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Chemistry of the Aminochromes. Part XIV. Noradrenochrome1 .2 
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The preparation, in pure crystalline form, of noradrenochrome and its monosemicarbazone, together 
with some of their more important properties is described. 
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Despite the fact that adrenochrome, the im- 
portant red quinonoid oxidation product of 
adrenaline, has been known in crystalline form 
since 1937 (I), noradrenochrome (I), the corre- 
sponding aminochrome (cf. refs. 2, 3) obtained 
from noradrenaline (2), has not been fully 
characterized in the solid state. The properties 
of solutions containing variable amounts of 1 
prepared by the oxidation of solutions of 2 have 
been described fairly extensively (cjf, refs. 2, 3). 
These solutions may also have contained other 
substances, such as unchanged 2 and its initial, 
uncyclized oxidation product, noradrenaline 
quinone (4, 5). Noradrenochrome (1) has been 
obtained as "red rings on the side of the flask" 
after solutions containing 1, prepared by the 
oxidation of 2 with silver oxide in acetonitrile 
(6), were concentrated to dryness in vacuo. How- 
ever, the preparation of crystalline l has not 
yet been reported. This note describes the prep- 
aration, characterization, and properties of this 
interesting oxidation product of noradrenaline 
(2). 

Noradrenochrome (1) can be obtained as a 
deep reddish-violet crystalline solid on careful 
concentration, at low temperatures, of its solu- 
tions in methanol, prepared by oxidation of 
suspensions of 2 (free base) by silver oxide. 
Extreme care must be taken to  remove all traces 
of silver from the solutions containing 1 prior 
to their concentration. This has been achieved 
by filtration of the solution, firstly through a 
bed of anhydrous sodium sulfate (cf. 7) and 

secondly through a Dowex-1 (Cl-) resin bed 
(cf. 8). There appeared to be no advantage in 
centrifuging the solution (cf. 9) prior to crystal- 
lization of the aminochrome. 

A crystalline derivative of 1, the monosemi- 
carbazone 3, has been prepared directly from 
the aminochrome. This compound has not pre- 
viously been described in the literature. The 
aminochrome monosemicarbazones have con- 
siderable importance in medicine as haemostatic 
agents (cf. refs. 3, 10). 

Noradrenochrome (2) can be easily reduced 
in aqueous solution by ascorbic acid (cf. refs. 
2, 3) to 5,6-dihydroxyindole, which can readily 
be isolated as its diacetyl derivative (i.e. 4). 

Experimental 
'Part XIII, see ref. 14. The melting points were determined on either a Leitz 
'NRCC No. 11605. Hot-Stage instrument or a Fisher-Johns apparatus and 
3Graduate Student' Department of Chemistry' Da'- are uncorrected. The i.r., u.v., n.m.r., and mass spectra housie University, Halifax, Nova Scotia. 
4Holder of an NRCC Scholarship. were determined on Perkin-Elmer model 237, Bausch 
5Professeur Visiteur: DCpartement de Biochimie, Fa- and Lamb 505, Varian A-60-A, and Du~ont1C.E.C. 

cult6 de MCdecine, UniversitC Laval, Quebec 10, Qutbec 21-llOB instruments respectively. 
(196911970). 

'Permanent address (R.A.H.) to which correspondence Nmadrenochrome (1) 
and reprint requests should be sent: National Research Freshly prepared silver oxide (22.5 g) was added to a 
Council of Canada, Halifax, Nova Scotia. suspension of L-noradrenaline base (5 g, Schuchardt) in 
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dry methanol (500 ml) at 32". The reaction mixture was 
vigorously shaken for 6 min at this temperature (it was 
possible to maintain the temperature at 32" without ex- 
ternal heating due to the mildly exothermic nature of the 
reaction), after which time it was filtered firstly through 
an anhydrous sodium sulfate bed (height = 2cm;  
diameter = I1 cm) and secondly through a Dowex-l x 8 
(Cl-) resin7 bed (height = 3 cm; diameter = 10 cm). 
The filtrate was concentrated below 20" in vacuo to small 
bulk (ca. 30 ml), until crystals began to form in the solu- 
tion. Noradrenochrome was obtained in dark reddish- 
violet needles [I50 mg (3 %); totally decomposed without 
melting by 105"] on filtration of the solution; h,,,(H20) 
nm(~) :  217(22 350), 293(8580), 488(3190); v,,,(KBr): 
3320 (sh), 3120, 1676, 1663, 1622, 1580, 1530 cm-l. 

