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Aus dem Chemischen Staatsinstitut, Institut fiir Organische Chemie, Hamburg
Verbindungen des Kaffeearomas

Von W. WaLTER und H.-L. WEIDEMANN

Mit 4 Tabellen

(Eingegangen am 12. Februar 1968)

Die Zahl der im Kaffeearoma gefundenen Substanzen ist in jiingster Zeit
auf iiber 300 gestiegen. Eine systematische Ubersicht schien daher wiinschens-
wert. Es wurden folgende vier Tabellen zusammengestellt:

1. Verbindungen des Kaffeearomas, geordnet nach dem BEILSTEIN-System.

2. Summenformeln,
3. Verbindungsklassen: Alkohole, Ather, Aldehyde, Ketone, Diketone, Ester,
Phenole, Schwefel-Verbindungen, Furan-Verbindungen.

4. Chronologische Anordnung nach Verdffentlichungsdaten,

Es wurde weder eine vollstindige Erfassung der Literatur iiber das Kaffee-
aroma noch eine Priorititen-Tabelle beabsichtigt, jedoch sollten die Listen
alle bisher erwihnten Verbindungen enthalten. Dabei ist nicht beurteilt worden,
wie sicher die Identifizierungen sind, es sind aber in Tabelle 4 alle spiteren
Zitate bei jeder einzelnen Verbindung aufgefithrt. Hier représentiert nicht
jedes Zitat einen erneuten experimentellen Befund, da in einigen Literatur-
stellen auch frithere Ergebnisse mitgeteilt werden. Bei jeder Literaturstelle in
Tabelle 4 stehen nur die neu nachgewiesenen Substanzen. Die Arbeiten (9),
(10), (12) und (15) lagen nicht im Original vor, sie sind nach (23} und R. V.
GoLovnya, G. A. Mironow, 8. D. SoxoLov; Russ. chem, Rev. (Uspek Khim.)
33, 366 (1964)1) zitiert.

Es wurden nur solehe Verbindungen aufgenommen, die von den Autoren
dem Aroma zugeschrieben wurden. So wurde z. B. Palmitinséure aufgefiihrt,
die Fettsiiuren des Kaffeetls [siche z. B. A. Carisavo, L. GarisorLpr; J. Sei.
Food Agric. 15, 619 (1964)] dagegen nicht; n-Heptacosan ist erwihnt, nicht
aber n-Nonacosan [R. Nru; Pharmazie 3, 82 (1948); H. P. Kavrmawn,
A. K. Sex Gurra; Fette, Seifen, Anstrichmitt. 66, 461 (1964)].

Unberiicksichtigt blieben auch die Ketocarbonséuren [R. L. CLEMENTS,
F. E. DEATHERAGE ; Food Res. 22, 222 (1957); J. ScHORMULLER, W. BRANDEN-
BURG, H. LaNaoNER; Z. Lebensmittel-Unters. u. -Forschg. 115, 226 (1961)] und
die in Diisopropylather-Extrakten neben Maltol, Brenzcatechin und Hydro-
chinon nachgewiesenen Verbindungen Hydroxymethylfurfurol und Pyrogallol
[0. HooL, Mitt. Gebiete Lebensmittelunters. Hyg. 49, 433 (1958); C. A. 53,
9512 (1959)] sowie alle sonstigen Inhaltsstoffe des Rostkaffees.

Die in Tabelle 3 nicht angefiihrten Verbindungsklassen wie Carbonséuren
oder Pyrazine gehen leicht aus Tabelle 1 hervor. Diese Liste umfaft 335 Ver-
bindungen, davon wurden 44 bis 1929 gefunden, 27 weitere bis einschlieflich
1960. In den nichsten vier Jahren wurden 42 neue Nachweise veroffentlicht,
die iibrigen 222 Substanzen dann in den Jahren 1965, 1966 und 1967.

1) Die Literaturzitate 227 und 228 in diesem Artikel sind falsch.
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Im Kaffeearoma wurden bisher 22 Alkohole, 15 Ather, 30 Aldehyde,
64 Ketone und 25 Diketone nachgewiesen. Ferner 31 Ester und 41 Verbindun-
gen, die Schwefel enthalten. 16 Carbonsiiuren, 26 Phenole, 3 Nitrile, 17 ali-
phatische, 3 alicyclische und 20 aromatische Kohlenwasserstoffe wurden identi-
fiziert, sowie 58 Furan., 17 Thiophen-, 23 Pyrrol-, 5 Pyridin-, 26 Pyrazin-,
2 Thiazol-Verbindungen und 5-Methylchinoxalin.

Nach AbschluB desManuskriptserschien eine weitere Arbeit (32) mit 28 erstma-
lig nachgewiesenen Verbindungen. Diese sind nur am Ende der Tab. 4 aufgefithrt.

1. Verbindungen des Kaffeearomas
geordnet nach dem Beilstein-System
(Registrierformel, Summenformel, Name, fritheste Literaturstelle)
A. Acyclische
1. Kohlenwasserstoffe

CoHypy, CH, Methan (17)
C;H,, Pentan (28)
CegH,4 Octan (28)
C,H,, Nonan (28)
C,Hy, n-Tetradecan (31)
C,;H;, mn-Pentadecan (31)
C,;H,, n-Heptacosan (7)
Colyy C,H, Athylen 17)
C.H, Buten (28)
C;H,, Penten (28)
C.H,, Hexen (28)
CH;s Octen (28)
CoHon, CgHy Pentadien (13)
C,H, Isopren (14)
CH, Hexadien (28)
CgH,;, Octin (28)
CuH,y  CiHy  Myrcen (7-Methyl-3-methylen-octadien-1,6) 27)
2. Hydroxyverbindungen
CnHyn.:0 H,S Schwefelwasserstoff (5)
CH,0 Methanol (5)
CH,S Methylmercaptan (5)
C,HS Dimethylsulfid (5)
C.H,S, Dimethyldisulfid (18)
C,H,0 Athanol (10)
CHyS Methylathylsulfid (18)
C,HS, Methylithyldisulfid (18)
C.H,,S, Diithyldisulfid (26)
CH,,0 i-Butanol (28)
C,H,,0 tert.-Butanol (28)
C,H,0 Pentanol-1 (27)
C:H,,0 3-Methylbutanol-1 (27)
C,H,,0 2-Methylbutanol-2 (28)
C.H,,0 Hexanol-1 (26)
C.;H,,0 Heptanol-2 27)
CsH,,0 Octanol-3 (27)
CnhH,,0 CH 0 3-Methylbuten-2-ol-1 (27)
CyH,,0 Octen-1-0l-3 27)

CuH,p .0 CH, O Linalool (3,7-Dimethyl-octadien-1,6-0l-3) (27)
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3. Oxoverbindungen

Chll,;0  CH,0  Formaldehyd (25)
C,H,0 Acetaldehyd (5)
C;H,,0; Dimethylacetal (17)
C,H,0 Propanal (1)
C;HgO Aceton (3)
C,H;O Butanal (13)
C,H ;0 i-Butanal (13)
C,;H,0 Butanon (11)
CyH,,O Valeraldehyd (13)
C:H, 0 Methylisopropylketon (28)
CH,,0 2-Methylbutanal {5)
C,H,;O 3-Methylbutanal (13)
C;H,;O Pentanon-2 27
C;:H, ;0 Pentanon-3 (7
CH,,0 Hexanal 27)
CyH;,0 Hexanon-3 (26)
C,H;,0 Heptanon-2 27)
CyH,;O Octanon-2 (27)
C.H,,0 Octanon-3 27)
CyH, O Nonanon-2 (27
CyoHyO Decanon-2 (27)
CyHy,0 Undecanon-2 (27)
CisHy0 Tridecanon-2 (27)
CHy0 6,10-Dimethylundecanon-2 (Hexahydropseudojonon) 27
C;sH30 6,10,14-Trimethylpentadecanon-2 (27)

CuHy .0 CGH, O  Acrclein (18)
CH¢O Butenal (26)
C,H,0 Methylvinylketon (18)
C:HO0 Dimethylacrolein (18)
CeH;y0  x-Methyl-g-iithylacrolein (18)
CeH,,0 Moesityloxid (2-Methylpenten-2-on-4) (27)
CsH,,0 6-Methylhepten-5-on-2 (27)

CuHyny0: C,H,0, Diacetyl (5)
C:Hz0, Acetylpropionyl (5)
C,H;y0, Acetylaceton (18)
CH,,0, Hexandion-2,3 (23)
CyH O, Hexandion-3,4 27
CyH,,0; 4-Methylpentandion-2,3 27)
C,H,,0, Heptandion-3,4 (27)
C,H,,0, 5-Methylhexandion-2,3 (27)
C:H,,0, Octandion-2,3 (27)
CsH,,0, 5-Methylheptandion-3,4 (27)
CeH,,0; 6-Methylheptandion-3,4 (27)

CnH,,0, CH0, Acetol {5)
CH;0, Acetoin (Butanol-2-on-3) (6)
C,H,0, Butanol-1-on-2 (27)
CsH,,0S 1-Methylthiobutanon-2 (27)
C:H,,0, 2-Hydroxy-3-pentanon (25)
C,H,0, 3-Hydroxy-2-pentanon (25)

4. Carbonsiuren

CpH.n0, CH,0, Ameisensiiure (3)

C,H,0, Ameisensiuremethylester (13)

C;H0, Ameisensiureithylester (13)
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C,H,0,

sHeO,
C.H;0,
CgH,;0,

"Hy50,
C.H,0,
C.H,,0,
C;H,0,
CH,0,
CoHy04
C,H,0,

16 3202
CI7H8402

CpHin .0, C;H,N

CnHznOs

CDH2H+3N

CH,0,
C,H,N
C,H,0,
cS,

H,N
CH,N
C,H,N

B. Isocyclische

CnHan4

CBHAED—-G

CIIH2H—8

CDHZH—H)

nHan—m

07 H 10
CIOHIG
CIOHI 8
C.H,
C.H,
08 HIO
CyH,y,
Cﬂ H12
CloHl L)
CyoH,y,
C;H,
CIOHIZ
oHe
CyoHs
CuHm
1 IHID
CliHlﬂ
lEHﬂ
IBHN
N

