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2 freeing the resulting material from honol ogous am no-sugar derivatives
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of honol ogues cane be prepared preferentially and i ndeed al nost

sel ectively. Thus we have found that in nutrient solutions which contain
more than 1d he ERRTY |
are predonlnantly f or med along wi th horologtes t her eof containing 5, 6 and
7 hexose'units, the strain SE 50(CBS96l.70), and the strain SE 50/-13(CBS
614.71) in partlcular being 55 suitable-for this production. However,
under certaln circunstances it *suffices nprely to add 0.1-3 wt. %,
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35 can al so be obtained fromthe higher honol ogues by splitting off
nonosaccharide 35 units. The splitting off can be carried out by chem cal

ot U“Ly”utlb “yurc| yolc or— Chem-cal h\lr‘lrn| MQIQ LS nreferablv carried out in
1-5N aqueous mineral acid at 50- 100[err]C especi aIIy at 90-100[err] C,
ver a period of 10-180 m nutes. 40 ) Enzymatic hydrolysis ~
spreferably carried out by incubation wth a suitable 40 hydrol ase,
és;ec:lallya[err] anyl ase, an a-anylase that is not inhibited by the
corrpo‘ynds of the invention, or an agg/l ogl ucosi dase’ of mcrobial origin
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65 W sp. Hon’by m&ns of
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f icf ion fronp 0. 35 ticl
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t hggi nve%’f@b"l‘j‘w% B g&fﬂtégntf’ﬂm’lﬁﬁQf?%a‘at'éi"ctﬂéf rpqtiopgted shedldral or in the

acid range. Tbprep ﬁfaﬂt@e ﬁﬂ@ﬁh’éiﬂdﬁlduhﬂsoﬁ@ms'm&lﬂienﬁ&ﬁtﬁeﬁi@nt i o from -
i nactivepy gavmt‘!:g %‘ argd laedeseribad bove candwpb hezihlsﬁgso have

i nhi biti d% ‘%gxa ﬁgh h'l’ar x unds of the
ot | o e el e S B o et 7 0 1%
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of the Imsﬁaﬁgiaﬁ“‘éﬂé'éds h“ﬁgrs,fsm B i %féf,ggs Ter s such as, fo

exappl e, tdbsgarded &/bas8 sGbstabie ¥or'm Ws_;have f ound
that the conpounds of the i ngenki ozcan be bound _particularly’ successfully

- 15 ~ from acet one ‘sol utl,g.' '5 etone, pH 1-5, -preferably pH 2-4)
"to cation 15: exchangers, whi f hese conditions. e ¥hibit -a
substantial I'y enhanced. .adsoP#tiYe ®apdtity for. the. corrpounds Provi ded the
sol ution cofieal RSinpiR wfonbidddhardl”s p055| bl e to bind the
'corrpounds -OThet h@h?:?\ig\iﬂﬁinbbﬁnaﬂ%ea&?v%é }ﬁ£§£ %éﬁc&e re?i Ee gers such as,
rlit CFN!Y@BO %{Mﬂg one addigjonal unit of amm;pmdtmde‘.(pkeﬁeralﬂwe of aC| ds or bases

o!
er ab m& mo?o%hlsosenes are erther charactensed in that on -t

acid. total hydrolysls they  give “component I [C,,H,;;O,N] ‘as well as the
corresponding monosacch The structural formula shown below was deduced
for “componentl —_— .
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acid, particularly in concentrations of 0,01-1 gramequivalents/litre are
best used for desorbing the compounds of the invention fromthe cation
exchange respectively

basic ion exchanger or the base respectlvely acid is stripped fromthe

desor bates #n vacuo 25 and the conpounds of the invention are

obt ai ned, after concentrating the solution, 25 i by lyophilisation or
precipitation. with organic solvents, preferably wi th 10-20 vol unes of El )
acetone. Furthernore, it has'proved pgssi ble to separate the | ow nol ecul ar
conpounds of/t-heSi nventi on from nert . sacchalr48d,é43 by chr orrat ogr aphy on 30 $§

exchangers based on cel e S el:l Lgse (Messrs. Serva,
o ol ber g) - Buf for's, - pLhey ﬂ“géﬁ%“mg"ef s g en5br 6B
preferably. 2-100 mV gbsqisemnmd-l—y 5-10 nv |n the pH range of . _

preferably %pH 5-6, are pref erably used- as runni ng;ents The

prerequi sit.g ;0r effective fracti 10 hatet he dalt.contents_jn the .
preparations=to be fractionated “?fe&ﬁ, W as possi bi%.

35 To prepare in a pure state th n |vud | NP msBun of thelnventlon
the pre- purified preparations pr epar ed as described above can. be

chr omat ogr aphed cusi ng a. l)t;s b ?’ﬁﬁi;ls@ﬁ $d BY Svhede n £X L& th‘aa pP-2- 5
(Messrs. Bio-Rad, Mink g)!%np aaf%ln ﬁ°&ﬁﬁtbe;<ﬁ§&eq DS EAN A Bﬁ\gﬁ thi

| ayer chr omat ogr aphy hngeamemlmshﬁﬁgh having i adtitiomah glacose whie opamssmgrgpmmds of

the invention are cord hrq r an .
| yophi | i sed af tgr Conﬁeﬁﬁ%ﬂ‘{?ﬁd‘b}l’é’éﬁﬁ‘%ﬁ' ‘5‘&%35& S tuot ““é{% 10
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fol | ow ng_ ami no- sugartGeigpPEGERter &a}att@rtstt 6 Ris il Sepl o a pReS

regarded &s thesbase chehieal fties, lts structure arnid its reactivity? singl g5
nonosacchari de, pref. h@ompeqeneﬂg audes,amorphouskolid subiFinse Mqhéwlmnbmr s

are derived from t he HQs PME MR @p Mﬁ%ﬁdh“%ﬁé’é‘%‘ﬂ‘bﬂ} B@Atlai ni ng one
addi ti onal unit of a F/ARASRF CRbmRgraphyef €r ably of a 50 -

hexose, especi al | y of lginuih figent: ethyl acetate/MeOH/H,O 10:6:4 (viv) '

50 All nenbers %f th|(sTI|ﬂFé @g’owefs@fpé‘stoﬁﬁehﬁhrther char acterl sed in that20 - .
on acid total hydrol %Sk, sh GHcadiel foadfdl BOER fche trbil Méske tﬁcﬁfefctétterstﬂuu'\ﬂ as
wel | as the correspondi ng rmnosaccharl The structural -fornmul hown

bel ow was deduced for "cdifp@heenﬂ |0'46 "Conponent " [err] - .5'

1,482,543 = altose - 5 This conpound has. a strong

anti -hyperglycerric action. Formila: Pd represents the conpounds of the

i nvention containing one orGhwame:glo6Sose units:- [err]

ld 5 : The base substance of this series is that wherein n=1 and IS
described hereizs 5 asFBeaRagettadyto-use TACHIR oM@k Mackeri es differs. as
fromthe next |ower or next higher menber through having an additional

gI ucose unit or a m ssi ﬁﬁ"’ﬂ!‘iﬁ gsg' 4Unit. The corrpound which is larger than

"conponent 1" by one gl uapaRsdiNoss (i . €. 10 in which n=2) is _
designated conponent 11", the conpound which is. larger by 2 -10 gl ucose
units (i.e. n is des@‘tfaﬁ"ed 6¢onponent V', and so on. Al these
COWDOU”dS are, char act er ix3Re/Nio f{r&fﬁtay?élg&l@is‘%elt%e%lfomgc[e?ihﬁ/ﬁ'vfslbw‘@nysﬂﬂh éi -

“conponent 1" aod gl paeA brown-black coloratlon i obtamed even at room temperature or 30

_ slight warmmg . '
. b) Gas chromatography ' '
For examination by gas chromat airaphy, II is sllylated together w1th a- and iB
: D-glucose or sucrose as the internal standard, in a mixture of pyridine (1), . =~ -
35 tnmethylchlorosxlane (0.5) and N-methyl-tnmethyl-sxlyl-tnﬂuoroacetamlde (l) 35
[ 4

Column: - 6 ftglassfilled with3% SE30on -
_ - . Chromosorb WAW (“Chromosorb” isa Reglstered Trade -
S - Mark; SE 30= slhcon-elastomer of Hewlett Packard)
Temperatures: . In]ectnon block 300°C ' o - '
40 - Detector 300°C - : C 40

Oven 220°C isothermal, until elutxon of the peaks of a- and p—D-glucose, o
subsequent temperature programme 15°C/minute up to 300°C., )

Detector: . FID (FID = flame ionization detector) -



"Conponent 11" can be characterised as follows with respect to its physico-
15 chem cal properties, its structure and its reactivity:
. 15 Conponent |1|--is—a—col ourless. amor-phous-seli-d-subst ance of good
solubility in Herr]0, DV, DI\/SOand MeOH. It is also soluble 1Th hot
ethangl. a) Thin |l ayer chromatography: Running agent: ethyl )
ace %;[ae MeOH H err]0, 10:6:4 (v/v) 20 "TLC' = Thin Layer
.Chrigrmat ggr aphy" )" . 20 1. F 1,500 silica
gel T€ady-to-use TLC filnms from Messr's. Schl ei cher & Schiill Rf-values:|II

- - e l ucose 0 6!5% 1. _F 254 silica gel readygto-use
TLC pl at eGasfei .om Messr@amg}/g;s ml/2m1 R -val ues:t TT-0.47-Wal t ose:” 0. 54
d ucose: 0. 66" AgNO, / Mnﬂi&h@ds reagg t?oinﬁmﬁ&%t used for. renderi ng Il ,
visible on silica gel 30 - plat eH,ZMnlbmﬁma bl ack .col oration s obtfai ned
even at rR&EHARREL A after 30 sljght warmng. * b) Gas
chr émat ogr aphy: Fng %!53 u%,%fr on by gas’g}'ﬂ\;‘ﬁ%rat ography, 11 is eryFai ed
together with a and e¢rm]e D- gl ucosqz;ar;;,g,yggpse as the internal §té&ﬂdard in
a mixture of pyridiné (1), 35 -i6-+-1eninytech) orosi | ane (0.5) and-
N—rrethyl MI-srIyI-trrquoroacetamde(1) -35 Col umm: 6 ft
glass filf e&ﬁE E,gﬁﬂgpngﬂ{ qe "Chroposaorb” is a Regr stered
Tr ade l\/arrketlﬁlﬁar)mrdissm M ot%% g%ﬂl’ é’%erat es:
| nj ecti ofbradM-¥ooc 40 - - ét
40 Oven: d?@ﬂ[s Ik 1 SOt her mal untrl eI utr on of t he peaks of a and [err]

.D- gl ucose; mb@ﬁhs&WEﬁW 6f &Bpﬂﬁmm]l@r g‘%ncg%jrqgilé%l: C,l[J (F;r ; 0

.
-

300[err] @anﬂl})e@ thetrenge of the O~ &d(d?—l—b valefﬂ:yaﬂ&ah&ﬁ' Z 6
1,482,543 = GGases . Carrier
.gas: - © NMRSNE@mm]mttDGHa{tmzmMma (ﬁggquﬁtl on’ gas - At 80 mi/minute

H err] 20mn1/m nut e Retentr on.times: a-D-glucose .. 3 mnutes 5
[err]- D"gfPlicose . * Multiplicity . 4 njnutes ‘SUCT OS€Relative intensity 12~ 13 M Nnut es
Il 1.3 Doubk? AT gigotes ey—Cptical—ratation: A non-crystalline
sanpl e of |1 obtained by concentrating a solutiochof Il in 10 '

met hanol %hs di sstirmeld”t hmu;emmnd the speci fi. clﬁ)ptr cal rotati on was found
to be 1G Ja][errl = 134. 3£err] "I'R spectrunt - Rat her inconcl usi've IR

spectrum of poor s‘t“fJ‘U r2@d 5 19 KBr |va| n.absor ptH on bands in the range of

t he 0- H3and.- O vag,ergc& y,,rtbg@ﬁdg e NR spectrumrn CD[err]OD at 220
MHz: (Figure 1) in ppm " . %dm&?rw RH

Rel atr ve “thit ensi t4B sysgem; J - 12 HzDoubl et ;- J - 6. 5 Ky _

3 H2.3 4.48 TﬁAu“eE’ Pg r] and J[err] 8-10 Hz. 1 H3.15
"Trrplet" }(err] and [er - : 1 H : .
and 51 Doublet; J = 2.5 Hz J. '

4.9 Singlet '
_ inglet 11 H protons replaced
. - by deuterium

5.0 - Donblet; J = 2-3Hz .

. (poor resolution) 1H
5.8 . - " Doublet; J = 3_4H '
(poor resolutmn) ‘ ;_1H

33H

(Abscissa in the figures = d (ppm)

) Acetylatlon of II

IT is reacted in a 1:l mixture_ of acetlc anhydride and pyri | ot
temperature to give a decaacetyl derivative (molccul’z'ir welght 9(?3};1‘ Idfl?lfe ?2;::3)“:;
2 is carried out in 1:1 glacial acetic acid/acetic. anhydride with catalytlc amounts of
~ H,S0,, the formation of an undecaacetyl derivative (molecular weight: 945) can 20
. also be detected by mass spectroscopy alongslde the decaacetyl derivative,

NMR spectrum of the decaacetyl derivative: (Fi 2
MS spectrum of the decaacetyl )c'ienvatlve ( 1gure )

, Molecular peak: 903 2.5% relati o ' -
25 Base peak: P _ (3.5% relative intensity) ' o .25



3.3 - 3.9 Signal s cannot be allotted individually 12 H 4.13

ABsystem J - 12 Hz 2 H4. .48 } Doubl et; J -

7 H ! 3 -1 Hand 5.1

} D@m et; J - 2.5Hz } 4.9 - Singlet i
11 H protoens replaced by deuteriumb5.0 Doublet; J - 2-3 Hz (poor

resol ution) - 1 H5.8 . Doublet; J =3-4 Hz

1 H (poor resolution) (Abscissa:in the figures - 8(ppm

33 Hf) Acetylatjon of I1: IT is reactedln , 1 mxture of acetlc

anhydri de and pyridine at roomtenper aturel
(nol ecul ar . wei ght Qt}rﬁy)ortadtffragxhaxtﬁmﬁ:ltm;) &nfaiiraﬁgeg out in 1: 1 gI aci aI
acetic aci,d/acetic anhydride-with catalytic ambunts of 20 '
Herr]So[err], the formation of an uﬁﬂeé%é@%%‘ﬂ%‘?‘l‘”atl ve. (rml ecul ar

wei ght : 945) can - 20 al so- be detect edg4b?6m§m§@,ﬁggs{t scopy al ongside the
decaacet yl, derivative. NVR spectrum of Hé ‘decaacet derivatijve: (Figure .
2) M5 spectrim of the decaacetyl der T83:84% eclatiypinténsitydr peak 903(2 5%

relative intensity) 25 ) Base pe
25 7 % %(35/ mlat%éiné?s%QB Irrportant fragrrent

peaks in the upper mass range 844 (WMAmeentrmltﬂnsMy) 784, (36%
relative |nten5|ty) 783 (34%relativ
759 (35%rel ative intensity) (396] @W%va)ménmy) 5 556 (36% rel ative
intensity) 496 (37% relative intensi u;@(z%ﬁelitﬁre%temitﬁtl ve intensity) g)
Met hyl ati on of !E}W%E@atwﬂ"-yhe rrethylatlon .of with CH[err]I/NaHln
di met hyl ‘sul th@(l de methylationlg m@ﬁ hpq M Sulpfskide!

product, the decanmet Ayltondeirmhedkid) th maid rtE:duat Bimhtngé Eg p&atares
undecanet hyl deri vatm\ﬁmaﬂmswlts ﬂlpmndecmtmddm\ratlmak 623 (6. l%rel atlve

intensity) 15 gg_@esppc - 535
15 2nd nol ecul ar peajsol ularpea@Sbj@lg’z%m@emteﬂg@y)l nt ensi ty) Spect roscopi ¢

data and chem tal pr?"ﬂd tlakels shé®t he fol | ow ng structure for .20 15
[err] Il i's a mixtureddnolesplaror err]-fQrm - as is shown, in

parti cul ar, by the NVR R segctra 6#%@&%&%?& tﬁ%“&”gof the honol ogous series
"conponent II1" [C[err ]spbﬁtﬁfsab&[datara]nh[khenﬁeal piupertiefshow tiey foliewingtetruttatel foms

with regard to its pHysico-cheni cal propertles |ts 25 S structure and .
reactivity. 25 111 is a

readi | y water-soluble am)rphous soI pro Th| n layer o
chr omat ogr aphy 20 Runni ng agent : (red’nr]O 10: 6: 4 (v/ v) 20

‘Iisa mlxture of an a-and & ﬁ-form, as'is shown, in partlcular, by the NMR
spectra,
The next member of the homologous series “component III” [C,_,H.,O..N],
_ can be characterised as follows with regard to its phys:co-chemlcal properties, its
25 structure and reactivity. - - 25
III is a readily water-soluble amorphous sohd product '

a) Thin layer chromatograph
Running agent: ethyl aeetate/MeOH/H,O 10 6 4 (v/v)

1. F. 1,500 sﬂxca gel ready-to-use TLC films (Schleleher & Schull)

30 . Rf-values: III: " 0.35 : o I S %0
*  Maltose: 0.50 : -

IL. F 254 silica gel ready-to-use TL'C. p_la't_es..(.M_erc_'k):r _' -

-~ Rf-values:III:  0.33
’ Maltose: = 0.54

35 Bl glves a’ brown-black colouration with: the AgNO;/NaOH' spray reagent 35
even at room temperature or on shght warmmg of the plates.

b). IR spectrum ' ' ' ' o
Rather 1nconclus1ve IR 8 ectrum, of poor resolutlon, in- KBr M_am
absorption bands in the range of the O—H and C—O valency vibrations.
40 (3,700—3,100 cm™ and 1,18 950 cm™, respectnvely) _ _ 40

c) Optical rotation:
[a]d in H;O + 147. 2°



. F. 1,500 silica gel ready-to-use TLC films (Schleicher & Schiill): 30

Rf -val ues: 111 0. 35 30
Maltose: . 0.50b 1l FE.254 silica gel ready-to-use TLC plates (Merck):
Rf-values: I11: 0.33 Maltose: 0.54 35 1l gives a

brewn- bl ack col ouration with the AgNO NaCH spray reagent 35 ewen at

r(@en tenperature or on slight warmng of the plates. b) IR spectrum Rat her
i nconcl usive | R spectrum of poor resolution, -in KBr. Min absorption
“bandsin.the range of the 0-H and CO val ency vtbrations. 40
(3,780-3.100 cnf.err] and 1,180-988,8a{ert], respectively). 8 o/
40 c) Opt rotatio l + 147.2[err] . 3
1482, 5434)9&1!1 spectrumn o'hn HJB [ho'ﬁﬂH &“gule 3) 8 d) VR spect rum of 111
in D[err]@l\ﬁthﬂa?ﬁnmhe Vet hyI ation by the Hakonori net hod:
Met hyl at i on M‘Fthﬂ%twﬂ\mf ?1‘ “Né N %P‘Zﬁgﬁg}ﬂ%dﬁglgﬁlﬁgm de gives, - as
t heg mai nv\%f eth li zf? 88} b m)unt§/of t he

as

pr oduct I C een et hyI at ed 14-fol d.

