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of the reaction the reaction mass About one-half hour after the
-begi-Ani ng of : i : -

sul fide addition a pink-red col or Hexane-i nsol ubl e solids are then
filtered and begins to appear in the reaction mxture. By t he aqueous

| ayer is separated fromthe hexane the end of the 2.5 hours required for
t he addi- %30 50 Iayer The hexane Iayg5546§ vvashed W|th one t|on of gl |
t he hydrogen—s : ¢ CHTE 0% S—ST0 :
bi car bonat e rcent:tatedaolmovdeas grams eﬁ)hxoml Ah sbupi tmset atmactmtenﬁt&tlon of oarmbmt hen
with 100 cc oﬂhaﬁrs di Fds“% g@':mét |sanéf80f aﬂgohaamplmehem@dcwbw
m xture is S / St ard
16 hours. 5 REWROUS so I um cgr bonate anotolmg clgn &m f%mk&ﬁqm&lﬁ 6@

Erl enneyer fIasThq2§mihath eadondi:&uwsdﬁﬁbleedhexane soI ut | on Is then dri ed over
an- W th suffigdf® drous sodi um

sul fate and f| %{W“ nk o'ﬁfufﬁé sgm ogzgxhe ff“ﬁgu H&eghaced into a
hexane is emammhed obmnar@duﬁﬁeda&rwn@ af ds. yz,uscse AfoRticOQ&C0dtretdint h.  THe

reacti on mi xt (pf dydrochloric gty dad @ktfactedl hyics Vdﬁl onMsthglraieung dep05| ts is
then poured s lﬁ b{;’f m ried, QYeq Aidfm s 1 28Sol i dF“?ﬂ i %‘@l | is
taken up in 5 «fﬁs c&aggﬁngtg g,eﬁthgg,mg;g foam ng. R— hexane
and the hexmeos@hnatelmﬂ2|sm - Bodhitim bi car bonat e | S added until all

f oam t Wi -t Lhmequtﬁ -1001’{95911(5\#28 . . The 75
neutralized mt 1th tﬁ;’e“ t“??t Ar’t &;@J) sodi um sul fat e
1 ng

and with 200 b ernnah atl & kcheydigxt r ac (doublet$ol 6ibds), lagdoval , 11.4 g
of oil is r#cdidepeduced inBxeripldUD nl of net hyl €92 ppinl Ginglees prdens). Ten

grams of this ch‘}Fé’qalﬁchldFT§°th§§oW@d‘f‘FW organig sol ution so obtained gis
dried and con- Base Peak 113; Molecular Peak 226 Other

1, 256, 462 Infra-red: peaks in 8escendmg 6raddt r43f ﬁj 510
provi de 39.5 grimax of Zmerpretationj n sou basellét85a concentratlon of 0.2 ppm
The oi | is #ist?Pted ufggd] &g }‘Eﬁgﬁ"f“ “bﬁho- and is f have only a
chem cal , rubbeyyo; 660 Widlfidribg BiC Godli t akemnat follgwi Eg’rédle{a}satarewhoﬁm 85
taste and aronm7.26 eﬂmkjgra;psecond cut agene8BlyS@mixed h25aC: t he sane The
anal ytical data3$%r th pendyaf agpmatiq fingde  Bsredientpr essur e. Amount (g) -

follow 35 THGof Mibhedd (RbdMmcSECON POT T i Behigipdlisfifoy €d 1;&;100 M of
rofaradl O %

ethyl ether anduewktoaGimchidriaer I nfra-red 2:M l-mﬂilmlﬂy

aqueous sodi um  2.12 (dofildety pratens), | nt er pr et af |36hl01 hydr oxi de t ®.§ enoVv t he
pi nk col or. The @ 3i 1‘1‘11)’11::: °“)’ Ar omatlc C pe F’é{l’?m)od‘s%ct?% so.

obt ai ned i szAci d|7 . 6. 32 ot BO=C stgetch

70 of hydrochl or| c aC| d and ext racted tws(wamythfuryl) tfi- 22 I\/Et hyl group
10 M of et hyI M@#qesfpectrdmf e over SOdI ym suI - S“H.’Ldl? 28 Furanic @¥ng 9

vi bration e”%,n@sgi? %ﬁﬁ, 85 The mixture has an fécellex:)lt ro?sted- eat CH

out - of - pl ane ben o 13471, 75 i S conéent rfﬁ{,&vﬂ,&{, ed
23d|subst|tutedfuran to separate the 2 rrethlfuran- 3- t hi ol

2002 Tl bt %%rﬁﬁfﬂ” T o, P@%ﬁ“ L

tetrachl ori de: The tlﬁtElOﬁinddédt {HRnp qn'alsofot EkoIfxth alThiy saunon in the amoudt 14
(doubl et, 2 ruatducd; nder mild tdndivibns hyi disgolwingr yof 966 Igeis added tohd3 gof atsn sesul -

6.25 (doubl “%“Fdrghepr%EFHE’éng n Exanple I11.
2.07 ppm (si ngﬁf@ﬁ‘ %h,gzl%ma &:c:n%r SIUPRE anal ytical data on theagome
met hyl furan - stirrer, 3nd at ata{ At & bubbled in at (dhasp 105
Spectru 1c'loom temperature at a rate of Z?ac ml/nggte - %ngrement d lorid logstg;al)
me I nloriae .