Essigsiure

Essigsduremethylester

Essigsdureiithylester

Essigsiiure-n-butylester
Essigsiiure-i-pentenylester

O-Acetylacetol (Essigsiure-hydroxyaceton-ester)
1-Acetoxybutanon-2 (Essigsdure-1-hydroxybutanon-2-ester)
Propionsiure

Propionsiuremethylester

O-Propionylacetol (Propionsiure-hydroxyaceton-ester)
Buttersiure

i-Buttersiure

Valeriansiure

i-Valeriansiure

i-Valeriansdure-methylester
Methylathylessigsiure

Capronsiure

Onanthsiure

Caprylsiure

Pelargonsidure

Caprinséure

Palmitinsture

Palmitinsiuremethylester

Acrylnitril

Crotonsiiure

3-Butennitril

Seneciosiure

Schwefelkohlenstoff

5. Amine
Ammoniak
Methylamin
Trimethylamin

1. Kohlenwasserstoffe
1,2-Dihydrotoluol
Sylvestren
p-Menthadien-1,8
Benzol
Toluol
Athylbenzol
Xylol
1,2,4-Trimethylbenzol
p-Cymol
1,2,4,5-Tetramethylbenzol
Styrol
p-Isopropenyltoluol
Inden
Naphthalin
1-Methylnaphthalin
2-Methylnaphthalin
Dimethylnaphthalin
2-Athylnaphthalin
Trimethylnaphthalin
Tetramethylnaphthalin

1)

(25)
(26)
(27)
(23)
(31)
(12)
(26)
(31)
(15)
(20)
(15)

(8)

(5

4)
(15)
(30)
(15)
(30)
(30

(1)
(27)
(18)
(26)
(18)
(25)
(13)

@3)
(1)
3)

(28)

(7)
(27)
(26)
(25)
(28)
(26)
27
@n
(27)
(26)
@M
@n

(5)
(27)
(27)
(27)
(27)
(27)
@n
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CnHzn—u CIZHIO

ClSHlﬁ
CHHHI—-!.O CISHIO

CoHyp 0 CoH,0
CyHyn-sO CH,0
C,H,S
C,H;0
C,HO
C,H,O0
CsHO,
CoH,,0
CyH,,0
CsH,,O
CH,,0
CeH,,0
sHio
CoH 10,
C,H,,0
CuHap-40; CoHsO,
7, Hs0,
CH,08
CsH,0,
CeH,0,
CyH,,0,
CoHp 0y CH0,
9H1004
10H1:04
CioHy,0,

CoHypos0  C.H0
CaHpn 0 CHO
C.H,0

C,H,,0

C,H,0

CH,,0

CoHon 0 CHO
CH,0

CH,0

C,H,,0
CXIHMI—dOB CBHBOH
+H40,

C.H,0,

C7H1002

7H1002
7H300,

CDHED—1002 CﬂHBOE
nHzn—aoz C7H002
8H802
CoH,,0,
CoH,p_s0, C:H,0,

BH1008

Diphenyl
3-Methyldiphenyl
Fluoren

2. Hydrozyverbindungen

a-Terpineol (p-Menthen-1-o0l-8)
Phenol

Thioanisol

m-Kresol

o-Kresol

p-Kresol
Ameisensiiurebenzylester
2,3-Dimethylphenol
2,5-Dimethylphencl
2,6-Dimethylphenol
3,4-Dimethylphenol
2-Athylphenol

4. Athylphenol
Ameisensiure-2-phenylithylester
2,3,5-Trimethylphenol
Brenzcatechin

Guajacol
o-Hydroxythioanisol
Resorcin

Hydrochinon
4-Athylguajacol
4-Vinylbrenzecatechin
4-Vinylguajacol

Eugenol (Allylguajacol)
3.4-Dimethoxystyrol

3. Ozoverbindungen

Cyclopentanon

2-Cyclopentenon-1
2-Methyl-2-cyclopentenon-1
2-Athyl-2-cyclopentenon-1
2-Methyl-2-cyclohexenon-1
2,3,5-Trimethyl-2-cyclopentenon-1
Benzaldehyd

o-Tolylaldehyd
Phenylacetaldehyd

Propiophenon
Cyclopentandion-1,2
3-Methylcyclopentandion-1,2
3,4-Dimethylcyclopentandion-1,2
3,5-Dimethyleyclopentandion-1,2
3-Athylcyclopentandion-1,2 ‘
3-Methyleyelohexandion-1,2
1-Phenylpropandion-1,2
Salicylaldehyd
o-Hydroxyacetophenon
5-Methyl-2-hydroxy-acetophenon
2,3-Dihydroxyacetophenon
Acetovanillon (4-Hydroxy-3-methoxy-acetophenon)

(27)
(27)
(27)

(27

(5)
(27)
(25)
(20)
(20)
(27)
(27)
(27)
(27)
(27)
(27)
(27)
(27)
(27)

(5)
(27)
{5)
(1)
(25)
{7)
(5)

(24)

(25)
(31)
(31
(31)
(31)
(31)
(27)
(27)
(27)
(27)
(29)
(19)
(19)
(19)
(19)
(19)
27)
(27)
(27)
@7

(8)

(7



128 Zeitschrift fir Erndkrungswissenschaft, Band 9, Heft 2/3

4. Carbonsiuren

CnHen 0, C;H O, Benzoesiuremethylester
CpHop-505 CeHO; Salicylsiuremethylester

C. Heterocyelische
a) 1-0-(1-S-)Verbindungen

1. Kohlenstoff-Wasserstoff-Verbindungen

CoHpy O  CH,0  Tetrahydrofuran
CyHy-,0 CH,0 Furan

CHS  Thiophen

C;H,0  2.-Methylfuran

C;H,0  3-Methylfuran

C:HS  Methylthiophen

CeHO0  Athylfuran

C;HgO  2,5-Dimethylfuran

C.H;,0  2-Propylfuran

C,H;;8  2-Methyl-4-tithyl-thiophen

C,H,;,0 2-Butylfuran

CH,,0 2-Amylfuran

C,H,;0 Anhydrolinalocloxid (2-Isopropenyl-5-vinyl-5-methyl-tctra-

hydrofuran)

ChH,,_ 0 CHS 3-Vinylthiophen
CyH,n 0 CHO0  2,3-Dihydrobenzofuran
CpHop 100 CH,O  Benzofuran

CsHeS  Benzothiophen

C,H,0 2-Methylbenzofuran
CoH,y_ s O CoHO  3-Phenylfuran

2. Hydroxyverbindungen

CuHyp00, CyoH 4O, cis-Linalooloxid [2-(2’-Hydroxy-2’-propyl)-5-vinyl-5-methyl-

tetrahydrofuran)
CpHypn 40, CH0S Methyl-5-methyl-2-furyl-sulfid

C:H;0, Furfurylalkohol
C¢Hg0, TFurfurylmethylither
CeHgO; Ameisensiurefurfurylester
C;H0, Essigsiurefurfurylester
CsH,,0; Propionsiurefurfurylester
CyH,,0; Buttersiurefurfurylester
C,H;,0; i-Buttersiurefurfurylester
C,oH,40; i-Valeriansiurefurfurylester
CoH,,0; 2-Methylbuttersinrefurfurylester
CyH,,0; Crotonsiurefurfurylester
CoH,;0; B.f-Dimethylacrylsiurefurfurylester
CioH,,0s  Difurfurylither
C,H,,0; 5-Methyldifurfurylither
CyH,0S Furfurylmercaptan
C,Hz08 Furfurylmethylsulfid
C,H,,08 b5-Methyl-2-furfuryl-methylsulfid
C,H,0,8 Thiolessigsdurefurfurylester

CyoH,00,8 Difurfurylsulfid
CH,08 2-Hydroxymethylthiophen (Thenylalkohol)
CHy0,8 Ameisensiiurethenylester
C,H;0,8 Essigsiurethenylester

(27)
@7

(26)

(8)
(13)
(13)
(26)
(26)
(26)
(18)
(18)
(27)
(18)
(27)

(27)
(27m)
(27)
(27)
(27)
(27)
&7

(27)
(27

(4)
(27)
(10

(5)
(27)
(27)
(27)

(5)
(27)
(27)
(27)
(27)
27

(8)
(22)
(@7
@7
(27)
(26)
(27
@n
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3. Ozoverbindungen

CoHyn,0, CHeO, y-Butyrolacton (23)
C,H0OS Tetrahydrothiophenon-3 27
CsHy0, 2-Methyltetrahydrofuranon-3 21)
C;HgOS  2-Methyltetrahydrothiophenon-3 27)
CyH,pn,0, C,H,0, Crotonolacton (25)
C,H,,0, 2,4,5-Trimethyl-2H-furanon-3 (31)
ChH,, 40, C,H,0, Furfurol (3)
C;H,0S 2-Thiophenaldehyd (27)
CeH,0, 2-Acetylfuran (22)
CH,0S 2-Acetylthiophen (25)
CH;0, 5-Methyl-furfurol (5)
C,H,08 5-Methyl-2-thiophenaldehyd (27)
C,H,0, 2.Propionylfuran 27)
C,;HgO, 1-(2’-Furyl)-propanon-2 (27)
C,H0, 5-Methyl-2-acetylfuran (22)
C,;Hy08 2-Propionylthiophen 27
C;HyO8 3-Methyl-2-acetylthiophen (27)
C;H 08 4-Methyl-2-acetylthiophen (27)
C;H,O8 5-Methyl-2-acetylthiophen (27)
CsH O, 2-Butyrylfuran 27)
CsH 00, 1-(2’-Furyl)-butanon-2 27)
CsH,0, 1-(2’-Furyl)-butanon-3 (27
CyH,,0, 5-Methyl-2-propionylfuran (27)
CoH, 50, 1-(5’-Methyl-2’-furyl)-propanon-2 (27)
CoH,;,0, (1-(5’-Methyl-2’-furyl)-butanon-2 (27)
CeH 0, 1-(5-Methyl-2’-furyl)-butanon-3 (27)
CpH,p 40, CHyO, 2-(8-Propenal)-furan (28)
nHzn—40; CeH;O; Dimethylmaleinsiureanhydrid (25)
C,H;0,; Methylithylmaleinsiureanhydrid (25)
CyH,p 03 C;H,0, 1-(2'-Furyl)-propan-1,2-dion (22)
C;H 0,8 1-(2’-Thienyl)-propan-1,2-dion (27)
C,H0,8 1-(8’-Thienyl)-propan-1,2-dion (27)
Cel;0; 1-(2°-Furyl)-butan-1,2-dion (22)
CsH0,; 1-(5'-Methyl-2'-furyl)-propan-1,2-dion (22)
CoH,;,0, 1-(5’-Methyl-2/-furyl)-butan-1,2-dion (27)
CyH,, 0y C.Hy0, Maltol (2-Methyl-3-hydroxy-y-pyron) (25)
4. Carbonsiuren
CyH,; 40, CyH,0,8 Furanthiolecarbonsiuremethylester (27)
CoH,0,8 Thenoesituremethylester 27)
C,H,;NO 2-Cyan-5-methylfuran (27)
b) 2.0-(2-8-)Verbindungen
CnHyp—s0; CeH, S, Thiopheno-[3,2-b oder 2,3-b]-thiophen {27)
CpH,y 4,0, CH,0, 2,2°-Difuryl (27)
CH,0, 2,2’-Difurylmethan (22)
CyoH 4O, 5-Methyl-2-furyl-2'-furyl-methan (27)
CuH,0, Bis-(5-methyl-2-furyl)-methan (27)