5 f) ssﬂé@m&pmmrméfthhme product; The rml ecul ar peak at 827
(e s TS RRGE Rl é%? g gﬂ?ﬁﬂg TR ! 2

C[err]H[qg seton ecu ative |ntenS|ty S
- prasent. at. &hé)most lmportant fragm&hepemm I mpor t.ant fragnent peaks We:

10 739 (27%relative inte 7% relative intensi ty) 535 (30%
relative intensity) 388 (J}S‘é%fegf’ é’?”l“ n5| ty) 15
386 (13%relative intensison)3.7% relative intensity) 15 284 (13%
relative intensity) 187 (12% relative i nten5| ty) 171 (40% rel ative
intensity) 101 (34%rel at v EVnte gﬁg‘? nippsiyy
88 (25% rel ative intensitigg (9]*;1,;1@5%:5@@; The foI I oW ng struct ure of

~conmponent Il is in accord with all chem cal and spectroscopic prope‘rt | es:
25 15 Conponent |V 388 (1¥erelaixe intrngidr nenber of "the honohsgous -
series. On acid 25 partigl ﬁdfeﬁ'txyéin&nsllyb]e compound can be split to g| ve
conponent |1 and glucose in the nolar ratio of 1:2. Thin Iayer : *

chromat ogr aphy: Runni ng atfit2% relatiyginta8t) et hanol / wat er = 50: 30: 20 30

F 1,500 sitica gel ready-{®Qus Eh@ﬁeﬁl (Schl ei cher & Schiill):
30 Rlerr]-values:IV: 0. 4178( éere Ll d%ier honol ogues, especially

conponents V-VIIIl, are vely (Mtﬂaltleemtﬂbtye to inhibit saccharase and very
much nore abl e to I nhi bit ey ?5?{"%‘%?’[ {ne%nshe pancreas t han the | ower
§ y.

mefBers of the series (conpon
. © 75 base peak

The following structure of component IIL is in accord with all chemical and
. spectroscoplc propemes :

o o o o
: °'5 . ( 2 m"{m
oL 14 % ﬁ-%% -
25 - Component IV is the next higher member of the homologous series. On acid 25

partial hydrolysis, the compound can be split to give component II and glucose in
the molar ratio of 1:2. .

Thin layer chromatography
Running agent: n.-butanol/ethanol/water = 50:30: 20 ' : '
30 F 1,500 silica gel ready-to-use TLC plates (Schleicher & Schull) . 30 -
Ro,m-values IV: 041—046 _ :

The hlgher homologues, especially components. V—VIII, are very much less
able to inhibit saccharase and very much more able to inhibit a-amylase from the
pancreas, than the lower members of the series (components II—IV). .
35 _ On acid hydrolysls of the higher components, the corresponding lower - 35
components can in each case be detected as intermediate products; in addition, -
glucose and maltose are formed as products of the sphttmg reaction.’

" Thin layer chromatography: '
- Running agent: n.-butanol/ethanol/water = 50 30:20 (v/v) : '
40 F 1,500 silica gel ready-to-use TLC plates (Schleicher & Schill): . . 40 -



35 On acid hydrolysis of the higher conponents, the corresponding
| ower 35 corrponents can in each case be det ected as internediate

product R oducts of_.the .
splitting reaction. Thi n I ayer chr orrategr aphy Runnr ng agent :

n. - but anol:/ &t hanol / wat er = 50: 30: 20 (v/v) 40 F 1,500 silica gel
ready-to-use TLC pl ates (Schlei cher & Schiil I) 40 9

1, 482, 543 9 Rerr]-values: V: 0.30-0. 341
V: 0.21-0.23 VI|; 0.14-0.16 V11 0090115 The specific

I nhibitory ﬁ-ét i v?t les.of "the conpounds of #8233 ent i on can he_ 5§ 9

determ ned by neans OfRg.-vilidso: en.agmeu nhi bition fests. Anylase test One
anyl ase i mhibitor unit- (I~ Al U yj:sedglpsed as the anmount of ‘i nhibitor whith
inhibits two anylase units to% ﬁ‘)‘(-t"ﬁ- _of 50% Cne anylase unit (AU is
the 10 nmount. of enzyne 8 r..the test. conditions specified
bel ow spl |ct,s\j; 10 [err]equi VHkeRf09eP.1Yl ucosi de bonds in.the starch per

nte. | Tne, or 8] eau vaRolaahl i, BRA0S AU ARSI 1P e SRIRiAY kol Ly

as [err]equival ents Qktefr ' ,, cgngg;,q,m rosa I c acid,
and are quoted as [err]equr vaI ents of mal t ose equival ent's, usi ng a mal t ose

(30 22" e e pap Sl Dl i A . o

solution to '150be teﬁ:bed dfl’b 1cﬁ un e hditio| s,seaﬁeap ttel

buffer/0.001 M CaCI[ fezhsosuk smq!rrperm yﬁﬁhqnebwmlw %tgmhtlo 20
mnutes in a water *nut es
d gﬂg; se equiv:
at 35C with 0.5 0usn i&i o:stlﬁrectiros nm g egbruuon

pre-warnmed to 3] err](IO—(E@ILUIIDI)mthhm—lomasmhmnmfaezo ,ut ofthelwgmzso 15

Mer ck, Darnstadt), @“tstj i mbpf 0,02 RS‘?@’{' t' 20
(according to P. Ber Rfikleds thoh rbbich k5 Wx? ast.c G

page 149) is added. Ialuﬁtmvemp hashkeen Qf rewar,meﬂ o 3bm lub& nmet B, 1,052 fiom
mnutes on a b ing %m%%rgﬁgidaﬁgﬁ gd elzﬁgfgq trmallégﬁ;g;éer;qsggrgd 20
wat er are added. The te boili
correspondi ngly rradewafbrbitaakdmeﬁm fed water ar Bedtl? Iif&h%’té’ the
anyl ase acti vi t whi @h540msis mlettsueﬂfamst Weorwfsmdmemmaﬂtr %ﬁgk wnﬂt@utwmm

d of f Fara eatian. addgtion of 25
5 rea oft & v gr@rgr gﬁeﬁt@m% L i SR

pad

1
14 £dfdhd, Ofe The
percentage inhibiti orpencent edpiilitomis pmtﬁednas:arfmumf oﬁtheqnptrehu ent [err] of

i nhi bitor. + AU ++ 30 + relative to I| '
30 ++ AU in-non-inhibited batch of the 'H%&< and the 50% i nhibition
point is read ofpf tha @utivetoassd converted to AlU ng of inhibitor. 3 -

Saccharase test 35 ++ AU in i@nishibideichutchacfdhé sumelsetisr unit (S1U) is defined
as the anount of i nhlaq;? ther50%3hibitipn: poipt i reaq toff theygurys ardhepmusrted (o ATY/mepft he |

extent of 50% One sat clrtarase uni t (SU) |s the amount of enzyme whi ch under

the test conditions $Speharhsegestsplits | r of sucrose to.glucose and
fructose per nidute. Thes axesp duhibitog € REoRy tn‘?frt bémf 35
quantitatively by rreﬁ]é A’E‘ﬁ °°x? tdapsnes o “:}nf,[;?
condi tions under whi @nlibr@seftolrgtubae aaqblfﬂubﬂosmraimﬁtherlﬁummef bnﬁabarhar ase

no 40 |onger takes ﬂPfawnedTGu@araE ase .

t A AR t@ wdvéh raw%tbe
sol ution[err] &% ust AN sgr sfiem&s P letobe ddtutibl Tty or %
0-20 [err] of t he sohd!0NDBUL w1th 20 ug of inhibitor or 020 ul of the solution to be
tested and made up to 0.1 ml of 0.1 M sodium maleate buffer of pH 6.0. The
s mixture is equilibrated for 10 minutes at 35°C and 0.1 ml of an 0.05 M sucrose
45 - solution in 0.1 M sodium maieate buffer of pH 6.0, pre-warmed to 35°C, is then 45
added. The mixture is incubated for 20 minutes at 35°C the saccharase reaction is
‘stopped by -addition of 1 ml of glucose oxxdase reagent" and the 1ncubatlon is

" Solubilised saccharase from the mucous membrane of the small intestine of the

* pig, according to B. Borgstrdm, A. Dahlquist, Acta Chem. Scand. 12, (1958), pages
1,997, diluted with 0.1 M sodium maleate buffer of pH 6.0 to the appropriate SU
content

2 The glucose oxxdase reaf ent is prepared by dnssolvmg 2 mg of glucose oxidase
(Messrs. Boehringer, No. 15,423) in 100 m] of 0.565 M tris-HCl buffer of pH 7.0
and subsequently adding 1 ml of detergent solution (2 g of Triton X 100 + 8 g of
957 strength analytical grade ethanol), 1 ml of dianisidine solution (260.mg of o-
dianisidine.2HCI in 20 ml of H,0) and 0.5 ml of 0.1%; strength aqueous peroxidase
solution (Messrs Boehrmger, No. 15 302) _ .



tested and made up to 0.1 m of 0.1 Msodiumnal eate buffer of pH 6.0. The
m xture is equilibrated for 10 mnutes at 35[err]J]Cand 0.1 m of an 0.05 M
sucrase 45 . solution-i-p-0.1 Msodiummleate buffer of pH 6 0 _

pr e- war ned to 35[err]C, is then 45 added. The m xture is i ncubated for 20
mnutes at 35[err]C, the saccharase reaction is stopped by addition.of | m
of gl ucose oxi dase reagent[err], and the incubation is 1) Solubilised

S grase fromthe nucous menbr ane of the small intestine of the pig,
according to B. Borgstrom A Dah_l ui st, , Acta Chem Scand. 12, (1958),
paged® 1,997 diluted 3 19 tst he

appropri aéostuﬁkh ﬁﬁahﬁm&r 3020inakMt B OChiRRafl DRsd? Sdﬁﬁ&ﬂélh H,So,pr epared by
d| ssol VI drapdof mgiurenen carxicdiag at B&ganstBOGﬂlﬁsp lm,l:lahh 15, 423) “in 100
tfgfgg

queits, entﬂze m dding 1 ml of
det e,rgen T‘ﬁ?bﬁ cﬁz‘{e ,§ ‘j’%eB g@;ﬁ;ﬁ) ‘-}meé‘%“’&'?% gth arg)al ytical
grade et hano |an| st dine solutien (260 ng .of o- dianfsidi he. 2HC1
in 20 nm m;uaﬂﬁgtr]O) and 0.5 m ‘of 0.1%strength agueous per-oxi das’e

sol uti on’ ( Mame neltasBarbibis o e MINDis 1155:3@33 the amoukld of inhibifor which '
1, 482, 543nh1b1ts two maltase units to the extent of 50%. One maitase unit (ML) icthet | nued for a

fur her ut eonditions speeifisdbelast,r engt fy
H err] S fﬁmt& qﬁé%l? §E§Am L °@gg§{%§’g‘é§‘&?§ °°s°{l°r )g,l, 5 nmlggai nst a

corresporvemh lbluadﬂtwh‘l'@ aeﬁlathela@httm fmemshbsthet sitapene bagage | nhi bition of

t he saccH I -P%r 41'@}‘09”@/9 or SIUlitre
m‘ﬁﬁ%@ el f&%&h&%ﬁf@%‘m QUSi nqb)a gl ucose

-

froma knewseddsd Rhdd:
cal i brat- mxtumus vthblmbd o8 40 tbmites aOBSS Ol f0asml. dfrahlotmrsmoinamsue

defined &lut “:fﬁfﬁ%ﬁt&ﬁﬁ Oﬁ%}@ %@ 3501@ lglﬁll?egase units to t he
ext ent ost y(fy% o sﬂm me whi ch |‘n one
m reet e a maraomdndsumsscsmeﬁhf?dr e Mtr H,S0, splawts |

[err] ”W@t%@ ‘g‘ o a Mmeespiﬁuhn kank] nol of glucose

f or rred ar pa"&fm&b gzg)g!e‘fn W qxﬁd??m ucose oxi dase
reactlonl nidisin a 't °of maltose by the
mal 25ase no rnmgamtst akﬂﬁ @h&ﬁ‘oeenz}_ﬁe GHfibitionOtékt foR ey écﬁﬁtmdﬁd&‘i m @ a maltase
sol utionh me, ansitlisc oQpgddsiof the co n?d Eﬂlof the verioherr] of i nhibitor
of 0-20[ & VHChHR copgists En“t°f"o‘i‘is' Yss 41 summarisedig t %%H‘%Hh‘a'h@“%de up to 0,1 n
with 0,1 M sodium mal eate buffer of pH 6..0. The 15 mixture is

equi l i brated fofaZQuiBentit €9 at 35[er ‘1 €:and {0. 1. n1 of anm 0.05 M nultose

sol ution in 0.1Misodk usitsmalleat e buffer- of pH 6.0, pre-warmed to 35[err]C,
i's then added. Teesmelegelere |i's AMubaf etffor |20 njites at 35[err]C and the
mal t ase reacti ofr TS OpPEY DY, T1gl ucose oxi dase

reagent 2), and 1hei|?11::ubat|0n @6 0 %’Ogécc n'?}ogﬁej.for a further 30
m-nutes at 35[ efr] @~ ZTher ealf t 300,000 | 63{0060%1800®NGt h- Hrerr]Sqerr] 20 is
added and a neagurenent carfied out @t 545 fQm I pst a correspondi ng
bl'ank. To eval ugit e e resuj <0000 e%lc"@?rtcgé.aq%ﬁh bition of the naltase
enpl oyed ‘i s cal ¢ul gtegdsand -leryy@rjdoed L@, hUlg or MU litre froma know edge
of the 50% i nhj. i tion point} and. usihg.a gl ycose calibration curve. 25

The results of §heni=5-7i. tro 39,099,009 | h|2bi09| gn t—est for specific individual
25 honol ogues ane—e-serete—ranges—of--homotogues—of- t he: conpounds of the

I nventi on. | S 4 e rised in the
t abje Whl;ﬁhc ﬂws% %{rﬁr@mﬁe taglfeo%h g%fs%@ﬁgﬁ?g&%ﬁ&ﬁ% E}lgﬁ le 39 A Ug
SIU g honMo;:;E sgries; tllus, the com oundsjmeiu(:]m): 5—T7 $wWE(00-fold gr@tﬁoo n =2

' tlon ipound with n = 1 he *
- 309’ 000 othe a@énm oggl ronounced at@%;@m w1th21 000 5, 000
n=4-6 n-2 1th n =9 mhlblts half as strongly, and the higher
35 denvatxves show a further decrease in the s eclfic activity of saccharase inhibition. 35

In vivo, the activity in the sucrose over eedmg test runs approximately parallel e
to'the specnfic inhibitory activity found in vitro.’On the other hand,-in the starch
feedmg test in vwo, we: found that the compounds with n = l 2 and 3 had an .

.. 9 Solubilised maltase from the mucous membrane of the small mtestme of the plg, ..
according to-B. Borgstrém,-A. Dahlquist, Acta: Chem, Scand. 12, (1958), page-
- 1,997, diluted w1th 01 M sodmm maleate buffer of pH 6.0 to-the appropnate MU
-content : .

2 Preparatlon of the glucose oxldase reagent as descnbed for the saccharase test
page 19, footnote 2). . .



n =57 30, 000, 000 2,500 - As can be seen fromthe table,
the specific |nh|b|tory actrvrty tomards 30 pancreas a- anyl ase

i ncrease vy : - Aei=aH ;

series; thus, the conmpounds in mhlch o 5 7 shom1a 100- fold greater enzyne
inhibition’tn vitro than does the conpound wth n=121o0r n=2 Onthe

ot her hand, the saccharase inhibition is wost pronounced with the (E)
derivative wth n = 2, the deri-vative with n = 1 only inhibits half as
strongly, and t hi gher 35 derjvati ow a further decrease in

t he Sge)él f1\€' a q v : : inhi htqu&ﬁ‘? 35 ln vivo the actiwvi f;}l
in the sucrose overfmdtmcﬁssd 10- umo-a seﬁypmaramlylael mmbmbinez WRECI f iCc

i nhi bitory activity @%Qmj l&aTaEE%ch@l les 3, hemids) in the:starch

feeding test in vivo wﬂ% ;a"‘gfafer%"m% had
an 1) Sol ubilised r Jtasetatdhomlt 1tf]H6le%e ﬂ% miaflbéid | Ne - 5

of the pigs~accordi mylettm 8 Odegsida ms bYMYQ!?S@h oldenffdr 12,
(1958), page 1,997, gRpgecH E;fgn Er mlm cRplERses pad sacsharpses)g iy 1o
the appropriate MJ con eart ?a Hoor the. gl ucose oxr dase reagent:

as descri bed for theStsnaEehglryeugen t"e;'tmalqeugu'_';t@tuc&seot note 2). :
1,482,543 11 actrvrty |ncreased 10 . -
to 40-fold in dgnparﬁugliﬁ’ﬁ"to’t I‘F’é‘c‘éfﬁﬂ %ché"sfnm bition in vitro (conpare . 10

Exanpl e: 18, Tabl e 1Thdé hyptrpblc@iniad, aré ehtﬁ)y strbigly Srol\esd drddibng-lastiag i.mal S
and man hyper gl ycaemhasasae etidst With adi smbymm#mwémmwamfr athages -

contai ni ng car bohydr tfg é‘? p@“‘g agﬁi E%ﬁéﬁ" e ;:’l'(”‘:h lg&ﬁa . :ﬁg}irch

fruit, fruit Jyice, emc,:gg Qédastion, 515'
due to a rapi d degr akt |1mmeulbolida caunid odmd dmaa sda e ny.cnsnsdmehgrdhablh»ﬂes

Lccor dance. with lKngvjf'ﬂ T R e o aypn fg"? AR LR RS Bra

[err] glucose %6 Stlﬁisoﬁe Heart fo}m(gihums ﬁlhxbltfn"slw "gl@&ﬂn}e—hydrolases, according = 20

