264 f4.3S), sh 309 (3.&3k IR Y= cm- 1 : 710,75&,?98,&2&, 870, 
&%,934,970,9&&, 1016,1074, t 100,1142,1160,1190~ 122&,1266, 
1294,1374,14X), 1494,1W, 1606+1730,2980,3500, MSm/z (rcl. 
int.): 400 [M - MeOH] * (NO), 385 (95), 368 (43), 3S6 [22), 341 
(45), 312 [26), 2&4 (22), 259 (2f), 193 (34), 191 (S3), 166 [39), 165 
(34X 148 (24)t 134 (16), 120 {13X 106 (131. React.: Kyelbw, 
Cl yellow-arange. 

2’-0-Acetyl-&‘-0-methyIsric acid (4). Acetylation of 2 

Table 4. Comparison of the physical md ~oacopic datil of cztrariastrumin with those of &‘+Pdi-Octhylsakinic acid 

IRv~cnP 
‘H NMR (CDC13) 
6 (wm) 

f 3c NMR (CDci3 ) 

d tppml 

216 (4.33X 239.5 (4.5&J, 306.5 [X92), 355.5 (3.93) 
WU,f622, 1650, 1660, 1743, 1755,17&U, 3370 
1.24 (3H, t, J ‘3~ 7 Hz), 1.26 (3H, r, J = 7 Hz), 2.53 (3H, 
s), 3.67 (2H, q, I = 7 Hz), 3.90 (2H, q+ J = 7 Hz), 4.79 
(2H, s), 6.51 (lH, s)t 6.75 (lH, s), 8.60 (iH, s), IO.47 
(lH, g), 12.14 (IH, s) (9UMHz) 

22.63 MHz 
14.6, 15.2, 22.3, 62.2, 65.8, 67.0, 100.1, 109.2, 110.5 
118.2, 120.4, 135.0, 139.0, 1499, 153.5, 153.9, 160.4, 
161.7, 165.2, 165.2, 167.0, 193.1 
444,415,391), 398,369~Wq 341,326,324,299* 2&6,24& 
215, 179, t77, fSO, 134, 115, 106 

212 [44n2r, 237 f4.76), 3fO (4.04) 
1570, 1620, 1655, 17SS,3450 
1.23 {3H, t, J = 7 Hz), US (3H, z, J = 7 H.z)l 2.52 
(3H,s), 3.67 (2H,q,I = 7 HzA 3.91(2H,m),4.79 (2H, 
bb),6.50flW,s),6.7S(lH,s),&.60~1H,s), Kk47(1H, 
s), 12.14 (lH, s) f#x, MHz) 

SO.29 MHz 
14.7, 15.2, 222,62-l, 65.9, 67.0, 100.3, 109.3, 110.5, 
111.9, 118.3, 120.7, 135.0, 138.8, 149.7, 153.7, 154.0, 
159.7, 164.4, l6S.R 167.&$ 193&l 
444,39&,369,354,34f, 326,314,299* 2sS* 256,1&S, 
179,177, rS0,137,115, I21 
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&lJ g) with AcrO/CsH3N 11: 1-4 ml) ai 20” far 24 hr and usual 
work up gave need~ts, mp 220-222” (from CHCIJ-MeOH). 
CXzH1gOtO (442-36). IR v&t cm-‘: 664,724,75&, 784,198, &24 
878, 914, 934, 97q 988, WU, IWZ, 1092, 1,130, 1 l&z, LB&, 
1274, t3U6, I33Q 1366,144Q 1488, iS5U, WU* I69Q 176U,2950; 
MS m/r (rel. int.): 442 [M] * (3), 428 (I&), 410 [M - MeOHj’ 
(335,400 [M -CHI=C=O] + (NO), 386 (21X 368 (%), 355 (4&), 
34U (7 l), 324 (26), 3 12 (59), 285 (3&), 284 (35), 259 (24r, 23 1 f 14X 
193 (49), 191 (54), 165 (16), 148 (IS). 