¢) 1-N-Verbindungen
1. Kohlenstoff-Wasserstoff- Verbindungen
CuH,, )N CHN Pyrrol (1)
C,H,N N-Methylpyrrol 5)



130 Zeitschrift fir Erndhrungswissenschaft, Band 9, Heft 2/3

C:H,N Dimethylpyrrol (18)
C,H,N Athylpyrrol (26)
CyH ;N N-n-Butylpyrrol (28)
CyH;:N N-n-Amylpyrrol (31)
CH,;;N N-i-Amylpyrrol (27)
CoH ;N N-(2-Methylbutyl)-pyrrol (27)

ChHyn N CH;N Pyridin (2)
CoH;N 2-Methylpyridin (20)
C,H;N 3-Methylpyridin (20)
C;HyN 3.Athylpyridin (27)

3. Ozoverbindungen

Coly, - NO C;H,NO Pyrrol-2-aldehyd (22)
C.:H,NO 2-Acetylpyrrol (22)
C,H,NO N-Methylpyrrol-2-aldehyd 22)
CsH,NO 5-Methylpyrrol-2-aldehyd (22)
C,H,NO 2-Propionylpyrrol (22)
C,H,NO N-Methyl-2-acetylpyrrol (22)
C,H;NO N-Athylpyrrol-2-aldehyd (27)
C,H,NO N-Methyl-5-methylpyrrol-2-aldehyd (22)
C;H sNO N-i-Amylpyrrol-2-aldehyd 27)
C,oH,;;NO N-(2-Methylbutyl)-pyrrol-2-aldehyd (27)

CpH,; .NO, C,H,NO, 1-(2’-Pyrryl)-butan-1,2-dion 27

4. Carbonsiuren

CpH,pn_,NO, C,H,NO, Nicotinsiuremethylester (25)

d) 2-N.Verbindungen

CuHn N, CH,N, Pyrazin (5)
C;HN, 2-Methylpyrazin (5)
C.H,N, 2-Athylpyrazin @7
CHN, 2,3-Dimethylpyrazin (23)
CeHN, 2,5-Dimethylpyrazin (5)
C.HN, 2,6-Dimethylpyrazin (5)
C,HyN, 2-Propylpyrazin (27)
C,H,N, 2-Athyl-3-methylpyrazin (27
C,H,N, 2-Athyl-5-methylpyrazin (27)
C,H, N, 2-Athyl-8-methylpyrazin (27)
C,H,;,N, 2,3,5-Trimethylpyrazin 27
CyH,;N, 2-Methyl-6-propylpyrazin 27
CgH,N,; 2-Methyl-5-i-propylpyrazin (27)
CsH;,N, 2,5-Didthylpyrazin (27
CgH,,N, 2,6-Diithylpyrazin 27
CeH,N, 2-Athyl-3,5-dimethylpyrazin )
C.H;;N; 2-Athyl-2,5-dimethylpyrazin (27)
CoH 4N, 2-i-Butyl-3-methyl-pyrazin (27)
C;H,,N, 2,3-Diiithyl-5-methylpyrazin (31)
CoHy N, 2,6-Didthyl-3-methylpyrazin (31)

CpH,n N, C.H N, 2-Vinylpyrazin (27)
C,HgN, 2-Methyl-5-vinyl-pyrazin (27)
C,HyN, 2-Methyl-6-vinyl-pyrazin (27)
C,H,N, 2-(trans-1-Propenyl)-pyrazin (31)
CgH,,N, 2-Methyl-6-(trans-1-propenyl)-pyrazin (31)
CeH (N, 2-Methyl-5-(trans-1-propenyl)-pyrazin (31)

CuHyp 0N, C,H N, 5-Methylchinoxalin (27)
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) 1-0-, 1-N-Verbindungen
1. Kohlenstoff-Wasserstofj-Verbindungen

Co¥,, oNO C,H,NO Furfurylpyrrol
C,,H,,NO N-(5'-Methylfurfuryl)-pyrrol

3. Oxzoverbindungen
CaHyn yNO, C.H,NOS 4-Methyl-2-acetyl-thiazol
C;H,NOS 4-Methyl-2-propionyl-thiazol
CaH,,,,NO, C, H,NO, N-Furfurylpyrrol-2-aldehyd
C;H,,NOy N-Furfuryl-2-acetyl-pyrrol

(8)
27

2. Verbindungen des Kaffeearomas
geordnet nach der Summenformel

Schwefelwasserstoff
Ammoniak
Formaldehyd
Ameisensiiure

Methan

Methanol
Methylmercaptan
Methylamin
Schwefelkohlenstoff
Athylen

Acetaldehyd
Ameisensiiuremethylester
Essigsiiure

Athanol
Dimethylsulfid
Dimethyldisulfid
Acrylnitril

Acrolein

Propanal

Aceton

Acetol
Ameisensdureiithylester
Essigsiuremethylester
Propionsdure
Methylithylsulfid
Methylithyldisulfid
Trimethylamin

Furan

Thiophen
Crotonolacton
Pyrazin

3-Butennitri]

Pyrrol

Butenal
Methylvinylketon
Diacetyl

Crotonsiiure
y-Butyrolacton
Tetrahydrothiophenon-3

C:H,0,
CH,08
CH N
C,H,NO
CH,0
C;H,0
C;H,0
CH S
CsH0,
C,H,0,
C,H,08
C,H,08
CH N,
C,H,N
CyH,

s Ha
C,H,0
CyH,0
C;H; 0,

SHIOO!

Furfurol
2-Thiophenaldehyd
Pyridin
Pyrrol-2-aldehyd
2-Cyclopentenon-1
2-Methylfuran
3-Methylfuran
Methylthiophen
Cyclopentandion-1,2
Furfurylalkohol
Furfurylmercaptan
Thenylalkohol
2-Methylpyrazin
N-Methylpyrrol
Pentadien

Isopren
Dimethylacrolein
Cyclopentanon
Acetylpropionyl
Acetylaceton
Seneciosiiure
2-Methyltetrahydrofura-
non-3
2-Methyltetrahydro-
thiophenon-3
0O-Acetylacetol
Penten
3-Methylbuten-2-o0l-1
Valeraldehyd
Methylisopropylketon
2-Methylbutanal
3-Methylbutanal
Pentanon-2
Pentanon-3
2-Hydroxy-3-pentanon
3-Hydroxy-2-pentanon
Valeriansiiure
i-Valeriansiure
Methylidthylessigsiure
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C.H, Buten C,H,,08 1-Methylthio-butanon-2
C,H;0 Butanal H,, Pentan
C,H,0 i-Butanal C;H,,0 Pentanol-1
CH,0 Butanon SH, 3-Methylbutanol-1
C,H,0 Tetrahydrofuran SH o 2-Methylbutanol-2
CH,0, Acetoin C.H.,S, Thiopheno-[3,2-b oder
H 0, Butanol-1-on-2 2,3-b]-thiophen
C:H,0, Essigsiureiithylester CH,NO 2-Cyan-5-methylfuran
C,H,0, Propionsiuremethylester oHs Benzol
L H O, Buttersiure CeH,0 Phenol
CH,0, i-Buttersdure C.H,S 3-Vinylthiophen
CH,,0 i-Butanol C.H,0, Brenzcatechin
,H,,0 tert.-Butanol CH,0, Resorcin
4 H,,0, Dimethylacetal C.H,0, Hydrochinon
4H oS, Didthyldisulfid CeH,0, 2-Acetylfuran
s H,0, 5-Methylfurfurol C,H,0,8 1-(2’-Thienyl)-propan-1,2-
C:H,08 2-Acetylthiophen dion
CH,08 5-Methyl-2-thiophenal- C,H,0,5 1-(3’-Thieny!)-propan-1,2-
dehyd dion
CeH, N, 2-Vinylpyrazin C,H,NO, Nicotinsiduremethylester
CoH,0, Ameisensiurefurfurylester .H, Toluol
CeH, 0, Dimethylmaleinséure- C,H,O m-Kresol
anhydrid C¢,H,0 o-Kresol
CeH,0, Maltol C,H,O p-Kresol
CoH,0,S Ameisensiiurethenylester C.HS Thioanisol
C.H,0,8 Furanthiolcarbonsiure- C,H;0, Guajacol
methylester C.H,0, 2-Propionylfuran
CeH,0,8 Thenoesiduremethylester C,H,0, 1-(2’-Furyl)-propanon-2
CH,N 2-Methylpyridin ,H,0, 5-Methyl-2-acetylfuran
C,H,N 3-Methylpyridin C,H,08 o-Hydroxythioanisol
CH,NO 2-Acetylpyrrol C;H,08 2-Propionylthiophen
C.H,NO N-Methylpyrrol-2-aldehyd C,H,08 3-Methyl-2-acetylthiophen
CH,NO 5-Methylpyrrol-2-aldehyd C,H,08 4-Methyl-2-acetylthiophen
C.H,NOS 4-Methyl-2-acetyl-thiazol C,H,0S 5-Methyl-2-acetylthiophen
C.H,0 2-Methyl-2-cyclopentenon-1 C.HN, 2-Methyl-5-vinyl-pyrazin
C.H,0 Athylfuran C,H N, 2-Methyl-6-vinyl-pyrazin
CH.O 2,5-Dimethylfuran C,H,N, 2-(trans-1-Propenyl)-
CeH,0, 3-Methyleyclopentandion- pyrazin
1,2 C,H;0, Essigsdurefurfurylester
C.H;0, Furfurylmethylither C,H,0, Methylithylmaleinséure-
C.H,08 Methyl-5-methyl-2-furyl- anhydrid
sulfid C,H,0,S Thiolessigsdurefurfurylester
C.H,08 Furfurylmethylsulfid CH,0,8 Essigatiurethenylester
C.H:N, 2-Athylpyrazin C,HN 3-Athylpyridin
C.H.N, 2,3-Dimethylpyrazin C.H,NO 2-Propionylpyrrol
CH,N, 2,5-Dimethylpyrazin C,H,NO N-Methyl-2-acetiylpyrrol
C.H,.N, 2,6-Dimethylpyrazin C,H,NO N-Athylpyrrol-2-aldehyd
C,H, Dimethylpyrrol C;H,NO N-Methyl-5-methylpyrrol-
C H,N Athylpyrrol 2-aldehyd
C.H,o Hexadien C.H,NOS  4-Methyl-2-propionyl-
o EL g a«-Methyl-S-ithylacrolein thiazol
s 1o Mesityloxid C.H,, 1,2-Dihydrotoluol
CoH,0, Hexandion-2,3 H 2-Athyl-2-cyclopentenon-1
CH,,0, Hexandion-3,4 C.H, 0 2-Methyl-2-cyclohexenon-1
2 H,0, 4-Methylpentandion-2,3 CH,,0 2-Propylfuran
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CuHmOa
ﬂHwOa
a-112

