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Abstract: A new red pigment, laccaic acid F 6, was isolated from lac-dye produced from Thai 

sticklac and the structure was determined by its chemical conversions to anthra[2,3-fc]benzo-

furan derivatives 8 etc. 

Lac-dye is a red pigment isolated from sticklac produced by a tiny insect, Laccifer lacca, 

in India and Southeast Asia and has been used for over a thousand years. Chemical s tudies of 

lac-dve have been carried out for the past century and a half, and f ive colored components , 

laccaic acid A 1 (1), Β 2 ( l a , 2), C 3 ( l a , 3), D 4 (4), and Ε 5 (3), have been isolated and 

their structures were determined. Since all of these chemical studies are related solely to the 

Indian sticklac, we started our chemical study on lac-dye f rom Thailand. Recently, we have 

found that the major components of lac-dye produced from Thai sticklac were also laccaic acid 

CH2R 

Ο OH 0 
1 Laccaic acid A R=CH2NHCOCH3 4 Laccaic acid D 
2 Laccaic acid Β R=CH2OH 
3 Laccaic acid C R=CHNH2C02H 
5 Laccaic acid Ε R=CH2NH2 
6 Laccaic acid F R=CH2OCOCH3 
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A, B, and C s imi lar to those f rom Indian st icklac. In this pape r , we desc r ibe a new 

red-co lored c o m p o n e n t , laccaic acid F 6 , isolated f rom Thai lac-dye. 

We separa ted Thai lac-dye (5, 6) by a combina t ion of column c h r o m a t o g r a p h y on si l ica gel 

and ion exchange res in to obtain c rude laccaic acid A 1 , Β 2 , and C 3. On the si l ica gel TLC 

plate of the c rude laccaic acid Β f rac t ion (about 20% f rom Lac-dye) , ano the r non -po la r red 

spot o ther than laccaic acid was a lso obse rved . The new colored c o m p o n e n t was isola ted by a 

combina t ion of s i l ica gel column [1% ( C 0 2 H ) 2 / EtOAc], p repara t ive TLC (1% ( C 0 2 H ) 2 / 

EtOAc) and H P L C (Namsi l ODS-9, 50% MeOH / H2O). The new c o m p o n e n t con ta ined about 

0 . 9 % of c rude laccaic acid B. 

S ince its spectral data and R f - v a l u e on TLC plate indicated that this c o m p o u n d is a new 

member of laccaic ac ids , we named it laccaic acid F. UV and 1 H - N M R spec t r a of 6 w e r e very 

s imilar to those of laccaic acid Β 2 excep t fo r an addi t ional methyl s igna l at δ 2 . 0 1 ppm and a 

methylene s ignal appeared at rather lower f ie ld [4 .23 ppm (2H, t)] than that of 2 . F r o m these 

data we conc luded the s t ruc tu re of laccaic acid F 6 (7) to be a terminal 0 - a c e t a t e of laccaic 

acid Β 2. As migh t be expec ted , hyd ro ly s i s of laccaic acid F 6 in IN N a O H so lu t ion at 25°C 

for 15min. a f f o r d e d laccaic acid Β 2 in 96% yield. 

For our s tudy of the chemical react ivi ty and s t ruc ture -ac t iv i ty r e l a t i onsh ip , w e deve loped a 

new methyla t ing method us ing d iazomethane at low tempera ture . Lacca ic acid Β 2 was selec-

tively methyla ted with d iazomethane in methanol at -30°C to give t e t r ame thy l - l acca i c acid Β 7 

(8) in 4 0 % yield. The methylated pos i t ions of 7 were de termined by its s p e c t r o s c o p i c analy-

sis ( Ή , 1 3 C , ^ ^ H cosy N M R , etc.) and sequent ia l cycl izat ion reac t ion . Te t ramethyl - lacca ic 

acid Β 7 was easi ly cycl ized , under loss of methanol , with K2CC>3 in D M F at 60°C to a f f o r d 

an th ra [2 ,3 - f c ]benzo fu ran der iva t ive 8 (9, 10) in 65% yield. Acety la t ion of 7 wi th A c 2 0 / Py 

gave the c o r r e s p o i n d i n g tetraacetate 9 i l l ) in 90% yield. 

Selec t ive methyla t ion of laccaic acid F 6 with d iazomethane at -30°C in a me thano l - e the r 

so lu t ion also a f f o r d e d te t ramethyl- laccaic acid F 10 (12) in 48% yie ld . Ace ty la t ion of 1 0 with 

A c 2 0 / Py gave the c o r r e s p o n d i n g tr iacetate (88%) which was ident ical wi th te t raace ty l - te t ra -

methyl - lacca ic acid Β 9 der ived f rom laccaic acid Β 2. C o n s e q u e n t l y , the s t ruc tu re of laccaic 

acid F was de te rmined to be a terminal O-acetate of laccaic acid Β 2 as s h o w n in 6 . Laccaic 

acid F 6 is an ext remely uns tab le componen t of laccaic acids and h y d r o l y z e d to a f f o r d laccaic 

acid Β 2 a f te r 2h even in neutral water at 60°C. Fur ther chemical s t udy of laccaic acids is now 

in p r o g r e s s . 
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