9,9,T,8’-Teirn-Q-acetylsticric acid@+ Treatment of 3 (U.t g) 
with Ac,Q (3 ml) and H,SU, (2 drops) at 20” in 24 hr, folluwed 
by usuaf work up and crystafiizattun from Cl-ICI,-MeOH gave 
prisms mp 229-231”, identical with authentic tetraacetylstictic 
acid. Cz,HzJI1 5 (nr/z 6UU_4?). iR ~2:: cm - f : 696* 720,758, S&6, 
SiU, 884,920,95U,966, IOQQ, IWU, fU9U~lt4Q tl9Q t274 1310, 
1330, 1444, N&2, 1562, 16U8, 1760, 3UUU; MS m/z (rel. int.): 572 
[M -CO] + (3), 530 [M - CO - CHz<=U] + QJ), 502 (26), 470 
(33), 442 {3U), 428 (6&), 41 I f42), 4UO (47). 386 t&3), 368 [lOU), 340 
(57), 312 {36), 2X5 (21X 259 (21X 254 (Zt), 217 (13), 193 f56), 166 
[21), 142 (37), 127 (33). 

2’,&%-0-mezhytrtictk ucid (6) i (1 g) was heated with MeI 
(10 ml) and Ag,8 f5 g) in Me,CU {SO ml) under reflux for 2 hr. 
Usual work up and cystallization from EtQAc gave ndles, 
mp 250-253”. C,,H,,U, @r/z 414.35) UVL~%m (lop): 215 
(4.78), S 235 (4.68), S 2fU (4.29); WV As” + *WI nm flog c): 215 
(C9O), 245 (4.59), 3f 9 (4.54); f R Y% cm - t : 66U, 732,76U, 794,& 18, 
&So, S&U, 900,926,9&4,1030, IN?&, 1148,1224 1288, L334 1350, 
1388, 1436, 1482, t550, f6U4* t760, 3UUQ MS m[.t (rel. int.): 414 
[Mf l I&9), 399 fM -Me] * (22), 3&2 [!vl - MeOH] + (WQ), 355 
(43), 354 (44), 353 (32), 339 (17), 327 (241,326 (261, 325 (21), 311 
(43), 297 (15), 222 (17X t94 (2&), 191 (3&), 165 (4l), 142 (33). 

2’-C)IMottrglEsticti acg (7)_ Methylation of norstictic acid 
$I.32 g) in dimethylformamide (6 ml) with dimethyl suIphate 
(3 ml) and KICOs (2 g) at rmrn temp in 20 min, followed by 
usual work up and crystallization from Me$B gave needles, 
mp 295-298” [da)* CzoHrhQQ [m/z 4UU33f. XR vg; cm - ’ : 668, 
750, &UU, 826,878, 900, 918,970, 1024, 1090, I lUU, 1150, 1228, 
12W, 1358,139q 1430, X4&6, rsso, 16% I690,174U, 1X4,3008, 
3470; MSm/z treL int.): 900 [Ml + (?2), 384 (26), 355 (XI), 342 (38). 
328 (26), 314 (35X 297 [2&), 285 (27), 27 I (XI), 257 (25), 230 (ZU), 
193 (1UQ 191 (%I), 166 (44~ 165 (40), 164 (42), 152 (34), 106 (29). 
React.: K yellow, Cl yellow. 

&‘-U-EthyWctk: sscid fQ Stictic acid (2 g) was hated under 
tedux with EtOH (500 ml) for 26 hr. Removal of the solvent in 
UQCW and raxystailtition of the residue from EtOH &ave 
needfes (1 gh mp 245-246” fdec.); Czr HIBOa (m/z 424,351; 
IRvg+n - ’ : 760,792, &lU, &34,864,&&2,934,964,1034, lU96, 
114U,1152,122U, 1270,~300,1334,13&4, i442, t49Q 1552,1#2, 
I700,1726,297U,34&U; MS m/z (reel. int.): 414 CM] + f&5), 385 [M 
-CHO] + (22X 368 [M - &OH] + QIOO), 358 (l&h 341 (56)t 340 
[M - EtOH -CO-j * (59), 325 (24x 3 12 (57), 285 (51), 268 (22), 
259 [35), 256 (27), 230 (I&), 221 (f3), 193 f72), 191 (X), t48 133). 
React.: K @low, C1 yehuw-orange. RP 0.72 @ibca gel, 
toluen~Et#-AcOH, 3 : 6: 1, PD). 