CﬂH12O

CH,,0

CeH,,0,

ConOg

CeH,,0,

oH1,0

sitip
G H,,0
CeH,,0
C,H,,0
CyH,,0
CeHy, 0
aHyg
CyH,,0,
oH100;
3H 100,
CoH,,0,
CeHy00,

1-Acetoxybutanon-2
O-Propionylacetol

Hexen

Hexanal

Hexanon-3
Essigsiure-n-butylester
i-Valeriansiuremethylester
Capronsiuore

Hexanol-1

Benzaldehyd
Salicylaldehyd
2.{8-Propenal)-furan
1-(2’-Furyl)-propan-1,2-
dion
2.Athyl-5-methylpyrazin
2-Athyl-6-methylpyrazin
2,3,5-Trimethylpyrazin
Heptandion-3,4
5-Methylhexandion-2,3
Essigsiure-i-pentenylester
Heptanon-2

Onanthsiure

Heptanol-2

Benzofuran
Benzothiophen

2,2’ Difuryl

Styrol

o-Tolylaldehyd
Phenylacetaldehyd
2,3.Dihydrobenzofuran
Ameisensidurebenzylester
4-Vinylbrenzeatechin
o-Hydroxyaeetophenon
Benzoesiuremethylester
2,3-Dihydroxyacetophenon
Salicylsiuremethylester
1-(2’-Furyl)-butan-1,2-dion
1-(5'-Methyl-2'-furyl)-pro-
pan-1,2-dion
1-(2’-Pyrryl)-butan-1,2-
dion

Athylbenzol

Xylol

2,3-Dimethylphenol
2,6-Dimethylphenol
2,6-Dimethylphenol
3,4-Dimethylphenol
2-Athylpheno}
4-Athylphenal
2-Butyrylfuran
1-(2’-Furyl)-butanon-2
1-(2’-Furyl)-butanon-3
5-Methyl-2-propionylfuran
1-(8’-Methyl-2’-furyl)-
propanon-2

C;H,S

7H1003
CHyO,

C;H,,0,
C'lHlOOz

CHy,0,
C,H,,08

C,H; N,
CH (N,
CeH N
a1,
CH,,0
CeH,,0,
sH1.0;
CoH,,0,
CeHyg
aH g
aH 1
C,H,,0
5H100;
8HIS
aHs
CsH,
C,H;O0
CoH,0,
C,H,0,
CyH,N,
C.H,NO
C,H,,O
CoH,,0,

C“HXDO2

9H1002

CoH 1,04
DHIOOE
DHJDOB

CyH,,
CoH,,0
CoH,,0,
CoH,,0,

CDHIZOZ

CH,0

DHIANZ

C.H, N,

2.Methyl-4-tthyl-thiophen
3,4-Dimethyleyclopentan-
dion-1,2
3,5-Dimethylcyclopentan-
dion-1,2
3-Athyloyclopentandion-1,2
3-Methyleyclohexandion-
1,2

2,4,5-Trimethyl-2 H-
furanon-3
5-Methyl-2-furfuryl-
methylsuifid
2-Propylpyrazin
2-Athyl-3-methylpyrazin
N-n-Butylpyrrol

Octin
6-Methylhepten-5-on-2
Octandion-2.3
5-Methylheptandion-3,4
6-Methylheptandion-3,4
Octen

Octen-1-0l-3

Octanon-2

Octanon-3

Caprivsiure

Octan

Octanol-3

Inden
2-Methylbenzofuran
1.-Phenylpropandion-1,2
2,2’-Difurylmethan
5-Methylchinoxalin
N-Furfurylpyrrol
Propiophenon
Ameisensiure-2-phenyl-
#ithylester
4-Vinylguajacol
5-Methyl-2-hydroxy-
acetophenon
Acetovanillon
Crotonsiurefurfurylester
1-(5"-Methyl-2"-furyl)-
butan-1,2-dion
1,2,4-Trimethylbenzol
2,3,5-Trimethylphenol
4-Athylguajacol
1-(5"-Methyl-2’-furyl)-
butanon-2
1-(5'-Methyl-2'-furyl)-
butanon-3

2-Amylfuran
2,3-Didthyl-5-methyl-
pyrazin
2,6-Disthyl-3-methyl-
pyrazin
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CH )N, 2-Methyl-6-(trans-1-pro- C.H, N, 2-i-Butyl-3-methyl-pyrazin
penyl)-pyrazin o H, N N-n-Amylpyrrol
CH, N, 2-Methyl-5-(trans-1-pro- o H 5 N-i-Amylpyrrol
penyl)-pyrazin CyH, N N-(2-Methylbutyl)-pyrrol
C.H,,0, Propionsiurefurfurylester CoH, ;0 Nonanon-2
C.H,,0 2-Butylfuran 2 H, 50, Pelargonsiure
H N, 2-Methyl-6-propylpyrazin CoH,y Nonan
wH1o N, 2-Methyl-5-i-propylpyrazin CyoH, Naphthalin
CgH,,N, 2,5-Didthylpyrazin ol g 3-Phenylfuran
C.H;.N, 2,6-Disthylpyrazin C, H,NO,  N-Furfurylpyrrol-2-aldehyd
CH,,N, 2-Athyl-3,5-dimethyl- C1oH100; 5-Methyl-2-furyl-2’-furyl-
pyTazin methan
C.H,,N, 3-Athyl1-2,5-dimethyl- CcH,0, Difurfurylither
pyrazin 10H 1605 Difurfurylsulfid
CoH,,NO N-(5’.-Methylfurfuryl}- C,HNO; N-Furfuryl-2-acetyl-pyrrol
pyrrol C,,H,,0, Bis-(5-methyl-2-furyl)-
CH,, p-Isopropenyltoluol methan
10H 1,0; Eugenol C;,H,,0, &-Methyldifurfurylither
C1oH,,0; 3,4-Dimethoxystyrol 41 g Undecanon-2
10H 1,05 Buttersdurefurfurylester 2810 Diphenyl
1081203 i-Buttersiiurefurfurylester 12H e Dimethylnaphthalin
'10H 1205 B,8-Dimethylacrylsiure- ;N 2.Athylnaphthalin
furfurylester C,,H,,0, i-Valeriansiurefurfuryl-
CyoH,, p-Cymol ester
10 1s 1,2,4,56-Tetramethylbenzol C,H,,0, 2-Methylbuttersiure-
C;oH ;s NO  N-i-Amylpyrrol-2-aldehyd furfurylester
C,oH;;NO N.(2-Methylbutyl)-pyrrol- Ci:Hyo Fluoren
2.aldehyd CHyp 3-Methyldiphenyl
C,oHye Myrcen C,H,, Trimethylnaphthalin
oH1e Sylvestren 148 Tetramethylnaphthalin
7 p-Menthadien-1,8 CsH., O Tridecanon-2
1ol 16 Anhydrolinalooloxid aHge 6,10-Dimethylundecanon-2
CoHyg Linalool C, . H,, n-Tetradecan
C,H;s o-Terpineol C,sHsy n-Pentadecan
10150 cis-Linalooloxid CeH3,0, Palmitinsdure
o : Decanon-2 Cy;H;3,0, Palmitinsiuremethylester
10H2002 Caprinséure 1sH g 6,10,14-Trimethylpenta-
11 o 1-Methylnaphthalin decanon-2
CpHy, 2-Methylnaphthalin C;,Hge n-Heptacosan
3. Einige Verbindungsklassen von Substanzen des Kaffeearomas
geordnet nach dem Beilstein-System
Alkohole
CH,O Methanol C,oH;0 Linalool
C.H,0 Athanol C,H,0, Acetol
C,H,,0 i-Butanol C,H 0, Acetoin
C.H,,0 tert.-Butanol C,H,0, Butanol-1-on-2
s Pentanol-1 CyH,,0, 2-Hydroxy-3-pentanon
C;H,,0 3-Methylbutanol-1 < H 005 3-Hydroxy-2-pentanon
C;H,,0 2-Methylbutanol-2 CioHys a-Terpineol
H Hexanol-1 oH 1.0, cis-Linalooloxid
Hiq Heptanol-2 C:H,0, Furfurylalkohol
CeH,,0 Octanol-3 C;H 08 (2-Hydroxymethylthio-
CH,,0 3-Methylbuten-2-o0l-1 phen) Thenylalkohol
s H 4 Octen-1-0l-3 CoH,0, Maltol
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C,H,0,
CyH,,0,
JH,,0,
CioHy,0,
10H;,0,
09H1003
JH0
OIOHIGO
C,H,0

