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 New type of naphthoquinone methide near infrared dyes have 

been synthesized by condensing 1-naphthylmalononitrile or 1-

naphthylcyanoacetamide with p-N,N-dialkylaminoaniline hydrochlo-

rides in the presence of oxidizing agents. These dyes can absorb 

near infrared light at 722-761 rim in chloroform and have excel-

lent characteristics for the practical use as diode-laser optical 

storage media.

 Near infrared absorbing dyes have been developed for optical information 

recording medium for a gallium-aluminium-arsenic(Ga-Al-As) diode-laser. 1) As the 

diode-laser emits near infrared light at 800-830 nm, the dyes which are used for 

optical recording have to absorb the near infrared light. Many chromophoric systems 

which absorb near infrared light have been summarized, 2) however, naphthoquinone 

methide dyes have not been known yet.

 In this paper, we wish to report the novel syntheses of naphthoquinone methide 

near infrared dyes by condensing 1-naphthylmalononitrile (1a) 3) or 1-naphthylcyano-

acetamide (1b) 4) with p-N,N-dialkylaminoaniline hydrochlorides (2) in the presence 

of an oxidizing agent. The characteristics of these new dyes for the practical use 

as optical storage media were also examined. In a typical run of synthesis, to an 

aqueous NaOH solution of 1a (2 mmol) and 2a (4 mmol), was added dropwise an aqueous 

solution of sodium hypochlorite (10 mmol) at room temperature. The mixture was 

stirred for 10 min at room temperature to give 4-(2'-methyl-4'-diethylaminophenyl-

imino)-9,9-dicyano-l,4-naphthoquinone methide (3a) 5) in 51% yield. The dye (3a) is

green in color and absorbs light at 761 nm(emax 30800) in chloroform. The similar

reaction of la with 2b gave the corresponding product (3b). The dye (3b) absorbs

near infrared light at 722 nm(emax 25500) in chloroform, whose wavelength is
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Table 1. Reaction of 1 with anilines a)

a) Reactions were carried out under room temperature for 10 min. 

b) Molar ratio of [2]/[1]. c) Molar ratio of [oxidizing agent]/[1]. 

d) Isolated yields after column chromatography.

Fig. 1. The absorption . and reflection 

spectra of 60 nm - thick film of 3a.

shorter than that of 3a by 39 nm. The amide 

analogue, 4-(2'-methyl-4'-diethylamino-

phenylimino)-9-cyano-9-amide-1,4-naphtho-

quinone methide (3c) which absorbs near 

infrared light at 754 nm(Emax 29400) in 

chloroform, can be synthesized by the reac-

tion of 1b with 2a. The results are summa-

rized in Table 1.

 Some properties of these new dyes for 

the practical use as optical storage media 

were examined. The dye films were prepared 

by solvent coating onto a polymethyl metha-

crylate(PMMA). Figure 1 shows absorption and 

reflection spectra for a 60 nm-thick dye 

film of 3a in visible and near infrared 

wavelength regions. The absorption spectrum 

exhibited a broad peak at wavelength of 600

- 1000 nm and  the λmax  value of 785 nm. The

film reflected 23.3% of incident light 

intensity at 830 nm. Optical writing on this 

film with a semiconductor laser(wavelength

830 nm, power 4 mW) proved that the dye film exhibited excellent pit forming 

characteristics and that rims formed surrounding the pits were quite smooth. The 

details of these characteristics will be reported elsewhere.
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