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Synthetic studies on aroma of foeds concerning
isovaleraldehyde
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Laboratory of Food-Chemistry, Faculty of Home Economics,
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Summary

Beans are food of high protein-content, and include some amount of

leucine.

When beans are heated or fermented, leucine changes into isovaleraldehyde
under the presence of sugars. Isovaleraldehyde has a strong sweet aroma. It
is considered that isovaleraldehyde thus produced react with alcohols, aldehy-
des and thiols in foods, consequently various kinds of flavoring substances are
formed, and they will play an important role as the aroma of foods.

" Therefore we have synthesized various kinds of acetals, aldol-condensation
products and mercaptals of isovaleraldehyde, and tested for their aroma.

The aroma of these compounds are as follows.

(I) Acetal with

(D
(2)

(3
(4
(5)
(6)

methanol; somewhat peppermint-like and refreshing aroma.

ethanol; fruity aroma, but when dilute, it resembles aroma of unre-
fined soy. '

#-butanol; weak fruity aroma.

isoamylalcchol; weak fruity aroma.

7-methylmercaptopropylalcohol; boiled soy-like aroma.

formisovaleraldol; sweet aroma and somewhat resembles aroma of
Soy.

(IT) Aldol condensation product with

(7
(8)
(9)
(10)
an
a2
13

formaldehyde; grassy odor.

aceton; refreshing and somewhat coumarin-like aroma.

furfural; unrefined soy-like aroma.

isovaleraldehyde; sweet fruity and somewhat terpene-like aroma.
B-methylmercaptopropionaldehyde; strong smell of unrefined Soy.
acetic acid; strong sweat-like odor.

pyruvic acid; somewhat soy-like aroma.

(IIID) Mercaptal with

1o
15

methylmercaptan; Japanese pickle-like aroma.
ethylmercaptan; resembles to (14)
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(16) thioglycol; autolyzed yeast-like odor.
(17) thioglycolic-acid; an offensive odor.
(18) furylmercaptan; mild (;offee-like aroma, better than furylmercaptan.

o

it

ERTEAEAROB VLD, HRICEHICIL leucine 2307 D FLEEN TV 5 RS
T, leucine (3% & OIAE T IR TINBAEILEEAC X v isovaleraldehyde (7%
W@, Isovaleraldehyde (3 #HHE THIVHVBEEHT L, HFETLEEO 7L
a2—J), TAFELF, RIFFT—NVEIRESL TEXDOEBEWYERL, 2RTFIE
BREBELRELVEL V5L E 2 b b, RECERERHRICIL isovaleraldehyde
diethyl acetal D HFEELFD SN TEH D, XERRCRTHHEMEHZSOERINS
%4, 1sovaleraldehyde 733efE-§ HsEF1C LT isovaleric acid % isoamylalcohol
%41, leucine ® FETREZALDOMEDMIC aldol FEAM T D CoHiO 75 R
RRLEMEEL, HEUDBVDRSE L O>TWBI EBRHILILT L AHD,

% Z TR~z 1sovaleraldehyde & AFHICHEED AR/ KED 7V a —VEH, 71—
K= VibEY, BEROT -V EDOEERMEY AR L, leucine # & HEDMI
DEAMT /2 52 BXWEER SN D E BRNCKRE L, BZERRARD REERAD
FIACETSENY LT OPREZIT2,

£ B o B

1. Isovaleraldehyde OER
Tsoamylalcohol (il —fi % #E L, bp.130°C Dbk G 200g % W LIC Bk L
oo, B Ay —¥ 114g, BEER 1482 Kovk 350cc & h%%s 7w ARIRIBEY
ML, 5 RS MR, bp.92~98°C DER AL, |
ER(LHID B KO o & & & DEFFRIT Table 1 @& b Tho7c,

