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Synthesis of Odorants p-Mentha-8-ene-2-one Derivatives
by the Reaction of Dihydrocarvone with Formaldehyde

Chung-kyu Ryu and Kee-choon Song
College of Pharmacy, Ewha Womans University, Seoul 120-750, Korea

Abstract—The synthetic product of 1-hydroxymethyl-p-mentha-8-ene-2-one was afforded by the
reaction between dihydrocarvone and formaldehyde. This reaction involves the aldol condensation.
The preferential position of formaldehyde is methyl substituted a-carbon atom where these enols
are regiospecifically formed. The hydroxymethylation of dihydrocarvone was also proved to happen
regiospecifically in the position of a-methyl substituted ketone. When 1-hydroxymethyl-p-mentha-
8-ene-2-one reacted with LiAlH,, 1-hydroxymethyl-p-mentha-8-ene-2B-0l obtained. 1-Hydroxyme-
thyl-p-mentha-8-ene-2-one reacted with PDC and chromic acid to give 1-formyl-p-mentha-8-ene-2-
one and l-carboxy-p-mentha-8-ene-2-one. When the hydroxymethyl group of 1-hydroxymethyl-p-
menta-8-ene-2-one was reducted to methyl group, l-methyl-p-menta-8-ene-2-one was obtained.
Some of these new compound have certain odor. I, II have woody aroma and 1V, V have camphory

odors. IX has flowery minty odor.

Keywords [] p-Mentha-8-ene-2-one derivatives, odorants, formaldehyde, aldol condensation.
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1 Fo A% p-mentane LA} go 7 FQ3F o
&S 3}m, p-menthane T2 3#3¥EQl carvone
FrEAEE AFAEeR 553 & 713lgk Car-
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menthane +%2] carvone FXA|EMY 3g3HA e
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5222 methyleyclohexanone2] TZ& A4
s, ketone12] a 47} 4F & G7] F9)
3ol 4] formaldehydeel] 2}#l hydroxymethylation®]
«dojr} hydroxymethylmonoterpenone©] o] x| =t
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o]l 5L EF EEF & A ek

Alkali Zvl3}ell 4] monoterpenone, cycloalkanone
%7 formaldehyde®] wWhg& ¥ A7 HIF
9\1‘;}.1,2)

Brieskorn £ thujane-3-one3} formaldehyde
& alkali &vl&}ol ¥HE-A1A regio-, stereospecificd}
7 thjane-34-enol& A& #¢] AekH © 2 4a-hydro-
xymethyl-thujane-3-oneo] 4A%-& Wi o} 22l
pinane-3-one, p-menthane-2-one, p-menthane-3-one
AME FdE Azt ek Hag wh U
AtZ ] ol £ monoterpenone-2- formaldehydes] ¢
3] regiospecificd}#] hydroxymethylationo] Uo\3-&
o 4 kY

B Ao 4 (+)-dihydrocarvone-g alkali &)
s}ell A formaldehyde®} ¥H-3-A]#, hydroxymethyla-
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tion®] regioselectivityel] ofs] maslgdm WL 1-
substituted p-menthane F=AM*": H5I F&
Zte 7o 2 48 A le, o]2i’} carvone FrEMNESS
TR 5 e Mg Axsigo

HEdE W Yy

Al2f— (+)-Dihydrocarvone(p-mentha-8-ene-2-
one)-2 Aldrich Chemical Companyl| 4} F3]3}aie
=, 37.5% formaldehyde solution Shinyo Pure
Chemicals Co.9] A]9}-& AH4-3}ic) LiAlHE Waco
Company A& AHg-stdi, 2 whell Al85 2% A
ke 2% dFAe Algslgd)

271-€3&4 . §4&5A 7= Bichi SMP-20
model S AHEEgom, 34L& BASA o)

GC : Hewlett packard 5890 A model& AH£-3}4)
o0}, columna 10 ft 10% OV 101 whp 100/120 stai-
nless columng AM-3}4] 3, detector+ FID, carrier
gast nitrogen, flow rate= 25 m//min, temp. prog-
ramming 100Co A 5C/mino 2 200C7HA] 4-&
3oy EAsie{r)

IR : IR-spectrum-2 KBr pellete 2 =F5#1}, nu-
jololl =<3 Alphacenteauri FT-IR spectrometer 2 7]
£ )

'H-NMR : TMS& FFE#Z Varian Model T-
69A spectrometer(60 MHz) 2 ZA &}t Lo
CDCls& AH8-8ksich

MS @ MS-5980 model-& AHg-3te] 3A3}bgirt.