2’-O-Acetyf-8’-O-erCtytslictic acid (3)). Acetylation of 8 (0.2 g) 
with Ac2tSCSW,N (I: I,4 ml)at 2U” for48 hr,followd by usual 
work up and qstiltition from CHG-MeOH gave needles, 
mp 170-172”. CzJHaOOIO (m/z 456.39). IR vgi cm-‘: 726, 76Q 
906,93&,96$990,1U2Q NW, 1124,114Q 11&z, 12U&,f274,13U6, 
13ti, lrsao, 1440, l4&2,1554,16US, 1690,1X4,29&@ MS m/z (rei, 
int.): 456 [M] + (45X 414 [M -CH,=C==Uj * (lW), 398 (36), 384 
(33), 368 [M - CI+C=O - EtBH] * (97), 34U (a), 312 (NE, 285 
(365,259 f24), 193 (54), 191 {67), 177 (Zl), 164 (23), 148 (I&), 142 
f24), 127 (15). Rcaot.; K yeliowistt, Cl yellowish, 

9,9,2’-Tri-O-iacetyl-8’~acethyls~iccic ucid (la). Acetylation of 8 
with A@ f3 ml) and H$D~ (1 drop) at 20” for 48 hr gave* after 

usud work up and crystaflizatio~~ from CW Cl,-MeUW, prismsY 
mp 125128*. C2,HJI13 (m/z55&.4&); IRv~em-‘: 746,768, 
78U,904,940,97U, 101&,1094, WU, 12UO,~23U,1275 t312,1368, 
1448, i#U, 1556, 16lU, 1764, 302Q MS m/z Qrel. int*); 516 [M 
-CH,==C==U]+ (52),4MfM-C1H2=C=0-AcO)i]* j5Iz,414 
[M -2CH,=C=O -A&H]+ (lUO), 368 [M -2CH2=c-0 
-AcQH -EtUHj* 198),340f35~3f2t23),ZgJI~7),259f102,227 
f7), 193 {36), 191 f26), I77 (tU), 142 ft7), 127 ftU)a 

2’-OeMP~h~b8’-8_ethyLticiC r;u:id (I 1). Methylation c~,f 8 
(USg) with dimethyl sufph;tte (2 ml) and K2CU3 (1.58) in 
dimethylformamide (2 ml), folbwed by usual work up and 
crystalii~~tion from CHC13--MeOH gave needtes, mp 207-2U9”, 
CzsHzoOp (m/z 4X38); IR v~cm-‘: 76U, 790,819 &72,9W 
960, IOQQ, 1024, 1 tW3~ 1t30,1 HM, 1214, 129U, f336,1354, IS7&* 
f4Wl426, W&U* 155U, 1602, t692,f72&, g?44,296Q MS m/z (rd. 
int.): 428 [M] + (&6), 414 (35), 382 [M - EtQH) l (1UQ 368 (4Q 
355 t7U), 341 (3% 327 (46x 311 (49), 285 (27), 259 f27), 226 (26), 
208 (49). 193 (97h 19L t&l), I”79 f59), E65 (&I), 151 (4Q 135 (16). 
“CNMR (XI.29 MEfi, CDC13): 114.9 (C-l), 162.9 (C-2), t 14.3 
(G3), 163.9 (C-4k 112.2 (C-Sr, 151.7 (C-a), 165.3 (C-7), 22.34 (C- 
&), 18&&i (C-9), 99,4 (C-Y) 155.6 (C-2’) 127.6 (C-3’), 148.7 (C-4’) 
140.9 (C-s’) 335.5 (C-6’) f60,6 (CJf, f12,2 (C-g’), 1u.U4 (C-9?,, 
15,Ul (-O-CH,-C_HJ), 65.99 (-wH+ZHJ), 56.76 and 62.74 
@Me). Rtxt.: K -rf CL -. 

Anilide 01 &f-U-~rhyttictic arid {I$ To a boiling soln of 3 
(5U mg) in EtUH (6 ml) was added freshly distilled aniline 
(2 drops). The heavily soluble prwipitate was filtered and washed 
with EtUH. Coiourltss prisms mp 2U&-210”+ C;EbHzI NOB 
(m/z 475.43). f R I#$!! cm - ’ : 7UU, 782, &U6, &4q &64,&94* 9U&, 94&, 
990, 1058, lU&U, 11 L6, 1148, INU, 1226, 1270, 1298, 1326, 1352, 
1380, 1460, x5tq L530, 156Q 161U. WU, 172&,3UW 3500; MS 
m/z (ret, i,t.): 475 [Ml * (70x 46U (23), 4W IS&), 3&S (35k 368 (35), 
340 (41), 284 (29), 191 (65), 166 (al), 165 (351, 164 (29), 143 (231, 
119 (loo). 