Base Peak 1%s; “gg? &Qﬁ‘% ﬁgg‘% m“%ﬁéﬁi - é}rﬁﬁ@eﬂﬁ protein, . 2740 .
peaks in desceaRRidGf isiRh. A of B seac- mmate | Nt Ef7gIEt ati on
114, 85. 25 tLOB p&i}:d the solventﬁﬂakhﬁ PO lenzln WI t h lgzg 110
aromatic ri the resulting mixture is purified by column 7. 40 60
Aromatic ri %qurt;l) y&fsl“hﬁge gt Y311 o E‘?‘gf are ,honmo- 85
7.26 Met e QErBed bis(2 - methyl - 3 - furyg gen ousl y admni xed at 25[ err]C
13.58 . C drsulﬁdﬂwsofqumﬂE&am and mgooke Th¢ rrepnitioy gmikture is added to 12
Amount  (g) 6 &3 (meat ayo, ‘blfﬁﬂ njétl BP [RESE i An cqunces of boiling water tg obtain a soup hav- 115

n a,comparison 1ng an exce ent eat, iiavot,
2- Met hyl fur an-?-m - 2 . furyl disulfide 45 &lso used et n% ]fx?xﬁ;{]i M i(465 gy
2- Met hyl -[ 4, 5-H] - di ydr of uf an- 2.12 (doubl et ro ons)
3-thi ol 0.5 90 2. 23 (doublet 1
proton), bi s(2-Methyl -3-furyl) disulfide 93.0
6. 08 (doublet, 1 proton) and bi s(2- Met hyl -3-furyl) nono- 35
7.04 ppm (doublet, 1 proton). sul fide
4.0 bi s( 2- NEthyI 3-furyl)

. A A ~ . Y Y



47, 113, 71, 75, 74. flavor when used in a soup base at
10 ppm 40 EXAMPLE V

EXAMPLE VI | Preparation of bis(2="NeThyr - 3 - 10Tyry The

monosul fide prepared in Exanple:*l is di sul fide

dissol ved in propyl ene glycol ito provide a 100 The thiol produced in
Exanple IIl is 0.1% solution. This solution in the anpunt oxi di zed
under m | conditions by dissolving ;0fs40,966 g is added to 7.3 g of ga soup
base 45 i i st :

solution4s vﬂk@g@dd to'th@abd®Dso bakd ASkpre&qui pped - Bihkiie X sparger supplied
by an a|~L scmdes:e sqp having a good roasted-meat Isolation of bis(Furyl) ARisulfides from st jrrer,

and a heat erﬂav un}l doyhen the Reaction Mixture
(Parts/ %0 mﬁ . g IQ% Q:geﬁt B2g r@ﬁ 0002 Bt ATERE &P ol gpent
100 .total) 50 dur 0 hours Sol vent is repl ‘aced as re- Fi ne ground

sodi um chl ori de 35 62 - V,{ciw red in order to maj ntar,n t he orP nal

Hydr ol yzed veget. aRI e

27.40 - ﬁ%} éutlon t the end
base ture hlok
of -the reac- g hsuéﬂmlﬁgg" xt10n ' Magg1 Tradé Mafk) period the
solvent is fcbﬁﬁiiiingi‘lm[gcyhﬁtaﬁﬁlcaﬂlﬂ%ﬂg watkg.r 0Se 4 BE protein hydrolysate 30950. 95 110

t he resul 19 rresuitagt enql%oﬁlrﬁwm-@dd %%ol uMater Beef fat 672.8
5.48 55 ch f bis(2 - Sethness glog el col or
1 1 5
methyl - 3 anfouﬁe‘iggm 44 G 170®F, and @ wheel - (powder %E

2.73 Ebeed pl180,00DRPMI S(2 - net hyl -ls 3eatedfatllr for fourdnowlliftedehehas a

bt o 'rgr%‘% ?"éﬁ?ﬁrﬁ% He @é’%‘dﬁﬂm P LR 58 eain o

soup hav- 1% addeap ENbdnak ter, [ ondk xraatastﬁﬁ%ahﬁmmoomﬂgman
excel | ent nead afi|ezceliant roasted-rieat flgvotedh \sbup- t@n& of methylengi chigriflg. dfter srelmvs!o used
The conpo® tit ¥l Exanple VI ( 005 g) O the methylepe chloride under very mild

vacuum, a 50 ml_ residue is obtaiped which A 7

1, 256, 462 possesses an_extremely pot:erfu]"\&ﬁ Eltd a to
t he above soup base aEmeDE aroma. EXAMPLE X vi des a soup having
a good roast eahmmmng{%mcbﬁntsm gf{ec@ Q;%Eur éﬁﬁ;mtmgl s (gi;% pl;s)'
flavor. Simi W 1€ 5 . i Mgyt ur e
bis(2 - et hycf)%érmsiﬂmﬁ fxceslu ' %%v bi ﬁ& con’,‘;;’,ft ¥ wggéanve io avi ng
the foll ow ng 5 le - 3 - fur yI ) dnesubbmg @panspropee dilution, The mass
conposi ti %gn . M TURE A . spectrur§0)f this compound is as follows: :

_ EXANPL m/e (rel. "intensity 226 (9.6), Zfa (h 3?%8
parts , (1 7), 113 (100), 43 (4 14 85
hydrochl or i deIngredient 8.8 100 E % m xture
L- Cyst ei ne hyziMethfuwan-Hdiol - 8 resonance lgfcarENawp#omox\wel shom m?ul sified
in a sol u¥Y onz'Me o3 st er ed Tr ad 81 y—Ccm) 6(‘2§ @ [ ng 190 g gum
arabi c and 30&5& & fury)) 4 BE pr0156| n h o’I ysg te” 0 10
The resultant & on I's spray-driied vvuirlstoxﬁ), andVﬁI4eppm (doublet 2 furyl
672.8 ' Bbmeﬂulﬁ futidel Drier ut| i zﬂfw é: air M0th an

e above data are in excel

i nl et tenfer at deBsgfidesooerr] F, 9. %g‘ an
outl et tenperature of 200[err] F and a V%lmﬁﬁlgrgxﬂﬁsﬁ%esguﬁgé l(1;5 6 RPM

is heated at reflux fMIXFUREB Bhours. After the 15 - Tvvel ve grans of the
spray-dried nhit §W“3'1“F3ﬂ1)st 45 mingytes of reflux a teta of 40 gal-