Column chromatography : %313 &% silicagel 60
(230~400 mesh ASTM, Merck) & AH43}91, elu-
tion solvent2%& dichloromethane-S A}-4-3}oich

TCL : silicagel 60F-254(Merk company, 0.25 mm)
E AHe-std e, HsH8vle chioroform$ AHE-3HA
3L, 30% 34} vanillin £ 02 110T A L slg
o}

Dihydrocarvone— ( + )-Dihydrocarvone-2 monoc-
yclic monoterpene® & (+)-carvoned HEHog
#{13lo] 98 p-mentha-8-ene-2-one F+x9] 3%
o]t}h® Scheme 10 F 70€) chair form¢] diastereo-
mer, & (+)-dihydrocarvone®} (+ )-isodihydrocar-
vone® dreiding model2 £A13c}. o] F oA A=
C-19] methy! group®] JA|Fxol 2j3] 3}o]7} e}

=0 6 =0
3
N ~
7
1 ]
> L7 > [T
3 L IS 3 O

(+)-Dihydrocarvone (+)-Isodihydrocarvone

Scheme 1-—Dihydrocarvone
(+)-Dihydrocarvone 5 7§29} chiral center® 7t
+d], & A configuration& (1S, 4S)-p-mentha-8-
ene-2-one'’ " Wolr}. 3t t}E o)A Al (+)-isodih-
ydrocarvone®] Ztj configuration> (1R, 4S)-p-me-
ntha-8-ene-2-oneojt}!V o] 5 oJAAE= Al & o
Z+2] Zujslol| 4] 1,2-enolates A4 {4 A& epi-
merizatione] doivlc},

Dihydrocarvone 2} formaldehyde2| B+20i| 2] ¥t 18-
hydroxymethyl-p-menthan-8-ene-2-one2} 1a-hydrox-
ymethyl-p-menthan-8-ene-2-one2| £HI(T, TIEHA) —
10% KOH-MeOH 49§ 100 m/(44.0 mmol) & 7}3} 1,
0Cell A stirringdtH 4] 24]7F F-F 9h-&A1H ) £ 60
m/S 7hsl WS- SR F 60 mi9] etherZ 3W
Z2Z¥c). 2 washingdt ¥, ether®:g Ha}slo
F Na,SO, 2 A2A7) 2, etherE 743tslol 4] eva-
porationAlZe}. o] of K- ojle} B 1(32%) 3}
11(68%) 7} LeiAl=H], o1 7Z& silicagel column(SiO,
150g, CH,Cl,) o2 F-ej3}%ch

I

Yield : 27%

GC : Rel. RT=21.66

IR(nujol) : 3442(OH), 2926(CH),
1645(C=C) cm™.,

'H-NMR : 6=4.82(2H, s, H-9), 3.58(s, CH,OH).
245(m, CH,OH), 1.24(3H, s, Me-7).

Rf=] : 0.61

MS : 182(M*), 151, 136, 121, 81.

1700(C=0),

II
Yield : 59%

J. Pharm. Soc. Korea
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GC : Rel. RT=22.82

IR(nujol) : 3434(OH), 2925(CH), 1700(C=0),
1645(C=C) cm L.

'H-NMR : 8=4.70(2H, s, H-9), 3.75(s, CH,OH),
2.6(m, CH,OH), 121(3H, s, Me-7).

Rf=] : 055

MS : 182(M™), 167, 136, 121, 81.