CH,0
C,H,0
CH,0
C,H,0
CH,0
C.H,,0
5H 100
CBHIOO
C:H},0

C,H,,0

C:H,0,

Guajacol
4-Athylguajacol
4-Vinylguajacol
Eugenol
3,4-Dimethoxystyrol
Acetovanillon
Tetrahydrofuran
Anhydrolinalooloxid
2,3-Dihydrobenzofuran

Formaldehyd
Acetaldehyd
Propanal

Butanal

i-Butanal
Valeraldehyd
2-Methylbutanal
3-Methylbutanal
Hexanal

Acrolein

Butenal
Dimethylacrolein
a«-Methyl-f-athylacrolein
Benzaldehyd
o-Tolylaldehyd
Phenylacetaldehyd
Salicylaldehyd

Aceton

Butanon
Methylisopropylketon
Pentanon-2
Pentanon-3

Hexanon-3
Heptanon-2
6,10,14-Trimethylpenta-
decanon-2
Methylvinylketon
Mesityloxid
6-Methylhepten-5-on-2
1-Methylthio-butanon-2
Acetol

Acetoin
Butanol-1-on-2
2-Hydroxy-3-pentanon
3-Hydroxy-2-pentanon
0-Acetylacetol
1-Acetoxybutanon-2
O-Propionylacetol
Cyclopentanon
2-Cyclapentenon-1

Ather
CIOHISOE
C,HO,
CyoH;,0,4
C111‘I12()3

CsH,0,
C7H,0,
C.H,0,

Aldehyde
C:H,0,
C;H,08
c(lH602
C:H,08

C,H,0,

C,H,NO
C,H,NO
C,H,NO
C,H,NO
C,H,NO

CypH;;NO
CoH:NO

o H,NO,

Ketone
C.H,,0
CyH,,0
CyH,,0
C,oHe, O

11H22
13H28
CIBH20

C;H,08
CrH,00,

CH,0,
CeH,08

SHIOOE

cis-Linalooloxid
Furfurylmethylither
Difurfurylither
5-Methyldifurfurylither
2-Methyltetrahydro-
furanon-3
2,4,5-Trimethyl-2 H-
furanon-3

Maltol

Furfarol
2-Thiophenaldehyd
5-Methylfurfurol
5-Methyl-2-thiophen-
aldehyd
2-(B-Propenal)-furan
Pyrrol-2-aldehyd
N-Methylpyrrol-2-aldehyd
5-Methylpyrrol-2-aldehyd
N-Athylpyrrol-2-aldehyd
N-Methyl-5-methylpyrrol-
2-aldehyd
N-i-Amylpyrrol-2-aldehyd
N-(2-Methylbutyl)-pyrrol-
2-aldehyd
N-Furfurylpyrrol-2-aldehyd

Octanon-2

Octanon-3

Nonanon-2

Decanon-2

Undecanon-2
Tridecanon-2
6,10-Dimethylundecanon-2
2-Methyltetrahydrothio-
phenon-3
2,4,56-Trimethyl-2 H-
furanon-3

2-Acetylfuran
2-Acetylthiophen
2-Propionylfuran
1-(2’-Furyl)-propanon-2
5-Methyl-2-acetylfuran
2-Propionylthiophen
3-Methyl-2-acetylthiophen
4-Methyl-2-acetylthiophen
5-Methyl-2-acetylthiophen
2-Butyrylfuran
1-(2’-Furyl)-butanon-2
1-(2’-Furyl)-butanon-3

10
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CH,0 2-Methyl-2-cyclopentenon-1 CeH,,0, 5-Methyl-2-propionylfuran
C,H,,0 2-Athyl-2-cyclopentenon-1 C,H,,0, 1-(5’-Methyl-2’-furyl)-
H,o 2-Methyl-2-cyclohexenon-1 propanon-2
o H,o 2,3,5-Trimethyl-2-cyclo- C,H,,0, 1-(5’-Methyl-2"-furyl)-
pentenon-1 butanon-2
C.H,0 Propiophenon C,H,,0, 1-(5’-Methyl-2’-furyl)-
CsH,0, o-Hydroxyacetophenon butanon-3
C,H,,0, 5-Methyl-2-hydroxy- C.H,NO 2-Acetylpyrrol
acetophenon C,H,NO 2-Propionylpyrrol
CoH,0, 2,3-Dihydroxyacetophenon C,H,NO N-Methyl-2-acetylpyrrol
sH004 Acetovanillon CH,NOS  4-Methyl-2-acetyl-thiazol
C,H,08 Tetrahydrothiophenon-3 C,H,NOS  4-Methyl-2-propionyl-
CH, 0, 2-Methyltetrahydrofura- thiazol
non-3 C,H,;NO, N-Furfuryl-2-acetyl-pyrrol
Diketone
C,H,0, Diacetyl C,H,,0, - 3-Athyleyclopentandion-1,2
C;H,0, Acetylpropionyl C,H,,0, 3-Methyleyclohexandion-1,2
sH O, Acetylaceton CyH,0, 1-Phenylpropandion-1,2
s H1002 Hexandion-2,3 C,H O, 1-(2’-Furyl)-propan-1,2-
C.H,,0, Hexahdion-3,4 dion
CgH,,0, 4-Methylpentandion-2,3 C,H,0.8 1-(2’-Thienyl)-propan-1,2-
.H,,0, Heptandion-3,4 dion
2 H 1,0, 5-Methylhexandion-2,3 C,H,0,8 1-(3’-Thienyl)-propan-1,2-
C:H,,0, Octandion-2,3 dion
CH,,0, 5-Methylheptandion-3,4 CyH,0, 1-(2’-Furyl)-butan-1,2-dion
' H,,0, 6-Methylheptandion-3,4 s H Oy 1-(5”-Methyl-2’-faryl)-
s H O, Cyclopentandion-1,2 propan-1,2-dion
s H:0, 3-Methylcyclopentandion- CoH,,0, 1-(5’-Methyl-2’-furyl)-
1,2 butan-1,2-dion
C,H,,0, 3,4-Dimethyleyclopentan- CeH,NO, 1-(2’-Pyrryl)-butan-1,2-
dion-1,2 dion
C,H,,0, 3,5-Dimethyleyclopentan-
dion-1,2
Ester
C.H,0, Ameisensduremethylester C,H,0, Essigsiiurefurfurylester
s H, O, Ameisensiureiithylester CsH,,05 Propionsiurefurfurylester
CH,0, Essigsiuremethylester C1oH;204 Buttersaurefurfurylester
C.H,0, Essigsdureithylester 10H1203 i-Buttersiurefurfurylester
C:H,,0, Essigsidure-n-butylester 15H 1,03 i-Valeriansdurefurfuryl-
L H,,0, Essigsiiure-i-pentenylester ester
CsH0, 0-Acetylacetol C.H,,0, 2-Methylbuttersiurefur-
C,H,,04 1-Acetoxybutanon-2 furylester
C,H,0, Propionsiduremethylester C,H,0, Crotonsiurefurfurylester
CoH,,0, O-Propionylacetol C,0H,.0, B.8-Dimethylacrylsiure-
CeH,,0, i-Valeriansiure-methyl- furfurylester
ester C,H, 0,8 Thiolessigsidurefurfuryl-
C,,H,,0, Palmitinsduremethylester ester
C,H,0, Ameigensiiurebenzylester C,H,0,S Ameisensidurethenylester
CH,,0, Ameisensiure-2-phenyl- C,H,0,8 Essigsiurethenylester
dthylester CHy 048 Furanthiolcarbonsiure-
C,H,0, Benzoesiuremethylester methylester
CyH,0, Salicylsiuremethylester C.H,0,3 Thenoesiuremethylester
C,H,O,4 Ameisensiurefurfurylester C;H,NO, Nicotinsduremethylester



W. Walter w. Mitarb., Verbindungen des Kaffeearomas 137

eine ~OH-Qruppe

CH,0

C.H,0

C’JHQO

C.H,0

CﬂonO
CCHIOO
CBHloO
CH,,0
CH,,0
CSHmO
C,H,,0
G,H,0,
C,H,08
CH,,0,

HS
CH,S
C.H,S
CSHaSa
C,H,S
C,H,S,
CH,S,
C;H,,08
C 2

c‘l BS
C,H,08
CH,S
CH,S
O7Hlos
CH,S
CH,S
CH,08
CH,08

C7HEOS
C7HBOS
C,H,08
CquOS
¢,H,0,8

Phenol

m-Kresol

o-Kresol

p-Kresol
2,3-Dimethylphenol
2,6-Dimethylphenol
2,6-Dimethylphenol
3,4-Dimethylphenol
2-Athylphenol

Phenole

C,H,,0,
CyH,,0,
C.H,0,
BH802
CBHIBOH

CDHlDOS

8H808

4-Vinylguajacol
Eugenol

Salicylaldehyd
o-Hydroxyacetophenon
5-Methyl-2-hydroxy-
acetophenon
Acetovanillon
Salicylsiuremethylester

zwei —OH-Gruppen

4-Athylphenol C.H,0,
2,3,5-Trimethylphenol CH,0,
Guajacol CH,0,
o-Hydroxythioanisol s HgO,
4-Athylguajacol CeH,0,
Schwefel-Verbindungen
Schwefelwasserstoff C,H ;08
Methylmercaptan
Dimethylsulfid CH,08
Dimethyldisulfid C,H,08
Methylathylsulfid C.H,,08
Methylithyldisulid
Didthyldisulfid C,H,0,8
1-Methylthio-butanon-2
Schwefelkohlenstoff C, H,,0.8
Thioanisol C;H,08
o-Hydroxythioanisol CH,0,S
Thiophen C,H,0,8
Methylthiophen C,H,08
2-Methyl-4-dthyl-thiophen C;H,08
3-Vinylthiophen
Benzothiophen C;H,08
2-Acetylthiophen C,H,0,8
5-Methyl-2-thiophen-
aldehyd C,H,0,S
2-Propionylthiophen
3-Methyl-2-acetylthiophen CeH,0,8
4-Methyl-2-acetylthiophen C.H,S,
5-Methyl-2-acetylthiophen
1-(2'-Thienyl)-propan-1,2- C.H,NOS
dion C,H,NOS
Furan-Verbindungen
Furan CoH,0,
2-Methylfuran s 603
3-Methylfuran C,H;0,
Athylfuran C,H,0,
2,56-Dimethylfuran " Hg Oy
2-Propylfuran s H,00,
2-Butylfuran 8,00,
2-Amylfuran o H 1005