10 These hypergl ycaet® A W] h#VF bﬁsp ohtgn ih apgordance.

ong-1 asting 17 {he FUSI A ?t ggg arapisenta
hypergl ycaeni a freq yta S sulcFbs: op%iidwoaua:ﬂr déelﬁﬁ : ' i :
i nsulin which i2 turtrarlb@mtstet dlrwxhrtbaswatﬂlaln dneﬂles inhibyitcthe rreadtlmem of f at 25 -

degradation.  Fol | ovflffigse amihe estine. F‘?f ion; off %ﬁg
frequently occurs, gﬁgoﬁqs Q,séwu dthd%ecr 0, ° '%“t’ha 1 metapoltcal | y.
sound and i n. adi pose pettmnbtvn Itlmt Icmbnltydtakmtabeﬁdﬂyhqu@gte&pﬁﬂbaammd

chyme remaining®in t %‘PrF‘l °be I‘F‘F ui-ce 30
which in turn |n|t|atthg£E%t e Sy e at?ﬂﬁa ._
gastric or duodenal ad{heﬁﬁae diabetes, predxitteteb,a@stﬁﬁwg L
I nhi bitors of 8| ycos#ndecan roI ases, .according to the | nvent i on, -which.

have been obtaPhed ajg, ALEH* ‘#’q"?’&‘f’:ﬁtg‘?qr?gﬁ‘ﬁ 5?@ ' vfln'gn 1o use ihumagand 35
substantially reduce T ﬁamﬁmrcgﬁybﬁtwe,%@nﬁgqs ,
hypogl ycaem a after imdmrggedmt a camqbbmrd Humennvemm invdgittuet wikic la solid eucr ose

or mal tose and acceI ugfied it '?2%‘ (91118 ddﬂ“em E: '
through the st8kach. ll‘, m° ?’ °‘g ss ;llt% fere frﬁ%yreesséérab‘ excf 40
gl ucose fromthe int es LTtreenveEﬁmt hahemfremdets ra@hmmvamsalcmmpésxtmnrchahydgai es '
into |ipids of the fatgr ingge g@ea eompopnskofithecigyentionsinithsrform ofy sterilneripajortioyt :
into the fatty ki ssulGaRAAT RS, date Gisidel o AEliaRboodsiut of Bevehsleoi RN t hat 45
car bohydr at es, "espech air Ohy@tae- QRQINIR! Matritious in ﬁalﬁihd:&@oﬁﬁound accoedi@aubltws in
the nmouth cavity andmt/mmthl S encour g es cari es: for rratlo :

| nhi bitor's of the gl Xo%’ ﬂ?%"gﬂﬁﬂ%% e tanedipamentdn é‘g" ﬂueg{f‘f”tfgsea as
t herapeutic agg@t s for g @M&J‘ﬂoﬁﬂﬁl edidamentif! W ta ﬁ%ﬁblhﬂﬂ@m aso

lozenges and granules),  dragees, capsules, pills, ampoules or suppositories
- comprising a compound of the mventlon elther alone or in admlxture w1th the

diluent..
“Medicament” as used. in this- Speclficatlon means hysu:ally dxscrete .
55 - coherent- Portlons suitable. for medical administration. **‘Medicament in. dosage 55 _

unit form”. as used in this Specification means. physically discrete coherent
. portions suxtable for medical:administration -each- containing a daily dose or a
multiple (up-to four times) or sub-multiple (down to a fortieth) of a daily dose of
: the compound of the invention. Whether the medicament contains g daily dose or, -
60 for example, a half, a third, or a quarter of a daily dose will depend on whether the 60
medicament is to be admmlstered once or, for example, twme, three times or four
times a day respectively. : , ) .




(at heroscl erosi s), diabetes, prediabetes, gastritis, gastric ulcers,
duodenal wulcers and caries. 35 As stated above, the invention
“ther efore—atsoretates—to+the=usei-n-human-and-— 35 veterinary nedicjne of
t he conpounds of the invention. The present invention provides a,
phgégﬁieutical conposition containing as active ingredient a COﬂDOUﬂd of

thesiAyention in adm xture with a sol.id or |iquefied gaseous diluent, or in

ad re with a liquid diluent other, than a solvent 40 of a ol ecul ar

~wei gtltz | ess than 200 (pref erabI){ Iess than 350) extept in the 40 presence
of a_%mnf The_LA8 Lon further nr OVI'des a Dh&? amutlcal

conposi ti on Thaiphirfiacuutiont @aipbsitions NGERGBRENS tBe GRIRNIANGapf fot he i nvention in
t he form &famplet FFheéOfmof igels tpastéscsusns um,ssotumnahndmnuls!&s of the The ,

i nventi on 2 Taeo TRNYles of e conprising 45
et T 8180 %ﬁ%@g‘w‘*@ SPE BRI accpr o no't o

- the inven Q? ingThe i nvention® aI SO I’OVI des a medicament. 1 n dosage -unit

f orm conp gs dg?ﬁm “8 and siligicacig; ngm@mgl n admture
with a di o, olngﬂgﬁoﬂ‘gﬁ“ ﬁ@fh'g’é‘lg%ﬂsﬁf‘g%&f aéi‘sredl canent in:

thew orm dnalhtegahhgaagsn J o lguilia nl CESURGIR and kud r agges,

- capsul es, ora P&éls*?@ tlsm omrafﬁn,l(asesomm;m Resels ths,cccgtrpound of the.

i nvent i 'on (ﬁ g% Eﬁém € “‘"Pf'fgh‘(’i Medi canment™” as

used in t ﬁca‘apseejgf tﬂsﬁtd kiﬁﬂn

@%lﬁdtmol ylene coher ent
carren_t in desage 55

~ pori¥ons si¢dsa _ rredl cal adm ni- st rati on
i 1o ey Eﬁggytsf’%asf‘@# Dyt o scrste
coher ent tive thatSdek, lwhidh@nay @bnthiR ersagré? dcontaining a
dai | dost!lem'elaswﬂietac eem erttamfyocnr réfenau; n a(pamsuh- 6fltﬁi e (down to a

for £ eth)l t o %elnvﬁhnqsamh Whaa her the
medi carenP Cgﬁeal?atnégs% j(&admée? lr:g:l:{ymen HE half, a third,

capsul
or a quarbmorabveml teyabdmmnmo dila&ﬁﬂ a medi cament is

“to admi tyjabeussd in nh?tmae pqsmpmdautmte@e fqrm or four tines a
day 9$ es pem o su 51?:;:; c:l;&for ekample, be the u u water-solubie or water-insoluble 1, 31582 543

hylene glycols and fats
12 The pher.mclﬁmtvmtﬁ - FRRYTREE) b 5&"&5&@%3 bt W& FHRIL8 on may, for

exanpl e, tak’@"‘% mﬁﬁi 3 ionsyehichase pastasqndigels cans ore;rainpte; ons and - = -
enubgi onst Wgﬁ! us di luents,
syrups, i) esnd)imd) r%% J]ﬂne ﬁls’,fcpwﬁes’ bra &nfs S ar macié)ut i cal

conposi ti ons’[le phargacuticab t@spositions whicln dep peatietsocdng féroéxamplle) Nt o t abl et s,

dr agees, il hﬁ‘P ¢l talc, s elc acid, alu@nhm hydwixelg: (a) fillers and
Ot oo <oy e caaéfwa'és e A e
agents, ee:gmpteacdnmyﬂetdn |dilan&S(Gutﬁl, aﬁgn rivatives,
al gi nat es°’l‘§g F‘% _a‘lz:l%!;ﬁ Pl 9'1 ﬁ@CXGﬁp}mrtm Mumem ng agents, e.g.
gl ycerol ; sp@ ]esof é}' Iﬂ? %@% fegéir cal cium-

yll 62,

- car hpnat ecanboa ylm: ate,afe nﬂtxﬂml b glycg.t ggdl Ng 44i ssol ution
e.g. par aﬁ“ﬁf‘ﬁle ¥epl, ﬂw@gjg?mmdgcmbll’@r 3% greu nuq oill{ glyerenty anmoni um-

conpoundss 'tﬁf glgohglpolyeth ﬂﬁ‘l—frﬂ’?dsé“ attyacid ssters|of sorkitol org| ycer ol

monost ear at &orl nt&ﬁ!iﬂflﬂﬁlbﬁ/:ﬁioﬁ ahd éoﬁftﬁns fdImulsRAY nbudBg PRt oni te; (i)

| ub#$ cantand, éagproprait@ blood-ltsotoum and magnesi um stearate and sol i4§

pol yet hy Lﬁ harmace c g %osmons which are suspensxons can contain the

15 The g Yo gfﬁ;go glﬁgm gﬁg‘@@gﬂg Mgﬁe phar maceut i cal

conposi t |mdssom!iltahhe:suem(emtcrdhrysmmﬁe mﬂo envel opes

ﬁh‘

and5§r ot eken raB@‘e%ldt °e$fh rwfo acifiers. They carsobe SO .
-const i tugog e, ot ?@e ﬁgﬂ; E dRieaan o ngor preferably in
a parti cuddditiofisaelg. fifint 011 and eucalyptus 011) and sweetenmg agents (e.g. :
sat:charm) . :
55 ) harmaceutical compositions accordmg to the invention preferably 55 ’

contam about 0.1 to 99.5, more preferably from about 0.5 to 95% of the active
ingredient by weight of the total composition. :
. In addition to a compound of the invention, the pharmaceutncal composltxons
and medicaments according to the invention can also contain other
60 pharmaceutically active compounds, especially other orally-administrable antidiabetic © 60
: - agents; examples of these are g-cytoropic sulphonylurea derivatives and. blood-sugar -
level-depressmg biguamides. The compositions may also contain a plurality of
" compounds of the invention.
As examples of medicated foodstuffs accordmg fo'the invention there may be
65 mentloned bread potato products, fruit juice, beer, chocolate and other 65



20 Intestinal tract, possibly over a period of tinme. The coatings,
envel opes and 20 pr ot ectlve matrl ces may be made or exarrpl e, of polyneric
subst ance : === o
m cr oencapsul at ed form toget her vvrth eﬂe Otz sever aI of the above- ment i oned

di l uents. -THe diluents to be used in pharneceutical conpositions adapted to
be fornmed 25 I nto suppositories can, for exanple, be the usual
wat er - sol ubl e or water-insoluble 25 diluents, such as polyethylene glyc
and fats (m cocoa orI and h| gh esters [e Cl4- aI cohol vvith a,-fatty
acid]) or turBs o Ll h i

are pastes and gels Qmecuf)&rry,gmﬁmeﬁves ﬁﬁﬁ"&ﬁhﬂ t’b%rcﬂ%h‘@ifecqw Mﬁdﬁhﬁof a€lesht
ani mal aneé veget abl eoﬂaé(ﬁnpoum(ﬁ&he mioh hasSbees taddedh, tra acant h,

cel I ul ose derivati ves, :%g &é, ssofﬂsﬁl:l'? i'g&ml%g?ﬂy E] pf‘e';‘;%%' icic
30 aci d, tal,c\a d zi ﬂ;ée E h\ﬁﬁ%ﬁl wel ssthan
phar maceut»re@ orrpogootas(ga]s are po ers ‘can, -for -exanpl e,  contain th e
usual diluents, e.g. | a’Ehm&yretQ ‘allhetenlspomqm eonsfaml thammamel‘mc i te

cal ciumsilicate, anp;uwo% ms St oS, 35

The phar maceutijgal ¢ fidsOind & b&l saﬂe pihu beititepaBEdded 1 Of 10
35 exanpl e, contain tdmsa: ofs the naatiye rrlgdedrentt Sotfie)i suth aéapades; elude heprotective :
above- nenti oned excl giyelope chsrnsiersttze Pﬂi\}?f’r%@fﬁle mesticemantphyvigsily iecrpigia8dy 200

except in the presené f Ofdthdion SHGR ASdiSMHNE St
di ssol vi ng agengs andwe;mf%:ngf{é“a ‘Bﬁgd@%r fr?}gg‘fg’xa ah;fs oDictﬁelD%redi:hwent seare 15

wat er, ethyl ‘al cohol, OaJO °V°em hafmace ieh gitio aggfl
acetate, benzyl al coﬁ’] '°a '% ‘gﬂ%i“g{ygg;gf‘a ;:;‘:’,%F _
5 rarfil

butyl ene glycol, di mgés iof rragn Othe@mnm £t esuiysbslu imto] th

I

gl yercol, ,tet rabydrofnudmmgnt (o8 ¢abiiutd)., pol yet hyl ene glycol's and fatt acr d 20
esters of sorbitol or, if?ﬁ'fgtm_ i ﬁ%&ﬁﬁeﬁﬁfﬁmﬁmﬁ af;ﬁ%;f‘f"gﬁ"“’t he
sol utions and emul si Q&ﬁ %’&Oﬁr t@'iﬁe dnimd5°>a compou ithd § ﬂﬁﬁé iR

bl ood-i sot oni c. admnxture wrth a drluent or.in the form of a medlcament adbﬁrdﬁigeto the

phar maceut i cal 2§orrpo!ﬂVP t@ns are sus ensr ons ca Nt a pert he usdial 25
diluents, such as Ii Oblehte l mplé é’f [oTar T %?&'rp

gl ycol , surf ace- act i y@tange r {bBy. (percril aarcyll _camp@itiohs and

pol yoxyet hyl ene sor bmeélcmtssmbhsraﬁo@ !eeatkl))ted prC pereral; admi isirﬁ@nc@lch#
al uni ni um et at¥Pdr ox F‘qgf“s s°‘“"°“&' Eﬁ’ a BewdsrAdminisieation, fithg
adva sto

the inven
m xture thereof. n general it has prov ARG R ot frérR B0—3 x
conposi ti-ons accor di rl@] A fkgher lm-vbntlo‘diudramfebloéx)wenglrttmr daycto lachievereffectiyent s

and preservativgs asTeglfs Ng Baie %MB“P" 8 PEerES P"ff th sage
pepobrm o1 e R A (e AR B ﬁ"%‘n@

The phar meaesit, thalt (ufrnﬁrﬁm tmmm "whivhahel adnige Ingreﬂ ﬂ 1s mmtmd

preferably 55 ll}htb&l fﬁwnrﬁbﬁ fﬁf@‘!te ppinhia BPou
0'&!ToSedof 1o e RTINS B 'rsrqr% BT Ty
addition to a conpou 11 trteheasbsnue Ripp&ttimif Ment & oS tereee edcrarsamavetrhens
and nedi canents accdpscheqh ultsoWIterﬁelaraenmmnt&)are fdamlstta#%ts cag e tadvisabledo her

oo "™ onarmocut AV S %f"“f;;:f;‘: i
oral | y-adm ni stgsabl epa,E p{‘eg 5335 mme ®iGated = 45
[err]-cytoropic sul plthgd trsymorderas azratthemam a etm&enﬁm desch ehﬂdeqﬂreessr ng

bi i des. Th mplesnat rvtrs Eive, f
T oot on A T B °ﬁ%°&grs§?“% fendiy ta%&%r S OB

i nventi on, t her esomay be Biplanation ofesoine of the rénrgaadandmmsmpmducssused mihe 50
j ui ce, beer chocol ag@cgsqcpfdphesvennon and/g5are mepgjoned above and in the following
1,482, 543

el ,EC nd
preserves_such as j amodgzism Iexfhhaéers’ gr X \gel:mﬂ&&%%m@ xcgéﬂ ‘frgg&ﬁ eg%%l?lt{lg :
conmpound Of t hesSi nven2q ¢t fomm) abitbign e gér); Mﬂuerhttn(ﬂ%' riotn)c@nipmt s 035

lite: I ‘(strongly basic ion exchanger), Amberlite
the present inventi O@RWHQ?WQEY % %ﬂg changer)( e word “Amberlite” is a Registered

Trade Mark of the Rohm & Haas Company) and Dowex 50 WX 4H* (strongly acid
ion exchanger) (the word “Dowex” is a Regrstered Trade Mark of the Dow
60 - Chemical Co., Midland; Michigan, USA). . 60
As cellulose-based anion exchangers, for DEAE-celluloses from Messrs
Schhecher & Schiill can, for example, be used.
'As polyacrylamide ‘gels, Biogel-P-2 . (Trade Mark of Messrs. . Blo-Rad
Laboratones, Richmond, Cal:forma, USA) can, for example, be used




mentioned above in relation to the pharmaceutical conpositions of the
present 5 I nvention. Such nedi canents may i nclude sol vents of

n‘o|ecul_a_r wei ght less than - -5 200 _as sole diluent The discrete_coherent

portions constituting the nmedi canent according to the invention.(whether in
dosage unit formor not) may be, for exanple, any of the follow ng> .

t ets, (including | ozenges and granules), pills, dragees, capsules, 10
_ség;%sitories and anpoul es. Sonme of these fornms may be made up for del ayed

e, such as capsul es, include.a

| ease of the active ingredic¢

pr o8 | i ! . WHysical |y
di screte anddalﬁiﬂﬁs’aﬁﬂturalﬁaﬂeﬂfdéfﬁdni nﬂssekaniamaxflnsm Momcm'ewalst ration .of .the
medi canerepublic of (GGermay). tiQn . F%O 3.x 10[err£ AlLU or 50-1 %
10[err] ie%&-ﬁf%f e?dﬁlf{ ﬁb ‘;}‘}’,‘&;‘"“ R Msssthr Bas tA6n of the

uifdry & s

abose- ment | @ueék] drd oqnc@nvlem;adﬂm}s is §arr| ed out
by any nefrinsd (ﬂhnmmd‘i‘@lmbié ig Regifiered é‘mi agk). by.-m:Xi.ng: the active

i ngr edi enf g‘ ¢ {pllowing ?"&Eﬁh‘t@ W%I in conposFti on
AR T e R e 20
medOcanment. @ ethg. Ethﬂbeﬂhs )ndmdual compounds of the ‘invention and their higher : :