1-Hydroxymethyl-p-mentha-8-ene-2-one2| #&l
(I, IVEMA) — AL 13} 115 27 0.5g% 20 m/ 2} ether
of] o], LiAlH, 0.5g(13.2 mmol) & 7}3 ¥, AH2
ol 4] 24A)17} Z<b stirringAlZith 10% H,S0,5 %
ubg zA A7 A 7}Ekar, ofo] 4 H, gasv) 448 8kA]
24 72 & 7M¥ch o] 7E NayCO2 F35H47)
%, ether 10 m/EZ A &3} &2 washing3}lz,
ether3 & ®ejsld 54 NaSO,2 Z=xA7 F
etherZ 7ts}tslell 4] evaporationA)Zch ‘doll+ F
M2l 01l n-hexanedl] 5 F, Aol 23] A

ABAAN 27 dae) P4EA s IVE Aglch

III

Yield : 63%

MP : 113~114C

GC . Rel. RT=24.48

IR(KBr) : 3320(0OH),
1422, 1040 cm .

'H-NMR : §=4.90(2H, s, H-9), 3.59(s, CH,OD),
1.09(3H, s, Me-10).

2929(CH), 1642(C=0C),

v

Yield : 71%

MP : 100~102T

GC : Rel. RT=24.86

IR(KBr) : 3277(0OH),
1443, 1034, 1012 cm ™",

IH-NMR : 6=4.91(2H, s, H-9), 3.63(s, CH,OD),
1.28(3H, s, Me-10).

2936(CH), 1645(C=0C),

1-Formyl-p-mentha-8-ene-2-one2| E4J(V, VI) -1
o} 1§ 77+ 0.5g4 & 10 m/¢} CHClooll 52 ¥, py-
ridinedichromate(PDC)™® 1.8g& 7}aha AF-2-of 4] 24
A17t stirringdl®] {ESAIZ )k 20 mie] & 78l
ether 10m/2 A &3} 2 washingdt ¥,
ether & #8)sted £ Na,SO2 AFEAZ oL,

Vol. 35, No. 4, 1991

ether® 7tsh3lell 4] evaporationA] A 4
oilkel 24 V, VIE ek

Az 24

\Y
TLC : Rf=0.77
GC : Rel. RT=638
IR(nujol) : 2938(CH), 2825, 2723(CHO),
(C=0), 1645(C=C), 1454, 1376, 1089 cm™%,
'H-NMR : 6=9.4(1H, s, CHO), 4.61(2H, s, H-9),
1.23(3H, s, Me-10).

1704

VI
TLC : Rf=0.75
GC : Rel. RT=69
IR(nujol) : 2942(CH), 2830, 2879(CHO), 1713
(C=0), 1645(C=C), 1449, 13276, 1060 cm ..
'H-NMR : 6=9.6(1H, s, CHO), 4.81(2H, s, H-9),
1.27(3H, s, Me-10).

1-Carboxy-p-mentha-8-ene-2-one2| £ (VII, VIII)
—I13} & zZt7} 0.5g4-& 40 mI 9] acetonedl] o],
0Coll M stirringsbd A Cr0s-H,S0; 4]2F(13.36g2)
CrOsol 115 mi9] H,S0,& 713l &2 #7}s A 50
m/EA o) 2mis g4 HA3 sleba, 308
7} ubgA)zic). B 50 miS 7hekan, 30 mi 9 ether®
A F%3c) Ether3& #s)4 Z3} Na,CO; &9
20m2 ¥ 23 o, £55 A4 18% HCS
7ta) Aoz ot o]7iE thA] ether® FEslw
5 Na,SO.2 2% o, etherE 3313t A] eva-
porationA|AA Z+zb -4 oilge] E4 VI, VIIE
dgic}. VIIg} VIS A-2olA #4143 decarboxyla-
tione] <o} (4 ) —dihydrocarvones} (+ )-isodih-
ydrocarvoneo] = <irh.

VII

TLC : Rf=0.31

3 VI E9Asleg £A] diazomethane o &
esterdt dlo] F-4 oilde] E3A VIl-methylester&
it

Yield : 57%

TLC : Rf=0.78

GC : Rel. RT=5.2

IR(nujol) : 2938(CH), 1708(C=0), 1450 , 1380

cm™L
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F3F

%

'H-NMR : 8=4.82(2H, s, H-9), 3.73(3H, s, OCH,),
1.32(3H, s, Me-10).