Is mxed with é(’f ﬁm?)he soup se set. lons nder I's renoved
unrforn1y4a)ver teiddifide orth in Bsanple VII. T e rl sultrlng l I Xture the
a0

next 3 hoursbls(ﬂdfrojvﬂ-[mmlwdro- Each gal |l on 14" then” d to 12 ounces
of boiling vvaé 5 ‘;i?‘ ate isJextracted with 400 ml por- and an
excel | ent roa ﬁ%ﬁ&rﬁ‘ﬁg red SoBp Ui Ofheplhe URANNLERS SHLRY blge At o1
renoval 420 Cor ofibt ai ned. 50. parative gas/liquid chromatogx@ihy ol yl ene
chl ori de under very mld R pound having a very intense pot roast odor is

vacuum a 50 m-  resigduem- tai ned V\hr‘é’%‘ne"iS{his Om“"g hatilbfen identified
POSSESSes an g ARELLaRPWer ful roast - meRt? - P - ok EXAMPLE | X
ar ona. 2-Bityurime3-thivii ng i ngredients are sel © @abLaX] Pr epar gbo ve

t hi n-1ayer chiﬁ@'r? érfalphy ‘m xed as B@maﬂpb@ﬂhmeﬂﬁk n;hMI to yield
(8X8" X 1. % 200 ¥ pl atﬁr‘g 00 cc threeeoropndity 2 #hiing

excel | ent neat ‘fﬂye,ugrﬁnyl) “oxi @t el y, ;T'ﬂ, ? ;'r”"" . O m§ 180

pur e conpound bis@:Buty éernh;gmeﬂdﬁxhrasr C roast - furic acid (oleum) contam&ng zozzf,zgqpsl % 105
meat ar ong. upq9EP dilution ¢ is. maintained at ° RE A
spectrumn%of npound is as f Iows?mg (?ﬁs mol) of 5 - methyl - 2 - furoic

Amount me (rel. intensity 226 (9.6), 227 (1.9), 228

Parts/ (1.7), 113 (10.0), 43 (4.7), 114 (4.4), 45 (3.6), 85

| ngr edi ent 100 total) 85 (3.1), 51 (2.9), 69 (17.6).
Proton magnetic 2- Met hyl f ur an- 3-t hi ol 5. resonance
I n carbon tetrachl oride shows 2.07 30 2-Methyl -3-thiol-[4,5H-



di sul fide 1. protons), and 7.14 ppm (doublet, 2
furyl bi s(2-Met hyl -3-furyl) pr ot ons).

96—35 monosut-fide 89. The above data are

i n excel |l ent agreenent '

Wi th the proposed structure of bis(2 - nmethyl -:

3 - furyl) disulfide: M XTURE B
bi s(2- Me -3-furyl tri de 15
b|sE4 M:ﬁ& -3 fur}ilz 40 erefﬁgéjﬁz 5 10

bi s(4- Pr Opyﬁcﬁd‘lxs%i{l)vlydédaéﬂjfoothe oleum during a Bedridl YlifdeNOM@S Uhehdueie sulfiide s - 5.
bi s( 2, 5- Di npdriod bt & inated. JAfter addition is compoRpBatd i lje ﬁltranon and the filtrate i‘ir
Wen’the cr o Sycpse s eymddons phecmpd o, L ST

50. 5 aﬁ%gﬂj y;é 29 é muEfUF 8@!‘ ég(}? MidS afte? Pdncentration and the mixture 70
pound havi NQ e t@koni Hik@RSE tﬁéﬁﬁlpdhq&&%d 0@0¢ooled to crystalhze out 493 g of 2 -

obt ai ned. Thiies 600 np ollivelwirers mixeme asddeeyt | friethy) furan - 3 - sulfonic material. alr?g

as 2 - et hyplized foupkh3- ng 430rgygtcharium car. C’YS‘aIQaIEPH?‘Fdf 9, e SURCTRAH!
9 10 szt mganka% Hgtxgn%z%l 1(1)03, cf:hzlé. The suﬂomc acid derivative is converted 75

EXAVPLE XI'  water, the paste is. boiled anliOflen vacuum- to- ﬂiess(llﬁnﬂ&htoyiﬂe Berfvatly g’lb y treat-
Pr epar ati onﬁmdredZwM;t | TB& Eumannﬁlﬂfateicon- t of 13 g ¢ !é m with 33 g

P é{‘f{ ﬁﬂ 0 ﬁ;‘j 4 %%r ut¢=,oatm2p5s°‘(:‘)f %?:Tﬂ
b' S( 2- Et hyl is J;vﬁlfezl%ﬂr ﬁltrates are ~ cess m&:&le@hom r&no\(&i blbﬁ,rotary 80
t her nonet er conﬂﬁtdd Sahd lréfegerated: for two days Ctb h%dtpojat&s f the y kepitlwei Jul Wasikd with 1,

and is thenfehasytali whithharg e ng,, and the benzene l1s stripped off to- -
bi s(2- But y| {8%y. ?g?hfgg@"’(%d%mﬁ"y furﬁ)’"“t > meat‘g e 8% paver Si avse & MR ni ng 20%
Sqerr]. 2-5h 1 e remaining filtrate K0 lglteg? @€  The amber oil so-obtained is then reacted 85
t enper at ur e ai ®lumai ditsai ﬁedomtch&4(1in&&{ndr is] @Hh@rgckthf;fﬁiiiﬁlm gllhut@amnbxdabq o zg

02 rﬁg’"}l chifled tq0b ie e reaction jsncarried
i0256 46240 axeﬁst 19 %le yield o smf arium Wl out gy adding the ide to 20 ccio ther | owl

yl -3 - sulfo - 5 - furoic acid)- from filtering, adding the1dfl in 10, ccdBlefherd &t S| OW Y
added to zshehe&lineuaym;zh@gs Bo3sylr I C  sul frefoe durmEhepenmebi:ﬁgm mmu&ul'rhed@() i S
period of 45 Pariomt 2. - #ﬂuér a §utfp oNS i-S '%e ﬁ%pﬁ bl%?m“tfs M“P’at i on