Table 1. Relation between yields of isovaleraldehyde and
condition of oxidation

Amount of chromic Temperatur of Duration of Time of heating Yield
acid mixture oil bath dropping after dropping 1€
°C min. min. %
Amount above ¢
mentioned (1) 114 40 20 18.2
(1)x1.5 110 60 20 25.2
(1)x1.3 115 60 30 24.1
@D) 125 30 15 26.0

II. Acetal @ & 5
—fiz acetal IXRDANL B1%T Bo
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12 HCl % x% WX X %7z alcohol %8z, Hiv 7z alcohol @ 1/3.8 mol. ZAHZ3
% isovaleraldehyde ML, {ETHEBRLEILTH. KIGK TEBKRRY VT
AT E RRRCEEL, 22T %o '
(1) Methanol & acetal
(Isovaleraldehyde dimethylacetal (CHy)s CH « CH; - CH - (OCHy)»)
7k methanol 30g kg HCl % % 0.3g # B ¥, ZK isovaleraldehyde 20g
ML, BET D, BEbICHRE#T, 23hrs. 8, BENRBY VKA TL, HCl 25
M35, HRIEKE ML, WL, &% KCl #BRETH, KEZ— T VHEL, BT
SEELIBE AL, BRKRBRY VMK T 2, 8, =—7Vi#E, BET 5.
bp. 125—-127°C
g 10.1g (33%)
R H VB TEMUIERROBTR S KT 5,
(2) Ethanol & o acetal
(Isovaleraldehyde diethyl acetal (CH3)y+ CH » CH, - CH(OC:H5)2)
(1) &4 < ARk LT ethanol 41g, isovaleraldehyde 20g X » 10.3g (27.5%) @
acetal %487, bp. - 158°C
HVREROE TH 5 2%, B 2K IEE T 2RI B S AAMROGIRE T LD,
(3) z-Butanol & @ acetal ;
(Isovaleraldehyde dibutyl acetal (CHy),+ CH « CH, » CH(OC,H,)2)
n-Butanol 66.8g, isovaleraldehyde 20g & h &< H# kL T 15.6g (31.1%) o
acetal #187-, (A UIBABEOMERM 3 B, sk om @R CIRsRIENET Lt
Lo bp. 114°/31mm.
FORERERG
(4) Isoamylalcohol & o acetal
(Isovaleraldehyd diamy!l acetal (CHz)e CH » CHz » CH(OCsHy),)
Isoamylalcohol 39g & isovaleraldehyde 10g X v acetal 7.9g (28.3%) %487z,
BB OHERMIZ 3 B, bp. 130~136°C/32mm.
JERCEH D, HRLEEEZHE T,
(5) 7-Methyl mercapto propylalcohol & @ acetal
(1,1-bis (3-methylmercaptopropoxy)-isopentane (CH;), CH « CHy « CH(OCH, -
CH, « CH,SCH3)2) _
ST L V&K LA r-methylmercapto propylalcohol 7. 5g i isovaleraldehy-
de 3g ZIBATHLRBET S, i@ HCl 72 0.1g #8BL, BRLTKRET % L&
DTRRICEHET 5o 3 HMKES, THOALSEL, LEZEKRRY Y THML A
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RRIC RO LIE AT
bp. 170°/1lmm.
& 3.6g (59.2%)

i\ R AR O,

6) Form isovaleraldol ¢ diethylacetal

a, 1-diethoxy-isohexahol-(2) (CHy); CH «- CH; - CH OH « CH(OC:Hj)2)

Formisovaleraldol (£ REER) 5g #1% HCl ¥ A& & FR/-fEhkey 7—1 8g
IR, BEic 0.05g o HCl 7 XA 2RI 2 3 BEBRER, KRRV VEMERY L f
T, RO —F VT, JEFHEE, DEOKTEHEY, BKRERY Y TRET 5, HBIR
FE#WT %o bp. 80~100°C/20mm. TRET HHLIHL =% s BIflieBE Th %o |
III. Aldol iB&¥Hoamk

(1) Acetone & o aldol #&E&4

(Isoamyliden acetone (CHjz), CH+ CH,+ CH : CH CO CH,)

Isovaleraldehyde 20g % acetne 20g F o7k 120cc DIREBWICENL, BELo210
% NaOH ¥ 20g #inz, X <EBL T, BB 2 HHET % LAk io
THHT %, 2L MZBML L, BRA O acetone ¥HBLEY, WHEZ—F I
CHH L, HEHN Y Y A THIRE, MERET B,

bp. 78°C/9mm.