Brenzcatechin

Resorcin

Hydrochinon
4-Vinylbrenzeatechin
2,3-Dihydroxyacetophenon

Methyl-5-methyl-2-furyl-
sulfid
Furfurylmercaptan
Furfurylmethylsulfid
5-Methyl-2-furfuryl-
methylsulfid
Thiolessigsdurefurfuryl-
ester

Difurfurylsulfid
2-Hydroxymethylthiophen
Ameigensiurethenylester
Essigsiurethenylester
Tetrahydrothiophenon-3
2-Methyltetrahydrothio-
phenon-3
2-Thiophenaldehyd
1-(3’-Thienyl)-propan-1,2-
dion
Furanthiolcarbonsiure-
methylester
Thenoesduremethylester
Thiopheno-[3,2-b oder
2,3-b])-thiophen
4-Methyl-2-acetyl-thiazol
4-Methyl-2-propionyl-
thiazol

2.Acetylfuran
5-Methylfurfurol
2-Propionylfuran
1.(2'-Furyl)-propanon-2
&-Methyl-2-acetylfuran
2-Butyrylfuran
1-(2’-Furyl)-butanon-2
1-(2’-Furyl)-butanon-3

10*
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CH,0 Benzofuran CeH,,0, 5-Methyl-2-propionylfuran
C,H,0 2-Methylbenzofuran CeH,,0, 1-(5’-Methyl-2'-furyl)-pro-
C,H:0 3-Phenylfuran panon-2
CH08 Methyl-6-methyl-2-furyl- C,H,,0, 1-(5’-Methyl-2’-furyl)-
sulfid butanon-2
CyH,0, Furfurylalkohol C,H,,0, 1-(5’-Methyl-2’-furyl)-
CoH,0, Furfurylmethylither butanon-3
CeH,0, Ameisenséurefurfurylester C,H,0, 2-(B-Propenal)-furan
C,H,0, Essigsiurefurfurylester CH0,4 1.(2’-Furyl)-propan-1,2-
CeH,,0, Propionsiurefurfurylester dion
CioH,,0,4 Buttersdurefurfurylester CH,0, 1-(2’-Furyl)-butan-1,2-dion
CpoH;,0, i-Buttersdurefurfurylester CeH;0,4 1-(5’-Methyl-2’-furyl)-
C;.H,,0,4 i-Valeriansiiurefurfuryl- propan-1,2-dion
ester C;H,,0, 1-(5’-Methyl-2"-furyl)-
C,H,,0, 2.Methylbuttersiurefur- butan-1,2-dion
furylester CgH,0,S . Furanthiolcarbonsiure-
CyH,,0,4 Crotonsdurefurfurylester methylester
C,oH,,0, B,6-Dimethylacrylsdure- C.H,NO 2-Cyan-5-methylfuran
furfurylester CeH, O, 2,2-Difuryl
C,oH,00, Difurfurylither C,H,0, 2,2’-Difurylmethan
C,,H,,0, 5-Methyldifurfurylither CoH,00: 5-Methyl-2-furyl-2’-furyl-
C,H,0S8 Furfurylmercaptan methan
CH,08 Furfurylmethylsulfid C,,H,,0, Bis-(5-methyl-2-furyl)-
C,H,,08 5-Methyl-2-furfuryl- methan
methylsulfid C,H,NO N-Turfurylpyrrol
C.H,0,8 Thiolessigsinrefurfurylester CpH,;NO  N-(5"-Methylfurfuryl)pyrrol
C,oH,,0,8  Difurfurylsulfid C;oH;NO,  N-Furfurylpyrrol-2-aldehyd
CH,0, Furfurol C H,;NO, N-Turfuryl-2-acetyl-pyrrol

4. Verbindungen des Kaffeearomas

geordnet nach threr frithesten Erwihnung in der Literatur, sodann nach dem
BEILSTEIN-System
1) O. BErNHEIMER, Mh. Chem, 1, 456 (1880).

C,H,0, Essigsdure 3,4,5,7,9, 10,12, 13, 15,
16, 20, 23, 25, 27, 30)

CeH;,0, Palmitinsiure (5)

CH,N Methylamin (15)

C.H,0, Hydrochinon (15)

C,H,N Pyrrol (5, 15, 18, 22, 25)

AnBerdem Aceton vermutet.
2) A. Mowari, L. Scocoranti, Gazz. chim. Ital. 25, 115 (1895).
C,HN Pyridin (3, 5, 8, 9, 10, 15, 20, 23,
24, 25, 26, 27, 28)
3) H. Jancrrg, Z. Unters. Nahr.- GenuBmitt. 1, 457 (1898).

¢,H,0 Aceton (5,9, 10, 11, 13, 14, 15, 16,
17, 18, 20, 23, 24, 25, 286,
27, 28)

C,H,0, Ameisensiure (7, 13, 15, 20, 25, 27, 30)

H,N Ammoniak (15)

C,H,N Trimethylamin (15)

CH,0, Purfarol 4, 5,17,8,9, 10, 13, 15, 20,

22, 23, 24, 25, 27, 28)
AuBerdem Furan, Resorein und eine schwefelhaltige Substanz vermutet.
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4) E. ErpmaNN, Ber. dtsch. chem. Ges. 35, 4846 (1902).

05H1002
CH,0,

Phenole und stickstoffhaltige Substanzen,

Methylathylessigsiure
Furfurylalkohol

(15, 25, 27)
5,17, 8,9, 10, 15, 20, 22, 23,
24, 25, 27)

5) H. Sraupineer, T. ReicasTEIN, US Patent 1696419, 25. 12, 1928.

HS
CH,0

CH,S
C.H,S

C,H,0
CeH,,0
C,H,0,

C.H,0,

CEH002
CH,0,

C.H,,0,
3H1202
1wl

C.H,0

CH,0,
C.H,0,
CyH,0,
CoH,,0,
SHSOB
+H Oy
CI2H1403
C,H,08
00H002
6+1lg™"g
s H ;N

CH,N,
CEHGNZ

oH Ny
C,H,N,
C;HNO

Schwefelwasserstoff
Methanol

Methylmercaptan
Dimethylsulfid

Acetaldehyd
2-Methylbutanal

Diacetyl

Acetylpropionyl

Acetol
Essigsiuremethylester

i-Valeriansiure
i-Valeriansiuremethylester
Naphthalin

Phenol

Brenzcatechin

Guajacol

Resorcin

4-Vinylguajacol
2,3-Dihydroxyacetophenon
Essigsdurefurfurylester
2-Valeriansiurefurfurylester
Furfurylmercaptan
5-Methylfurfurol

Maltol

N-Methylpyrrol

Pyrazin

2-Methylpyrazin
2,5-Dimethylpyrazin
2,6-Dimethylpyrazin
N-Furfurylpyrrol

(8, 14, 15, 20, 25)

(9, 10, 11, 13, 14, 15, 16,
20, 23, 25, 217, 28)

(13, 14, 15, 20, 25, 27)
(13, 14, 15, 17, 18, 20, 25,
26, 27, 28)

(8, 9, 10, 11, 13, 14, 15, 16,
17, 18, 20, 23, 24, 25, 27, 28)
(9, 10, 13, 15, 16, 17, 23,
24, 25, 27, 28)

6, 7, 8, 9, 10, 11, 13, 14,
16, 17, 18, 20, 23, 24, 25,
27, 28)

(9, 10, 14, 15, 16, 20, 23, 24,
25, 26, 27, 28)

(23, 25, 27)

(13, 16, 17, 18, 20, 23, 24,
25, 26, 27, 28)

(9, 10, 12, 15, 20, 23, 25, 27)
(26)

(27)

(9, 10, 15, 20, 23, 24, 25,
26, 27)

(—)

(7, 9, 15, 20, 23, 24, 25, 27)
(15)

(7, 15, 25, 27)

(15, 25)

(15, 22, 23, 24, 25, 26, 27)
(26, 27)

(15, 20, 26, 27)

(22, 23, 24, 25, 27)

(9, 10, 23, 25, 27)

@, 10, 15, 16, 18, 22, 23,
24, 25, 26, 28)

(9, 10, 15, 23, 24, 25, 26,
21, 31)

(9, 23, 24, 25, 26, 27, 31)
(9, 23, 24, 25, 27, 31)

(25, 27, 31)

(21, 22, 25, 27)

AuBerdem ,,hohere Mercaptane, Sulfide, Aldehyde, Ketone, aliphatische Alkohole, Fett-
siiuren, Pyrrole®, ferner Furan-Ketone und andere Furanderivate, ,,Oxysulfide und Mer-
captale’, Phenole und Phenolither, héhere Pyrazin-Homologe. In anderen Patenten
sollen noch Acetylfuran und Ameisensdurefurfurylester stehen.

6) H. Soemarruss u. H, BARTEMEYER, Biochem. Z. 216, 330 (1929).

C.H,0,

Acetoin

(8, 10, 15, 23, 24, 25, 27)



140 Zeitachrift fir Ernahrungswissenschaft, Band 9, Heft 2/3

7) 8. C. PrescorT, R. L. EMERsoN, R. B. Woopwarp, R. Hecaig, Food Res. 2, 165,

(1937).

Cy,Hye n-Heptacosan (15)
C:H,,0 Pentanon-3 (15, 27, 28)
CoHye Sylvestren (15)
C.H,0, 4-Vinylbrenzcatechin (—)
C,,H,,0, Eugenol (15)
CyH,,0,4 Acetovanillon (15)

Ferner ein Kohlenwasserstoff vom Fp. 116-117 °C.

8) W. R. Jouxsrow, CH. N. FREY, J. Amer. chem. Soc. 60, 1624 (1938).