’ls

and the g(f(;FQméf ldnlstgiz wa r El?aﬁezdggdjgt | nopP y 81 c

@

el 1S
concent r at eQaskl &hd the fdsOlsHedbed ,ﬁ\gl ﬂqr .product sa H{mhdd(ma& hﬁ&fs and

t hen hel d30f as 70¢mmuﬁ1 AD tieCsolids mﬁgsolved; addlé%a to pHi és}yﬂﬂvésédibdﬂosc}é add WBurs.
the solids gfewmril cznefe?iw an eem S% ict 4q ether 10 o él%gsl on

1 d

mxture is thERAROH mm,gd LR t9 oﬁ;,sf%%ﬂ %yé?sw %"gg Goddf 2 -
over 600 cc od. Oz Wadk:E Mﬁﬁo@ A€ Uneaty Napdnta furan - . fonic
mat eri al . 35Thete, and the admaindal it cwapiritta widerh 4BQto lmgn@armagm@apf- thecmlyg‘t A0 are

filtered fr t‘ﬁ@“’zﬁé obgmbdg §mgr%§§£%% gﬁsur di zation a

thick driedgidReld BAS iclit %ﬁ; ai:la! Py peaks ati 1@ Sul fonic

aci d derivati Yk bcdiufOfltedf ttBe] sulfé Furoic acifataed ,113t h"eesqs)asﬂtewnstnbthe preducdond t hen

vacuum  40p is pigparedshyl ¢1&§¢1\y$g B prf the cier jofdbs ¥ e msyhvk r ot furanthiol. £ | t or 4% whi | e

hot. The bartf‘lbﬁga‘}l ([t fut ad %‘i‘g%;‘?ﬁr%?ﬁogo? 1.3 g of  Eheesikironi ¢ acid with 33
atedl Batl Frbga

g t ai Ni Ngky fafig 60l A(26. méthyl L1 Ofuyly chl ori de
and two dr opsd aliendh rmstahyﬁhx desxccaibt)BVeCk with 700 cc oftasglfider, and the m xture

f or mani de#% dhe FGiupm ﬁljt Raiping ZfstF'ePfrF@tal- The ex- 15 is vacuumfiltered while
hot. Both fi “%t‘j—;‘(% 3 ﬁeﬁe%uB&Q chl or| de is rggpyed on a rotary 80
conbi ned and;hgrg ¢ 1QLE At Gk M,}'} %& MOr t l residue " is
washed Wit hin 60 ccf gfr waterctoy 51590 sc \Alheeahckare reco ped. Th fol benzene, ,
and the b&h ‘ﬁ’é‘bP@‘%tﬂP ﬁi?ﬂ? “deﬂm trate i s evaporated to a vol ume  of
about 500 rﬁmﬁt, ggn ﬁm’dehav'l‘ggh flask N@feklning o sofoflon?Bi2 QOQ}dad in
ice to recoVEien fmu rthec;u)tsfurm YodREIO I metid) - 3t-Fhrsnthidl{E6y HrimethylR@ed i [ trat e
i s evapor at @dlt tip 80 &hef watbeis chatged go dlpt Al anl.) jagd mﬁgnsowetadtl@@ma&S(w a

vol ue of SOy ot MIERERAS. AEI T RBEE AR ur
hydride in uxed forﬁ’- d@@ﬁ‘mﬁ: waeqw tl’ay§ & 16 mb)O A¥ asltdﬂdm C450f115

di et hyl et hegH 1s1immatxedmt4|-ssrbyla3dnt@rof a@d- mmutesCth Staetios . miftae iy ipedrell - (ufo soI | ds

gb?r !sﬂln:‘ 0% s °s‘(1)““‘}du %N o(ﬁéfi’agd{op%o% 9 %é@%g ?Dﬁﬁ:gé? w}%’:{?ﬁ%ﬂ cc of

ether at 25 pel dtﬂlt&@& slaaﬁ& PRS dilfer }Jthe ‘ether solu g a
peri od of eight7—8i witdt 86% 5ﬁh®us @dium bicar- Waed| anth wasiRd - wm‘etv (z-xia mlsul fo -
refl ux |s65tgggg“ 0P§l§| fEdsegen oyulfide ip bubbleds unh} the rPH1°f the iﬁl g o ®TYRg t he
amount of ndXFR Py RTeERE S d9FE; n‘ih'ﬁ tlﬁﬂ/d????@ " t HIE’ ’i’ﬂ‘sxt"ﬁ‘f“g‘

1800 cc of di stllled water is charged to a is reacted with nethanol in
et her, and the flask, and the flask is heated in a steam bath product
so obtained is poured into ice water, 30 to 70[err]Cuntil all the solids
are dissolved, acidified to pH 1 with hydrochloric acid, 95 Then,

116 g of 20% aqueous sulfurl c aC| d and extract ed W|th et her to obt a| n an

v - ..



35 .trate, and the remainder i's evaparated under Proton magnetic
resonance of the major 100 hi gh 'vacuum at room tenperature to obtain
peak obtained from this oil by gas-liquid 35.1 g of yellow oil which
crystallizetl after chronmat ogr aphy shovﬂs25éb4<i2hi ol . Mass spectro- bditng

hel d in a“desiccator overn SC al shows peaks
at 114 -~ *?lgs’é" %fé‘ﬂi"iinﬁb Eﬁ%"t‘ ’%*E?"f‘ri@ %’l Wﬁféﬁ‘@f %aa dklfgmiliese
ré®ilts C()gfl rﬁ& E]g\deproc ctron i s prepare y di ssol vi ng 33.1 g of the
crys- of the ZColunmt inatogr&hy ofuhnaamlm ofl. 105 tallized oil _
(sul fo furoic e %OW ?@F “;e‘s’e’l‘a{‘e Whter and gr %ﬂ’dl ng 6.75 g of
sodi um fmlgr car bonat ry| ng in a speam
bath Pr epar atﬂe@ﬂul laShghtfeﬁow mlTEIlh rified - furyI then in a
vacuum desi ccabis? - n@;ﬂwﬂ— -dlfuryl) teﬁ'as‘ﬁlﬁdeg;s a tetrasul fi de 45 thé sodi um
Sal t cont ai m . n a,se at conc :@%%qssf%gnp;m llPZ%;hkrglpn 1§01Qb4nﬁ"lf"%§jhydrogen or nTJ‘]e
sodi um salt i §P d8t &t oxy hoaé, Gwé) Ghrée .o f@uaﬁdrmﬁcmrmomy
chl.ori de (Hgd [err]) Infra-red[err] |0hﬂ@(f°!mﬂaof water to a 500 cc
t'hree-neck 50 round- bot flask fitted with a condenser havi ng a
gas outl et dwith a Y-t a nitrogen inlet -a'stir'r.e- and a