20 Thi's |'\*R}@H’@F bh#qm 49? eté %6&5 o, @embqrggagl ncl ud| ng
preventi ff; smf ‘mﬁ f";‘ gl the %ttﬁl%ﬁlgﬁ"sﬂﬁc es in non-hunan
ani mal s, |ch corrprl ses adnm.nistering.to t he” ani, mal sa-conpound of the
i nvention al one or.in admxture with a di | uent. or i.n. the formof a

me |cament Xample lnv nt

o5 1t 1 g B ?q:;afﬂ*i oy R R

per or al | yhaka@ anﬁ ¥ cumﬁ @ﬁg am:ys)c the Vmixtuftt saperi t oneal | y or
int ravenombgt}dwmhmtwsva{ ; pnéfae'mblfyr moa@srga givingafogitured phar naceut i cal

comgosi ¢ 'r o %‘%@?gm - é“‘?e %olsmrﬁte fe&m;ﬁg%g&sgnﬁ or P E{le
c 2 of-
capsul es naxtdre forMninmesﬂtrMemnmmgMa 10,860 ﬂ'érddn.wldleutdshe i nvention is

preferabl ey % atant ligid, wg\z@lﬂ"% E’gﬁg thent o adni ni st er
anoi4nt s I’o ¢ mﬁftﬁéﬂ filfer. ]w1§| U kgg of body
wei ght pefe )kxth@/Saﬁ’IﬂseMeme =.fdmtmly metBatlot in.ordde v pritipitars pitadsthe |t can at tines
Fﬁl@d%s (togethﬁa’!véb ac d in particular

be neces cﬂlﬂti
. to do so%ﬂ fé}ﬁa’lﬁ] ﬁﬂat 3 e 35 human or
“&. ani gpal hﬂﬁ&ni\e dnﬂ telip asfﬂﬁﬁﬁtdfpﬁzaﬂi tshl s sg/bject to
“ the treattmnmthdlt!epltl twemmramlmdllmmnﬂﬂ‘@ Ydeld¥igofe i ngredient is
adni ni st. T Eopam Pign Thigprepasptionisiefered thPela¥ igar ried out, and

al
t he IOOI Nt 1 And e &h ﬁ&d&& m&mdntmsaﬁdﬁfecbﬂb&&ibﬁbfﬁkﬁml chit is tO be
adrdsni st erepdratioin by mepnsnafythinriayep chromagrphyc 494 o uhd fecmerttaionse | 85s t han t he

ﬁiﬁ!&ﬂﬁ%‘&?@@@g@%ﬁﬁﬁwmﬁ b Resreet e T acner "

anmounts are Taqifadlmiseédidrasetmlmﬁﬁodmmashﬁbﬁ,aﬁﬂ devélepediaid well-drie@se into ‘sever al

i NnCHOVi dualﬂ rmeémthp me ged) (&) my2Q, @@mwée)@pd thp geldepllowertie t ox#@ity of the
corrpound r:hﬁ pj;" m Ef‘ﬁ lti%&gf %Ej@ e prepared in
Exanpl e eH sardma,rtﬁém B isGFbid lnﬂga is <gm ubagedt ol erated 45

Wi t hout sy e inhibitign eolounation omusred%rMéackmndhdgwlmscru bed in the

' 0 eypl is
ot Hr Ex iscont tue:}ian oaqe#h%thqufx pg qh%{eon %pd{l @fé@éa EaJ gi vef peroral Iy

|..

to mce k. POR hL P aArans m ce tol erated 10, 000
SI U kg. body vvel ght WlthOUt .synpt ons.. “50 . - Expl anation of sone Lof the
reagents[;ite “harl es that can be used in the- 50 process of the’
I.nvention. aﬁgg’ er'aQﬁ%&i B £ 1aduCtrib BidIbgC Jeoi:llamsggg,sExarrpl es:- As ion
i}i disydived db| e pso)ducts can

excjnangers eridenuem 012?M§ oi esmbngemmgazrama

be used: up; The lntl rag ﬁg‘le - )25 E‘s mone I'lRC 55 ° 120
(H+forn')gr';a ﬁﬂh g' gid fr] -form) (anion
55 excharngesge) \m hes gt 1:1@1&erommoxchanger )
Anbg,r | i t geagent (12 5 mg of glucose oxlda,se, degree of punty I, Messrs Boehringer, order 85 .
No. 15,423 and 2.5.mg of peroxidase,.degree -of. tpunty 11, :Messts. Boehrmger, e -

order No. 15,302, ‘dissolved-in: 5 ml of maleate buffer) and 4——5 saccharase units -

from the small intestine of the pig? are. added: The gel must be kept at 50°C untit it

is sprayed smce otherw:se 1t sohdlfies in the nozzles dunng the spraymg process

D Enzyme preparation as descnbed above under “Saccharase Test . footnote I)



| RC 50 H+ (weakly acid cation exchanger) (the word "Anberlite" is a
Regi stered Trade I\/ark of the Rohm& Haas Corrpany) and Dowex 50 WK 4H+

(strongly . 6 ered Trade Mark. .
of the Dow 60 - Cheni cal Co. M dI and M ch| gan, USA) :

60 As cel l-uf'ose-based ani on exchangers for DEAE-cel |l ul oses from Messrs.
Schliecher & Schiill can, for exanple, be: used. As polyacrylamde gels, - @
Bi ogel -P-2 (Trade Mark of Messrs. Bio-Rad .laboratories, R-chnond, :

Cal i fornia, USA) 15can for exanple, be ‘u'sedl482154}4

1,482,543 ~ Mat-tZ RS~ -Rat-cal- m;'tls
extract from-Messrs. Di amdrateeelms nganobe fuspkadad in Hm:mdtdia nalea(aehu .

Lewapol i9 an unspeCIP Z;lﬁ‘l(‘ “ Wi o 2 %ﬂdlmﬂl '
Lever kusen (Feder al , gfs No§35 579) After ﬁdfi&grl ng
aUXI i ary fr,em sMessgsl.i ls wéel 1 zy- Vi [ I'acoubl ay, rance (the word _

"Clarcel " +si&_3 Regi st er Eor the amglasgpinhibition colouration, the‘liheel sl Hitolaysres

Ito 17 and 19 illustf lgarﬁgpﬁ'%g?gfés%n‘ﬂ‘ﬁ“@gg st&‘; o) ?ﬁ% uﬁé@‘ﬁﬂ"‘lﬂon

of tpical conpounds fatJ ring tHE

ot herw se i ndi qat ed. ofLCstarch Merck IND lnebmlmsll mn ‘Waml oo lMldS 010
the invention and th%g’fcel?ﬁl,g Wﬂt‘flb la enwe rmse %‘“ utes:; .
identified by ref erelgg@d zsotf{i) f,gl

nol ecul e. In all thestoxia rdisaﬂveuﬁnnmmra DY mosrde rto

resi dues. Exanplse ‘1. ¢ Sur the Stmh P(hg;: F PR | Afser %Otlhlamwte,rtés of . 15
nutrient solution co 91 %“5‘%’ #}5"3 ﬁ?@&ﬁ“@)‘%d&’ftc]{/%ﬁ %‘3!%*38‘? and--
0. 2% of K[err]HPCIerr |s | oculated with a 3 day ol d shaken. flask culture

of the strain SE 5011’3»? ﬂie m las!rgdl t%’i‘ﬁﬁ’%étﬁure glas géﬁr;ggba ed

i ntensive.stiTrjng a _ﬁ%} %, X Q&]E @é

broth contai ning 105 100+?_f alytlcal rade bl)fréﬁdcﬁ g &in ure
m

broth are cooled to ng,]lOI) ewpénsior .(B) wigt ¢f pie pancreas

hal f - concent r at ed HNgnwgglsw sgurﬁede&iamw? Mutm Mgesrse Basheiagar, Me-d58Haed

and the mxture is s %3 for 10 m nutes. i s then centrlfuged at 10, 0095
rpm for 15 i nies and :hem%' oYl g‘?‘&."i G el ol |
neutralised with NH[e,q-u an/o 43ei %r_ sate @5f
concentrate were sti rexes adgnﬁtemtmlba&h\ﬁ ﬂh’xe ‘with 0 Go,ihdﬁmnhsede IRA
410 d, the Iatter wa{ at1287¢, ‘%EH%F“iaFfé tJ%mlafegwglwz 2
215 of i ts vol e (-G8 "%% q%%ﬂ.% s°‘h‘@3 SRR A

of the higher-nol eCU|vaﬂh n&(m TCaD0p dhit $térilist e B0 Minuits b1 22%C,i ve
at|2§°@@ tarﬂotmgs?@aklﬂ fnaélmq, Aut es

charcoal residues stiand ﬂgr v ls ncu

at 5,000 rpm The 85@,:1 o %m%lﬁﬁ the lc

litres of dry spirit,12,000 rpm, 300 ml of thé fﬂurbﬂﬂ@ﬂsla\/@bﬁ)hgﬁtl’tb ew h 1s -
fl occul ent preci pi tatcenqestraitcd chndfth; mmghels sarredB@ort l(hmsnum mwu%’%l rit

and twice with ether r:E é?! lsne" ""'gggqgﬁ %ﬁ‘@gﬁ% owder

containing 10 x410[ e 40

§?

G- alloWedStoRtan B%ﬁ yﬁﬁ thé piebi @M
several of the foI | owpmdf theaugermeant Hduil mamsddedh@peisdto lmducfmhaoélandthe

fermentation and the '§|“Hs ﬁte'é)f ing; i Y“nt“ ans
(et on o e SR R T R
[err]g of 'the psepar als%cuﬂaomalog@pb ﬁdcbmpd\m of-theinveios iwithae> gel TLC fi | ms45
(Messrs. Schei cher and Schiill, Dassel; tymm l3, 500) - and t he chromat ogram

i s devel oped twice in nlfbuumeﬁﬁéﬁaanakmam mlﬁm&ﬁhaﬁsﬂvﬁon)ofcmpqamduce a

saccharase inhibiti orisa/mfcnlncatebb%of %Fse @xtract,
plate is sprayed witH® ‘Q‘EF‘“ 8a2° "‘" I |s
sterih 1 €3 t is moculate erC lt
alloved to 40 ol i ler the u% RI% lh SURAER dnﬁm P
a noi st chanber at  of 3% of soya flour, 3% of glycerol and 0.2% of CaCO, and the mixture 1s
L incubatea for 3—4 days on a rotary shaking machine at 24°C, a culture solution
: which contains 153, 000 AIU/ml and 12,000 SIU/litre is obtained.
55 1 litre of culture solution was adfpusted to pH 2.5 with HNO, and the mixture _ 55 .
was stirred for 10 minutes with § g of active charcoal atd then centrifuged for 30
" minutes-at 5,000 rpm. It was then neutralised by adding 25 g of Amberlite IRA 410 -
" (OH~form): "The neutral supernatant h%md was concentrated to 100 ml on a rotary
© . 7 - evaporator, mixed with 100 ml of methanol and filtered. The filtrate was stirred C
-+ 60 - - into 2 litres of dry spirit and the precipitate which separated.out was filtered off, 60 .
washed 3 times with acetone and ether and dried in vacuo. :
- Yield. 14 g of a white powder containing 5 x.10° AIU/g and predommantly
containing homologues of the compounds of the invention withn > 4.



room tenperature and then generously sprayed with substrate gel. After this

2nd gel layer has soli dified the plate is introduced into a noist chanber

..and incubate h i : i '

r ed- br own backgr ound) devel ops 45 in 60-90'. At the point in time of

opti mum col our devel opnment, the treatnent is 45 discontinued and the

@Be, with the. agar |ayers thereon, is dried using a warm air bl ower.
aration of the gels: Enzyne gel: 1.5 g of agarose (from L'Industrie

. Biol.ogique Francaise) is 50 . suspended in 1000 m of 0.2 M Na mal eate

- buffl6r_.of -pH 6.0 and then di ssdi4B#3by 50 boiling up:. The clisar >efarose.

solution is cooled to.-50C and.g g{g&é rr]l of Triton X-100 solution (2 g of

Triton (Regifsheprddddre 3fixalplel)s fe 3b¢v&h@w&ﬁdﬂ&a&mtsy&&kcwrade et hanpl) and

0.5 nml ofi cdits beithl contaisiog ooomr 2d riéd Sﬂﬂmdmafbm%edjagtﬁﬂédayﬁ of acetone) are

added, W{1 gg%ﬁgs" |, Hg  cultpe e ‘E%’P’éfr eompoupdy efhir "garenian #pd of Gy POD reagent

(1275 ucose oxl dase egree of purity I, I\/tessrs Boehri ng‘J or der
No. 15, 423 and 2. 5 ng of" peroﬂxdﬂﬂe,s de ree of pur|t “Messrs.©

Boebri nger , Ifdrbl nn!ﬂe which & V'g%l /é buffer)- and 4-5
sacchar a§fg f\dﬁx 3@5‘3,{{‘@% &gﬁaibﬁs’:&gﬂt /2 added. The gel
nmugp be h@e@acuﬁted uuni fthdstrainssesspn fccotd rtw se ¢ solidifies

in. the n&zah atech@rsqbw i cprm@assha

doscr) begnogmwn e e gy conns 'Tﬂwotomy

1, 482, 543" 5 litres of culture filtrate, separated from the mycelik@ agmrrﬁh eweﬂ@' 0. 5 g of
agasose a&usm‘et eﬂmédmthhaﬁ@ﬁnmhtrabéd HHOmldemm ftmjfsmmts ISiS 6.0 and di ssol ved

whi | st b&iof patie aqu Rﬁ; Egggrs ahd 100 [err]1 of
ol on (R %Ezmmmnmmﬁu i 8ol ) ar et nen
. added, f ambatefethynol The sulstn@nmﬂe t a tZH)ofquﬁger the sucrose has
di 980l ved°ﬂttnh@5§1°w 1'°t°1‘ %ﬁa b}' b@ﬁhﬁmﬂmaﬁ@f flage | nh2bi tion

i mJ“'

col ouratﬁ% otlfﬁm J ﬂil Tj@é?‘ei‘p?gﬁj_ gaphy plate is
sprayed nmle ﬂﬁﬁer&e

zdyn@r repar ation as
n

)\Go oomnmatne el'S allowed to
sol i di f y hoyx). Pé’mstmlmft% n%e, ainp inert saeshami nmeuat ure, the plate
beéﬁl ng tpﬁfﬁ? 1‘% Qg @jﬁ}’pﬂ?ﬁt (g F%star%ﬁ‘u sol uti on
(19 10 andconezmﬁ 0w mg,d.hﬁl& D€ Had Bd ®oi 1 ing, in 200 m
of O. 2 Nvalue of 10.5gA §eratimin iheue l&e@dha eCwal sé arqnbdG 9) and is left
% ein srth hqw %‘ifn*tk lts %% ad Silp “%’gggﬁ’%‘}utlo& The pl ate
hen (Bl vetd Mnﬂf’ e‘“’ﬁ Bep diltte I[err]
soI uti onaﬁdﬂaﬁdr lyob hnhsaﬂbnogdvesto gjéﬂ@liﬂe 6du'5’00 H err]0; I[err] stock

sol uti on fication, thesr"-de °6¢°t ?gﬂ%‘«gﬂl’ Q‘lGil(Fe- of Herr]0) in
ordgr.to; engthw H’f ﬁ“gﬂ{gh@g ﬁ%ﬁ&ggg ded. ;After about
el

1 m nut e 40  houL a2 b 6f mteabhlbstngtomae&mufﬁumr.s tre Hpt Ogr%lphed
i mredi at ete ssofrthearttmnbtaatefos pabehyiiratks andiby aiepns. ofFPhemclattason of the anyl ase

gel: 1 g blt or, n R0 1b g tl T‘Mh&
gl y@eropbmﬂt ﬁéﬁﬁ’%ﬁice with Ford i ‘i%‘w oﬁ{emoéf, ,,ﬁgb at dPO0[err] C and

after coobmmem actiohGyhidion amled heoémﬂaund ofithe ih Gdtio@itH 2 of ‘Triton
X-100 + & %gc / Bptrateds g@ lg‘%ﬁ?‘é“%&?@d"ﬂﬂh{%’ctly bef or e
spraying,’ %?“ rys? | suspension (10 ng of pig's
pancreas anyl ase/m of saturat ed NH sul phate sol. utlon I\/Essrs Boehri nger,

15, 017) Example 6. ] anpl e 2.
25 ﬁsf a l, %g %F;‘L (ﬂﬂﬁf@l] %ﬂgﬁgﬂ{bﬁ,& utin Ot r | eﬁt sol ution
consi st i n@caﬁteé%tn"fz nf bR prscultu 1it0 ERénplo Dardincabatedioes n hydr ol ysate and
0. 9% of yleaasa(c 28%G; culture sqi\moadmb ﬂecfoltqymx Yield\pf amylgginhibitpnasel with 0. 4% of

~CaCJerr]P té‘r'n‘adsterlllsed for 30 mnutes at 121[err]C is inocufated with 3

m of a pre-culture of the strai.n SE 82.30 (CBS 615.71), grown in a
nutsoi ent sol uti odtreiansi st i ng of 2% of st arch; AIlJ%nlof - 30 50 - *
SESO(CBS96170) L e 37,000 B o
SE 50/13 (CBS 61471) - 109,000
SE 50/110 (CBS 674.73) o B 53,500

* The inhibitor cons1sts predommantly of com ounds of the mvennon w1th n=
‘55 4, in admixture with higher homologues thereof. = - 55



gl ucose, 0.5% of casein hydrolysate and 1% of yeast extract, pH adjusted to
7.2 with NaOH, treated with 0.4%of CaCJerr] and sterilised for 30 m nutes
~at 121[err] Cand the whole is—incubates—Fer—5—days at 28[err]C-on a rotary -
shaki ng machine, a culture solution“containing 122,000 AlU nl is obtained.
For wor ki ng up, the 35 nyceliumis separated fromthe conbi ned cul ture
solutions by centrifuging at 35 12,000 rpm 300 m of the culture fl|t@
are brought to pH 2.5 with half- concentrated HNO err] and the mxture i
stirred for 10 minutes with*'2.5 g of . anal ki&t}' grade actlve charcoal . 17
After sepacating off the charcoal at 2 _ddB%2%3 L,,C ~sot UL.U” —
neutralised to pH 6 wth 10 N KOH, 300 ntExamplnﬁt han are em gﬂutlég of

m xture is allowed to. mandEﬂtnandr £0
12, 000 ﬁ} 320 n’%g

20 rpm If tCIq@P apm&mtltz)m&fl | tr%s
of ethanol and the riF }dﬁlglts i\hﬂ 3, ﬁﬁﬂ‘drowmgly&‘ldsgt‘m?m“g
centri fugi ol af. mi:ﬁ]smamdxthsamsmsmm@@W@H“&B’%ﬁﬂ“ﬁfét Eanol and
once with etfer and dried in vacuo, 2.23 SQU)QJI a pragyesl containing 7.45 x.
10[err] AlU g are obqt“é}“ned whi ch contai ns-nmore than 45 . - . 95% of- .
horol ogues of the coymposs iossoerfiof he i nvent i2sn with n 5304 S 45
Exanple 3. If a 1 |- Erleng‘%a/er flask- vmth%%o m of 46b Nut rient sol-ution of
conposition 3. 5% of sﬁ-i?@é Q/@Bf 'starch 5% of - casel n hydrol. ysate, 1.3%
of yeast extr flo?ﬁ@umd 0.3% st79KHP0[err]7§5 adj usted to -pH 7.810
before sterili atlon and 5

sterili for £r]C is

i nocul ated with 6 i Thsfpredugls eonsigh Rrefoginaniy 1"°‘P?1°émg‘°t°rq}ihlgn géwgg?tﬁog (CBS - -
674.73) in a nutrient solution consisti ngEQJmp’&%of soya fI our '
it;r:atﬁ} o <

gl ycerol and 0.2% of * CafQferaietket Emntainmg lﬂoétk%fxsu g dp ??seyh %ﬂ
/ nti

rotary shaking rrachlglecm,ZE @' % f %
153, 000 At U/ ml tand 12“9’(& Q,] xam le3and ml:uliat or Hf
> a mfaﬁod—llhlquaune] 50 Eﬁ:ﬁ BN 55
ulvent

culture solution vvasd ol
was stirred for 10 nbmuﬁxaﬁmchmrdaogmeﬂﬂymﬁ%ﬂ\?r?ﬂlewfl cent.ri fuged

for 30 mnutes at 5, @OO r was. b BSh el‘r@'hhaﬁ%ybamﬁﬂdadj@teaﬁ)g{hﬁ 20
Anberlite I.RA 280 ( m’eff g °£‘ ﬁf:: 1idi 9Qiecl %)‘ulof astive -
m

concentrated to 100 ar é:ek x‘e? d (€ bulk
met hanol and filter edyestﬂffeform Fh%@“;&?é%;s%t'gfrf%" A :};;:V“E‘ e rbmtmﬂs?hef dr
spirit and the preci rgutc vﬁflﬁﬁﬁr f,@dfpug of\@Rarckl, faia&xjﬁl@efrcd thre Washe

