Supporting Information

for

Solvent-free synthesis of novel para-menthane-3,8-diol ester

derivatives from citronellal using a polymer-supported

scandium triflate catalyst

Lubabalo Mafu, Ben Zeelie and Paul Watts”

Address: Nelson Mandela Metropolitan University, University Way, Port Elizabeth, 6031, South

Africa

Email: Paul Watts - Paul. Watts@nmmu.ac.za

*Corresponding author

1. STARTING MATERIAL AND OIL COMPONENTS ......coiiiiiiiiiieeeee e

0 T O 1 210 N = I I PSSP TPPTR
FTIR= SPECIIUM ...t e e nnes
GCMS SPECIIUIM ...ttt bbb e
TH NIMR SPECIIUM .ottt en s enenees
B30 NIMIR SPECIIUM ...t ee e ee et e e eeen s e

1.2, ISOPULEGOL ..utiiiitietee ettt etttk et b ettt e bt e s st ek e e et e b e e e e be e e nreennne e

e I ] 1Tt £ 0 ST TRPPRPPIN
GC—IMS SPECIIUIM L.ttt st e et e e st e e snbe e e snb e e e snbe e e nnbeeennreeans
TH NIMIR SPECITUM ...ttt et e et en s
B3 NIMIR SPECIIUM ...ttt ee s ee e en e

1.3, PARA-MENTHANE=3,8-DIOL ....uttiitiiiiieiiiieiee sttt ettt et et sie et e e e b e snneesbeeanneennee s
L I ] 0ot £ U o PRSPPI
(T O | I o 1= ox £ (1] ST RTRPRRTRN
TH NIMIR SPECITUM ...ttt e et en e
B3 NIMIR SPECIIUM ...ttt e e n e ee et en e

2. PARA-MENTHANE-3,8-DIESTER DERIVATIVES ..ot

2.1, IVIONO-ACETATE .eutteutiiureiteeteaieeste et st e sbe et a e e ke e bt e s bt e bt se b e e bt e e e be e bt e et be e b e nnenneens
FTIR SPECIIUM ...ttt nse e e e nnes
GCMS SPECLIUIM ...ttt b e bt ettt nb e ns
TH NIMR SPECIIUM ..ottt enenens
B3C NIMR SPECITUM ...ttt

2.2, DI-ACETATE ottt ettt b etk b e h e h bRt E bbb h ettt
FTIR SPECIIUM ...ttt nse e e e nnes
GCMS SPECLIUIM ...ttt b bbbt e bt e e e
TH NIMR SPECIIUM ..ottt



B3C NIMR SPECIIUM ...ttt S17

2.3, MIONO-PROPIONATE ....ciiutiateeatttateeaiteateeaseeaseaasseaseeaseeasbeessseasseeaseeasbeesaseanbeeabeeanseennneenns S18
FTIR SPECIIUM ...ttt e s b e e s b e e e snb e e e anneean S18
GC—IMIS SPECIIUM ...ttt ettt bt e et e e b e e e mb e e e bt e et e e b e e e nneenen e S18
TH NIMR SPECIIUM oottt enenees S19
B3C NIMR SPECITUM ...t ensnees S20

2.4, DI-PROPIONATE ... tttitte sttt iteeette et et e be e sttt e bt e sae e et e e s be e esbe e sas e e abeeebe e e bt e saeeanbeesbeeenbeenaneenes S21
FTIR SPECIIUM ...t nnes S21
GCMS SPECIIUIM ... e bt nn e S21
TH NIMR SPECIIUM .ottt ensnees S22
B3C NIMR SPECITUM ...t ensnees S23

2.5, IMONO-PENTANOATE ....utiitientiairesteeteaseesteesesssesbeeseaseesbeeseaseeabeebesssesbeenbeesnesbeenbeannesneeneis S24
I ] 0T Tot £ (U o PP UPRUPRTRRN S24
GC—IMS SPECIIUIM L.ttt ettt ettt e et e e sab e e snb e e e nabe e e nnbeeenneeean S24
TH NIVIR SPECEIUM ..o e e s eee s ee e ee e s eseenes S25
B30 NIMIR SPECITUM ...ttt e s ee et eee e ese e S26