~nilide ~j &‘-O-b#stktic acti (t4)* A sc~ln of 8 (2U mg) in 
EtOH (6 mt) was boiled with aniline (2 drops) fsr 3 tin, the soln 

concentrated to a vol. of 1.5 ml, and the precipitate which formed 
tittered and washed with EtUH: yebwish needles, mp 203-2U5”, 
CllHIJNQB (nt/z 4&9,45). MS m/z (reL int+): 489 CM] + f48), 46U 
(WI), 445 (21), 432 (1 l), 416 (14), 397 (14), 389 (1 i), 35i (43X 323 
(t2), 295 (l(4), 268 (16), 241 (21), 194 [7), 139 (t&y, tU”7 Q&J. 

&‘-O-Metfryfnorsrktie: acid(%), Norstictic acid (UJ g) was 
hated with MeUH (t UU mi) under refhrx for 28 hr, After removrri 
of the solvent irt UQCUO, crystallization of the residue 
(Me$X--H;xB) gee silk-like needles, mp 300-302” (deQ 
CLPH14Q9 (m/z 386-30); IR ~2 cm- I: 7&4,&UU,&54,&9&, 93U+ 
962,97U, 1022, lU&&, I 144, 1160, 1300, IS&U, 1450, 1490, 1560, 
162U,L652,174Q 295Q344U. React.: K yellow, Cl yellow-orange* 
R$U.&2 (sib gel, toluene-Et~O-AcOHHi, 3~6: 1, PD). 

4,2’-01A~ety~-&‘~~~~Lv~~~s~kticacid (19. Acetyiatiun of 16 
(0.1 g) with Ac@-CSHSN (1: I, 2 ml)at 20” for 24 hr, followed by 
usual work up and crystaliizatiun (CHCI ,-MeOtf) gave needles 
mp 247-249”. C2sH1801 t (m/z 470.37); IR YE cm-‘: 748,756* 
790,826, fGI&, 920,938,978,1026, 9076,1144, 119U, 1252, 1278, 
1310, 1372,139Q 1440, 1482, lXQ WI&, 1690, 1774 2970; MS 
m/z (rel. int.k 428 [M -CH7=C==0] + (UN), 3% [M - CHJZ=S 
-MeOH]‘(1&),384EM-CH,~~-CH,-C83+1~~354 
[M - 2CHpC=O - MeOH] + (&8), 341 (44), 330 ( 16), 326 (4U), 
310 @+, 298 (31X 282 (73,270 {Sk 242 (5X 179 (IQ), 177 (9),14& f&j. 

4,9,9,2’-Tetra-0-f~~~~~-~~~~~i~~~~~~~~c acid W), 
Acetylation of 16 (W5 g) with Ac# (2 ml) irnd HxSU4 (1 drop) 
at 20” for 24 hr, fol~uwed by usual work up and crystaallization 
(CHC15--MeOH) gave prisms, mp 283-204”. C/YH~JL 
{m/z 572,46); iR vz cm - * : 75Q 914,94U, lU%U, IU5&,1U94* I 130, 
119&,1240,1274,1300,1374,144~ 14&6,157U, 161U,176U, 3W; 
MS m/z fret, int.): 53U [M - MeOH] + (93), 470 [M - MeOH 
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-A&H] * (46), 446 (13), 439 (21), 428 [M - MeOH -AcQH 
-cH+xI]+ (loo), 3% (22), 31I6 (66), 372 (14X 353 (9g), 341 
(4O), 326 (34), 3 10 (1 l), 298 (30), 282 (g), 270 (lo), 254 (6), 22 1(8), 
179 (17), 177 (lo), 148 (9). 

