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. eRVesuLlpuilons of lusbard oil zlycosides. V. The cor .st.;.Lutiou of
sinigzrin.,

Pt

Oy .ilhcla ochinviwer .nd Pritz rede.

Zeelictive

w. Seulselen Cuem. Ges. Yoi. 47 (1914), op 2225-2227.

oiin, tis mustard oil slycoside

2 ne investizations (1) 17 years aso,
Toquires furcacr ceneriiancoel confirastion in several respccts. Jhile tnis

PLBCLTCLer Was Lble to snod with 2robability thic the su. <or molecule is linked
to tioe ou.._;\..; (J' LA.\. B VI ol v 0.;..1. I‘ub.mluv., vt.lu —ln.\d- e 20 fuu. hds l&‘)t Deexl
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ron Zrassics nlgoru, on Shoe Basis of his

for awoul 2 rzurs onc of us (icl'mpider, 2) nas tri u.:3. to separcte the : f' o

SUSASSIMG olsuiliuie residue of sinizrin By ixcans of potissiwa mo sthylate and A '

o repiace it with mochoxyl. Dy tuis rethod he hoped to et from sinigrin (I)
nthe
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Since the L.nourw“..nc-blvcosn.c.es allph).tlcally substituted in connection
vith nitroen aesraiiic weee found (3) Lo be compounds so ”UCORDOSdblb that
Licy cannot ve isol.ted us sucn, these attenpts prosressed ung uccc"‘*ml.x.j at
tirst. Uhe dnvestigatlion of the dccomposxt:.on products of these synthetic
siycosiass, nox-'evcr, nzd lea to the wiscovery of a highly interesting new -
suzar compound, thioziucose, C6H1105’ which had been isolated in the form of
its siiver salt (4). -

¢ have now succceded in obtaining the same silver compound from the re-
sultant proouct of the reuction of potassiwi metihylute with sinigrin. Thus a
svrolet vroof is subinitted of the fact thet in sini 4rin the sugar actuzslly is
azttached to the suliur, as recuired by Gadamer's mrmula.. Potassium methylate
taerelore really influvences sinirin in the sense of ebove ifcrmulation, at
least puartly. Lowever, the resulting orimary thiourcthane-glycoside soon de-
co.pusss ~ak orms talo_lacose:
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Yo Formation of thloslucose from glycoside was also observed upon treab—~ . 1
wlt OZ w mebhyl-aiceoholie sinizrin solubion with aamonias zas.

2 Lafiuvence of potessiun wethylobe is only partly exerted, with Luter-
asilibe ormition o talouret..ae Slyecoside, clice o nicely cryshallizing
conooune could e isolated Irom Ui '.‘..u.w;‘n aroauct, the comnosition ol wnic‘n :
il uxoressca by the fomanla Cw.n )b.-;\b, R w,mlv &ffers irom.that of
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sirizria only by the sbsencoe oif oo ,uu._.,_,.n bisuif.ite unolecule. Le suzggest |
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the nume "merosinigrin® for the now compownd. Lerosiniirin sos.z.s bl
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of’rpolamzca li;,:‘nt. 'sE,:'onglz.' to tne right, consequently still cont.ins iLihe
Sleg,:r ggnxplcx of sinizrin, vub is exuruordinurily stuble in coatrast to tiils
e Q s T Cravs ey, . ey e 2 ie . ¥
.,éo ¥ut§>(;?' IUSOS\.I:.&'QI :tg'}..' i.s‘ n?t.s-.pa.tfa.:c.-“c’f by boiling :ith cikiline ieau
to tie o3 mor 18 it p.rted by boiling with Jiluted wcigs. ©als £.o seinis
_ufic probuollity that nerosindgrin has a sulfurous ring comleox in ics
MO-LC‘CEJ..LU, in waose for.ution the glucosc molecule has 2 share.  accoraingly, :
“srrosinigsrin yiclds a well-uofined triacctyl derivative, thus conciins only
o - Voo I s Vo, s . . .
three +ree glucose-hyuroxyls, Cuite probubly it then hus o consti
presscu by formula III,

stitution ex-
formila accoruinz; to thio schome:

L a0 o s B woams T TR

waich 1s edslly derived from Caduner's sinizein

CH-S~C:N (3¥y /"'5> N e
g ) o CH O C: .Cz g

(H Oi — \C_H . +~K”So+
CH ol ¢H  oH

En Wy cH, OH '
M2 0 - i . . A

O course, the ring closure muy also Ocecur oy means of the veta-carbinol
group of the glucnse.
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Zxperimental part.
Influcnee of potussium nethylate on sinizrin,

Y Isol.ition of thioglucose-silver.

r
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6 g crystallized sinigrin (derck) are dissolved in 100 cem houted methyl
alcohol ireshly distilled over sodium. & solution of O. 565 & netullic
| potassium in 10 cem absolute methyl alcohol is added to the ooiling iicuid.
: Linediately, consideruble quantities of notassium sulfate scitle out. The
i reaction fiuid is boiled for about one minute more, then it is cooled and
y o separated from potassiunm sulfate by filtration. The lipht browa filtr.te is

i acavily concentrated in vaecuo; the remuining votassium sultute is precipitated
i fron the residue vy thne uddition of 500 cem avsolute ethyl alcohol. .fter re- !
ne.

ted filtration an aqueous ammoniacal silver solution ureparea from 3.5 g
ilver nitrate is added. Thne silver salt of thiogiucose imediately settles
n iight yellow, amorphous ilakes which gradually turn browm under the fluid.
~fter scttlement, the poecipitate is decanted, drawn off by suction and
wWisiud with alcohol. Uhe yield of the preparetion, dried first over phosphor-
ouc nentoxdide, then In vacvo at the twipcrature of chloroform vapor, asounited
to C.45 g. =t uissolves casily in cold water; the solution decozposes, how-
ever, uson neating and forms siwver sullide and silver mirror. otherwise
thiojlucose silver obbtiined from sini rin has the swae pronertics as preparu-— j
tions produced by the ducompositica of synthetic thiourcihance-glycoside: ;
Only its composition differs slightly from thet of the otlcrs, so fur 2s the |
silver content was found to be a little too high. This ...y te duc to the cir- ;
¥
I
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cunstance vhat this time the amorphous sald has adsorbed .sd carric. over .l

inpurity richer in silver, c.g. mustard oil silver sulfatc or silves sull-te.

For was it possible to -obtain a preparation with a consiucrudly lower silver Pl

! q cecatent by solution in water and re-orecipitation with alccholiic ammonia or '
U
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vy decomposition by ieans of hydro;en sulfide und reconstitution with ammoniucul
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Silver solLuti ’ oh

ouf i::" Io‘.;u-..'xon_. ‘qull.‘., t.:- snasytical data and the total properties should
" °C f.o DOOVE il i deseribed method wiil proauce thec suame co::xpouml, i

consiuersi Lo be thie siLver salt of thiojlucose, from sim.'rrin. o .
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CéldllUSD ~f_l‘. L LCUL sovas ~ D 7\), 3 60, 9 10058, -ig 35 ::9
FouSL C 23.03, 4 3.03, 5 10.22, .z 27.43.
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<4oeaeibion, wlter Lillinent of « ow.ily) alcoholic sinigrin solution wit.
QOY QWLOTAL b LU0 e Lol LU 100m LLlnofecue, the formotion of tm.o;_,‘.t.co\J
COULQ D wrlonSiravet alicuilively with ~aoniacal silver solubion.

swrosl. i rin, 3103159533-‘

Jne aleoholic rusecion liguid obbuined by the influcnce of potassium
Fetiylate o sind rin wau freed of resuliant thiozlucose by the mubhod Geseri.cd
apove, yiclis wn cduitlornil dejraustion vroduct of sini: zrin in 2 side .reactic...
Lae filtrute of t‘l'.i.)dll.caﬁl, silver is freed of cxicessive cilver by ihe addi-
tlon ol aguicus s.lire solution, filtered througn siziceous earth-and ev.:.noru;ed
Lo « tulek sysup in vecuw ubt « low taaperature. The syrup is ‘dissolved in 2
livele wober cou shaken with cther. The sther renoves a small quantity of a
wrown oil waicl cous noi nave the properties of allyl-ureihune or iiino-carbo.ic

weid csters I s not cxamined .Luancr due to the very smull gquantity obtained.