heat| ng mant To a fligwk containing a sol uti ; 110 ~. Then
sl g of the sul fo furoi d5¥ci d sodi um et hyl - 3 fu fh-i'o. (1.65 g) in
| et her salt in gcc of water is charged t Zo{m .) and
d sodi ugy bi car bonat e 55 flask, and this * folloWe by 1.95 g of
#um Q) cooled to -301ezx | C was added dropwi se a hydrOX| de |n 20
Bf water. The mi xture 1886 sol uti on of sukfajs MMCWCQ)@@
réfti-uxed for 2 hours and 4@38 nutes while t ¢in pre_After
st;anding 4% 115 pH 3 nmai nt ai ned at ngﬁge doQtEle &qu&ubon :
m:put es the reaction m xt us$ ¢ns* poured i nt Q:o;d oque §_sogl é{%ﬁﬁhmg@oxéde or -
hydrochl oric acid t he upper é}“ﬁ Vagyes ay
required, and cdl f‘ﬁ?ﬁ\grlg}”""" %"ﬁ@%ﬁ ves. The %n ;?%'d PR AT Tféhy
After back- Tiuife, 6 Brotdgn Cool ed 10 ° 308y AGRRRESEs claudd Cdiing the
aqueous washd ngs &as (dowbleh\Ji=2Hz, 2 ptoggn® and f1i bttkwmm,‘mehefgcwadawr@ulia:stﬂl

adj usted to et hef-2q Ggueh J=3He2 2r¢ap sol utqa§5l ethPEI bonds. 1y 715
with 10% aqueo as?gggcgm bi car- bined and yaslg 160 &XBOL m )
bonate, and hy@aeQmak 45UMbledilr PakiPobbdbe uatm 25—th&t -ﬁrf-y saiidevash i s

ather sol Ut }/’En %ﬁﬁks‘gﬁﬁﬁﬁ%ﬁi o?ggrnj ﬂﬂ%tz‘%’e : dms( :h?l%?vﬁﬁofmn-s-mmi he g

et her sol ut J.D
9. 2-Methyl-3-furyl) tetrasul
1,256, 462 10. 1§<uran vatwt:‘sy gs claﬁxlé% feﬁ'fcﬁxm

foI | owed by sobmanﬁtedremmnoz&, vacuo - VWHATL Wil ﬁhsednhiuylas degnbﬂdsmlanﬁ oge of

crude bis(2 -nmgthyl -3G {1%21 R347 ggzamfd@rﬁ xgmples, gflﬁﬁ Br my a:
tetrasul fide. Found: Ent PRt Bg Fﬁd gg iy :%‘ b ,60 g
of 'silicic agid packed ERaitexxme fol - de la iéh&blﬁﬁrlsaﬂreﬂmﬁ a l2gsxane
gives 1.1 g. of The folloginal yrigredighth y agou rhemeyi s(lﬂkylfurmetWhy lsulfuf mondchipride °r sul-

] geneously admigqg at 25°C: { ot r gsul f i W{"“’%@P‘S&f 9% 1I‘heg(,
fied BpSédens MEthyl - 3 Ambdt yg)) &h1 é 6
i fl avor and zbmaﬁhtaaeaslow\hen used |91 12 smuprodassas elhxmad omrndaantlrlat | on
o050, 2 ppm an-3|-tglolone d R i whefei rn:u@r isp cqreied 1out in the
one tvo thr ce Fﬂ; }E}g | et prese ce ewis’ acid as catalyst.

’ ! ’bxs ~-Ethyl- -1so 13, A process as claimed in claims 11 or 95
Infra-red dlhydro-B-furyl) sufﬁ 12, wherein the reaction is carried out| ff I' | mas
3100 15 b15(2-Butyltetrahydro-3£l‘&@D a period of time between]E7@inutes and 2
1510 % monosghlﬁcll%f I ! hmﬂs ‘A lai one of

bis(2-M -3- te rocess as claim e
[err] lss(ulﬁd: e ti%'so 20s claims 11—1113 wherein the 1&1213 tempera- 100
1122 Gum arabic 1086 45 ture % within the range roms —30RC ao
three and Rlerr] is alkyl, and 65 — +50° %
1 £

wherein Rerr] and Rlerr] ard®8 kyl, 1% err]deé,ﬁgAlﬂ_%ﬁs 3 Eﬁ%’r’ug:: of

- 887 55  The mixture has By QBN roieadthesy | the ?elada @yl fefah €103
25 flavor and may B&€) added to a soup base at compound mtdsmala:se nlae exess deenbl e
carbon-t o- car bd® ppm. 6Ws periibwlsry quifur chloride used.  pong.
2. Furan derivatives as clainmed in claim1, 70 Proton Magnetic

Resonance wherein the al kyI groups are nethyl or ethyl




I n carbon tetrachl ori de. groups. 2.37 (singlet, 6

pr ot ons) 3. Furan derivatives as cI aimed in claims 30

6. 38 (doublet, J=2Hz, 2 protons) t-or—2-—whererm—rr—the—general-
formula, both 7.20 (doubl et, J=2Hz, 2 protons) - dashed

| i nes represent double bonds.” . . 75

4. bis(2-Methyl-3-furyl) disulfide. Mass Spectrum

5. 2- Met hyI1 uran-3-thiol. Base i\ 43; Mol ecul ar Peak 290. O her
6. bis(2,5-Dinethyl-3-furyl) sulfijde 256 6 peaks in descendr ng &k der