RE 7.9¢ (18%)
WERITE7 <) v ROBET OBV B TS 5,
@ Furfural & aldol #&4)

(1-Furyl-2-isopropyl-propen- (1)-al(3) l J—CH : CCCH(CH3),1CHO)
(6]

Furfural 20g, isovaleraldehyde 37g Z0tzk 300cc % jnx it o> 33%
NaOH 7. 5cc % ¥, '6hrs. BEREtE, 10% HoS0, THHTT, RIGERD % o8, Kt
L, BKBEET 5. '

bp. 128°C/15mm. -
g 15.5g (44.2%)
BrEHARED L HRCBRRCBEL, BldARCELOHV I VWE LD,
(8) Isovaleraldehyde #H#&E. o aldol ¥&&4n
(2-Isopropyl-isohepten (2,3)-al(1) (CHg), CH CH; CH : CCCH (CH;),JCHO)

—f%1iz aldol condensation &i’? N Y KB ERSFIE LTRV AN ZOIREIZE L
BANE\ Bl A 4 v BB EEEFICHV TR ITHON TV 2D TEO™® 2y
VAR Uiz, ’ .
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AR Amberlite IR-4B %7 % v ¥iEts 45~50°C T#2L, ISR THBRE
s, "vFEEAW, Bibz @ﬁﬂ’é’i’ isovaleraldehyde 20g wfnx, Table 2 ic
FTREECRIE SR8, BIEYEEL, )if"éﬁi%%fgi’mbto

bp. 87~88°C/20mm.

Hk3H 2 HER, ©s FL /ﬁ%@"‘ﬂl)@b bbb,

Table 2. Relation between yield of 2- 1sopropy1 isohepten (2, 3)—a1 (1)
and condition of synthesis

Amount of resin terl;lni)itliar::%re Duration. of reaction - iY;’e'ld
95% 38 ¢ e | 12.8%
37~40 6 5.9
0 i sty |y
0 5 8 (%er?ﬁ)ser:taigom> 10

4) F ormaldehyde p2 @%fé“*

(Form1sova1eraldol (CH3)2 CH CHr (CHOH) CHO)

1% ERRBY VL Bk, |

Isovaleraldehyde 20g, 35% formaldehyde B 30g @?E‘F&’?rﬂtl% Los, HEES
BB ) ke RS WRBIRE Lo s M2 e & ORIRUERIZ 20°C %% wBkERES 5o
FUSEAR RS HL, AR — 7 VTHI L, =—7 VEERE S LT 20-HCl T
BOROKTHRL, KM TR — 7 V%, WERST 5,

bp.  89~94°C/17mm. o
ME 5.5g

HLIVWEERET 5,

(28 44 v RBMWIRC X 5%

Isovaleraldehyde 10g, & formaldehyde 35% ¥EwE 30g DIREW, FiED Q) 2
PR » A& Amberlite IR-4B 4g %’bﬂx_, 27~30°C = 10hrs. ﬁeﬁé*?o RIEHE a1
fee 8L, BIRX=—F 1 TV, BiF LA L TEAEH TR — 7 LR, RE
#T bp.  89~94°C/17mm. |

