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WE wleh to report some findinga oonoerning the chemistry of lunarins, which 

support and augnent the conclusions reached recently by Potier and Le llen.l 

Extraction of the seeds of Lunaria biennia Moenoh gave lunarlne hydrate -- 

as needler, m.p. 230-235' (followed by partial solidlfioation and remelting 

at 270-275' deo.), [alD+304' (0,0.467 in ohloroform) (Found: C, 66.16; 

H, 7.27; H, 9.611 OMe, 0.0; RMe, 0.0; Equiv., 455.6. Calo. for 

C&10~~3.H20~ C, 65.91; R, 7.301 8, 9.23% %av., 455.5). Then ?roper- 
. 

ties mre in good agreement with those reported by Stein-r and bhhatein,’ 

Eanren,3 Bait,’ and Janot and Le Men.5 

Janet and Le Men5 recorded the ultra-violet epectrum of lunarino, and 

in a recent paper, Potier et al. 6 stated that the spectrum was not ohanged 

l On leave from the Hebrew University, Jerusalem. 

' P. Potier and J. La Men, Bull. Sot. Chim, 456 (1959). 
2 E. Steinegger and T. Reichatein, v 22, 258 (1957). 

' 0. R. Hansen, Acta Chm i, 656 (1947). 

4 H. G. Roit, Chem. Rer, 23, 1082 (1954). 

5 M. M. Janot and J. Le Men, Bull. Sac. Chim, 1841 (1956). 
6 P. Potier, J. Le Men and M. Y. Janot, Bull. Soo. Chim, 201 (1959). 
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We have found that the l peotrum of 

quite different from that In neutral aolu- 

tion. The chief dlfferanoo is the replacement of the two Peaks near 300 W 

by a ring10 nuulmum at 354 + (See Table 1). A surprisingly sin~lar shift 

to longer wavelengths ooours on ohanglng to a strongly acid solvent. Both 

these changes are reversible, and are associated with a weak acid and veak 

basio functions of pKa' 11.94 end -1.81 respectively. In contrast, protona- 

tion of the basic function of lunarine responsible for salt formation 

(pKat 8.02) resulta in only sli&t changes in the spectrum, 

Lunarin. osntalns a strong band In the oarbonyl radon of the infra- 

-1 red rpootrum, 1704 em , asoribed by Potler and Lo Men' to a ketone eotip. 

We have mado slmllar findings. Reduction of lunarine with lithium borohydride 

in methanol gives a mixture of two oompoundr separable by ohromatogrophy. 

The major produot is lunwlnol I, m.p. 25O-25J", b]p +194' (c, 0.443 in 

methanol). (Found: C, 68.421 H, 7.96; N, 9.55. Calo. for C25B3304N3~ 

C, 68.31; H, 7.57; N, 9.5696). Lunarinol I Is probably identical with the 

lunarinol reported by Potler and Le Men.' The other product Is the isomer, 

lunarinol II, m.p. 260-270' dec., [aY]p + 166.5' (c, 0.52 in methanol) 

(Found: C, 68.48; 8, 7.33; N, 9.56. C25K3304N3 require8 C, 68.31: HP 7.578 

N, 9.56%). 

-1 Neither of this oompounds has a peak near 1700 cm in the infra-red 

spectrum, and it is considered that they are steneoisomeric alcohols 

formed by reduction of a ketone group present in lunarine. In neutral 

solution thair ultra-violet spectra are similar to that of lunarine, but 

no shift to longer wavelengths oocurs on making the solutions alkaline. 

It may be inferred that the presenoe of the ketone &oup is necessary for 
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this shift to oocur, and therefore that in lwine the ketone group ie 

separated from the main chromophore by an enolisable -CH-group. 

TABLE 1. Ultra-violet spectra of lunarine derivatives 

Ethanol 

h _w cc > 
0.1 M NaOH 10 M HCl 

Lwine 208 (29,200 

315 (17.300 

Lunarinol I 

Lwinol II 

Toeyl-lwine 

216 (34,100) 
;;; pwg] 

205 228 (35,700 1 (30,300 

295 320 (19,500 1 (16,500 

238 (24,8’JC’) 
353 (24,400) 

212 (29,000 
234 (37,700 
354 (26,600) 

Lunarine, on prolonged treatment with toluene-p-eulphonyl chloride in 

pyridine, gives a monotoayl derivative, m.p. 230-233', [a]L + 285' 

(0, 0.43 in chloroform) (Found1 C, 63,031 8, 6.55; N, 6.71; S, 5.42. 