VI
TLC : Rf=0.32
4 VI EetAdsl2 g Z4] diazomethane 22
esterd} ste] F4 oilte] B4 VI-methylester®

et
Yield : 61%
TLC : Rf=0.76

GC : Rel. RT=59
IR(nujol) : 2946(CH), 1721(C=0), 1448, 12620
cm L

"H-NMR : §=4.92(2H, s, H-9), 3.83(3H, s, OCH,),
1.29(3H, s, Me-10).

1-Methyl-p-mentha-8-ene-2-one(IX)2] &} —[3}
18] £8E 2¢8 5ml2] ¥4 pyridinedl] So]x p-
toluenesulfonyl chloride 4 g& 7}3F &, 147} &)
refluxdbs 7}d g}, 18%-HCI 20 mi-& 7}3h3, 50 mi
ether2 23] &3} Ether®< 33 3} Na,CO,
$N° 2 washing® F, =4 MgSO,2 Azsta,
ZHetatell 4 ether® evaporationsle] Fe] oil e
et o] A& LIAIH,Z 34T obg, o] =284
2.2 oxidation” o] F9] oil(IX)E g]c}.

X

Yield : 34%

TLC : Rf=0.71

GC . Rel. RT=43

IR(nujol) : 2946(CH), 1710(C=0), 1448, 1262
cml

TH-NMR : §=4.92(2H, s, H-9), 1.32(3H, s, Me-11),
1.29(3H, s, Me-10).

dat g oy

Al —(+)-dihydrocarvone-2 (1S, 4S)-p-mentha-
8-ene-2-one® (1R, 4S)-p-mentha-8-ene-2-oned] &
&), ©)7& KOH <te] Zu)sle] MeOH &
Yol 4] formaldehydes} wHg-A171 A3t aldol conde-
nsationel} }&ll 1,2-enclate® A I3} 11e] &3
Z°] WA= Ack(Scheme 2). $7)2] diastereomers

CH.0H

20,
\\H\ ! x

o] [ 0

I
AN

Scheme 2.

columne® Fe3tr). o)F EAe FxE IH-
NMR, IR, MS 5o} uhge 2 =4 #qi3 AdAx}, [&
(1S, 4S)~1B-hydroxymethyl-p-mentha-8-ene-2-one°]
AL, 1= (1R, 45)-1a-hydroxymethyl-p-mentha-8-ene-
2-one¥l-& Udsith

I+ LiAIH 2 ztdste] miy Y4 A-(V)S
ek [Ie 'H-NMR, IR 505 EA3 A%} 1a-hyd-
roxymethyl-p-mentha-8-ene-2p 2] ¢t}

I3} 1I& Corey oxidation®®e|| w}al z+7} dichlo-
romethane %4 pyridinedichromate(PDC) 2 4}
A AA FAe) fAbe) Vo VIE fdqdm, g
Z 3} 1B-formyl-p-mentha-8-ene-2-one(V) ¥ 1la-for-
myl-p-mentha-8-ene-2-one(VI) 9J-& )},

I3} IIE Jones oxidation®}® ol e} =zZalo @
A8AIA A T oil 1B-carboxy-p-mentha-8-ene-
2-one(VID #  1a-hydroxymethyl-p-mentha-8-ene-2-
one(VIIDE g} oj5e Ry EAolor).
VI#F# VIIIL 25 Ao 243 decarboxylation
o] dojv} Fdg E£9EA (+)-dihydrocarvone s}
(+)-isodihydrocarvone 2.2 Xt} = VIIz} VIIIS)
decarboxylation& 5943 7+ A4 1,2-enolS
714 APPL & F Uk VI VIS diazome-
thane 2 2 methylationA|71'8 <}k methylester”}
dofzlch

I3} 119] hydroxymethyi group& tosylester3}3§t
LiAlH, A2]3ts methyl groupo g Y=k =
Alell C-29] ketonee] &Hgl=]o] secondary alchol&
Hed ollg AFAe 2 d3lsle] B4 IXE oy
t}. X+ 1-methyl-p-mentha-8-ene-2-one©] g},

J. Pharm. Soc. Korea
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NS

I; R1=CH,OH, R2=CHjs

Il s R1=CH; R2=CH;OH
V i R1=CHO, R2=CH;
VI ; R1=CH;, R2=CHO

VII ; R1=COOH, R2=CH;

VII ; R1=CH; R2=COOH
IX : R1=CH, R2=CH,

R1

/ R2
OH

IIT1 : R1=CH,OH, R2=CH;

IV ; R1=CH,;, R2=CH;0H

Scheme 3.