RE 1g ,
® 1L DIREEY O TAREHCRIEHAORMAS 5 2, SEITZICIED,
(5) EHER L OfEA

(1-Isohexene-l-earboxylic acid (CHy), CH - CH, - CH : CH - COOH)

a, f-unsaturated acid OFAREEL LT, ERRY — 5 2EEFICHE VTIOR3 REe
T, BRF 0L ox#H23 malonic acid AT A2 ENEREXEL - LoD
TZ DHFEZRVT
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(CHCH - CH,CHO-+CH,(COOH); Pg’;‘ﬁ;‘jf —(CHp)CH - CH, - CH : CH COOH
- Isovaleraldehyde 3.1g B® malomc ac1d 7. 5g % pyridine 1600 ML »0.5
cc o aniline #in%x % & FEH35, 12hrs. BEIIREBE L 55°C = 3hrs. IE» 3, 40cc
@ HCL % 100cc DRIT 5 Tt i~FISHRAES, il L WK% SBES 8 T,
95~107°C/1lmm. TY¥EHT 2EWrBDOERE T,
bp. 120°C/15mm.
 RE 3.7g (80.4%)
BVITREET 3.
(6) Pyruv1c ac1d & DREE
(Isehepten- (2, 3)-one-1-carboxylic acid (CH3)2 CH.CH,CH : CH+CO+COOH)
Pyruvic acid 8g iz isovaleraldehyde 8g #jinx % L #ENCHEHT 5, ZIIERHEE
Y —5 9g KBKE LT B LR BRT B, —KBRHKERS, reflux 4hrs. K7
ToVSIR & e D TR e B 150cc BBk ¥, 88, %% dil. NaOH THH
Uy KIS ECRAEL, BEs HCl Mm@, 2k =— 7 Vi, s ke
TR, EWT, | |
. bp. 125~130°C/21lmm. .
. R 6.5g (44.8%)
gk B B HE S, | o
(7} B-Methylmercaptopropionaldehyde & @ﬁgﬁa‘é}
(5-methylmercapto-2-isopropyl-penten- (2, 3) -al- (1 ‘
CHsS + CH; » CH, - CH : CCCH (CHy)2JCHO) o
B-Methylmercaptopropionaldehyde 2g i isovaleraldehyde 1.7g % jfn %, ZIZ
3ccnfgft NaOH HEAWHIRBE L >OML 5L WHROLH L HOMR L 5%, B
L 20hrs. Hc®#s dil. HCL T Wifll, =—> Vi, =— 718 % —BkEEEes
Ny s THR, TP LR MERE,
bp. 120~122°C/17mm.
RE 0.4g (12.1%)
BVBEYE LBE TEHE Bbe D,
IV.Y Mercaptal O& A o
—#c thiol 2 mol. KU, aldehyde 1 mol. #iBA L, ¥i# HCl # R%5E L %
L, WEEomkE S L TEET 5. 1 Eﬁﬁﬁﬁﬁ:ﬁ@%_ﬂg@ﬂ“‘z%i, 7J‘<EEL, HCl %Bﬁ%
&, BkTERy TR, WERTET %o
(1) Methylmercaptan & @ mercaptal
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1,1-di (methylmercapto)—isopentane (CH3); CH « CHz - CH(SCH3)2)
Isovaleraldehyde 4.3g * methylmercaptan 4.8g * 735 6.2g (75.5%) #487-,
bp. 70~71°C/12mm. . '