The agueous liquid extracted .fth cther is again cvapon.uec. as coipletely as
Possible wwier rewucea ressure «nd the syrupy resicue is boiled for about ar
aour with n;LJ 2cctic zster, ;Subscqucnt.;.y the wea Kly colorac acetic ester so-
lution 1s 1iltured and compressed to o fowr cenm.

Uoca coo

ul"d-n..:fo nad
corre cte")
amounted to

ing. suall, rouzh agzzresates of crystuls 's.'v.ua.te, witleh or
nto coloricss, Iine ncecles with a nelting point of l92° \un-
oy btureeiold r.:crjs.._.'l.llz:.uion from acetic ester., ~The yiel
& maximnn of 1. of Lie utilized sinigrin.. -
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The compound LS thoccozposition of sinigrin less its content of potassiu
bizulfate. ..c-'o.,mi srin uissolves easily in water, aleohol und acetone, .
rables cusily in acctic estes ana cnloro*‘om, poorly in ether and benzenec.

It s ot alsssived by lib':oin. it is noteworthy thet it-is optically very
soronisly weibrorouniory ia cuenbrast to levorotatory s:.'u.;;m.n. Poiled with
aliazine leza solution, merosinisrin does not cause o...ac“cm.ne,. rehling's
sclution is not cnm.&,cu by it; not wsven ulter lengzthy boiling with diluted
azcius.  fter hcubing in the fube with 10 sulfuric zcid for 4 hours at 1209,
no Grcomposition of merosini_rin is.noted; at 1609C desvraction of the mole-
cule oy the acid occurs, accomp.nied by formation of humic substances and
carun u.-l odor. dirncc only ua total of about 1.8 g of ihe compound w.s availaul.

in purc fora, anzlyscs were in vart conaucted by microcheidical msthowus.
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13,045 m3 substance: 22,310 ng Clo, 6.020 ng Ha0.
he992 ug substance:  0.201 cem i (22° Tl 05)
59'—'0 7 eyt et - O’ '!.
2920 mg gu9¢t¢ncc. O 225 cem \21 C, 710 ).
0.1141 g substance:  $.1038 2 Basd

) - . - )
oOéEZgg substance in 6.930 g a:ater snowcu & freezing noint depression of
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Optical detersin.tlon wes conductod in equeous solution.

.()ar sodium iigat, alphe ot 20°C cquals #2.12° (1 dn tube, concg..‘:,:"'t:.c
5441 ‘

Therefora L&J » = + l‘f? 5 zo .

Loon treutient with acetic qu.:,fum.o.c werosinigria yields an triacetyl
derivative. C.18 g merosinigrin is boiled for % hour with 0.5 dehydrated
sodium acetate in'5 g wcetic enhydride. The mixturs is poured in boiling
water and, after coolinz, ncutralized with erystalline soda;” whereby tiec
acatyl substance sepurates. It is absorbed in ether.  The ethc.re..l solution -
is evaporated after drying over calcium chlom.m,. A thlc.c on.l reanms, wiaich
may be transforued into crystals by r\.pea ed dissolving in a h.tt,...e etherand
very slow evasoration of the ether.

'L‘r:.ac“tyl—merosimr‘rin forms large, colorlc.ss slnbs with a me.ltlng point
of 177°C {uncorrected). »

Yor analysis, the compound was dried in vacuo at the temperature of water
stean. ’ ‘

0.1230 ¢ substanco: 0_.9759 g BaSOA.

6161‘12108:\"3. _C:a.lculated: S 8.2
wound: 3 8.47.
20TES

{1} Paper 235, 47-82 (10975 Vol. 30, 2322 (1897).

(2} see also the dissertation by .udvig .. schvetz, Jena 191k4.
(3) 4. Schnclder et al., Vol. 47, 1258 (1914).

(4) Cf. also the preceding paper.