3 times with ac@tone yg 65aruﬂydromadown; clearfitaate 9§ Ul pontant $0.990 S[UJkEE

powder containing 5 >are1 anerd} AI U/ Nci_pglt@slt;}wgmhgmlgogues
of the conpounds of t&lﬁ) L 1ve i ? %w’ 3(‘):01'111?“ fr)ti order to aldsorb the actlve

30

1,482,543 . ﬂteredt ﬁﬂwfaq v
bst T he mxxture is _
of Exanple 3 is% ol | o é‘,iie mmndltmesad 1011 es4§111 éa&ééh we _

brot h cont ai ni ng 40, Ggoughly A g eahfc lﬁrsughwﬂagleom c
fermentation. The cull g’al’bﬁzg R %&e;';s&mpembdsd aiter rémoving\(hmetagsqaldlyy 5
honol ogues t hergof Wlm atidon= The annﬁi’nel& desorbate 1s concentrated to 250 m on a l'0 _

5 Exanple 5. If a 1 |dveposaténfa 1;.;] %}s WP &t}s‘ﬁon ‘55,33?
nutri ent sol uti on of @ g@g‘%’ﬁ cloe‘eparas bt i Rlter Oﬁ{
1.6% of yeast extractong i aret e tl?-ra dfenﬁ{ledr'f'm 1

adjusted to 7.8400 th nmﬂdiafmdp@r@l“etrqomt
pre-cul ture of ‘the st %4 9'..1,.1',.7

e dj gb ed'in tiéotﬁ@uld%ﬁﬂehwmh a
o h ﬁﬁ@@fnéiuthg.'ﬂﬂres el e 3
and incubated for 4 d § in’ixfe Gxtmnli&efott Lol

broth of 10,800 S U/Isu‘sﬁeadaﬁn %mgﬁ%{) :g} ﬁﬁ@:ﬁ%@ng‘?}the 45

invention wWith as= 1, bsr “" ;mt@mbmeqbandat ed

fromthe mycelium a aryevapo rum @dolbunSlel Oscqyfﬁtﬁ, it

hal f - concent r at ed H etriﬁ- faminﬁtxueswdeiqfrD@’Q?f t‘;ﬁ?’
f%fl}n%?" i rﬂ&hﬂ

active chaercoal ( " Mer ti:! J02036d o,glogntmfv e%Txal Ea:ﬁtahe ds 50
by : nl&t:;t;:t;nttheg added dropwise to 2 litres of acetone, with intensive stirring. The

ff, washed with acetone and ether and dried in vacuo at
Si%pl\t(?:‘l’dlitgnge:ggt:lnn;‘g, 26,000 SIU/g. For. addtlfllonal lfirllie g;er;ﬁ;attzoan;et?l g
. 4 at
B o 05, gl fltered, o g omﬁrﬁi in li‘(’)urrgll of H,0 and the solution 55
3 D e o RS ity 880_400 esh, Messr; Bio-Rad) of Scm '
was charged onto a Biogel P—2 column (2 md ssrs, Blo R o of 80
diameter and 95 cm length. The column is developed in water 8 flow e e
tions are collected. For all fractions, the total carbohy
g:)l{il;g:{ (1}12t1?1el ftg:x; lc(;f the anthrone test, as an extinction at Eg) and the content



suction filtration, the filtrate was neutralised to pH 7 with concentrated
ammoni a and the solution was concentrated to 1.5 litres and precipitated
with a five-fold amunt—of—ethanel—Fhe-tresulting flocculent precipitate
was separated off using a 20 conti nuous-flow rotor at 12,000 rpm and
uel | owi sh supernatant liquid was 20 concentrated to 150 m and-

@ ifuged at |ow speed to separate.off minor proportions of undissalved
material. 50.m of this solution were charged onto a colum filled with
Arrberlblte IR—120 (H[err] forrr) (1_30 x 300 mm 30 m-of Herr] Oper hour).

Af t fae : 1t #8533 ch contains inert sacchai degand a

25 .. pbmchwna:ﬂﬁbxmhnﬁdﬁ%heﬁhiﬁﬁ&pﬁ%ﬂhﬁx l,pibrting action,
had bee ;2%1 teéqy thlm@yeﬁbtmg:eraphﬂmiymaltiﬁ?&d%g Eﬁhﬁﬁg a beaker with

about 400773 rtg QK entrate' ammpnj a.was added, whilst
Stif5ri ng,cmtgx]fé frg&lég?ﬁ' &ﬁi&% vy :E xg?f ﬁ%‘t‘ﬂraf%tlrrgng for a
~ further 380} smrtth'éheepmd?agageisc ot atd qui d>wa

.concentrafhtgﬁﬁx %T? 0; yield

RPB! f_ buteredgbfw inda ool UM 86- (20
x 150 m"r)frfdﬁahsaioﬂd P 3=' 8:‘59? J/ea Bk about 500 m  of

30 Wl uat.e uhdnebu Cbaﬁ'lpedamf 14 B V'E el yate was
concent raj\ ofI ﬁhcmmtlgram&,.iﬁbh ﬁﬁ engrodu t. For
further pwntafd, Wtbmih @d= én Bi 0-Gel P-2,

100- 200 pakipt i amac a., Eﬁ? ;“@,}38{333;5 e5tasAPYi amet er and 450
rrmlength was . used for t IS purpose and was operated with Herr]O
at 13 flows d of 35740 - pEXaxdiuan “fractions of ~10.mM" eachlpel ng
col l ecte r{gf ;f_e EJ"F%WSS _ @ﬁ%@&&ilb&amammmﬁtmhhﬁthamﬂfone test for
carbohydr Scy (oL . L 14733 o|0 mﬂtra@noﬁ%st for conponents
havi ng arBB j9Hil ((tBSﬁﬂﬂI)_-blﬁﬂned r}hﬁ o B P
werd fur’? e&“’?‘;‘)@ﬁ i UI'O__...:.:_-_.. 'jedéﬂmantlyo%
- with Exal lven% h o Algs centtifu .8_(3ﬁ Bmodna)tosdc&r eent s_ The
fractlonsvenho 1 Isa@iust SHB R so'wﬁﬁ%- 87 -.IWIth n =1 were

T 'gﬁfzi“m;_:- DL e L

nms,ehmkanmadﬂteﬁuarrpl 25 6. 45
If | | Exissugey mutrelrseéw N ent sol utlon of
45 corrposhetﬂ wsmmaneé asdm:

i¢charase i nhi bi t or
Bhy, h¢t accordance

isturt s eashs‘éic‘i?“%&tf

' filte

K[ %r] HPgtgt l7§r‘3e‘-ll &dhwlayhr tht fibé raiﬁsgraa:ep ure according to
Exanpl e de sactlve su ) a fes lsmadleééltmtes ons i th the

foll ow ngattyr mlstihaﬂ ﬁﬂ;éxﬁiﬁbcbﬁ § élwgith %af SE)"e .

St rain stre h- agetone at a time, the bemg ad usted to°¢ concentrated HCl 50 SE 50

9615 es:rHit?z :xl: combmed( 41, 371; N@qq ﬁ:f q_\@x Dowéx 71)
1087 000, D s aRISpSES By Meus Seve, il et | nH#Sbi t or

nt 9
‘consi sts o'ﬂh amisyhemfﬁlteaﬂpmx s'e:g? E&‘i‘ﬁi’ﬁw ft%én = 55 4, in
55
of

“adm xt ur B4t LERiRre: The iy sndoventniguis 31 ZISOOOSIU/l)arestlrred

17497 7 was reached. The mixtu th filt O, Hf 1 1 Erlenneyer
~flasks e dmt\h oflmgveirﬁg el;ulﬁ rei%ﬁgmhiﬁ fa 1;{ so ‘E‘é osi tfon 1. 3% of

nal t ose, g m lichcﬁlkdlwithmtﬂfeﬂ ¢y i % of yeast .
extract, 1 °f§(%‘b‘1°"k?“ét°ﬂ}llp@[t@rﬁlt]rata(2eﬁ each i nocul at ed

wigh 2 - orhea)omxmamﬁu iﬂdﬂ?ar@‘éﬁ&"v%m Advi 35 follow ng yields
are obta-‘H? gegtene at pH 3.5 and then eaclde&)bsdlMlﬂ%g}@llo%ﬁsanﬁf /"varl 085 strains on

' ﬁ ?fhfé?} EO“ thexSP gil of 0.6%; strength NH, ata SHVARN
ot ting the Tirst tion, durin which the;
:\Eﬁ to neutralise the Déwex resin, theng :: adjuste u% Fof50/ 13 ( CBS 614.71)

14508 a pH megerb @ddmon of concentrated NH;. The three desorbates f :
fraction I andﬁll are respectively combined, ::oncentrated almosat :'; drrt;t}lle]szot‘)’::e: b

el
rotary evaporator, taken up in 53 lof H,0, "adjusted t
. means of HCL; and mixed with. 5l : etha °%'}§e3§3§t?oi?§r’3°§§525 |

dropwise to 1 5 1 of absolute. acetong, allugt s%:rtll:nag?fnd the precipitate formed is :
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m nut es, theycel ium anﬂ 148e Bbul x mf..«twhe
centrlfuge at 3,000 rpma,n" the 9 ~°
of 3 kg of Clarcel, is fienally fritered t
of yel | ow br own; cl ear- tH4rate . of SHE c¢
obtai ned. The filtrate irs @id]
stirred with 1,300 g. (2%
order to adsorb the acti
t hrough -a pressure frlteb's hHd -
times with 10 litres of @ija:rlgedg
pressed dry and stirred W% 3.:t‘Trres AT
2.5, in each case for 15 ninutes, so as t
t he charcoqal .. The acetone §lesor bat es-are
charcoal by 35 filtratjon. The conbrA
250 ml on a rotary 35 evaporator, -an eqya
added and the mixture iss 8te8ec8tr§8§gr
(480 n) i's added dropwi ge: Id,tree&.,of
The precipitate which sefalat ed out. rrs“h
acetone and ether. Itis.thén dri.ed in vag
g of crude product contai ni
of the above crude produg&
with 300 g of Dowex 50
filtered off and rinsed
Dowex' is then suspendedsi .
to pH 9.0 on a pH neter 45| - . by .additif
Thereafter 2 further desorptions are carr
0.6% strength NH err] and {he desorbates
100 m on a rotary evaporajor. To decol ou
stirred for 5 nminutes with{2 g of DEAE-cg

rring and aeratron

y R

.'f actr ve c ar a

are di ssol ved
hoH 6209 408 o1
(RNeS Rt P29
500 n. of Hf g

Schul I, No. 02035, 0.6 nilliequival ent/Q)
yel low 50. . supernatant fi quid is mxec
met hanol and the 50 m xtufe i.s then addg

w th intensive stlrrlng The: reC| pltate i
acetone and ether and drieg |ng.va£uo at.
26, 000 Sl U.g. For addrtronl fgneupurlfrc
gel-filteged, in 0.5 g portions, $hrough
purpose, each 0.5 g of the]pr argition is
the solution 55 was chargg¢d o toga Bi. 0gH
Messrs. Bjo-Rad) of 5 cmdijane ergand 95
in water at a flow rate-of {§0 Et/-&our

all fractions, the total céaeboﬁydasat;e el
test, as an extinction at E ﬁ])u .the

fe

3) After a

yeast extract,
of Klerr]HP(J err] and 0 1% of anti-foam ng agent

17 Wi th- ‘concent rated NH[

|Zhefch§rcBal &i st Hén 3

ng 8,500 .SIU d.-

’-5[err]

1) Cult_-tire"sn
4) 1st.des @p

"~ 5) 2nd-

2) After dis<
- 6) 3rd’_-

Yield

D) .'.Mixéd-r.dg)s_@

povrder ed malt extract

03% of Cacq
15 i nocul

1 of a pre-culture according to'Exanple 3 and incubated for 5 days at

is

A:olutron of 73 00

A 90 I|tre ferrrentatron batch together wrth the rrycelrumrs
reans -of .concef

rated H
dded whil gt ‘st | rrr,n i
].;he m xt uge 7S

scharcoal °we«ri=e

LI
§epara$e

QUper nat art'E’ 1 r qur d, wth:

hrough a $25 pressure f
ntent 60,000 SkU.l-itre

oal (I\/Erck) for 30 mn

éﬁa%oal v>30°t~°séa| ent®

Bres of 50% strength ag
o desorb the active sub
‘conbi ned af t-er- renovi-ng
ed ‘desorbate:is concent
al . vol une (250.ni of“n
§a 2ol 8e d§f|$t£
“ACE ORE, Wi “h o rcu:ls
M eRedmof T a8d *wa%hed’u
uo at 35[err]C Yield 4
in 1 I|tre of - E&em]q’c
sh) of ok 3@ nhinites? ™y
tYe® off 05003 N’HCl |
rr] O ahd - the: suspensi or
on of 25% strength NH[ ¢
i ed:-out, 45 each- wit
are_conbrned and concer
rise this.concentrate,
|lul ose :(Messrsg Schlei
,and -t hen cgnt i fuged:
Wi th an” equgl Fol une (
d dropwi-se t® Elitres
s-ifil t,ered of f .5 washed:
Yiekd,g4.2 g
at i on, <t he AEOEJ of ..i nhi
Bi ogeI&P-.E For®this. 5%
_di §so§ve§- i$ 19 o ef
[® Pu2 &ol g (
§3m Inengt hs Toe @orwmx i
148 n'% a‘te

u..ol:.

E,,
i
sa
o
~—+
WEX
Hage]
_"a

' Pte":_c.ipita"te

—

D -
-_emra'i

0

L

o o
—
—_———

of

0. 5% of
err], 0.3%
ated with

OSIU/1|§

-n A a

‘and - 900
'order to

or .15 :
‘off.on a
addition

I'ter. 651

etone at pH
stance from
the. :
rated to
et hanol
fli l:trate
stirring.
tinmes with
o__, 230 .
- 40 25
nd strrred
resin is
e -washed
adj-ust ed
rrj.. ,
h. 500 m of
trated to-
it is
cher and
The |ight
1QO'h1)_of
of- acet one,
wt h:-

is_

‘gont ai'ni ng
)i bi tor

are

H[err]O and

2)0-g10& fesh,

S: developed

¢cted. For

he ant hr one

11) C-_omb'inedﬁi
© 12) Combined @,Fl
13).. P_recipit‘at_éB

. 8) -Afte_t lsﬁ

9) Aftern
10) After 2nd Dowex



18 1,482,543
18 of saccharase i nh| b| tor and arryl ase | nh| bi tor Is determned. In
.additiaon, . the fractions are t-ested b ; s C ‘ e
i nhibition col ouratlon accordl ng to Exarrpl e 1 The fractlons in- Whl ch the
onpounds wWith n =4-6 were detected are 5 conbi ned, concentrated to 10
‘

in vacuo and precipitated by dropwi se addition to 5 200 ml of dry .
Zhirit. The preci pitate is nriged off,; washed-w th acetone and ether and
dried in vacuo; yield from4.0_ g of crude i nhibitor: 0.2 g of conpounds of
the Pnvention.with n = 4.6 and! 3%‘141m ng 17 .5.% ’lO[prrrJ ALLLE an\*"B_SOO

SIU g. The fractions containi gga,ﬁﬂy@m:orrpound with n = 3 are worked up in

- the sane mamqfa Poeparation 4shiescpib led)mebeins&gvedanMOenloout wth 200 ml of
., acet one; 4&%‘1%{’4‘ hoooﬂl fd’P““&@am Hm@ g‘g mure pasjwymed conpound of the
i nvgntlo e&{ﬁ;@ mygnﬂ;&, ke ‘;@c‘ﬁd ooo SIUgo.9g
of the cemmwa tiod emmﬁm twa® Btirvedifbr eQﬁ eaihatcag X 1\(,)#r,] Al U g

S

. Gitrate was discarded. For desorption, the charcoal was digested dverdigh %itboRl | fgymenters
_each contoaB(l% nSth]altholamey,; thervharcosll wes Glkered offiasa t!i%ﬂgoho@jg powder ed nal t

extract, s@“‘% %'%‘F’ﬂteﬁ P°Gt37 sod %J ¢ %@é 0. 3% of
CaCQ, [ e uéﬁ ‘ﬁ(a’ﬁf ,em ‘eﬁf;ﬁ&e % of.-a recul ture
of tise st I‘aﬂd ra &himt‘tﬂdndlﬁtdﬂ‘dil grosed Exandpl e 3) 5
days' i nd'l?b ch °fa‘t'83 IEFﬂ stlrredoz %’?"ﬂ(}} gm‘é’ﬂ% gagnsth NE; b‘r‘@ﬁoﬂ of 73 .
Siun. ag » SERSFRMA 1 3y disg b HEIEHERPI 0P Y nvention with n =
2. After ﬂﬁd‘B,ﬁL&l ng (30 3,000 rpm to separated off the nycelium 20.5

| i t20es of aFd!efe aehremstegtaphyom celiniaserivas qagwévugm SI U 20 were,

“obt ai ned° ‘%ﬁ’ ﬁg %@fgﬁ-ﬁ%ﬁﬂf& and 60 g of

Lewapol ; an! 3 MH?O 'hﬁlaﬂyt&&ito il co he= 1.23 kg of
Lewapol mlennoa =25 chnonstcﬁl‘timmremlieetedtthelnssﬂeu ofcﬁﬂdm@ﬁter stirri ng for