e ACIREN T B LB HEEEAT A G S AR TH DY, HEAERIIEYE TH S,
(2) Ethylmercaptan > @ mercaptal
(1, 1-di(ethylmercapto)-isopentane (CHz), CH « CH, « CH(S C.Hy)2)
Tsovaleraldehyde 4.3g & ethylmer_captari G.ég\ Ih rﬁercaptal 6.4g (66.69)
15, bp. 110~111°C/15mm.
- Methylmercaptal &%aA XRIRTH %,
. (:3_) . Thioglycol V& D mercaptal |
= - (1,1-bis(2-hydroxyethylmercapto) -isopentane
(CHg)z CH + CHz « CH(S CHz - CHz OH)2)
- Isovaleraldehyde 1 Tg & | thioglycol 3.1g X b, mer(;aptal 3.6g (82.5%) %15,
" bp. 83°C/14mm. o
B g OELR I,
(4) Thioglycolic acid & ® mercaptal
(Isopentylidene-dithioglycolic acid (CH3),CH « CH; « CH : (SCH;COOH).(?))
~ Isovaleraldeliyde 2.7g & thioglycolic acid 5.7g & 7 B2 & v, mercaptal %
SRS, —EHEYRET, 70~110°C/14mm DORNCFEA & AHMEH L,
"~ (50 Furylmercaptan & ® mercaptal '
(1, 1-di (furylmercapto) -isopentane (CHjz); CH - CHj - CH»(SHzc_]LO ﬂ’) ) |
Furylmercaptan {¥2— e — &I L VB DKL g.L,“C BRI —e—71 —-2\’-—01 J::i
VBRTV B, a—e—EMAHAT—e—Eho leucine » 5 isovaleraldehyde 534z
BEINDZ EEHERTFRINGHT, BRI ——D0BFRIRXSPCIRAHBIN TS L,
Fr DRISIC LT HRALA S, o
Furylmercaptan O8I < FHEEE T & SIELWETH D2, WX %ﬁ\?&%%ﬁ&)\
Teb DT, BREIcE Tty LABRIER, ZICHWED isovaleraldehyde 54 X ¢
7-p%, furylmercaptan n& BERNL T HDOTIE - EFE L, mercaptal &%
%ﬁlﬁco
1) Furylmercaptan o458,
LR DERESAD DAY b EM L Bl B ROFEC Lol
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yridin

RIE: lo ﬁ—CHzOH'+SOCIz

\\ /II—CH2C1+ HC1+ S0,

(I
L AN
(D NHDLS—J-CHSC ey
(ID)
(ID +Na0H'—>”\O /“—CstH

(TID)

Furylchloride : . R |

Furylalcohol 28g, #% pyridine 30g ##fix—> 1 125cc, =H 75 X arici
L, PP, SWBAROEIET VY Y 28X L CEARPCE L enbEET %, B
MOWEH —3°C ©ieocks, 4lg o thionylchloride % 125cc D¥MET —F LICHE
ML DEET T 5, —3~+8°C #EBL B HTH KT, B IBEECKEL RS
5720 30 SRR LTc, FUSKAHOABCBEL, SA7 5 A28 R — 7 1
100cc # 3EICAF TRIEL, ZhA L TEARBRY Y EZMABERLTH <, @By
BBA7 Y RBEL, =—F A BEERETE T o

bp. 41~42°C/16mm. '
£ 10.5g (31.5%)
R RRE R TEINDOBRCI VL ELSBMLEALEAY —VRE DDA
BEBKE 30T Is 5,

Furylisothiourea hydrochloride -

ZR 7 72, BRSHBLOE TR EIL, FrRE 15g, Ekey /-
W 25cc kAN D, Ziky 10g o furylchloride ZB#E LD > fhxicm L, Wt 60
~70°C 1= 1hr. #PEL 70, —REBRBEEITE T 5BREELIRET 5,

 mp. 117~122° C -

" Furylmercaptan

32 furylisothiourea hydrochlorlde ry ) ——Jbi’%é‘&k tL, ;Z%_ 5n NaOH 75:
¥ 8cc WML, 70°C i 2hrs. i@, IMASET B, MBEREMLRL, =v=7#
@@Lx»ﬂf&/%miééutoZﬁ%ﬁkﬁﬁbf#%k%%k&%&é@bbﬁ
}_7‘;5 NBGE TR ILERE TR U, BUKTERSCRIKE, WM bRELEE, vﬁﬁﬁ
WL, bp. 80~85°C/6Tmm.