~i~hetzyz&er 19. Nomictic acid (1 g) was beated under reflux 
with b&OH @oO ml) fur 16 hr, the sub cuncxntrated to a vol. af 
200 mf and the precipitate (IQ) removed after 12 hr at 2Q”. Tb 
mother: tiquor ~8s sturdy! with HC1 at 0” and kept at this temp- 
for 3 hr, T&n the s&vent WE, rem~ed &I WCW, the residue 
t-ted with Me&O (10 ml), the ins&& fraction filtered and 
recrystallized twice (Me2CO) to give rectanguhr prisms 
mp 203-2050, C&I1 sOI0 (M/Z 4t.8.34); UV A M&H nm (log E): 
230 (4.54), 263 (4.27), 3 13 (3.80~ UV 1 &y” + Mm, (log c): 207 
(4.59), 247 (4.48), 327 (4.08); IR v h? cm - ‘: 674 706,756,782,794, 
810,872,890,918,964,992, 1022,1~00,1172, X200,1292, 13403 
1390,1458,1SO2,1576,16SO, 1720,1742,2960,350@ MS m/z (rel, 
int.): 418 [Ml + (68), 386 [M - MeOH-J* (gZ), 354 [M 
- 2MeOHj+ (39), 341 (29), 327 (41), 299 (23), 270 (IO), 245 (S), 
208 (68), 194 (12), 179 (lUU), 177 (64), 163 (151,150 (20), 122 (6). 
React.: K yebw, CL red. 

Tti~e~e ttfbipI~q&b 19 (20). AcetyIatbn af 19 <50 mg) 
wfth Ac@-CsH5N (l : 1, 2 ml) at 20” far 24 hr, fobwed by 
usual work up and crystallization (MeOH-H,O) gave 
prisms, mp 131-133”+ C2aH20013 (nrlz 544.45); IR vEcm_‘: 
736, WI& 9ra, 930,9?4* 1020,t056, UN& 1152, t1rro,tzso, 1340, 
1380, 1390, 1448, 1474+ 1570, 1610, l&E, 1692, 1730, 1774, 
3ooO; MS m/t (rel. int.): 502 [M -CHz==C=U] * (63X 460 
[M -2CH,=C=O] + (1OQ 428 [M - 2CHz<=0 - M&H] + 
(48), 418 [M - 3CH+Z=0] + (14), 400 (33), 3&6 (46), 369 (13x, 
358 (Sl), 354 (49X 341 (24), 327 (26), 299 (15), 251 (73), 221 (la), 
208 (g?), 194 (16), 179 (68), 150 (11). 

Diphenylether 21. To a soln of narstictic acid (0*2 g) in Me&O 
(200 ml) ~8s added an ethereal soln of CH&, the mixture kept 
at 20” fur 3 hr and the excess of CH& destroyed by a few drops 
of WAC. The solvent was rmmved in mcuo, the residue treated 
with MeOH (3 mt), and tk precipiitate filtered and crystaked 
( x 2) from CHCIJ-MeOH to give tleedk~ mp 182-184”. 
C2&~OIo (m/246&43); IR~!$+I-‘: 810, 866, 928, 1OO0, 
1040,1136,1202,1284,1336,1386,1460,1564,16U6~ 1730,2980, 
3500; MS m/z (rek ink): 442 [M - H&I] + (?4)5 427 (68), 339 (26), 
383 (lU@, 371 (19), 368 [I?), 354 (24), 339 (23), 323 (S), 311 (24), 
177 (16). 

8’-O-Ethylnorsticri acti (22). Narstsctic acid (0.8 g) was heated 
under refIux with EtUH (750 ml) for 22 hr and then the soln 
concentrated to a vol. af 400 ml. The crystals which separated 
after cooling were removed by filtration and recrystallized first 
from EtOH and then from Me&O to give needles (0.2 g)+ 
mp 240-242’, CzoHt&9 (m/z 400.33); IR vgcm”: 680,802, 
860,962, 1028, 1038, 1 ruO_ f 164, X208, 12S8, 1300, 1350, 1390, 
1456, 1500, 1578, 1660, g754,3ooO, 3510; MS m/z @I. int.): 400 
[M] + flOO), 355 (75), 354 [M - EWH] + (87), 344 (lg), 327 (Sg), 
326 (S4), 298 (56), 271 (35), 270 (37), 245 (33), 242 (28), 216 (131, 
179 (46), 177 (33)+ 176 (JS), 148 (59). React.: K yellaw, Cl y&w- 
orange. R, 0.92 [silka gel, toluene-Et+AcOW, 3 5: 1, PD). 

4,2’-Di-0-uc~~yl-8-U~#hyEnorstictk acid (23)+ Acetylation of 
22 (0.1 g) with AC&~-CSH,N (0.5: 1, 1S ml) at 20” for 24 hr 
followed by usual work up gme prismatic needles, mp 200-202” 
(from CHCI,-MeOH). C14H20Q1 1 (m/z 484.4.U); IR ve cm - 1 : 
734,750,788,834,870,900,934,%0,1018,1070,1092,1120,1146, 
1182,1244,1270,1304,1370,1440,1480,15S4,1602,1630,1690, 
1766,295O. 