20 2#1 t @er minple. Thejndividua) fractipnsmercenamiped by y filté. Th
nu %gac tions 4}7'F_H8§ éave p:fk] concent:vg neléf ﬂg éﬁfd ?ﬁfé‘%{%ﬁ) L gﬁlt ! e

decol ouri Liibi b es(18 51, 67,000
SIU 1). 2Mreg unhtnmmel nas mo:rh tompaddd with ar € ltwaeebmined neal in to adsorb t he
actjve sgplepnasesinghiet {“‘oﬁ’by ﬁ%iwpﬂxwf%reanmrMes It is then
ti1%er ed FREDIYCE ROYY PR T&ered with a layer' of'the filter
aid Clarcel. The 30 - - filtmgai 1(117 5 1, 3,600 SIU1) is discarded. The
char coal regmm'al Wh@aﬁ@ﬂﬂnﬁm Ewlwlmremn{ioltﬁd:dmmlldfed Herr] Q- To
desorb t unde T H’Q’?;,r our (i r:zﬁteesmﬁigg lsoug ﬁ%‘f IS Stl rred 3
timgs - i N 13045995 o acti®P 3 2i‘86§" ﬁsadd&l éff 80%st rengt h

acet one eblach-btolwmoluﬁdiem Iﬂaehmxm m stirpddofdr t hou. ’Ehe\u:ﬂi\h chmm ntrated HCl. The

S s, Tt ﬁ%ﬁﬁ@w@%@%&%ﬁ%ﬁ%ﬁﬁﬁw o

6.4 of tmbfiltsatetias disdr@ed. Fb £i6h, ithiel chaicoalSwas @isgestan. t heggr xt ure was
stirred f‘ﬂtﬁh Dom%!t@szthmhqle nﬂly; the icharpoaf way filteces Qﬁ#nd(t!nawex fraction I)
and ri ns B;J’ﬁ V45| canepBuated PRAGUIRTY FBROFY: The filtrate and wash |iquid
(3 1= Jia)sta%@@u inllbhﬁéﬂzotdﬂd 1igd @fa cHluB@(height 20 RA 410 (OHform

Maﬁsrs c@edmnac;temde)l HwatAm 120 (H* formadhe sobdiomed. Fhe m xture
<" then ﬂ;t,fv’m,ﬁf Bt 41 s“cgﬂ:@“mam@“ FRs <0 mxed wir
72 g of ena teatfraxﬁ gt Stre dding so, the pHis
kept at r@s/mynutha[agd (e ajueons ealation\wad revzrpotm:dd to?drjdesobnvu tdmrj\rrberl ite 410
OH#®rr], @t‘tl‘Eue m xture. The Dowex is then filtered of f (Dowsk fraction
11) and &n.zwg‘elhsgozvegqpa§ (E/e@%ﬁdq 84418 dourfl The

Dowex fr ghtgﬂﬁodmﬁm cln filledSvith 36ph lyte3wtth mes with 75% 45

strength“a loa 0 eﬁha‘mﬁ Qdﬂietne nddewith 100 Ml of
str% of ﬂg,‘n ﬁ:’; 'F%?f‘ﬁl ;@L EI 1505 of 0.6%
st rengt h %0}‘ ract I on e first desorption
~during which the am)unt of anﬁmmép t suf tralise the Dowex
e e es A sxﬁ,@ o,r& LR e
coné‘bntriﬁ «.ﬁﬁéﬁé A% &% ADwvauut;Q,rfrac on | and Il
are respags h thr‘:m tanr ﬁh UhadtcdjsthW@fo.tr wies,on a rotary

evaporat (zg&t&égwgeglp gaF g?agpro uct 18 tegg y4]thm 1%'@# ﬁ%ﬁﬁf&ﬁh@tﬁﬁ 4 on a pH meter

by



means of HCl1l, and m xed with 50 ml of nmethanol. The solutions are added
dropwise to 1.5 1 of absolute acetone, whilst stirring, and the precipitate
formed is— Ht-eree B S=3—4 wi-th-acetc

with ether. It-is dried in 55 vacuo. *Yiel'd: Fraction 165 ¢
25,000 SIW g Fraction Il 12.3 g 36.000 SIUg Fraction | and Il mainly
contain, as the inhibiting constituents, the conpound 60 of the
invention with n =2, in addition to small proportions of the next-highggg

.3). The follow ng Tahl e t he saccharase-inhibitin
it 1 bt ot i ac. 10 .

activities of t : o= : _ _ S 3
1,482, 543 s saccharase inhibition discolouration as described in Example 1, it is folifd thdt.the
90 ~ ~ & ~~~—m ' pQcompounds '_lsgving ap(jnhibit_i%ﬁ-pc@g;qvhich are. present are essentially. the
00 - ¢ompounds of the ieg/eoggiﬁu with n,=1;2and 3. .., . RS 1-

o N vy 22,'S S, 4 E:éa:‘rilpleEB. L 3(m”>20 M gt.__t; Co
' - 2 5 .~ > §f 2@ of a preparation as.described in Example 1, in 3Qyml of 20 mM acetate '5
o t CL;'J 00 _bufi_‘ér ? H 4.8,pare incubated withr-1,25 mgﬁﬁ- lase from.sweet potato . .

) ' " o -B-OE!-Q%I%GER' 15,471) for 120 hours at.37°C, _thﬁgaant stirring and ‘“-33&
- eated t6 100°C for 5 minutes, and undissolved matter ig' entrifuged ¥ at-4.(
C 0 04 . 'g r- rpm,lyophillsation dfthe solution gives 1.5 g of a product with 1,800 SIU/gand 3.8 C | -
0% 0 107 x 10° AJUyg. If this product is tested by thin layer ch;qmigpogra&%and;acchatase 10

' inhibition dgiscoléliration-,a_é esér&r in Example 1, it is found that the compoynds Vo
(- ' t .4 .4 having ati inhibiting -a'ctio'n-.whicht “present are essent_lill_i“_ﬂge colmlppl'lbt\ﬂ_ ofthe - :

u VS r e 00 'tinveéntion withwe2-and3. . ;.- W . .eco
- : R T o Tt o 0 4 -

. 15 . If a-200 ml Erlenmeyer-.ﬂasé_c_ont ing g% mi of a nutrient solution of 15
0 . -et ' composition 0.1%; K,HPO,, 0.29Cef (NH,),SO,, 0.05); ofMgSQy, 0.057; of KCl, R
B it G.Gl%eFFeSOrmz?/;of 3 preparation[as described'in Example é i€noculated
Ee~~~mmmmi~*~ Q << ith g spore suspension of the strain Asp.. niger ATEC 11,394 and incubated at

P 3 '?8-"0- on a rotary shaking machine, the ATU concentrafion falls from 2;0000 - .
.. 0o . " 99 AIU/ml to 53,000 ATU/ml after 6 days'and to 21,300 ATU/MI afterdU daysXAtxHe 29
1, 482, 543 same time the SIU/ml-content risesXfoni-%.01m@ 72 SIBml. 200 g -0 '

oni-%.0.1¢) 72 SILY : f a .
preparation as descri be%?qﬂ%' évlgchxhe-r'@w{r fegl avith the sporg suspension for %LI | ed
vater and 60 mi of - ciE A EREIN IR FONSAR hrok mé%;agz S P milbtered
under reflux fes 4 haitisg fnhBGtBﬁIRCGUHGEﬁ’(}lﬁ%ﬂiA Berlit& IR 410/0H- (Condudiivity 25
tenperature: 5 m&mz Si.el}_lenm wixtueis Q:Mﬁtmt;ata Migwedd toyup at thd 86) -
vere added 1o ne_ cof dg%ﬁm TR

1
with water and3ehe fédlamm(ie nihou _r)i% Bail deictions frklcoliected. The Wattionatoataininiiibe | '
10 N KOH. The sol ut i gaschagnse-inhibiting activity are pernbineg, wwspr_ dofo Hmi joga coal . .
The charcoal was fil [EPRBIBELS oot mefhanol Ahi, 3 adiusteq to,pkL -
_ | ves 111 EPECHEE R BN AR S AR S S R,
filtrate was discar dfikered- ,deﬁﬁ With @fetoreNgrdC Giad | drié@ Sn dicﬂﬁ adi 28\ N ght
with 2 1 10 085 30/ %wmtaining28.000 SR Hhand, cofiistiag bfcompbunds hithe inyéntina withinl=f 221 ed 35
of f and the al cohol j &d 3. The isolation of the pure compound of the invention with n = 2 from this . .
_ F‘:oduc-t is effected as described in' Example 8 by gel filtration through a column
containing Bio-Gel P—2. 7. mg of the compound of the invention with n = 2, of
60,000 SIU/g, are obtained. - = Lo o L
" -2 litres of ‘culture filtrate obtained from: a fermentation batch as describedin -
: Ex%gxgle 5 by centrifuging off the mycelium at 13,000 rpm and having an-activity of
13, SIU/g were stirred with 50 of & mixture of: 2.5-¥a_1'-t.s of Amberlite
IRC—50 (H* form) and 1 part of Amberlite IRA—410 (OH’ form) for 1.hour in .
45 order to reduce the salt content (conductivity of the culture filtrate: about 10 mS). 45
The-exchanger was separated off and the solution was concentrated to a little less
than*100 ml and centrifuged for. 15 minutes at:20,000 rpm to. remove undissolved
constituents, The supernatant liquid was made up to. 100 .ml; it now had a
. ‘conductivity of 3.5 mS and was: further purified by applying it to a column. (55 x -
50 400 mm) of P-cellulose (SERVA No. 45,130, pre-treated according to known ~ 50
' methods and eguilibrated ‘in 5§ mN-ammonium phosphate buffer, pH 5.5).. The
abovementioned phosphate ‘buffer served as the running agent; the flow rate was
90 'mi/hour and.fractions-of 18 ml-volume were collected. - Sl
- -After the fractions of the eluate had been tested: for their carbohydrate .
55 content (by means of the anthrone test) and for their. content of saccharase- 55
inhjbiting components (by means of the saccharase inhibition test), the fractions
which in the anthrone test-had proved almost free of carbohydrates and equally in
the saccharase inhibition test had proved part_icula;%r ‘active were combined
gfr'actions 60—170), concentrated to 150 ml and filtered through a column (50 x -
- 300 mm) containing Amberlite IRA-—410 (HCO, form). For better control of the 60
. deionisation, the eluate was colleécted- in.fractions (10: ml per. fraction in 20 '
minutes) and tested for carbohydrate (by means of the anthrone test: in each case

o

ee—6 po—washed=3—tiwes—wi-th-acetone and once . .



sol ution was concentrated on a rotary evaporator. Residue: 6.2 g. This
crude product (6.2 g) was dissolved in 500 mM of water and the sol ution was

gent|y St|rred—vm—[—h——3-e_g_e.f__A#bn_zllfn | R 120- (errr] form for 1 hour. The

" The resi d@efmns

exchanger was filtered off 15 and washed with distilled wat er until the
fil e was neutral and free fromglucose. 15 The exchanger was then
sti overnight with 15 m of 25%strength NHerr] in 1,000 m of H20,
separat ed off and discarded. The filtrate was concentrated on a rot ary
_evapqzat or. ReS| due 3 7 g. 20 . For further-purification, ‘a .

chr efa & - asi#8Z Mo it 4.5 g .20 of the Rat exdsal
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exchanger mrms oeaBolg mu répBraio 1'..un3,e bat ch process.
30 Exarrp 1!°d szQ ¢on mnmfabe dmlslﬂeﬁbumslmmspl el were

di s8I veddf Jc-=. E&w % mﬁglwﬂmofémb%msﬁt ratad

Herr] SCIcBﬁvdu u . Tat) Wab giff@g R, l&f%"@ﬁ'*‘ﬁr 1/ 4 “hour

- (inter nalstl g e tmmutes %ﬁl&ﬁ[e@aniﬁn -t ne)maﬁ&ajhuéeﬂo :
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50, 000 Shkﬂbgrlntﬁmma@HZthehfrecﬁc@ ., péacied with |5 g i bed in Exanple
1, in 602 egfg?lplwd#wﬂmpm mt@mmum@nymmmmhecdmem of pH 6.9,
congai ni f g %& ’ ed. | B2 2y ase f‘r_om
Aspergil | USFﬁ)ﬁﬂﬁe ?ﬂ ,%éarr]
constantol,_ heat ed t@r 100 f-err] C for -m nut es and
undi ssol | ' 52099"9'8 lFl mmﬂs tophe | i sation of the
solggtion gt 'yﬂ,sfoﬁo ogit E’ ":Q y e_ a J‘ chroggat ogr aphy
an mhxbltmg actmty of typmal compounds of the mventlon i

-k Actlon of glycos:de-hydrolase mhtbxtors and mhlbmon of glucos: r,esorbtnon in " .
rats and mam.
N - To produce an ahmentary hyperglycemm and hypennsulmaemxa fastmg rats
‘60 ‘(n =-6) or- fastm% human subjects are | ven either. 2.5-g -of -sucrese. or 2.5 g of 60
: “maltose or 1 g of boiled starch or 2.5 g: edglucose/kg body weight orally or-50.g of
‘sucrose or 50 g of maltose or 50 g of boiled starch or-50 g of glucose/person, orally, -



21 1,482,543

21 saccharase i nh| b| tion di scol ouratl on as descrl bed in Exarrpl el it is
found t i q . = _
essentially the corrpounds of the |nvent| on W|th n =1, 2 and 3. Exarrpl e 13
5 « If 2 g of a preparation as described in Exarrple 1, in 30 mM of.
20 mMM acetate 5 buffer of pH 4.8, are incubated with 1.25 ng of
[err]-amylase from sweet potato (BOEHRI NGER 15, 471) for 120 hours at '33-
37[err]C, ywith- nstant st|rr|ng and f|nal{x82t§g ted to 100[err]C for 5

m nut es, and’ urée : ' -
| yophi | i sation of th@ sqﬂeq\tﬂ mmtgnvwsulaﬁmgemiona ,otlat:tratwateh &aomusmﬂ g and

3.8 06 AIU/g 1f thir e, fnd
saccharase. 10 i nhklﬁénf?;“n%%f es’ 1 Hle “‘i’aﬁ‘g‘ ﬁd'g%&g g P{%:hel tis
found that the s:orrpoamnisc mtm lhtle saf:z bﬂﬁomfﬂasshTae blopd gseisd are5 :

essenti al LyJthe conp g‘é’rﬂ! rﬁ}%‘ﬁrﬂmﬂ gm af?O dagigjow ff; ‘%‘:

If a 200 M Erl enney @(F %‘ %r g%mn?‘ é&ﬁ}
conposition 0 1% K[ eeﬂbiehip s &pmaéyo lodd\IdF ahé né : 00 dﬂgl .
MgSQ err],- 0. 08 of l:_'ml tx § gﬁ‘ _@ Tac rce 2;@@ rﬁnfacs 10
described i n Exanpl e, rain
Asp. niger ATCC 11, 3 M%ﬂ "‘:% e SRR ! °%§§3

15

nmachi ne, the AI U cont?ér(l%a))l on falls from 210, 000 20 AI um to 53 000 -
AlU M after ys g F Lo 21 00_ Al U/gt fte Q dt%yfs %tsuet he, 20 sane
time the SIU ml conten ﬂ:a%g \@%?‘ozerﬂf% h%ﬁ men edlin P, m%esiﬂidﬁ% on -

whi ch has been |ncubﬁutuﬁ Fropéthdi esaioibleedo@usﬁlﬁétmrb bohydidd B,lmvever,ls

centrifuged for 30 Brel t(“@l ed, n with raataetlvfsﬁb @éh e 15 25 _'
i t:ﬁt b
Slipi t@ﬂ th%ﬁl ts

m of supernatggt 1i

m nutes 25 Q@V\Athfa Q ll:i{

| RA 410 OH err}(condm;trmhlchlpmf@wmmc @tg v;lllll&’lh%r;umnt?gh;%
filtered and the fil W&“d"g ugha
col um (1 cmx 10°¢ quﬁa@cﬂo%amnﬁfer eﬁﬁ%{tv’%r Pateg Q]r 61f|{ia ?ffueThe : -
colum is then rinsed with 200 ni of '0.001 N HG . For_desorptlon 0. 6%
strength NH err] sol ution is punped through the 30 * colum (10 '

m /hour) and 5 nt fractions are collected.- The fractions containinng the

30 saccharase-i nhi biting activity are conbi ned, concentrated to 2 nl ‘on a .
rotary evaporator .and mxed with 2.m of rrethanol This-solutjon is.:: :
adj usted to. pH 3-4 and precipitated by adding it dropw'se: t0.100 m - of. .
acetone. The precipitate.is-filtered off, washed with acetone and et her and
dried 1n vacuo. Yield: 26 ng 35 _'. cont ai ni ng .28, OOO SIU g and. consisting.
of conmpounds of the invention with:n = 2 35 and 3. The isolation of :the -

pure conpound of the invention with n =2 fromthis. product is effected as = -

described in Exanple 8 by gel filtration through a col um contai ni ng -
Bio-Gel P-2. 7 ng of the conpound of t he’ |nvent|on with n = 2, 'of 60,000
SIU g, are obtained. 40° ‘ Exanple 15.

40 2 litres of culture f||trate obtained froma fernentatlon batch as
described in Exanpl e 5 by cénttifuging off t he. nycelluntat 13, 000 rpm and
having an activity of 13,000 SI U g . were stirred with 500 g of ‘a .nmixture of -
2.5 parts of Anberlite IRG-50 (Herr] form: and 1 part of Anberllte IRA-410-
(OH form for | hoursin 45 - -order to reduce the salt content .
(conductiyity of the culture filtrate: aboqt 10 nB). 45 The exchanger. was
separated off and‘the 'solution was concentrated to a little | ess thah 100
m and centrifuged for 15 m nutes-at 20,000 rpmto renove undi ssolved
constituepts. The supernatant liquid was.made up te 100 ni; ‘it now had a
conduct|V|ty of 3. 5 S and was further purified by applying it to a colum.
(55 x | o ' R S S



50

known 50 net hods and equili br at ed inb rrN anmoni um phosphate buf fer,

5.5).

400 mm) of P-cellul ose (SERVA No. 45,130, pre-treated according to
p H

fl ow rate was 90 rrt/hour and fractrons of 18 rrt voI une were coIIected
After~the fractions of the eluate had been tested for their carbohydrate 55

cont

sacciel/ase-

testy, the fractr ons whr ch in ”l‘i‘zﬁﬂt hr one test had pr oved al

car

m
| RA-410 (HCJ err.
eluate was cdle
tested f@&r cafbo
1,482,543 . .38 |7
phosphon%t.e ¢

negativep ande
test). TISe fract
concent r &t ed,<r 1y

ng of crrgde i nhi
5 For fur.vgt her puj.

