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MIANHINNMEADUTUBY octyl methoxycinnamate (OMC) Tavldf C-18 HPLC 1is¥h
oMC 1z mmosa llifluwdadasi Inidiegaurausa disdiu oMc WBlufiiiaf 4, 20, 32 uay
60°C 1ilunat 1 1@eu liwumsaaisives OMC mM3511 online HPLC-APCI-MS 483 OMC
oo e a g 4 @ a
HazHARANFNANADINAITAAWATR APCI mass spectra Tunilounu  1a¥nsien photo-
degradation product Taus semi-preparative HPLC wmshnen 18 ldasaeaeu NMR spectra
] d’r =t -l:i 2 5
HamInaaai¥imsilfoy configuration 310 octyl-p-methoxy-trans-cinnamate Jihilu
" o
octyl-p-methoxy-cis-cinnamate  NMR spectra 93 OMC Himinuaauazda lirmunsuon ey
] o oW o L | ! o J - = - ar
A cis-oMC Wiundasuaifivsduforndatin - msdemumsnldsuneuiinisdunin rans
Tl cis vo3 OMC Mignuasuaadau C-18 HPLC wuhaugamolduauiansgning vans naz
) v v oy a v e Ha o d
cis gRATUANAIANIGNIUYDY OMC tazsiiavosdmazawinlyd usnvniidasusilu
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Project Title Stability of octyl methoxycinnamate and identification of its photo-
degradation product.
Name of the Investigator Supason Wanichweacharungruang (Pattanaargson)

Year 2001

Abstract
A stability study of octyl methoxycinnamate (OMC) using C-18 HPLC indicated that OMC
degraded into a new product when exposed to sunlight. When kept in the dark at 4, 20, 32 and
60°C for one month, no degradation of OMC was detected. Online HPLC-APCI-MS revealed
similar APCI mass spectra for OMC and its degradation product.  Isolation of the photo-
degradation product was done using semi-preparative HPLC. NMR spectra of OMC and the
isolated photo-degradation product indicated the change from an octyl-p-methoxy-trans-
cinnamate into an octyl-p-methoxy-cis-cinnamate. NMR spectra of the unfractionated-light-
exposed-OMC confirmed that the cis-OMC was the only product generated. Upon exposure to
sunlight, frans to cis configurational change of OMC was monitored using C-18 HPLC. It was
found that the photostationary equilibrium between trans- and cis-OMC was affected not only by
the concentrations of OMC but also the types of solvent used. The rate of this configurational
change also depends on OMC concentrations and the types of solvent used. It was found that the

occurred cis-OMC posses reduced UV absorption capability.
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2.6 mymanzimnzandmiuienast ldnnmsanieda
483 OMC 880910 OMC A8A8AU semipreparative (C-18)

2.7 M31UA OMC BBANNHARNNNIINATAAIWAIVDI OMC f2g
semipreparative HPLC
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31 2 uaaeTann Tnunsuvesainnasgy oMc fAaanndudu 1000 ppm

314 3a usmensMnsaraesaves oMc ety 3 luanngi higauasd
gungii 4°C

714 3b uamansmmsamedaves omc ey T luanzi lignuash
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U 5 2 naAe 'H NMR ¥89 m3u1a3g1H OMC
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1% 0 Aaudiends mudnensuaa msfire uasuziiRaTBndas vennnil
Sedvaad1 hTemadufludinislumssusaddfifavuauns photochemical A1 surhlig
anudenvesTaauie WARRaTanay 91 n1sERvINLesdih msnseunzvesy
wane@dn (udu

vinau e luduasievesidginildanuidounaumsfunaaadlundadus
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M13AUIAA (sunscreen) NIBAITNTBITNAYT (UV-filter) v230RAAMITIVENTIAY)
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aenullismmiafdosas  Tasasnsesiedgitisssimihiigandunaaniomfinans

azfouvediasaen iy
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& ] o = & & o Af a =
weruaaifuadumimdn Idfhailania  sdunaefiannsanzgaaniuiiTansziida
' g 1 J 4 L L H o T 4
ANNIARUAIUE 290 nm Yu T Funiuflu $renfuvesiedyd (290 - 400 nm) FreaAuves

wasfinsuiiu (400 - 760 nm) azFIAAUYBIURIBUNUSA (R) (0.74 - 1000 L)
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Sagidluidntiduanedefimiviiqa  silavesdsdgiannsomiseanagan
] 3 ¥
afu 18 3 ¥aenau deiife - |
1. UVA mawenndu 8g1usis 320 - 400 nm aunsa nszduiifaade ladniem

a & Yy o gua oy & o oa : .
atiuvu 1 M mduvunud (immediate tanning)



2. UVB Aameaduaglugas 290-320 nm vhlvifiaonisuaaim naves UVB
) s A‘ ] o ] J’. ol \'J T -y
W RamTalifiduiiuedade (delayed tanning) Fefneiivilamiaunau uazneliia
w§efifanie1d
& v s ' X
3. UVC aweTandusg1ugas 200 - 290 om hivuuufiulan msizgnnses]ilae
2 2 z &
maTelauluyssomealusuaasiinaies (15 - 35 nu. sniuTan) vnAse UVC Hee