4,99,2’-Tetrrr_U~~y~*~‘-~~~y~~r$~~~~ ncid W)* 
Acetykion uf 22 (0.2 g) with AC& (3 ml)and Hz=& (1 drcq)at 
20” for 24 ht ad usual work up gave prims, mp 16S166” (from 
CHCIJ-MeOH). C2&&~ (m/z 586.49h IR YE cm-l: 7%, 
744,7gZ8@+, 900,910,934,962, lOl& 1090, 1124, 1190, 1236, 

1270, 1.300, 1370, 1438, 1480. 1 S64, 1604, 1760, 3oQo. 
8’,~-Di-O-muthylsulj~~c acid (26). Salazinic acid (1 g) was 

heated under retbx in MeOH (600 ml) for 20 hr and then the 
solvent remove$ in UUCL(Q. The residue WJU ad~rbe~! onto silica 
gel (1.5 g. with 0.5 M oxalic acid) and the gel put on the top of’ a 
dumn of sika gel ( 15 & with 0.5 M sxalic acid) C,H,Me&ZU 
f49: 1, 250 ml) eluted the dimethy ether. Needles (5 mg), 
mp X2-244” (dece, frum CHCI+WXQ C&l 3 aOto 
{m/z 416.33); IR v&.$cm - t : 802,860~902,9?2.1028, t lu4, I f#, 
~lso,l2lO, 1260,1300,1354,1398,1456,1574,1656,17S4,2980, 
3500; MS m/z (rel. ink): 416 [M] * (2O), 384 [M - M&H] ’ (841, 
369 CM - M&H - Me] + (WI), 354 (13), 341 (131,325 (30), 315 
(12), 299 (16), 297 fI3), 296 tl5), 271 (IO), 206 C12), 177 1S3), 162 
(25~ 150 (16), t 34 (33). 

8’,9’-Di-0-h ylsaluzinic aid (27),8’-O-arhylsu&azini ucid 128) 
u& Y-O-eih~is&zkic acid (29). Salazinic acid (1 g) was heated 
under r&ux with EtOH (800 ml) for 26 hr, the solvent removed irk 
WCW, the residue adsorbed anto silica geI(2 g, with OS M oxalic 
acidland the gel put on the top ofacoiumn of silica gel (SO g, with 
OS M oxalic ricid). After C,H, (750 ml), C,He-Me2C0 f 1: f, 
500 ml) eiutcd the diethyiether 27. Needks f0.345 g)_ 
mp 164-165” (from CWCI,-MeOH). C&f,& Q fm/t 444.38); 
UVd”@H nm (fog 6): 212 (4.82). 237 f4.76), S 272 (4.27), 380 
(4.04)~V JZ$J” + NaOH nm (log E): 199 (4.91), 235 (4.72), 255 
(4.741, 301 (4.441, 355 (4.31); IR ~k!crn-‘: 69U* 810, 904, %6, 
fO28,1040, I f 00, 1 X42, f 162,1208, f 258,12%, X 342, f 360, f. 392, 
1456, 1572, 1654, 1?54,3040,3560t MS m/z frek int.): 444 [M] + 
[20}, 398 [M - EtOW] + (69), 369 [M - EtOH - CHO] + (84), 
354 (241,341 (17), 326 (30),3 14 [lo), 299 I14), 285 QO), 256 (2 I), 
I85 (27),179 (21), 117 (44), 167 (38), 150 (4S), 149 (lacl), 137 (381, 
129 [62), 125 (56), 123 (Sl), 115 (383, 111 (83). 13CNMR 
(50.29 MHz, CDI&): 109.3 (C-l), 164.4 (C-2), 111.9 (C-3), 165.8 
[C+, 118-3 (C-S), 153.6 (C-6), 167.8 (C-7), 22-2 (C-Q 193.1 (C-9)+ 
100.3 (C-l’), 154.0 (C-2’), 120.7 (C-3‘), 149.6 JC+, 138.7 (C-5’) 
135.0 (C-6’), f 59.7 (C-7’)* 1 IO-6 {C-S’)_ 62-f {C-!!Q, 14.7 or 15.2 
{-WH,-CH,), 65.9 or 67.Q (-U-CHftCH, )- R, Q-8 1 @Gca gel, 
toluene-Et,&A&H, 3: 6: 1, PD). 