Monocyclic monoterpenone?! dihydrocarvone(p-
mentha-8-ene-2-one) % alkali Zvjdloll 4] hydroxy-
methylation® =}, methyl”17} &% C-19l regios-
pecfics} A hydroxymethyl groupe] 358 sl
o|#)&t regiospecificds hydroxymethylation< thu-
jone, carvomenthone % ™2 monoterpenone =
Ao e B v gloh! ¥

p-Mentha-8-ene-2-oneol| 41 2] regiospecific hydro-
xymethylation®] mechanism-2 ©}-g&3 7o) AlRH
t}. p-Mentha-8-ene-2-one-2 alkali £24<{| 4 methyl
717} A#" 14 &49) protone] @eldle] 41 <t
gt 1,2-enolate’} regiospecificdtA] Al 1
1 formaldehyde7} 1 #AjAbol 7} & 1,2-enolate] C-

1& 373} A&} Aql hydroxymethylationo] o]
e} o] ¥h-g-2 aldol condensationell &%=,
hydroxymethylation®] a-methylketonesl] 4] regios-
pecificd}#] & =& o]+ enol PAdol tidt hyper-
conjugation effect2} methyl>]¢] enol conformationel]
& 2 Aehol] 7]Q1zke}q B}V (Scheme 4). Mo-
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R Y

1

AN

1.2-enolate 2.3-enolate

Scheme 4—The 1,2-enolate and 2,3-enolate of p-men-
tha-8-ene-2-one.

nocyclic monoterpenone?] p-mentha-8-ene-2-one]
o7 Zojslo 4] A 7157 1,2-enolate % 2,3-eno-
vpelditt"®  o]E enolate conformation&
zte=t). 1,2-enolateol] A= me-
thyl7] 2} isopropenyl”|7} 3] #Al A 2.2 4]} equato-
rialidel] $1x)38ha, ®bHe] 23-enolatesl] A= LAFH
22 EAHI axialP o FolA o) ujepr b
gt 1,2-enolate’} B} ol MAIE T, formaldeh-
yder} 1¥ BtAE regiospecifics}A] A8tz 37 3}o]
gab 2702] diastereomer”} 3 A1E-& ot}

late &

twist boat form<

4 £

Alkali Zv}3}ol) 4] (4 )-dihydrocarvone(p-mentha-
8-ene-2-one)-% formaldehyde® hydroxymethyla-
tionA| 4] 1B-hydroxymethyl-p-mentha-8-ene-2-one
(D3 1la-hydroxymethyl-p-mentha-8-ene-2-one (1)
2 Atk o] w2 wWH methyl7|7F A3
C-19] protone] =elsle] regiospecificdl#] 1,2-eno-
late7} 4= 1, aldol condensationoll £} formal-
dehydes} ¥Fg-3led C-1el regiospecificdt hydroxy-
methylationo] oyt Zo 2 ALE I}

[z} T25-€] 24l =& A5 52 W e 2 1B-hy-
droxymethyl-p-mentha-8-ene-28-0l(III), 1a-hydrox-
ymethyl-p-mentha-8-ene-2B-0l(IV), 1B-formyl-p-me-
ntha-8-ene-2-one(V), la-formyl-p-mentha-8-ene-2-
one(VI), iB-carboxy-p-mentha-8-ene-2-one(VID), 1
13-mentha-
31 sld 2, Arctan-

a-carboxy-p-mentha-8-ene-2-one(VIID,
8-ene-2-one(IX) 59 =&
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3

7]

ofy
e

derd e £573bH MEe] A4 B4 X F 1%
II+ woody aromad}, V, VI, VII} VIII+ camphor 3,

Xt S5Y mint F& Fpache”
Al 2

199045 RS ESAT SFdTn) A
JHomg old ZAHE =guidh

o] =&

geg o

U rlo
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