Anal. Calcd. for C8H7N03: C, 58.18; H, 4.24; N, 
8.48. Found: C, 58.39; H, 4.08; N, 8.56. 

Noradrenochrome Moriosemicarbazone (3) 
Semicarbazide hvdrochloride (27 m d  in acetate buffer 

(1.5 ml) at p H  5 was added to stirred solution of nor- 
adrenochrome (20 rng) in water (1.5 ml). The crude 
monosemicarbazone (15 mg) was obtained in brownish- 
orange needles after the solution had been allowed to 
stand at room temperature for 1.5 h. Pure noradreno- 
chrome monosemicarbazone [9 mg (34%); totally de- 
composed without melting by 22l0] was obtained in fine 
orange needles after recrystallization of the crude product 
from water; h,,,(O.l N HCI): nm(~) :  373(29 000); 
h,,,(H20) n m ( ~ )  : 440(sh), 351(27 000); h,,,(0.1 NNaOH) 
nrn(~): 441 mp (27 700). 

Anal. Calcd. for C9H10N403: C, 48.65; H, 4.54; N, 
25.22. Found: C, 48.84; H, 4.46; N, 25.03. 

Reduction of Noradrenochrome (1) by Ascorbic Acid (cf. 
11) ; Preparation of 5,6-Diacetoxyindole (4) 

Ascorbic acid (400 mg) was added to a mixture of nor- 
adrenochrome (75 mg) in water (5 ml) and peroxide-free 
ether (15 ml). The system was vigorously shaken until 
the red color was totally discharged (about 1 min). The 
ether phase was removed and dried (Na2S04) and a 
mixture of acetic anhydride (2 ml) and dry pyridine (2 ml) 
added. After removal of the ether in vacuo the reaction 
mixture was allowed to stand at room temperature for 
2 h, and was then evaporated to dryness in vacuo. The 
residue was dissolved in CHzC12 (15 rnl) and washed in 
turn with the following reagents: 0.1 N HC1 (15 ml), 
saturated aqueous sodium bicarbonate (3 x 15 ml), and 

7The Dowex resin was pretreated by the method de- 
scribed in the literature (8). 

water (2 x 15 ml). The CH2C12 solution was dried 
(Na2S04) and on evaporation to dryness gave a white 
crystalline solid (47 mg), which gave 5,6-diacetoxyindole 
138 mg (36%), m.p. 139-142"] on recrystallization from 
heptane containing a small quantity of benzene, lit. m.p. 
139-140" (12), 130-133" (13). The n.m.r., T ( C D C ~ ~ ) :  
1.6 (broad s, N-H), 2.74 (s, Ha), 2.96 (s, H7), 3.08 (t, 
Hz), 3.70 (t, H3), 7.73 (s, CH3). After shaking with D 2 0  
the peak at T 1.6 disappeared and the triplets at .r 3.08 
and 3.70 collapsed to doublets (J2.3 = 2.7 H z ) . ~  Mass 
spectrum: M+-233.0684 +_ .0007; Calcd. for Cl2Hl1NO4 
233.06881. 

The authors wish to express their thanks to Dr. L. 
Babineau (Department of Biochemistry, Faculty of 
Medicine, Laval University) for providing the necessary 
space and facilities in his laboratories to enable this 
research to have been carried out. The n.m.r. spectrum 
was obtained by courtesy of Dr. R. Burnell (Department 
of Chemistry, Faculty of Science, Laval University). The 
mass spectrum was recorded by Mr. D. Ernbree (A.R.L.). 
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