P-2 as de.scrl bed.

conmpound
AIU/g an

f thg

éo
corrpoundt?, Of the

for exam@®, -a py
pur pose, =39. g-of
250 ni otﬁi;l[err]
the pH wgsZ5. 58
| RC 15 m‘H[err
the am ng'gugar
| RA 410 and s
pH 3.5) s adj u
sol ut'i on-gnds pum
filled with Dope
hei ght 4&Em eq
. Wth 2 1351’ 0.00

wi.th 1. 2°§ gt rengt h aqueous ammoni a

fractiansg avr ng
-strrpped&) f-

vacuo to"63D ntcT
‘m of drESpirit
al cohol

gt (by neans of the. _ .
i nhi biting conponents (by neans of.'the saccharase inhibition

cted in fractions (80 nt

35, 000) ;
Eanpl.e "1

ant hrone test) an

partlcularly actlve wer e ‘conbi ned ( fractrons 60 170)
and filtered through a col“'um (50 x:.60

better- cont.rol'
”qdr‘at&(by rreans o§ t_h£ gn

rg c;'i as- orrdrc aé’rd Fﬁagy
saech-ar as i fhi-bi i on by
ans havi ng an.inhi §| tifEg . a
pphl li-sed, redl ssoI Med &nd

For

-form.

+l

Di t or.

ification, the cruae i nhi bl
pl-g .5 .Fron%the fra
ﬂV&&tI«O- w“th:n & SOag

_rg.nr ,s',*,ql at eg after

i nvention. wrth n= E 7,
epar ati on-such as Eescrl be
t he preparjti on ac-gor di ng .
D2 TRe nguctivi t'ysof th
Re sol%r |§r{ \?as defal i naf%e
s(veal@) o &ncatl 8n exch
derivatiVes fronanueous
irring for 20 m nu The
sted to pH 3.0 withgl N HCL
pad at :t}teoor ated of '20'
"’50’°W+(. 1201 400Znesh.a(
Jdn| |§r aBled«-r n £. 001%N Hc1l)
[°N=HCI" Af't e vvas@r ng the

an |nh|b|t|ng actign were
acuo 25 sand tfle solut
pROCECE dMﬂSOH 25 Preci pit

Andt hp pri'ecr,pl tat& was .

and et hef and ofi ety Tivacug.l Tvi el d['2

t he!

and 10 m

d for their content of

ypst free of
. e ed
concentrated to 150
300 nm)’ containing Anberlite
of the 60 dejonisation, the
per. fraction. |n 20 nlnutes) and
hrone«iest %] each e.. 22
POVl I )‘f negat i ?? for
at agent:wlin each case.
qﬁeéﬁsﬁif%$he nzyne i nhi-bition
ct i on: (3 30) mere conbi ned,
yophlllsed so as to give 280 5

hald

tor was fraotronated on Bi o- Gel
,,tl cgns whi_ch’ 'Q,ont ai ned pure, the

ochrctevhth 0 3 x 10[err]
;S}o@rl Jsdth ody 10

- 2310 Ay |;sol ate the

starti ng. naterr&! used can be,
in Exanple 1. Bor this .
o Exanple 1. wer &€ di ssol ved in

T2s Bt izhg JHol (@i & was 10" nS and

by~ addi nd 66:1%g Sof Anberlite
er-'V\/r§ cl&:onﬁ%{: lgl nds traces of
solution) and 2 g of Anberlite
filtrate (condu@ivity 0.5 nf,
(conductrvrty 0g6 nB). This

A% g/ lpum |t hequgh @ col um
Hierf )5 (Bdrrfir & 20 2.5 cm
pnd ot heg xwua$ then rinsed
columt, elluti on was carried out
fractions-were*collected. The
conbi ned, the ammoni a was
Hon _wasntlguan gancentrated in
ot ed; byt drdpwingie_addi tion to 600
flltgréﬁ ;'dff,::V\ashed with
47 § cOnt afmi gg 26.5 x 10'

Al U/g..J)BS‘ portli ons were subj eceeﬂ ito a f ne purifi cation by application
to a o preparative Biogel Poz | umm, as described inj}Exanple 8, and
devel o@TE%hE 30 The fractions vvhg'(ﬁ-;accordr ng to a thin | ajer chronmatogram
(anyl asea.ghr bition col ouration) 'g( gt@i n conpounds of the-invention w-th n
5-7 b-&§nbi ned concentrated |n.,.,tacgjo and precipitated with dry spr rit as
descrlgads_gbove ¥ield fromO0.5 Q}S-,(ﬁQ rude pgoduct: 0.2g of 'am no-sugar
derivag| V@8 with & 555-7, 35 gc(é"rgal ni ng._.30=x“'10[err} AU g and 2 500
SlUg.glwes 2 8 = ¢ Eles 35 Exappl® 17. p .
§go 2 0 4+ . 3lae _§_="’++'+E

s] 9 T £ 5 o s13g 2 2 22 2 1

-l 25 5 B 32 NNES 238 3 2 <4

o] s T 3 2 g o ] Payts T T 88 g |

Al g £ £8 8  aBEe £ §S8 8

& =8 o 0o o 3 =jmE S o v a I



This exanple illustrate how t he conpounds of the invention can be eluted
fromcation exchanger under acid condl tions. A colum of 1.5 cm dianeter
is fill ed—w . ; : ; ' , -400...
mesh in 0.001-n HCl Fi naIIy 500 rrt of mxed desor bate (400 40 000

SIUL), pH 2.5, 60% acetone), obtained according to Exanple 9 (Table, run

No. 7) are punped through the colum tn about | -hour and washed finally wt

500 M of 0.001 n HCl. Under these conditions only trace activity is )
el uted. Fi {l'/l |y desorption therefromw th 0.0125 nHCl was effected, wher eby
t he conducttvi L\? of 45 ' the columm el umlvﬁszng{mna:urpd The Slll.cont

of the eluate was -al so tested. 45 The active fractipns 14-100 were
conbi ned and -neutralizedjby the addition of Anberlifte |IRA 410 CHerr], . .
then reduced to 5 m., re asted \Ml’.hn' W ! of nethanolw gndopreci paqtat,éd by

dropping into 200 % acgt ije Aff;; er" S“mng wigd h agefpne,; argl & hef, +|, '
f

vacuum dr yigg- was ect efls ' Bl-d 1@ of fse ond «f
invention with n-@wth%Sd@)O%ﬂlﬁ '-*50 Frgm the ctlﬁelgjnﬁla?- f-ractlon
t he conpounds with &% = 3 and n = 4 coul d -be @t ained, Thi s pr ocess of acid-

desorption thereforg makep possible, in: contrgt to fthe alkaline
desorption, a fractZonati pn of the hqpm)l ogous @amni no- s‘yg%r derijvat i Ves. 55
The fol | owi ng biol @i cal féste dehdist ale the amy ase ahd Saeqhiax ase & 55
i nhi bi ting activitys of t’yat'cat' c't)l‘rp'tb'nds'of ttSe ifveti gh. A % ctt'on”d)f
gl ycosi de- hydr ol aseni nhi b @or:s a;npl ::nh@)rtr on+of gl @es& reso ttz)n °rr,1| rats
and mam To produe@ an alinmentary hypergl ycerﬂl a and hyperinsul'i‘naeni a '
fasting rats 60 ﬂ(n = B) or fasting human $ubject;s are given either 2.5
g of sucrose or- 2. 559 of 160 maltose or 1 g off'- boi I gd starch or 2.5 g, of
gl ucose/ kg body welg;ht or BRI Y Orey O df!sucr(gse el 30 @ oR hﬁ;ltqse*‘or 50 g .
of boiled starch org 5000 +.gluc0.$ /p rs.om org | y.& W23 = | AW oy
1,442.543 in aqueou§ sol u} ;!ort::or" Cut-| s:uspensrﬂon S|>ﬁoﬁne§ &tls are.:gl_a/en
the said carbohydrages in| the same afodhf andg in a dltlon nd:of th -
active compounds nefitioned in the Exanples, i#& the dosage- |nd| cat ed.
Heal t hy human subj eﬁts arp given one of the cﬁr bohydr at es nenti oned
alternately with angl*wi t hpyt .Qne\(#f.,.t:he - & acti & cpeundsy rentd §
at intervals of 2 og noneldays. <Thehyl.gofl gl ugose “and! t el Sgr ufn iths
are neasured beforédsithe ca.r.bqfhydrate"owegfeedrsng [erra act bvb u@ta,ng
and at short .intervals of|Tine f-mrﬁ‘ i Verni nutdes up |fo +hr eet Bdur’s '
thereafter, in the Bl ood fromthe retro- Orblt§| vendus plexus of rats
the cubital venous ®r cap}llary blood of the fgest pdrsons. The bl ood
gl ucose -10 det%rm ‘na |ons are carried out=a in the Auto;Analyser
(Techni con *, accor=dl ngot b 1B I&TFMN«H'J. bigl. Chegd 207 b& K @373;
enzymatical |y by nmeans of | uttos'e gXiydase and“[err"‘] Mighigipter 1
hydr ochl ori de) and §he se tum:nngrﬂran'da grm natl ons a°r_es:10aar ed cut =¥
accordi ng to t'he rretohod of HALES and RANDLE: Ei ochertt' J. 88, 137 (1963)).
15 ['1.-1nhi bltl.t-)n of the conversion of cargbohydrat es to fatty tissye
lipids. 15 Six rat8 are ji ven one of the- cartao‘hydrﬁtes mentioned in | gin
Bt theSsaje gar l*fohgjr ate B

-
5 -

in

-- P<Q,001.a§ﬂiét eaneogu.uh starc

the inactive form "'o?p,gethafri wrthnaem tabl'e d8se of
whi ch, however, is Zadieafhi vel ya( [er,r]':tz 1 ab@lg éch Wi t B ok wht hQut an -
active-substance frf»ﬁt t helgbd®e X | &seadm m%teréd; b ngan® oR a2 3 .
probang. - At short~j88ervals of time dftel tf " begi nni ng of theS;

experinmeni, the an %I sgare killed and epi dyxﬂl'{g ang/ or perirenal 20 ?‘atty
tissue is isol at@l ta'he°llp| ds are extracte&‘ @Eh.%wtable sol vents of
fats, for exanpl € glgoréfornﬂret hanol (2: D”TE thga met abol i t es. whi ch o.
not contajn: Ilpl(‘f,,aﬁﬁ wgshed out. The radi oart«yoltg/ of the lipids isolated
inthis way i s megleCedE nga Eleg B 3. ’ _
" g|gE = B'u' s g S§IEE ° & = .o :
- (=] b = 9 (3] g. <) -y o S . 8
gleg & %2 § - + El85g 2 2 § § = : ¥ g
. 8l ed “'g.ﬁjﬁ'-. - 8le 8 -8 @ 8 . VA
Qo] 2 0O ~ . . Ot w0 ~ : _ O-
S[Q ~ 4 B T + .+ + @lg . G 8 8§ + + o+ o+
w[8° £ § T R R B YE® EF ERE BB I
mlwl E 5.3 < < < H w2 & 5 5 <. < < <
2l88 @« & § g g g RmiIBE ¢ & E @' g g8 g !
<|]fg B 8 8§ & § & «|8%8 BE B § A~ & ©° & |
=lAm = O O = Hjmm ~ O O -l



M

+1

e

+ o
© w o
> e — B
—- ©Oof o
% ° o
- Ol+o + :
{ ~W
= “ e ) o
x _
2 5 g
oom
0!l T ¥ R
B | -
o ! X
S |
< U+ -
c . +
— .
! +
° ! o
o ! -
- ! .
o ! o o
S ! + |
o -9
) ! < !
_ ! — !
! + !
> “ w
o
— ! (ON®) A
> ! 1 !
— l l l
— y o ! o
13} ! - 1. :
© ! —
! c
e | =g
= { o | =
_ { .
. D < e
s | S
— l T ek
c | — . 1
S |+ ! l
o ) - o
o - w
c — -
o — O _
— + -
©
- < o .
cnl] T S
. — 1 .
o
wn
™
5 a + o0
— > 1 O R
usmw )
oTw o
R amv .
|t24| _al

al3

“H

4

. RS

c N T 7
-0 _ n ) 3
+ O - c oo
T - - 7
'4 00.,. m . - N 0 1 1 -
'R . W . +— . . v
” 14,%_.. P9 ) < _
e | O - TIT° .
> @ o Qo .
L — | ! © _ ) - .Q
’ (&) L nl < = L
c - IS 1.1 . -9soions 10' yTeyg wwm —obuoo uwa_dwv moc 0 Vn_ =mms=== 10°0>d . 600> == —==i—
@4 . R B R o S _ o
' el == 2F m|= = (@] Hl@l ws — + Inn.q.ulﬂ |||||| R Lo .
. o Y -m.?.; 067 €6~ L8E8 I'$7 S6 “ 4 (13001
! 0 ’ .. . . ll!lu : i A : manafEs — - — —
W “ oo 89 ¥ moa. T LZ 600 Au.m.w.m..cﬂn 0 h 376 oaoszm
D ! \).m Vo +o. + K L * :_mcm
. o ..IGI. | @—t—  J————-
L 8 6'L ¥101 L _s L 601 S sor 1+ 201 9so1ons + :_m n
v + . ! S+ .
3 1° H_ w > hoﬂw”n m atdd u.%..m.M 09 »u...ﬁﬁ 1L#.L01 | umoSn.m ﬁ:s _o.snoo
- : o 0sFE9 | gy Flpg et 67T % 8§ asoions Ss_:a_osso
~ S Ut .. .U F ==
o 09 “ O mf T ST - ruotjensIuIwpe .GCN A vEEv oE_H
v ! - : L—S=u f:s v:sonEoo 91 ardwexg
<. |Woy oumumn_:m 2AT}OR ﬂ omouumw jo :o:abm::Eva ﬁsuo uo..cu moES mso:g 18 3«._ m:-..m& ho Amﬁ k4 un_g 98.10A8) % 8w ur osoon|d poorg
— o
s - ~. 2 o_&naxm m:i:maﬁooos 9 m.._mt.u.
— .. OI-III.IH ) = m o m=m wm==m== =z =mx= = o .“. .
e " €' ¥ 80T - 3t71 T 687011 8'1 ¥ 901 €17 L8 “ 4 IV 00€
D Tl ileemas — ARESE=E= L TTTTT R R
_ ow® N..ﬁ..w: B S 2271 SRR ¥+ 2 81 - < 06F9IL - L'8% 386 .+ NIV 0sT
1 .n...ll:-@l 0 lllll — . .. . . l!"ll““ e ’ . . . .
_ @m ¥ Tl ﬂc mﬁ H PR ¢ T S Sv S¥8TL - | 6'97F OFl 6T ¥ 701 yoseis + NIV SL
<L N _ : _
QAT 96T 2: w1 1 . s _ﬂz_ . .+._ g ¥ oz el R eI 88 ¥ 101 yores yim jonuoy
6706 — .w...mﬁ 9L +.. u 370 .@:_.m.wa . 0EFhL CT9F YL o1e}s JnoyN M JOJJU0)
'S ey ,.l_._ H_ wa @ - B .0 'UCTIEN)SIUIWIPE 193)8 (* SUIW) SWT],
G <%, - an : 0 T , ST o SR} S ‘uot Tutwp ' !
. oF — P o . *I ojdwexyg
- ~woy oo_auu@_n 2A1)08 T Y03BIS JO Es.wgﬁ.:vu _Em/m.oaa souy s SnoLIeA 3 syex wnsw& Jo ?.ﬁ o=_¢> o8810A8) % Sw u1 9soon[8 poojg
s . - Vo o . o ..+ S _
- O o o O . L1 sjdwexy m:iacn&oooa S AI9VL
—__ S N m S+ - Q
+ o :. @WNoo . 2 —O
—O ™ “ < °o - O+ - + S H__ c
+00+~N>(0®N12 @ >o< o



] - - * >+1 +1 +1 1 % +l a 0 ++
11+F | H H— e A — U

|
+
0 (:ID inl‘ y y :I Oad t~ ~ ~ + v

Ojv I ot - Q. : : . -0 +,
Cs 4- > TA. ngiu Cs1 U . -_1’582-5:43. _. kg2
€q © o ARLE 7%companymg Example 17' ' ' . ' J. o
1 hd - : ~. O
_ Bloog glucosg in % (average vgjueyt 1s) of fasting rats at-variops times after, oral

Go w > ' adm(:glstrattogéof ﬁcm—f%+ active%iubstance ftom 'gmple-psté comp%ﬁundllor % +‘Fil++|
+ .- Ca tion with n = 4—& )
~~~~~~~~~ =00 ~~ ~~~. . U eqg4l 0 O 0 _,0. : |
<@~~~~~~~~~~~~~~~Time{(mins)-afte~' Uy =~ ' o -
| . __ administration - oo A8 30 45 - . 60
4s a~,'. - T T e. aa - _-il'_ll I
D Co6m !t + J Cﬁ““%“‘ﬂ‘?.“f.i‘fi"fi..f.......@f %_ ‘ 49 % ?_3 o 54_? 4.8 S k3i§'°
0 Control with sucrose . 107+11 1244l m 132:¥6 U 133 +6.7. ~
e > a0 m : : -n. S L S _ - 00
- 01 ~ 258IU + sucrose O 109 + 6.4 105 + 10 1R £9.1 3(1%: Eﬂl +1
+ +1do~ if +5. +4  +1.+ +1_ oooeq 577737 o Ia
. 0] - -4 568U+ eq,3" 00 - . 103 +4.1. a 18 o15 102:7.7 A 100%9:20 o- -
'.< : : . ' ' 00 - 00z D4- — R —™=.-=m0q2~< ~ ~
~~~~. 0 - woSmu+ -, 0 . 85+8F - 94£99  95:85  85:6.4
\Y m888u "t Oon S : mess=ss  eszssss  edesane
.E z - 111_6_. PRI
o ~1482,5 4§EA_}_3].,E +8]accomp}¥y1ng Example 17 V .' | (-
-4- 0 _ Blood glucose in mg % (average value + ls) of fasting rats at various times aﬂet Qt'aﬁ H ~
+1 + 1 adniinistration of- suctose  active substance from Exanfpte 8, conpoind of 4he nh%ntlon +1 -
+1 +H' 0 withn= 2. , CO~~~~~~~~ CO.
i nVv : : . . .'00 Aln- I

. : Time (mins.) after A ALY T
HO -4 adniinis@fion: 0 - . - 15 . 30 * - T '_4-.-'_4
-4i Co. . - e : R : — e * 414
0 S Control without sucrose . 15&£44 k P2¢ 8.5u 95 + 6.4 oo
@) % 0 aP& X + 12,0312 v+l . _
N +2 +11 oktxol WI_ sr.zftise co 13 9.1)- | 1%6(:]1-3-@ % ll’}té%n ccM
N. Oa : S+ -, C 71%3.7  100£7.3 - 10} €Q.4
| ~~~eee e e B R AR~~~ ——— ~ ~~~~~.\..~~.;'.~~.\3~
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60 ng + . 125 [err] 13 118 2.9 130 [err]

9.0 ----------- P<O0. 05 --------- P<0 01 agar nst control vmth gl ucose WHAT WE
CLAIM | S~ 1. —€ony i Te! - '
general formula:- [err] in whr ch Ris an ol i gosaccharl de chai n W|th one,
twg? Y hree or four nonosaccharide units, the said conpounds being .

su ntially free from honol ogous ani no-sugar derivatives containing nore
t haw” four nonosaccharide units per nolecule. 10 - 2. Conpounds

accoryi ng to claiml in vvhr ch Riigy A oli gosaccharl de chain ,vvi 'h one,

‘1 WO -6 Horesaeeh ' e GOAPOLRds—bei-Rg—SLHIS ntially
free f.romi;mrpi gg%maggmm Hgar der| vatrves ‘cont ai ni ng nore than three
monosacchari.de units per nolecule. 3. Conpounds according to claim1 or

cl ai m 2 Bleodsipeshe tﬂh@%rfemacelhar- I ef fSting rats agmistogs time ditexagsle resi dues.

