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Reaction of o-Diacylbenzenes with Amino Acids and Human Skin
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o-Acetylbenzophenone [IJ and o-diacetylbenzene [2] show respectively bluish green and
bluish violet color by the reaction with human skin. Under 24 amino acids, only L-cysteine gives
an analogous coloration with (1] and [2] when contrasted with human skin. Reflection spectra
of human skin with [I] or [2] were compared with uv spectra of L-cysteine and [I] or [2].

From the reaction mixture of [1] and L-cysteine or S-methyl-L-cysteine deep blue pigments,
Ci2HpaN,0:.SR  [4a(R=CHj;), b(R=H)] were isolated. On the basis of :their ir, uv, n.m.r.
and mass-spectra and elemental analysis, the structures of [4a, b] were determined to be 1-
(1-carboxy-2-methylthioethyl) - and 1-(1-carboxy-2-mercaptoethyl) -5, 5’~diphenyl-3, 4; 3’, 4’

dibenzo-2, 2’-pyrromethene respectively.
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Table 1 Color Reaction of o-Acetylbenzophenone
(1] with Amino-Acids® and Human Skin

Amino-acids | Color after 24 hrs Amax (nM)
Cys light yellowish green® 427 620
Val light blue 619
Ile light bluish green 622
Lys deep reddish violet 557 609
Arg reddish violet 567 613
Ser light violet 566 619
Gln light violet 571 623
Asn light violet® 563 626
His violet red 418 570
Trp violet red 452 557
Thr light red® 533

Gly deep reddish violet  530(sh) 557 620
Phe reddish violet 530 567 619
Ala reddish violet 525 561 617
Met violet 526 565 621
Leu violet 527 568 626
di-Br-Tyr | reddish violet 532 570 625
di-I-Tyr reddish violet 532 571 630
Human skin | bluish green 390 430 621 645

a) see Table 2
b) On further standing at room temperature, the
color of the reaction mixture turned into deep
bluish-green with increasing absorption intensity
at 620 nm.
¢) Color after 5 days
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Table 2

Color Reaction of o-Diacetylbenzene [2]
with Amino-Acids® and Human Skin

Amino-

acids | Color after 24 hrs 2pax (nm)
Cys light greenish 386 404 431 (sh) 576 (w)
yellow
dark violet 386 404 558 631
(after 14 days)
Val reddish violet 553 582
Ile reddish violet 557 583
Lys deep reddish violet 510(sh) 543 583 (sh)
Arg reddish violet 512(sh) 546 590 (sh)
His | deep blue 622 642
Trp red 420 442 530 )
Gly deep reddish violet  505(sh) 534 577
Ala light violet red 512 542
Leu reddish violet 515 546 590
Met reddish violet 513 544 583
Human . :
skin bluish violet 380 400 550 643

a) To a solution of 5X1075 mol of (1] or [2] in
5ml of methanol were added 10~* mol of amino-
acid in a small amount of water and 1 ml of
acetic acid and the mixture was left to stand
at room temperature.
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Fig. 2 Reflection Spectra of Coloration on Human Skin (H.S.) with
o0-Acetylbenzophenone [I] and o-Diacetylbenzene [2] (after 24 hrs)

* ARSRTEHRSHEOMFEIC L 5, UVIDEC—1 BAp st w v,



MR TR 29K (1977) 193

Fig. |
Coloration of o-Acetylbenzophenone (1] and o-Diacetylbenzene (2] with Amino-Acids

(from left to right; Cys, Val, lle, Lys, Arg, His, Trp, Gly, Leu, Met)

(1) after 5 hrs (2] after 5 hrs

(1] after 70 hrs (2] after 30 hrs

Coloration of (1) and [2 ) with Human Skin

after 24 hrs
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