Further elution of the column with C,H,-Me&XI (24: 1) gwe 
a mixture of twt> compc?unds (RI 0.52 anb 0.45, silica gel PF 254 
+ 366, CbH,-dioxane-HOAc, 90: 25 ~4, hating with 10% Hz$Ok 
to tS0”) which was separated by PTLC (0.t g on S x 20 x 2U 
x 0,l cm silica gel PF 254 + 366 plates, C,H,-dicmaneHOAc, 

90: 25 : 4). The upp~ kmd yielded 8Wethylsalazinic acid (28) as 
needles, mp 202-.2W (dec., fram Me2CO-H&I). &HI ,# I o 
ImJz 416.331; UV I.,, McOIJ nm (lug 8): 211 (4.80), 235 (4.61), S 272 
(4.13), 3 10 (3.93); UV A&yH + NaOH nm (log E): 210 (4.87), 250 
(4.48), 303 (4.39); lR VEX cm- * : 690, ?4Q, 806,830,864,878,906, 
966,1022,1092,1064,1U94,1260,1300,1390,1458,1570,166U~ 
lf58, 3oo0, 3450; MS m/z (ref. int$ 416 [M]* (3U)t 370 [M 
- EtUH] + (NQ, 354 (2@, 342 (3Sk 340 (4S), 326 (3S), 3 g4 (45), 
298 [4U), 286 (35), 271 (25), 244 (XI), 216 (2S), 179 (65), 177 (SO)* 
150 (75). The lower band sve 9Xkthylsahzinic acid (29) as 
needles mp 195-197” (dec., from MezCWH2Q). C1,H,,OIO 
(m/z 416.33); uv AZH nm (logg): 213 (4+71), 237 (4.64), 310 
(3X& UV i? MeOH + NaQH nm (Iog 8): 209 (4.78X 233 (4.57), 254 
(4.61),303 (4f;gZj,3M(4.16);1Rv~cm-*:800,826,862,902,930, 
968,1028, 1092, 1148,1160, 1210, 1294, 1320, 1344,1360, 1390, 
1450,1572,16S4,174O, 1754,3OOO, 34X&3630; MS ns/r (rei. int.): 
400 (100X 369 (&I), 3S4 (783,327 (50), 326 (41), 298 (SO), 271 (28A 
270 (2Q 245 (23), 216 (17), 1% (23), 179 {SO), 177 (4O), 152 (98x 
151 (87)1 150 (8% 148 (46), 122 (41), 106 (44). 

4,2’-Di_O_acet~~t-$‘*~~~-O~~~~~~~~~~~~ acid (30). Acetyiatiun 
uf n (Q.1 g) with Ac@-C&~N (1: 1, 2 ml) at 20” for 24 hr, 
Wuwed by usual work up and crystaE.z&~n &XC+MeOW) 
gave WC&S, mp 186188”. C&&12 
IRvzun 

(m/z SZg.45); 
- 1 : 742,762,802,816,&X& 903,950,964,1026,lllU~ 
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1140,1180,1250,1276,~3~,1380,1448,1486,1564,161~, 1692, 
1770, 3000. 

9-0~t-ButyLFnlatinl acid (32). satezi~~c acid (0.59) WAS 
heat4 under reflux with tert-butand MOO ml) for 12 hr. After 
removal of the solvent in necuo, the residue was chromatogra 
pbed on silica gel (Bg) with 0.5 M oxalic acid). Ehttion of the 
column with C,H,-Me&O (24: 1, 250 ml) gave the tert-butyl 
ether as prismatic plates (0.105g) mp 167-169” (dec., from 
Me&WZt20) Cz,H,,Oto (m/t 444.38k IR v~ctn- ‘: 700, 
740,788,804,890,924,960, 1018, 1098, 1162, 1200,1258,1298, 
1376.i394,1456,1576,1654,1?40,3040.3450; MS m/z (rel. int.): 
426 [hi -f&O] + (31,382 (If, 370 (2), 248 (3), 222 (2) 205 (2) 179 
(6). 151 (100) 150 (85). 134 (9), 123 (13). 106 (28). 

and to Dr. J. Schmidt, institute of Plant Biochemisuy, HalIe, for 
performing numerous mass spectra. 
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