15. 4. Cofffftititsion it aapedtye erariel mEsamre i treousdeighs B¥ues are gl ucose
residues. B A cOnpound according to any one of clains 1 to 4 wher ei n, R
consi stsmmﬁteaafsdtIagrh.msfmiwsacchar| ge unit. 2§ 4. A corrpound\’“’
according to any one of ‘claims-l-to 4 waherein R cansists df 20 two
nonosacc %f’r“'PH‘é’“l?H’i&'%‘"se? A proceds 4or thd8pidduct i 8h=6# an ani no- sugar
derivati i'ther: (a), Cro- o, sm of strain Actinopl anes
SE 50/ 11%&1 cBS 6&}&&;;@ is cul tur‘gdnilzn an %gﬁggus rreéé E(r?n under aerobic
condi ti ossm@nd a c.orrpound of thessass ~ foemslsa | asz arhonol ogue t her eof
cont ai ni g{g g to- seven rmnosaccharl de units in 25 the side chainis
separ at ef? M. 5m t he resultant cul®drld; or PBY 249 congdhdlaccording to any
one of clains 1 to 6 is produced from a honol ogous am no-sugar. derivative
whi ch contai-ns—Upos seven. f001 ehaishcdBiontcesd de units by splitting of f

t he necessary nunber of - rmnosaccharl de. 30 units fromthe nolecule

m cr obi al | y or ‘enzymatic hydrol ysi's, and 30 freei ng the
resul ting mey ..@ﬁi% ‘Lag.ausgae Mﬁv%k'gf"[he%ﬁd“)ﬁ?gtée‘{:@él cont ai ni ng nore
t han f our formil@sa ari uni ts per ecul e. A process- according to
claim7(a) in which the nmedi um cont a| ns, as a car bon source, starch, b
mal t ose, glucose; malt extr tworo'a m xt.ure of two. or nore 35 thereof.
35 9% A process according t in which the nmedi um contai ns as

carbon source either nore tham? r!wtOH of starch or glucos@ and 0.5-2 wt.%
starch. .10. A process accor ng toCla'm 7 in whi ch the mcro- organr smis

cul tured ft vﬁlﬁ:ﬂuk ?sB[aﬁrBl]sgsacchang’p chain with onga’ Meﬁrq&ﬁpmanyl ng Exarrpl e
S

-1, 482, 543 monosaccharide units, the said compounds being
17 Bl ood béormalegdus amnorgiyal(@matageconaim here than fedr nxnodageliaridey rats at vari ous

R i T o ewg;i s g oI

NPOURN ane Wharide Nunits, Zth ration:
.15 "+ - substant@ly free from homoldﬂiuﬁhﬂhd—ﬂig ctivativés cgilthmmg énore than 72 [err] 4.6
8 1.3 three qnosa@c '%ﬁ?éﬁcgfz clat lgr c'faxm% in which the 53, éxla ¢ 142 [err]
12 15§mts ecording t moggsapeliAry 13 s 128

5.5 2 4 o&npﬁﬂxd@'@ccbrdmg to claim 2 in"which the said residued afe gitokd 13" 118
2.9 13081‘1@50 - . '
5. A compound accordmg to’ any one of claims 1 to 4 wherein R consists of a
single monosaccharide unit.
.20 g 6. A compound according to any one of claims 1 to 4 wherein' R consists of - 20
- two monosaccharide umits. o
' 7. A process for the productxon of an amino-sugar derivative in which either: - -
. (a) a micro-organism of the strain Actinoplanes SE 50/110 (CBS 674. 73) is’
cultured in an aqueous medium under aerobic conditions and a compound of" the i
25 - formula For a homologue thereof containing up to seven monosacchande units in 25
the side chain is separated from the resultant culture; or T
(b) a compound according to any one of claims 1to6 is produced from a. -
- homologous amino-sugar derivative which contains up to seven side chain - .
monosaccharide units by splitting off the necessa. number of monosaccharide. .
30  units from the molecule microbially or by chemical or enzymatic hydrolysis, and. = 30
' freeing the resuiting material from homologous amino-sugar der1vat1ves= '
containing; moré than four monosaccharide units per molecule. _
.8. A process according to claim 7(a) in which the medium contains, as a .
carbon source, starch maltose, glucose, m alt extract, or a mixture of two or. more'.
35 - thereof. 35
9 A process accordmg to clalm 7(a) in whlch the medmm contams as carbon’
source either more than 2 wt.% of starch or glucose and 0.5—2 wt.% starch.
b 102 :: Srocess according to claim 7 in which the micro-organism is cultured at
about



--------- P<0.05---------- P<0.01 against control wth glucose WHAT WE _
CLAIM I S - 1. Conpounds Wwhich_are anrno-stugar derivatives of the follow ng

general formula- 5 _ : [:€rr]

5in which Risg an oli géuﬂmm!"lmmﬂ wi th one, two; three or four
nonosaccharid nits, the sardC bei ng substantially free from
honol ogous a 3‘{ -sugar derivatives containing nore than four nonosacchari de

units per nolecule. 10 2. Conpounds according to claim1l in which R |
is an oligosacchgride chain 10 with one, fyg, o) three nonosaccharide 10 C
units, _the sai d—UUIIpUUT[U'b et g stubstartTat I'y ree—fromtronot ogots

am nq- sugar deri vat TABISE chidcangahyige EMfpletthan t hr ee nonosaccharide units per
nol ecul e. 3. Conpounds accordi ng to claiml or claim2 in which the
monosacchari de 15 Blood gjpfops inpe (peerpe dalies 1y pb fasting rats at various timas aftet oral ~

15 4. Conpounds accHicliit bo clarm 225e R HE Tara' fo5m800d L6 Y licose
residues. 5. A conpound according to any one of clains 1 to 4 wherein R g
consi sts of a singl ¥inmendsaeddiaisitd®nuni t. 2015 630 A conpou#sd '
according to any ong of cl ai l1to 4 V\he+-e+'—n—-l¥-e-on-5-|-§{—e-—e-f—' X —2O—t-we—
nmonosacchari de uni tg‘.’m’?l.w’ﬂmﬁ'r ¥8% for the Privbticti ontatthn ani®hd-tdugar
derivative in whi chcaitbh@iin gibedke @ M cro-or gand §m of §41e Bt rai mspctignopl anes

SE 50/110 (CBS 674.73) is cultured in an aqueous nedi um under aerobic
conditions and a co#pduhd of »t he 25 foldd B | or 128 #%hol ogldd t7her eof

contai npng up to seyen ponosaccharide unitg,dn,, 25t | fle chain

separated fromthe %@%Itant "cul ture; or (Eﬂffaf%ormoﬂgi?égcordﬁw any

one of clains 1 to 6 is produced from-a honol ogous am no-sugar derivative

whi ch contains up te-seven X088 cheir—RAd4s agaitsacontte! witi glgcoby splitting of f

t he necessary nunber of nonosacchari de 30 units fromthe nol ecul e
m crobially or by chem gg,10WeePZARs.C. hydrolysis, and 30 freeing the
resulting material from, D@19 Uhich dré @mfid@agar derivaviadsi of e foflowiag gedeeal Nor e

t han four nonosacchaformgauni ts per nol ecule. 8. A process according to
claim7(a) in which the nmedium contains, as a carbon source, starch,

mal t ose, glucose, nmalt extract, or a t e ; or more 35 t her eof .
35 9. A processsaccording to claim 7(a® ¢h¥Yt he medi um cont ai ns as 5
carbon source either nore than 2 wt. % i, at %, 9l ucose and 0.5-20M . %
starch. 10. A process according to claim7 in which the mcro-organismis

cul tured at about 28[perdhich- R is Anloligosaccharide chain with one, two, three orlifsh32, 543
31 11. A process accowgdesacghirplec haitsmtlle Grid8 componhdsc heing) ssublstantinliyd freenfperand i s
precipitated fromt hé;%v&oa% %&%ﬁ?ﬁ%‘é’ﬁs gragaining mpeethirfqur mpgpsaccharide

concentrated. 1g. A BMOERockdadioating @ &t Yhith 1 8 HOESadcREIRILNM 1 S 10

starch-free. 13. A pwilhea®, ®e @rdthrg mondhahdridéOurits, el edid ichmpomds Weing

contai ns nal t ose. 5 substantially free fr flJ:P nﬁg:@@pwwrwweq epntpinEmore thaphi ch
C

: : ) r o hat‘g‘{:l wms c
the mediumis gl ucos&??.’%%‘giﬁ s gec ?A@ﬁgiél W6l 1IR3 fiwnBhl e SlldsARharRS 2
carbon source. {45. AufitsQe€héxostCesiditb.Nd. t0 any one of clains 12 to 14 in g5
whi ch the. mcro- orgam anipounsiylateording tot claiinodiin Wwhighethe jsaixl resiBuestarp glycess s

. u . ) . . .
according to any one“‘ﬁ‘fisliﬁ & undaceS) i:llgtd {hﬁ\gﬂé 8&1&&?1 g%ﬂe?e@rbﬁ(%mgists ofa.
conpound or conpoundgindd moadbheidtinit! OM The cul ture medi um by adsorption
on 10 - 20 6. A compound according to any one of claims 1 to 4 wherein R consists of 20
: two monosaccharide units, ' .
7. A process for the production of an amino-sugar derivative in which either:
(a) a micro-organism of the strain Actinoplanes SE 50/110 (CBS 674.73) is
cultured in an aqueous medium under aerobic conditions and a compound of the
25 formula [ or a homologue thereof containing up to seven monosaccharide units in 25
the side chain is separated from the resultant culture; or
(b) a compound according to any one of claims 1 to 6 is produced from a
homologous amino-sugar derivative which contains up to seven side chain
monosaccharide units by splitting off the necessary number of monosaccharide
30 units from the molecule microbially or by chemical or enzymatic hydrolysis, and 30
freeing the resulting material from homologous amino-sugar derivatives
containing more than four monosaccharide units per molecule.
8. A process according to claim 7(a) in which the medium contains, as a
carbon source, starch, malitose, glucose, malt extract, or a mixture of two or more
35 thereof. 35
9. A process according to claim 7(a) in which the medium contains as carbon
source either more than 2 wt.%] of starch or glucose and 0.5—2 wt.% starch.
b 10i é’:’ grocess according to claim 7 in which the micro-organism is cultured at
about .




active charcoal at substantially neutral pH and desorbed therefrom by
aqueous al cohol or acetone and pH 1 5-4. 17. A process accordr ng to claim
7(b opyor S Ee—6 " _

hydrol ysts at 50 100[err]C|n 1.5 period of

10- 180 mi nut es. _ melml i“JBB!mlj 15 18. A
process according-to claim7(b) in e sacchari de uni

s
split off by incubation w'th a [err] anyl ase or non-i nhi bited.
[err]anyl gse or an arryl ogl ucosi dase4g2f54§n crobial origin. 19. A prgcess
acordin : - - ~uni t

is split off b ing 49 clai o whiglh e depired sompounddnt medi-um
26 ohnt bi o ng FeSed GRS r%:r;@ﬁm‘% M i e
car bon " sour cé. 2013 Ag@dﬁc@ﬁ&%ﬁorﬁﬁgzm i J xowhiaythemﬁ:dm @hingtna osEO 19
conpri_si ny sepg‘{n]a%rs rchea@e?imsé olcla _ac“@\!mdl%hgmﬁ!wmcmedmanﬂem réd
i nhi-bidting mat ﬂ% onmpounds .
from sol ution a;tgalgjﬂ,;kg ’E“ °;°£n Ztg l%@ﬁ@?g@ﬁ r'%’g to a
conductivity of |H¥sa frbass arheordﬁg tmmymnalofeleml mm L5in vhichitbadaired n t he

H f i 1 haaired n 1 he h
cucous. armon: RS g R Tt nsrgg'ﬁgm%uaée e

conprising al so sHpArmdcng;cédidinﬁ& cla:m? %wlﬁehad dn@bsaeemﬁmmds from
undesi regsr nhi Mltlﬁﬁlt@ib #Q%P“WdMF Q'rgwo‘fibmtl gpiperakasidpyentd or
compound®® f r onPEHfy i 8 AR 80 ARG Bl SAOiRid RPN 11 L0
conductivity ofplit emsmt 8 ke @@I nérihivited aem;mqg&rad n the H+

form and desoalbﬂm}leph@sdeémmmdzo mund or - conpounds -t hereframwi th
aqueous 3¢ ds. Ul%fsls A process aZ?m‘ﬁFb’r é‘ébmn \YB‘F‘H?HQS

t epeJpapo P s 7,5t o 19
SRR e e S
sacchari des bysonfmeonat ograp on a cellul ose-based ion exchanger 23. A

process accor di ng?% 6 PEqesss a¢conding o Q9H°E°I*Pém ?"Pi“ ospho-
Cer T asgs ot rzﬁwm“m e R TR o Senat

2-100 egondinPto v1 ty. of less than 10 mS ‘onto an acid cation exchanger

40 24. A proc emstha&i‘dpm, @d sieﬁoehm the, desised ‘edmgionnd 9T camppends thexgfrash t he
p8

i ndi vi dual desMFRATE oRing SO ek Hiioled) ﬁs el 007 aPhL ¢
fracti ongdi on gdiréd dRlcompinEs fr (és ti omggof an
am no sugar demewadlcgmpcmud)e:t?ntfputd loats;olit?gnastpH lheﬂra(ridrabeinarsae cribed.in

ITeS! uctivity o1 1ess than m O (41 (5
o ot P} e ok 1Ak orae o oo o PR e bt o

acias
describedsin ExaIFQII.Apﬂo?essﬂ&:ord&lktéliﬂylwcl&ugato Ideomprisinig\alo sepamtingahe pr oduced by
a process accofl 8% {;g{? mpqulsfrony iner sacplprideypy chromatograply onse
cCo

phar maceut i cal © DRiahh 37 RGARABRNGE S Rangbilid &/ do¥prdnd 50
starch digesti edmmwtrah fwhitg tﬁdﬁlr?ﬁtl&t&(ﬁ %hrledlll;%grbegff{eﬂﬁona?gﬁﬁm%undomccord| ng to

any one 40 cl ambbatja pld o62and. 27 in adm xture with a oI | d .or. . liquefi4d

gasgg:r:cﬂi ;Ee\?\gﬁsgﬁog\j’ﬁé’ﬁﬁggﬂ%@%xcé& a@ﬁ‘ﬂ%m % 'nce ‘gﬁﬁb a _sol vent

surface-active agdna prdstss for the produ@Gon ok Iammrmugaudqmraive smsqgumlly RN

cot ai i 5 as Mo i S ?fﬁ‘“;“s e TRrS Agreudiagudoany de of
clains 1 to 6 ghgn brae gp s‘;‘f'gm"f’e i sotontc EOus sol uti on.
30. A conpositi om7aAﬁamﬂ:brs@gat derhzhmethn@er ;Qodmmmmpm@ss‘arcmﬁgﬁa to 95% of

t he said actrveﬂé%gg sﬁ m25b ‘@f‘ﬂf’ blt "Qfge ,é'rtygg rgédosage
uni t for M conpgj E v&ﬁ' !WEI rﬁ to”6 and
27 either al onéxemfcmﬁ.sgm ﬁ ﬁwﬁabrh o & in the
form of tabl et in admistyre witli llumi rd@n azspl GquOésloleelrlars‘!ngebst ories-

conpri si dg a C %ﬁ;ﬁﬁﬁm{we&% &c éﬁt gﬁ?ntn L& .ﬁ‘é}gdl%z a 55

compound according to any one of claims 1to 6 and 27 in the form of a sterile or
isotonic aqueous solution. :
30. A composition according to claim 8 or 9 containing from 0.5 to 95%; of the
.said active ingredient by weight. -
60 31. A medicament in dosage unit form comprising a compound according to 60
any of claims 1 to 6 and 27 either alone or in admixture with a diluent. '
32, A medicament in the form of tablets, pills, dragees, capsules, ampoules, or
suppositories comprising a compound accordmg to any of claims 1 to 6 and 27
: . either alone or in admixture with a diluent.
65 33. A medicated foodstuff or beverage compnsmg a nutritious carbohydrate- 65




either alone or in adm xture with a diluent. 65 33. A nedicated
foodstuff or beverage corrprl sing a nutritious carbohydrate- 65 32

AQD D AQ
, 482543 . 32 containi ng nmaterial and a

conmpound acco d| ng to any of cI ains 1 to 6 and 27. 34 A et hod of
conbating adi posity, hyperlipaenta, diabetes, predi abetes, gastritis, .

ggrsrit);: g ceril"ﬂn:mm"m !l'@m and caries, non-human ani mal s whi ch

ani mal s an active conpound according to any

of ains 1°tolt6 mn elther e or, in adm xture V\nthadllup
or |n the—-@ew—m—e-f—a-—é—#ed&-eane '14 iml to 2. 0or in f:ﬁe.form

of a foodstuff ccmalbmg aﬂtao:rodl ngldtahctﬁhﬁgm &y of TmimsA 6 hack7accor di ng to
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