113, 45, 226, gyitad-ollrid By vt LM madabyT V! 114, 51,
85, 69. gw; 1 60g of crugge bis(2 tmethy18 ;mZ‘mM?t h ?’lﬂlﬁg& vﬁﬂ eBdesﬁﬁE tHe BrmAtat hi ol .
80 ~El emenifigd. anal sr S:

bi s( 2- Met hy, ) ber oil -
10. Furan erlloy@?gﬁfs‘h Og‘? CLedg’,vésrrllclfgdfm' calurpred for

Cerr]Herr] Qamyu @mre]has(z methyl - 3 - furyl) | and % lally as desggi bed

in any one tetfaSUﬁde as a light Yelkgvté PstﬂﬁedH 3.47; of the Exanpl es
€ as ' .
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pounds speci f kdug Qé a€hab atidl df 9 whererBR is one and. R, is hydrogen or # is

11. A process for the producti.on of furan one, 4, three, or four and R, isEaxAMERE XI | |

derivatives which conpri defst¥edacting a 2, 8t the formula: . The fo| | owi ng
ingredients are hono- I kyI furan with sul fur m)nochl oride or sul-
geneously adm xed at 25[@9 fur (rchl ori de nd form ng

bis(2,5 - dial kyl - = . 1570 _ 3 -
furyl) disulfide or brs( - diaIkyI - 3 - . ng edrent

Amount (g.) furyl) sulfijeg respectively. @fEt‘PryI faran- 3-.t hi ol

9 202. A processias clainmed in claim 11,7 o

2- But yl furan-3-thi ol 1122 9 Wnerernthe reaction is carried
out in the bi s(2m§§entyl 3-furyl) ﬂrls W |°U °¢39’d R1 is Eﬂeﬂﬁ@e%f a
Lewi s' acid as catal yst. gs7 bi s(2- E@Y ora v

13. A process as clained 73 clains 11 or ts a single or do Ie oa-t caf{fdﬁyl)
trisulfide 126456t ei n t he reaaz:llrFon :{is carrreg@out &g& 0

bi s(2-Butyltetr atgyes asciggne il

m nutes and 2 ﬁgﬂ%ﬁ&%&%ﬁﬁ i de ;,"rhere‘ 1 groups arp me%ﬁ drs.

bi s(2- Met hyI 3- fzﬁ GSI)lglttt,eG P!atonS) 3. Fl:An dériRHiRE @S Slaitked & auuﬂied in
any one of 3 (dOUb}ﬁ; 2 protons) 1 or 2 wherein, in th& general formulag ety ;} } 13,
wherei n the reac% 2 ofeERde r2 % 2 pgtons) dasked,fineh ot double bonds.

45 t ur e Mds Bpectaind t he range from --5%%&%%: oyl) disulfide.

+50[err] C. ‘Base Peak 43 Molecular Peak 290. ‘Other Totéabis(2, 5—D1metﬂy®-®-ﬂ1ryl) sulfide,. 15. A

process’ as gl ai nﬁgk g‘l d‘%%‘dﬁflu 45, 226, 7. blS(Z,S-Dnnethyl- -furrl) disulfide. 8
clains 11- 12, &Hﬂm proportrons of 85 'Iéeth ma g%e'éh“&n

excel | ent roasted neat - the reactants are qucﬁ,ﬁ% th datggan 105
flavor and nafaledateddf GmHthéusowJ lgage at 1 aod)rmswmdllyr 8 anﬂedi in dnarcge mol ar

‘4—15

4.16. of the Examples herein, excluding th m-
EXcess over, f‘f . 10 52: H, 338; S, 43.77. gounds specifically claimed in claims
parti cul ar sulfur chlgride used. 11.'A process for the production of furan
1, 256, 462 40 ExAmPLE XIII derivatives whichlcomprises resathd at25 £ ol | owed

by sol vent rendW¥ e %y fqll W“‘? le“ts \AFSAThopR- Cilkylfurap Syith _sulfyir ygochlordle rGﬁl— cr ude

bi s(2 - nethyf ‘1. Furan dgdv*#ﬁ%‘f‘j@ ’g&%kgg
giroteys

tetrasul fide. Ingredlent CoI um chrmﬁ:ﬁqgﬁp yl)o u 60 g.
of silicic ?cr tylfuraw-r:hhm%hexane fol 9 h &l dhimed mvldldimhrgxane

. ~-Bus n-3-thio w t! t
gl \3/65 ]il'u':’l‘ ld of) bis(2-Pentyl-3-furyl) tusulﬁde[ er rx ptemlol}ﬁt tewpqags émsmégabgs)i sp2ne ITE]E hél
- 3 - Y1) bis(2-Ethyl-5-isopropyl2, SH]- L B a 1 in claimd §1 rfsg i de
as a |light yell olihydiol3-furfh eri ied 1 hérein 1h€ n ilh’t?on -is Qarried WiitYlo

tetrasul f |g hé§(2%££§$ﬂhﬁdﬁﬂ' fugdat 1 avor mett%r@ﬂﬂtneriEsvsen\/\Hemlnurssemdrh

ho :
soup base - %-?Jfg’lpl?e“gj 0.2 pm %grprocess a S 2 any olr?é E) 'S
hydrogen or"n i Sulfide ' claims 11—13, wherein the reaction tem 8o
two, three, or Gumuarabitnd Rl err] is a4m)| et yre is w1th1n the. range from 230°C i@ ra-red
of the fornula: . Ry [eﬁﬁ?"@ 3100
15 290Q Yot 100 ?&\s’m claxmed in any one of :