CH,0 Furan (13, 14, 186, 17, 18, 20, 22,
23, 24, 25, 26, 27, 28)

9) R. W. Moncerresr, Coffee and Tea 74, 11, 39, 40, 42 (1951).
10) E. E. Locknart, Coffee and Tea 80, 71, 73, 80, 97 (1957).

C,H,0 Athanol (13, 14, 15, 17, 18, 20, 25,
27, 28)
CeH,0, Ameisensidurefurfurylester (15, 22, 25, 27)
11) J. W. Ruoapzs, Food Res. 23, 254 (1958).
CH,0 Propanal (13, 14, 16, 17, 18, 20, 23,
24, 25, 26, 27, 28)
CH,0 Butanon (13, 14, 16, 17, 18, 20, 23,

24, 25, 26, 27, 28)
12) F. Gavurscur, Nouveaux Laboratories de Recherche Firmenich. S. 28. (Genf 1959).

C,H,0, Propionsiure (13, 15, 20, 23, 25, 27, 30)
13) A. Zrarkis, M. Siverz, Food Res. 25, 395 (1960).

C.H, Pentadien (28)

C.H,0 Butanal (14, 17, 20, 26, 27, 28)

CH,0 i-Butanal (14, 16, 17, 20, 23, 24, 25,
26, 27, 28)

C,H,,0 Valeraldehyd (20, 28)

C,H,,0 3-Methylbutanal (14, 16, 17, 18, 20, 23, 24,
27)

C,H,0, Ameisensiduremethylester (14, 16, 17, 18, 20, 23, 24,
25, 26, 27, 28)

C,H,0, Ameisensiureithylester (20)

CS, Schwefelkohlenstoff (18, 20, 27, 28)

CHS Thiophen (25, 26, 28)

C:H,O 2-Methylfuran (14, 16, 17, 18, 20, 22, 23,

24, 25, 26, 27, 28)
Ferner: C,~C, Paraffine und Olefine, Cq-Ketone und -Aldehyde und Furfurol-Derivate.

14) J. W. RuEoADES, J. Agric. Food Chem. 8, 136 (1960).

C,H, Tsopren (17, 20, 25, 26, 28)
15) L. MEYER, Food Chemistry. S. 208 (New York 1960).

C,H,0, n-Buttersiure (20, 30)

C;H 0, Valeriansiare (20, 30)

C.H,,0, Capronsiure (20, 27, 30)

C,H,,0, Caprylsidure (30)

16) M. Siverz, H. E. FootE, Coffee Processing Technol. Vol. 1I, 107 (1963).
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17) D. Reymoxy, F. Caavax, R. H. Bori, Ree. Adv. Food Sei. 3, 151 (1963).

CH, Methan (28)
CH, Athylen (—)
CH,,0, Dimethylacetal (—)

18) Cu. MERRITT jr., M. L. Baziner, J. H. SurLivaxn, D. H. RoBERTSON, J. Agnc
Food Chem, 11, 1526 (1963).

C,H,S, Dimethyldisulfid (26, 28)
CH,S Methyléthylsulfid (27
C,Hg, Methylithyldisulfid (26)
C,H,0 Acrolein (—)
CH,0 Methylvinylketon (—~)
CH,0 Dimethylacrolein 27
C,H,,0 o-Methyl-8-iithylacrolein (-)
CH,0, Acetylaceton (—)
CH.N Acrylnitril (26)
CHN 3.Butennitril (26)
C.H,0 2,5-Dimethylfuran (22, 25, 26, 28)
C,H,,0 2-Propylfuran (22, 26, 28)
C,H,,0 2-Butylfuran (—)
CH,N Dimethylpyrrol (28)
19) M. A. GranNTuRco, A. S. Grammarivo, R. G. Prrcaer, Tetrahedron 19, 2051 (1963).
C,H,0, 3-Methyleyclopentandion-1,2 (25)
C,H,,0, 3,4-Dimethyleyclopentandion-1,2 (25)
C,H,,0, 3,5-Dimethyleyclopentandion-1,2 (25)
C. H,,0, 3-Athyleyclopentandion-1,2 (25)
C,H,0, 3-Methyleyclohexandion-1,2 (26)
20) R. RADTRE, Dissertation (Miinchen 1964).
C,H,0, i-Buttersiiure (25)
C:H,0 o-Kresol 27)
C.H,0 p-Kresol {(—)
C.H,N 2-Methylpyridin 27)
CH,N 3-Methylpyridin (25, 27)
21) M. A. GianTURCO, P. FRIEDEL, A, 8. GiaMMARINO, Tetrahedron 20, 1763. (1964).
C:H,0, 2-Methyltetrahydrofuranon-3 (23, 24, 25, 26, 27)

22) M. A. GranTurco, A. 8. GraMMARING, P. FRIEDEL, V. FLaNAGAN, Tetrahedron 20,
2951 (1964).

CH,08 Furfurylmethylsulfid (25, 27)
C.H,0, 2-Acetylfuran (23, 24, 25, 26, 27)
C,H,0, 5-Methyl-2.acetylfuran {25, 27)
2 H O 1-(2’-Faryl)-propan-1,2-dion (28, 27)
oH 04 1-(2'-Furyl)-butan-1,2-dion (25, 27)
C.H,0, 1-(5-’Methyl-2’-furyl)-propan-1,2-dion (25, 27)
C,H,0, 2,2’-Difurylmethan (25, 27)
C.H,NO Pyrrol-2-sldehyd (25, 26)
CH,NO 2-Acetylpyrrol (23, 25)
C.H,NO N-Methylpyrrol-2-aldehyd (25, 27)
C.H,NO 5-Methylpyrrol-2-aldehyd (25)
C,H,NO . 2-Propionylpyrrol (25)
C,H,NO N-Methyl-2-acetylpyrrol (25, 27)

C,H,NO N-Methyl-5-methylpyrrol-2-aldehyd (25)
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23) R. Viang, F. MUcoLER-CHAVAN, D. REYMOND, R. H. Eor1, Helv. chim. Acta 48,
1809 (1965).

C¢H,,0, Hexandion-2,3 (24, 27, 28)
C;H.0, O-Acetylacetol (24, 25, 26)
C,H,0, y-Butyrolacton (24, 25, 27)
CeHN, 2,3-Dimethylpyrazin (24, 25, 31)

24) D. ReymMoND, F. MGGLER-CHAVAN, R. Viani, L. Vuaruz, R. H. Eer1, J. Gas-
chromatog. 1966, 28,

CyoH,,0, 3,4-Dimethoxystyrol (27)

25) M. A. GiaxTUrCo, A. S. GiaMmariNg, P. FRIEDEL, Nature 210, 1358 (1966).
CH,0O Formaldehyd (—)
C:H,,0, 2-Hydroxy-3-pentanon 27)
GC.H,,0, 3-Hydroxy-2-pentanon {27)

CH,0, Essigsiureithylester -(28)
C,H,0, Crotonsiure (—)
C,H,0, Seneciosiure {(—)

Hg Toluol (26, 27, 28)
CH 0 m-Kresol (27)
C,H,,0, 4-Athylguajacol (27)

C,H,O Cyclopentanon (27)
C,H,0, Crotonolacton (—)
C,H,08 2-Acetylthiophen 27)
CeH,04 Dimethylmaleinsiiureanhydrid (27)
C,H,O, Methylithylmaleinsiureanhydrid 27)
C,H;NO, Nicotinsiuremethylester (—)

26) J. Tu. HeIns, H. Maagse, M. C. Tex NoEvVER DE BRrauw, C. WEURMAN, J. Gas-
chromatog. 1966, 395.

C,H,S, Didthyldisulfid (—)
C.H,,0 Hexanol-1 (27, 28)
CeH,,0 Hexanon-3 27)
C,H,0 Butenal (—)
CeH,,0, Essigsaure-n-butylester (=)
CH,0, Propionsiuremethylester (28)
CoH, Benzol (28)
CH,, Xylol (28)
CgH, Styrol 27
C,H,0 Tetrahydrofuran (32)
C:H,O 3-Methylfuran (—)
CHS Methylthiophen {(—)
C.H,0 Athylfuran (—)
C:H 08 2-Hydroxymethylthiophen (27)
C.H,N 2-Athylpyrrol (—)

AuBerdem vermutlich 3-Propyl- und 3-Athylfuran, ein Athylpyrrol, eine Cs-, sowie 3 un-
gesiittigte C;- und Cy-Carbonylverbindungen.

27) M. SztoLL, M. WintER, F. Gavrscal, I. Frament, B. Wimraaiy, Helv. chim.
Acta 50, 628 (1967).

I. M. GouLpmax, J. Semer, I. Frament, F. Gavurscrr, M. WinTer, B. WiLLoaLwm,
M. StorL, Helv. chim. Acta 50, 694 (1967).
CyoHyg Myrcen
C;H,,0 Pentanol-1 (28)
C;H,,0 3-Methylbutanol-1
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CH,,0
BHls
6H100
CyH,,0
mHlBO

6-11g

CBHMO

Heptanol-2

Qctanol-3

3-Methylbuten-2-0l-1

Octen-1-0l-3

Linalool

Pentanon-2 (28)
Hexanal (28)
Heptanon-2

Octanon-2

Octanon-3

* Nonanon-2

Decanon-2

Undecanon-2
Tridecanon-2
6,10-Dimethylundecanon-2
6,10,14-Trimethylpentadecanon-2
Mesityloxid
6-Methylhepten-5-on-2
Hexandion-3,4 (28)
4-Methylpentandion-2,3
Heptandion-3,4
5-Methylhexandion-2,3
Octandion-2,3
5-Methylheptandion-3,4
G-Methylheptandion-3,4
Butanol-1-on-2
1-Methylthiobutanon-2
Essigsiiure-i-pentenylester
Palmitinsiuremethylester
p-Menthadien-1,8
1,2,4-Trimethylbenzol
p-Cymol
1,2,4,5-Tetramethylbenzol
p-Isopropenyltoluol

Inden

1-Methylnaphthalin
2-Methylnaphthalin
Dimethylnaphthalin
2-Athylnaphthalin
Trimethylnaphthalin
Tetramethylnaphthalin
Diphenyl
3-Methyldiphenyl