mE 1.5g
ii) Isovaleraldehyde & o mercaptal

¥# U7 furylmercaptan &48% o isovaleraldehyde #IEG3 % & BEEAEE L
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b —BMEBEAY DM LEE L TRS, —26°C 0o & S LAk obss & 7
BILHRE LS B. (—RC mercaptal o&RIi: HCL 7 R DR LB L 5
2 & QRIS TRRIA LA TREA2ME Y mercaptal 2BRE N5 & & 25107,
2k furylmercaptan ﬁné?”ﬁ"szﬁl&f%%t&bk%x_%hé )

s hi L?L 1sova1eraldehyde D furylmercaptal TIEE l(u.ctb a—— @@%7@‘
L, furylmercaptan ;E DHEROLPENET, a—e—7Z L —2"—D &KL LTHH
TR Th DB LEZL D,

B ¥
Isovaleraldehydé T Dﬁy’m}’té acetal 3, aldol %%%&Uﬁ mércaptal KR AR
Ly £0B% L DA RN b T Bo - -

I. Acetal 353

(1) TIsovaleraldehyde dimethylacetal ~ SRR H VR
(CH3); CH - CH, « CH(OCH,)

(2) Tsovaleraldehyde diethylacetal HUGRERES, BEces
(CH3)2 CH - CH; - CH(OC,Hy), EPKEB&%'E’? 5 k lﬁﬁ‘%@@

(3) Isovaleraldehyde dibutylacetal ' EQL %%ﬁﬁz@g\
(CHg)z CH . CHz hd CH (OC4H9)2 oo

(4) Isovaleraldehyde diamylacetal FERIC T 7;;‘;;%‘53* g

(CH3)2 CH . CHz « CH (OC5H11)2

(5) 1,1-bis (3-methylmercaptopropoxy) -isopent.ane‘ W\ 1 EEAG A %ﬁ%@’a
(CH3)2 CH ® CHZ ¢ CH (OCHz '» CHz "_'CHz . SCHg)z

(6) 1,1-diethoxy-isohexanol-(2) - B2 s S LR
(CHS)Z CH . CHZ . CHOH d CH (OC2H5)2 E .

L. Aldol #E&#

(7) Iscamyliden acetone WHals, H, 7 <=9 VBB
: (CHy), CH«CH;+ CH:CH.CO - CH; A IR ICGRATOEVE
(8) 1- Furyl-2—isopropyl—propen- (D-al® FIOED o H < BER T
H
(9) 2—Isopropyl-isohepten 2,3)-al) HkhH HBER, s 712
(CH3)2 CH - CH; « CH : C{CH(CHy) 23+ CHO VRO BB L T B,
(10) Formisovaleraldol Fxva
(CH3)2 CH » CH(CHOH) CHO
(11) 1-Isohexene-1-carboxylic acid BT R

(CH3), CH «- CH; - CH : CH COOH
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(12) Isohepten-(2.3)-one-1-carbonic acid ' s RS 5 EEHE
(CHg) :CH - CHj - CH : CH - CO - COOH .

13) 5 Methylmercapto 2-isopropyl-penten- (2, 3)-al- (1) AR bALE
CH;SCH; - CH2 .« CH : CCCH(CH5),) CHO

. Mercaptal %7

(14) 1,1-di (methylmercapto) isopentane Ze R A BT KB 3 A T
" " (CHp)s CH « CH, - CH(SCH,), - BiEETm e B 52y, K
: B CIIED R
(15) 1, 1-di(ethylmercapto)-isopentane (14) w1l

(CI’Ig)z CH . CH2 b CI{ (SC2H5>2

(16) 1, 1-bis(2-hydroxyethylmercapto)-isopentane . BHE:ETIHIER
~ (CH»)» CH - CH; - CH(SCH, - CH:OH) ) ' N

A7) 1,1-di(furylmercapto)-isopentane B "E“ﬁ%f 3‘6071:1 -t @%bf
, Luvg

ey, o oy ca(sme-( ),

x B
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