_ : claims ct{l erein the proportions of
1510 55 ° The mixture has an excellent roasted-meat the rea drd such that the dimethyl furan 105
1435 flavor and may be added 118 @(souPBase at compound is used in large H@lEr Excess over
1122 10 ppm. - 1086 the particular sulfur ghjoride jusedt wo or t hree
and R er r] Is alkyl, and 65 ' ' 938

\ém8<7are| " : and R[err] mmlﬂm*u“ |“mu| kand E[ng”e!acﬁr gashed l'i ne repre-



25 730 sents a single or double

car bon-t o-car bon 645 cnferr] bond.
2. Furan derivatives as ctaimed—imctarmi—70 Proton Magnetic
Resonance wherein the al kyl groups are nmethyl or ethyl

Lpogg;g?n - re”"’"]"'lﬂ!""#ﬂ#“kin deri vg'[liosgz z;s cl ai med |2n3(7:I g;slmr;\gl g}) 6
or

6. 38 (d%bl et, J=2kkz 2 wherein, in the general

f or nul a—2bat h 7 20 (doubl L#364%2-21,. 2 protons) dashd¥ 1ines
represent doygbh e RANES the productior an - 25, wh he 2 - alkyl -
4. Dbi s(2- Mathinlols3ant Lalkyi- Qxb};ﬁtu&ti 3n - furar‘;v I%ompm P ts1t1=1fu1- clalloﬁde

5. 2-Meth F@Qh@tmhsommscslreacung an appr®aste fRe plod 8 alky2| -eaikgilars Péayl) 290. Yfher

45 T ARl FW*A‘? %ﬁg ST S
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85 69. thmls, tetrahydrofuran thmnes m&lkylZ- aazﬂg3 t hiol™

b2 My ?%m 0 ?ﬂ? M e

Fur an nbaéal |3v Ay diosed ! fiRide lqueP' aim i} CaJ cul at ed for
C[err] H er rdidif esnditifsetor Jorm alkylfuran - 3 - 1 an ally as descri bed
in any onethiol and a 1hydro an - BQMS jifg5 H 3. 47§§ .16. of the Exanples

her ei n, 1§x¢f Gl RS E i o $ind: H, 3.38; S, 43.77.
pounds Speﬁﬂesfehdéaiﬂa)ihyﬁl‘oaé gbxﬂclﬂ e B 4-9.

11. A processuknmure yghiprthdwogd émmof-69 u N m4n i one 1o f . R dEXAI\/P X1
derivative® IWWQ:@O o srcllaz?‘e reactin “%,  Salkenyl, alkadlenyl ‘rK&J‘J g

i ngr edi ept Saime16—1 omg SJ( f F{}}E‘I thihas fur m)noch oride or sul-
geneous| y ehibis # ekidived 2 eernnjdG:ondmons to fur dichloride and form ng
bis(2,5 - correspon ing dxsulﬁde - 3
furyl) di SU#?:B& ﬁ’ﬁll uErg?\g' g - 3- 90 | ngriedi ent

Amount  @g). gir s ehtﬁ;Hx lsiofr aﬁ?; ’f,t ely 2- Et hyl/ﬁ?elr n- 3-t hi ol

9 .

2- Butyl fura#erem i t s as claimed in claim gl9, wher el n tion is carried

Veﬁc
out in the omdlsmg sget T e nﬁﬁﬂ{ 1) trisulf dg‘ 30 Ppresence of a
Lew s' 3gi idd ik Visdide, dimethyl - thyl 5 ISOpI‘ opyI [2 3H] -

13. A proc@s@mabylwlfmdqed in clains 11 or dro-3-furyl)
trisul fide,22 A proces for theyprodpionenf ureheand F?’ alga c%ﬂdrlff 9@5‘{%‘?"0

bi s( 2- But yfﬁwz}fl A WhCh c:gldpses L With sodium R R an@gaéa dlef'n’&wef’l @tﬁ? %5

m nut es 3&nlﬂ'd§bsulfﬁd@ to form IID-FIQB: vitefritféro -  alkyl, cychalkenyl cychalkidxenyl benbdQUr S.

a jql. thieno, hydr -
bi s(2- Met hg!‘f 3 tu ) t%lglgned in claim 22, furano, dig ;qhxgzo or t;};ﬂlﬁfg@ ’ mad 'nan
: m

Hp. preesure éemersas cl ai med in cIa| m 1E 45

one of

wherem t tior is carried out under rings; and the d shed lines.
wher ei n t hefdxedsditioadlinl BTpekme oflDehicle. or ASR) @ftdkitoCcarbon bonds, together :
45 40 t UR6 A prowsstit the productiaange firaronwith 3 Odfuieable] ehiclk @r carrier.

+ derivative which comprises ‘reacting a 2 - composition med in claim
aEOE:F;{]nIS th a gﬁg & a2 - akyl -5 - J;)g%r#stng a furan en(gﬁvc as clalmecil'zg A process
; - }’or 1 - 5 - halofuran with

; 90

icl ai s 11 ecoﬂé@mrngl NS o?im K Zompositidn Qs added! i cHi@S272N

excel | eM® a?mg‘aredermat rendying rteeak aubts mchmmmueawm: @i plgimed/lin f ur an 105
1 (4] a

flavor and kﬂ,ﬁ o Qaer? 1'ea(gmgf ths;lys ofurgxs € nggx A com os1t'i%gcgs \cRimed ?ndcl:!un J7ar ge mol ar.

exXcess ov e&xth thlonyl e B form 2 - alkyl - 3 - comprising a furan derivative prepared ﬂ?ea pgf ticul ar

sul fur chl (elﬂd;rcbelfd)ﬂﬂd, and reducing the (chloro - process claimed in any one of claims 11—26.