C32H3706N3S.E20 requires C, 63.03; H, 6.451 N, 6.89; S, 5.2%) which is 

recovered unohanged after refluxing with methanolic potassium hydroxide. 

It is insoluble in dilute acids, which fact shore that the basic nitrogen 

atom of lwine ia present as a acylable -NH- of -NH2 group. Since only 

a monotoayl derivative is formed other aoylable hydroq1 or -198- groupe 

are absent. The ultra-violet spectra show that the weak acidic and weak 

basic functione of lunarine are still present in this derivative. 
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We have confirmed the remarkable observations of Stelnegger and 

Reichstein conoerning the reaction between lunarine and methyl iodide. 

The product, m.p. above 330°, [aID + 224' (c, 0.3 in water), has an lnfra- 

red spectrum differing in only minor respects from that of lunarine 

hydriodide (Found: C, 51.89; H, 5.79; N, 7.19; OMe, 0.0; i?Me, 0.0. 

Calo. for C25H3104N3.RI.H20: C, 51.45; H, 5.87; N, 7.20. Calc. for 

C25R3104N3.~31.R20: C, 52.25; R, 6.07; N, 7.03; me (l), 4.78). It is 

reconverted Into lunarine by dilute ammonia and there seems little doubt 

that It is the hydriodide (cf. Rolt4). This last observation probably 

indicates that the basio nitrogen atom is sterlcally hindered. 

Pyrolysis of lwine yields a oomplex mixture of products, in which 

ve have identified ammonia (as ammonium picrate). This accords well with 

the recorded formation of ammonia in oxidation,2 and thermal alkaline' 

degradation reactions, and it Is indicative of the presence of an -RR2 

group in the molecule. 

Hydrolysis of lunarlne with hydrochloric acid affords a quantitative 

yield of the dlhydrochlorlde of an aliphatlc dlamlne C Ii R 5 y 2' m.p. 250- 

25J", [c]R - 0.05' (0, 0.99 in nater). (Found: C, 34.09; H, 8.90; 

N, 15.49; Cl, 40.75; N-alkvl, 0.0, C5H14N2.2HC1 requires C, 34.30; 

H, 9.20; N, 16.00; Cl, 40.5096). This is probably identioal with the 

compound mentioned by Potier and Le Men' as being formed by alkaline 

degradation of lunarlne. The corresponding piorate formed needles, m.p. 

211-212O. 

Comparison of the dlhydrochloride of the dlamine with authentic samples 

shored that it was not identioal with either pentamethylenedlsmine 
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dihydroahloride or diaminoneopentane dihydroohlorlde,7 aud we tentatively 

ewgeet that the diamine has struoture (I) for the following reasons. 

When a solution of 

I 

the dlamine dihydroohloride is titrated with alkali, the shape of the pH- 

titration curve shows that there la slight interaotion between the amlno 

groups. Comparieon with curves obtained tith ethylenediamine dihydroohlorlde, 

where strong interaotion is evident, and with tetramethylenediamine 

dihydroohloride, where no interaction is revealed, suggests that the two 

amino groups are separated by three oarbon atoms. The fact that the diamine 

dihytioohloride, which is virtually devoid of optioal aotivity, is formed 

from the optioally active lunarine under conditions in whioh the possibility 

of raoemisation oan be discounted, is taken to exclude all aeymetrlcal 

structures. Of those structures not excluded by this reasoning, (I), (II), 

and the meao form of (III), (I) is considered to be the most likely one, 

since it accounts best for the observation, 5 which we have verified, that 

lunarine given negative results in C-methyl determinations. Furthermore, 

structure (I) Is the most 

attractive on biogenetical considerations. 

7 A. Lsmbert and A. Lowe, J. Chem. 5300, 1517 (1947). 
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There is abundant evidence in the infra-red spectrum of lunarine for 

the presence of amide links. It Is a reasonable assumption, based on the 

ease of formation of the diamine by acid hydrolyeis, that the C 
5 
-diamine 

moiety is connected to the remainder of the molecule by one (or possibly 

two) such links. If we postulate that only one amide link is present here, 

and that the more hindered -RR 2 group of the diamine Is free, then an 

explanation is available for the ready formation of ammonia from lunarine. 

Details of this work and of further studies which are in progress will 

be published later. 
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