2.6, DI-PENTANOATE ...tttttittesttete ettt ste e bt ase e bt e bt e e e sbe et e e seesb e e bt ese e b e e bt e sbesbe e beean e s beebeenbesneenes S27
I ] 0T ot £ U o SO PRUPRRRN S27
(1O | I o 1= ox £ (1] OSSP RUTROPRRRN S27
TH NIMIR SPECITUM ...ttt s e et en e S28
B30 NIMIR SPECIIUM ...t ee e ee et e e eeen s e S29

2.7, IMIONO-HEXANOATE .. ccuttittenteateesteesteaseesteestesseesbeebesseesbeebeaseesbeebeasbesbeenbeeseesbeenbeaneesneenrs S30
FTIR SPECIIUM ...t nnes S30
GCMS SPECIIUIM ...ttt b et n e S30
TH NIMR SPECIIUM oottt enenees S31
B3C NIMR SPECITUM ...ttt en st enenees S32

DIrHEXANOATE ...ttt ettt ettt ettt ekt e ek bt e ek et e e ket e et e e e e nbe e e e mb et e smbe e e snbe e e enbeeennbeeenneean S33
FTIR SPECIIUM ...t nnes S33
GCMS SPECIIUIM ...ttt bbb e S33
TH NIMR SPECIIUM oottt enenees S34
B3C NIMR SPECITUM ...t enenees S35

S2



1. Starting material and oil components
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1.2. Isopulegol
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1.3. para-menthane-3,8-diol
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Appendix B:

2.

2.1. Mono-acetate

para-Menthane-3,8-diester derivatives
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2.2. Di-acetate
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2.3. Mono-propionate
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2.4. Di-propionate

90% | ’ﬁ
80% | .) ! \
70% \ |

60%
50%

40%

Transmittance (%o)

30%
20%
10%

0%
3990 3490 2990 2490 1990 1490 990 490

Wawelength (cm?)
= PMD-3,8-di-propionate PMD

FTIR spectrum

PMD di-propanoate #744 RT: 15.93 AV: 1 NL: 3.07E7
T: {0,0} + ¢ El det=200.00 Full ms [ 50.00-650.00]

100+ 57.1
90
80
704
60
50
40
136.3
1373
2114
1393 1523
| 1), 1634 189.3 2104|2134 2223 2474 2693 2812
|'||||||||'|||||'||||||||||||||
60 80 100 120 140 160 180 200 220 240 260 280

m/z

GC-MS spectrum

S21



)

Iwa} nmrsu 59

nic\Lunge

in3 O\data\Orga

\BrukenTapSpi

13{C

C

~PROTON CD

9880°E —._
£890°C ——
SZrL' e

oLaL'z HM

LELL'E —
S861°Z —
68022 —
58222 —|

evtrz z —
£09Z°'Z —
16L2°C

SegL'Ss —

(%]

| |~

(%]

[
@
1o

I~

-IT[JEL J

0
(=]
-

J

o
o
o

g

I~
@
L]

J

I~
w
o
l T

A gu

L

|

-
(v

[ppm]

[=]
-

.LI I'J

c

ar

b
T
2

Di=4]

'H NMR spectrum

S22



hi=4]

[+F

oL

SZTBO'6
ilsie

8989°Le
9Li6’Le %
BBEO'ZZ

Z80L'69 —

LPLIGEL —
Z2LL9L
LEBPE LL

9.Z0°'r8
LSl b8 —

8goLeL
ZEBBEL

P

[ppm]

50

100

150

13C NMR spectrum

S23



2.5. Mono-pentanoate
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2.6. Di-pentanoate
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2.7. Mono-hexanoate
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