1, 256, 48» sulfo)furan to produce 2 - alkylfuran -3 - 31. A composition|gs claimed in ang @ne A process

for the pr mgcé 2yyn %f £§g’e’f§éﬁf“fxﬂ’§“t T2 - al kyl -
3 - thiol swh'am!A E)'f %ubg Ildd& g] ‘com s claided il dHil27ibh al kyl
di sul fur (:hdmial ghe, after thetthatmh:s |olehnponmexrs(la®0r'jeao:tl¢%g»yawmga fegriate to
pr oduce55al‘k salf] qxil e resuli ¥ *’Fg "F“’alwe is Pfﬁ?‘ﬁihﬁf@f g atioriel  or
tetrahydr of ﬁ%ia $§Jf&° %‘Mﬁ. ) ‘5"%;{’ o’é‘ﬁtﬂgﬁ bt Lot o 5
Wi t h hydr agsvert&lutol ihel Soditindl edlt @it i3 CehenO Nl 4@ NScomP@® adl Kqbs - 3 -
furyl) di sudefarmeylated7gith an equm}eng ppeunt o ain sufficnt thbtosmpadt h;nehtedfmeman - 3 -

h .
27. A fF \Fé?er gfouﬁr(::quc Mﬁ res Oljﬁngcoqgor e :ogeaéior ‘ﬂna Ol'i?l ra?&/gﬁg uran - 3 )

thi ones  or gl b reack® itk b 9-0-8 Lo BN O ok s RV A

substi t ut a&o@%ﬁgg%wmrm&eze yl - 3 - of a com #sQdlaifbblddn claim 27 withl f10 A
process M claiml ris eacting a,2 -

al kyl t ef 31{)?’““5 a5 cligid é*“ 350 t%? hy dP ﬁ%nF%JF"f PR F 2

[err] aC|d|c conditions to form alkylfuran - 3 - thiol and

al kyl di hydrofuran -3 - thiol . 18. A process as clained in clains 16
or 15 17, wherein the reaction is carried out in the presence of
anhydr ous hydrogen chl oride at a tenperature within the range from

- 60 to - 100[err]C V\herelnnls oneto
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produce the correspondi ng disulfide. 20. A process as clainmed in

claim 19, [err] wherein the thiols are oxidised by
passing an 25 air streamthro

pressure for 8 hours. 21. A process as clainmed in claim 19,
wherein the thiols are oxidised withia mld oxi di sing agent sel ected
fromferric chloride, 30 iodine-potassiumiodide, dinethyl disulfide or
dlnethylsulf X|de 22. A process for_the production of furan and
Rlerr], Rlerr], Rerr] R[err]]éﬁﬁﬂﬁ[ernl are hydrogen 13

derlvatlves mh d S8sankifRCk 2] aIkyI, alkenyl....qr al kadi enyl,
or taken tqget 1b%gaany S o) mg%a? ote QLY &NTRANSFOESI UM
Rlerr] and R eKE and/or Rl err and R err] forn1C {ﬁeﬁ.A$m@rosulf|de to
form 2 - al{yl 3 tfe'efs { edatw;; Poy P ‘{Sy’ﬁPYal keny|% teamesn diggly| , benzo,
furan - [process Catmed in ¥ 0k Yl t hi eno, FonadiP @Y% ot hi eno,

tetrahydrothleno 2,....furano,
di hydrof urano, or Pfl %e%iﬁei:ilaestts ta.tmneryu ﬁi %QIBﬂxhﬁr erPress, e%%%nszhég}“ ed out

under rings; and the dashed | i ne%bithspries apbe okisize. 85 refl ux
conditions in the presence of a vehicle. or double car bon-t o- carbon bonds,
t oget her 40 24. A process for the production of a furan wth a suitable
vehicle or carrier. deri vauﬂﬁllmllfm Hmes reacting a 2 - 28. A
conposition as clainmed in clai ﬂﬂ‘1' 5 - furoic acid, a 2 -

alkyl - 5 - conprising a furan derfvative ds &l ained in cyanof uran, or
a2 - alkyl - 5 - halofuran with claiml1.

90 ol eum to produce the corresponding 3 - 29. A conposition as
claimed in claim?27, 45 sulfofuran derivative, renmoving the 5 sub -
conprising a furan derivative as clainmed in stituent by known net hods
to obtain 2 - any one of clainms 2-10. al kyl - 3 - sulfofuran, reacting
t he sul f of uran 30. A conposition as clained in claim27, W th
thionyl chloride to form2 - alkyl - 3 - -conprising a furan derivative
prepared by a 95 (chlorosul fo)furan, and reducing the (chloro -
process clainmed in any one of clains 11-26. 50 sulfo)furan to produce 2 -
al kyl furan - 3 - 31. A conposition as clained in any one t hi ol .

of claims 27-30, wherein an auxiliary flavor- 25. A process as
claimed in claim 24, ing adjuvant is present wherein the 5 furoic
acid is used as starting - 32. A conposition as clainmed in claim27, 100

material and, after the treatnent with oleum wherein 0.0001%to 10% by
wei ght of furan 55 the barium salt of the resulting acid is ob-

derivative is present based on the total tained by treatnent of the
acid with excess weight of the conposition. barium carbonate and the
barium salt is 33. A food conposition conprising a food- converted
to the sodium salt which is then stuff and a conpound as clained in
claim1, 105 decar boxyl ated with an equival ent amount or in sufficient
quantity to inpart a roasted neat 60 excess of nmercuric chloride in a
refluxing flavor to the conposition. aqueous sol ution, and the

resul ting sodi um 34. A process for flavoring a foodstuff sul f onat e
is reacted with a 7-8 fold excess of which conprises adm xing an effective
anount thionyl chloride to formthe 2 - alkyl - 3 - of a conposition
as claimed in claim27 with 110 - (chlorosul fo) furan.

the foodstuff. 65 26. A process as clainmed in clains 24 or 35. A
process for the production of a 13

1, 256, 462 13 furan derivative
substantially as herei nbefore For the Applicants, described in any
of Exanples I-V, Xl or CARPMAELS & RANSFORD, Xl |

Chartered Patent Agents, 36. Furan derivatives when produced by

24 Sout hanpt on Bui | di ngs, 5 the process clained in any one of clains 11-
Chancery Lane, 26. .
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