Fluoren

«-Terpinol

Thioanisol
Ameisensiurebenzylester
2,3-Dimethylphenol
2,5-Dimethylphenol
2,6-Dimethylphenol
3,4-Dimethylphenol
2-Athylphenol
4-Athylphenol
Ameisensiiure-2-phenylithylester
2,3,5-Trimethylphenol
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C,H,08 o-Hydroxythioanisol

C,H,0 Benzaldehyd

C.H,0 o-Tolylaldehyd

CH,0 Phenylacetaldehyd

CH,,0 Propiophenon

C,H,0, 1-Phenylpropandion-1,2

C,H,0, Salicylaldehyd

s H 0, o-Hydroxyacetophenon

9 H 150, 5-Methyl-2-hydroxy-acetophenon
LH 0, Benzoesiuremethylester
CH,0, Salicylsduremethylester

2 HioS 2-Methyl-4-athyl-thiophen
CH,,0 2.Amylfuran

C,oH;s0 Anhydrolinalooloxid

C.H,S 3-Vinylthiophen

CH,0 2,3-Dihydrobenzofuran

C;H,0 Benzofuran

C.HS Benzothiophen
C,HO 2-Methylbenzofuran
C,,H,0 3-Phenylfuran
CyoH, 0, cis-Linalooloxid

C.H,08 Methyl-5-methyl-2-furyl-sulfid
C.H,0, Furfurylmethylither

s H 1005 Propionséurefurfurylester
CoH1,04 Buttersidurefurfurylester
C,oH,,0,4 i-Buttersiurefurfurylester
12H1404 2-Methylbuttersiurefurfurylester
o H 1004 Crotonsiurefurfurylester
CoH,;204 B,8-Dimethylacrylsiurefurfurylester
10H100s Difurfurylither

C, H;, 5-Methyldifurfurylither
C,H,,08 5-Methyl-2-furfuryl-methylsulfid
C,H, 0,8 Thiolessigsdurefurfurylester
C,oH0,S  Difurfurylsulfid

C.H 0,8 Ameisensdurethenylester

C,H, 0,8 Essigsiiurethenylester

C,H,08 Tetrahydrothiophenon-3
C:H,08 2-Methyltetrahydrothiophenon-3
CyH,08 2-Thiophenaldehyd

C.H,08 5-Methyl-2-thiophenaldehyd
C,H,O, 2-Propionylfuran

C,H,0, 1-(2’-Furyl)-propanon-2
C,H,08 2-Propionylthiophen

C,H,08 3-Methyl-2-acetylthiophen

C,H, 08 4-Methyl-2-acetylthiophen
C,H,08 5-Methyl-2.-acetylthiophen
C.H,,0, 2-Butyrylfuran

s H100; 1-(2’-Furyl)-butanon-2

C.H,,0, 1.(2’-Furyl)-butanon-3

3H 100, 5-Methyl-2-propionylfuran
C.H,,0, 1-(5’-Methyl-2’-furyl)-propanon-2
9 H 1,0, 1-(6’-Methyl-2’-furyl)-butanon-2
L, H,, 0, 1-(6’-Methyl-2’-furyl)-butanon-3
C,H,0,8 1-(2’-Thienyl)-propan-1,2-dion
C,H 0,8 1-(3’-Thienyl)-propan-1,2-dion
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GH,,0, 1-(5’-Methyl-2'-furyl)-butan-1,2-dion
C.H,0,8 Furanthiolearbonsiuremethylester
CsH,0,S Thenoesiuremethylester

C,H,NO 2-Cyan-5-methylfuran

C.H,S, Thiopheno-[3,2-b oder 2,3-b]-thiophen
C,H,0, 2,2’ Difuryl

Cy H,0, 5-Methyl-2-furyl-2’-furyl-methan
C,H,,0, Bis-(5-methyl-2-furyl)-methan

CH,N N-i-Amylpyrrol
CoHy,N N-(2-Methylbutyl)-pyrrol
C,H,N 3-Athylpyridin

C,H,NO N-Athylpyrrol-2-aldehyd

CwH,;NO  N-i-Amylpyrrol-2-aldehyd
C,H,;NO N-(2-Methylbutyl)-pyrrol-2-aldehyd
C.H,NO, 1-(2’-Pyrryl)-butan-1,2-dion

CyH N, 2-Athylpyrazin (31)
C,H,,N, 2-Propylpyrazin (31)
C,H,N, 2.Athyl-3-methylpyrazin (31)
C,H, N, 2.Athyl-5-methylpyrazin (31
C,H, N, 2-Athyl-6-methylpyrazin (31
C.H,,N, 2,3,5-Trimethylpyrazin (31)
C,H,,N, 2-Methyl-6-propylpyrazin

CH,,N, 2-Methyl-5-i-propylpyrazin (31)
C.H,N, 2,5-Diithylpyrazin

CH,,N, 2,6-Didthylpyrazin (31)
C,H,,N, 2-Athyl-3,5-dimethylpyrazin

C,H,,N, 8-Athyl-2,5-dimethylpyrazin (31)
C,H,,N, 2-i-Butyl-3-methylpyrazin

C.H,N, 2-Vinylpyrazin (31)
C,HN, 2-Methyl-5-vinylpyrazin (31)
C,H,N, 2-Methyl-6-vinylpyrazin (31)

CH,N, 5-Methylchinoxalin
C,,H,NO N-(5’-Methylfurfuryl)-pyrrol
C,H,NOS  4.Methyl-2-acetylthiazol
C,H,NOS  4-Methyl-2-propionylthiazol
C,,H,NO, N-Furfurylpyrrol-2-aldehyd
C,;H;;NO, N-Furfuryl-2-acetylpyrrol

28) C. MERrrrT, jr., D. H. RoBERTSON, 2. Coll. Int. sur la Chimie des Cafés Verts,
Toréfids et leurs Derivés, Paris. 3.-7. 5. 19656, L.F.C.C. (Paris) 1966, 183.

CsH,, Pentan

C.H,, Octan

CyH,, Nonan

C,H, Buten

C,H,, Penten

C:H,, Hexen

C.H,, Octen

CeHy, Hexadien

C.H,, Qctin

C,H,,0 i-Butanol

C,H,,0 tert.-Butanol
C,H,,0 2-Methylbutanol-2
CH,,0 Methylisopropylketon
CH,, 1,2-Dihydrotoluol

C.H,, Athylbenzol
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C,H,0, 2-(B-Propenal)-furan (32)
CgH,,N N-n-Butylpyrrol

29) W. WaLTER, H.-L. WempEMANN, W. Monr, Naturwissenschaften 54, 492 (1967).
C;H,0, Cyclopentandion-1,2

30) J. T. Kung, R. P. McNavGHT, J. A. YERANSIAN, J. Food. Sci. 32, 455 (1967).
C,H,,0, Onanthsiiure
C,H,,0, Pelargonsiiure
C1oHy0, Caprinsiure
Drei weitere saure Substanzen mit 6 bis 10 C-Atomen,

31) H. A. BoxwparovicH, P. FRiepEL, V. KrRAMPL, J. A. RENNER, ¥. W, SHEPHARD,
M. A, GianTURCO, J. Agr. Food Chem. 15, 1093 (1967).

CyaH,, n-Tetradecan

C,:H,, n-Pentadecan

CeH 0Oy 1-Acetoxybutanon-2 (32)
CeH,,0, 0O-Propionylacetol

C:H,0 2-Cyclopentenon-1

C.H,0 2-Methyl-2-cyclopentenon-1
C.H,,0 2-Athyl-2-cyclopentenon-1

C,H,,0 2-Methyl-2-cyclohexenon-1
CH,,0 2,3,5-Trimethyl-2-cyclopentenon-1
C,H,,O0 2,4,5-Trimethyl-2 H-furanon-3
CoH, N N-n-Amylpyrrol

CoH 4N, 2,3-Diiithyl-5-methylpyrazin
CoH,,N, 2,6-Diidthyl-3-methylpyrazin
C,H,N, 2-(trans-1-Propenyl)-pyrazin
CH (N, 2-Methyl-6-(trans-1-propenyl)-pyrazin
CeHyoN, 2-Methyl-5-(trans-1-propenyl)-pyrazin

32) J. StorrELSMA, J. PYPEER, Ree. trav. chim. Pays-Bas 87, 241 (1968).
C,H,O Propanol-2
C,H,0 Penten-3-on-2
CoH,,0. Hexandion-2,5
C,H,,0, Heptandion-2,5

C,H,0, Ameisensiiure-i-propylester
C,H,,0, Essigsiure-i-amylester
C,H,,0, 1-Acetoxypentanon-2 (Essigsiure-1-hydroxy-

pentanon-2-ester)
C,H,,0, 2-Acetoxypentanon-3 (Essigsdure-2-hydroxy-
pentanon-3-ester)
C,H,0, cis-Crotonsiure
C,H,0, Methacrylsiure
C:H,0, Tiglinsdure
CyH,,0, Phenylessigsduremethylester
CH,,0 2-Methyltetrahydrofuran
CoH, 40, trans-Linalooloxid
CeH .00, 2-Furfuryloxyaceton
C,H,08 Tetrahydrothiophenon-2
C,H,0, oi-Methyl-y-butyrolacton
C;H,0, y-Methyl-y-butyrolacton
C.H,O, 2,3-Dimethylbuten-2-olid-1,4
C,H,0, 3,4-Dimethylbuten-2-olid-1,4
C,H,,0, 2,3,4-Trimethylbuten-2-olid-1,4
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CeH,08 3-Acetylthiophen

CsH,0, 4-(2’-Furyl)-buten-3-on-2
C,H,0, Methylmaleinsiureanhydrid
C:H,NO, N,x-Dimethylsuccinimid
CgH,,NO 2-Acetyl-N-dthylpyrrol
CoH,,N, 2.Athyl-3,5,6-trimethylpyrazin
C,H,NO, 5-Acetyl-2-methyloxazol

Vermutet, aber nicht sicher nachgewiesen wurde:

C.H,8 Athylmercaptan

C.H,S n-Propylmercaptan

CH,0O m-Methylbenzaldehyd

CH,0, 3-(2’-Furyl)-propanal [2-(8-Propanal)-furan]

CeH N, Tetramethylpyrazin
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