(30031 germicidal radiation Tz NuiNAsIUguINANeNtEshirad Ifae1a

& a s oa = e = jans o 4:
HBNAGIANNTENUUUA I il nTeasil
- MyazNoU (reflection) NAUFUTTOINAAYUUUAA stratum comeam, epidermis UALHYU
1 ¥ o
dermis Y99AM awaln@uda UVB 1edauszgnaziaundufidu stratum corneam LAz HY
¥ ¥ L
epidermis 62U UVA yRaAMULQNAzHouUnduUNYYU stratum comeam U epidermis 1azHU
dermis
¥ ¥ v
- MIYAYY (absorption) 347 TAUHU epidermis 11 HU dermis TABTIE UVC szgngadundu
. . &y L i . ) 2 .
epidermis INTUU @3U UVA Iag UVB 3£QNQAFLNINYU epidermis DE¥Y dermis
_ o 1 =1 3 . 7] ? 3 »
- MINTTNY (scattering) FINUNAIUNNLGNTANDITY epidermis 8199YNIZVIBFHU dermis
1dnsdu _
4 A @ a o o = a : = 4
meadunasgnaadulasiiviiwds ezlinsnldounlasdify (tanning) Wty 3
o ar Jdl
TLA1 AR1IAD
e = | d. e .n; = J L | [ lﬂ‘]. ar a
- Immediate Tanning : umsilfeudfnifeduiuinendinini Idsuiaaing 1-3 $a 19
o ~ ot T 4 ‘1'“. A
Thewfanuuaaaalusiennuenedy 300 mmudz 660 nm uaziikaFaNiqade
A71181IAAY 340-360 nm
Y = Ao A a J = o o =t - -
- Delayed Tanning :_iumsnlfoudfififatusinmseendiaduveuiiadiuariiu fising
19 = v & . = & da @ P a &
og luAIMIiad U basal cell nazvhIvimsindouteluffvuuen Feoruiatumelu 1-10
1T ndennddudanaaina nasnniivzaes qmelunielu 100200 ¥2 T narsuaad
AaIFuTiAG 1AAA11UYIIA1INE1IAAY 295 nm 1A% 320 nm
. a & [ - w w ar J
- True Tanning : NevundsInAsAuAauaaaiiuna 2 3u nazezfunaduluda 2-
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1) flesfuTasnisaziiou (protection by reflection) Iasmisldmsfuuaaiiiudazfiou
w a Yo A A 0 = = o L :i B L1 A: L) - . . .
warefloeiu'lildsedgd dumndedamils msfuuaaTivhm Ml 19U zinc oxide, titanium
dioxide, magnesium carbonate 10% magnesium oxide Hudu
2) fleariuTaun13gady (protection by absorption) TayTuianam1sNToIsed wwganduNay
@ i A:f = = . =
Al wasnuiigngardh Tl liin¥sianaseuluTumnavesmsnseumuianis
& o 1 . A J L] .
infioud1ed Mg (lectronic shifty tmzansnssauaoziu legluaniiznszdu (exited
P ¢ s A 1 o = - P o
state) 15 luannszduil o' hilmdosuazorassmondsnuiiganiussnuuiendy
.éd. r [ - s 4 o ¥ a
duasitiszdundsauind (ground state) wasNuNMooenINg1Y Tneglugtlueands
A H r ) é ar L] L] ar d"' o
mdiianuenaiuemniuay - saineglusnid@nveaiudea  (VR) wniedd
a 2 o 1 m w9 1o [ ] -
sursuse (R) Bududuasedenamiiadeeniind  Uv mamendanulugeded
o ¥ [
sursusa (R) wiemufufidanufouiuiniunalnvesasnsesiedyinamash

Henldlududigl Tnanie g

MINIF eI UUEUAA (Sunscreen Agent) luinTasdhens
o P A = 4 = "
asflesiunaanaamiuiidsnlFlunsesdeazitumsfiganiunaslugredii

¥ =

Tifams lufunadefamis ﬁuﬁaﬁm«:ﬂwaﬂﬂau?{mﬁ 280 - 315 nm AABYINVES UVB
thues fefumsitauiainanniiagaiondt UV fiter st lsfannide hivmaniisy
fimsasenindeduns sy UVA lfim’fmm:ﬁﬁmﬂ*ﬁmsﬁ@ﬂnﬁmm’lmhe 320-400 nm
(UVA filter) st MENntY
aganaunaeif i uimty fe quinine sulfate, esculin (10 tannic acid Tagly
shnmsmifiawsoadaldnnsrsuna Tuilegtiumstiosfunasunafidonldfudums
FUATILH WIN aromatic compound 1&1A
1. nRUeYNUTYe p-aminobenzoates ﬁ"mthamﬂuﬂﬁ:ui{‘lé’ufi
- PABA (p-aminobenzoic acid)
- Escalol 106 (glyé?yl-mono-p-aminobcnzoatc)
- Padimate-A (pentyl-p-dimethyl aminobenzoate)
- Padimate-O (2-ethylhexyl-p-dimethylaminobenzoate)
2. ngUEYWUFV8 anthranilates (O-aminobenzoates) ﬁ'mfinmﬂumjuﬁ’ 18un

- methyl anthranilate



3. AQUBYWUTYBY salicylates #etrmslunguil 1dud
- benzyl salicylate
- homosalate (homomethyl salicylate)

4, nRuOYWUTYEY benzophenones ﬁ'mrhqms‘]unq'uu‘r 18R oxybenzone (2-

hydroxy-4-methoxybenzophenone)

5. nqueyNufuey  cinnamates ﬁ"m'nms‘lunfjuff‘lﬁllfi 2-ethyl  hexyl-p-

methoxycinnamate (Paesol MCX)

UVB filter danilefiionlsfunnlunguninfusiguadauyann (personal care) Tu
Uszime'ne g1 uazenZn1ffe octyl methoxycinnamate Fafi Tseardradaglit 1- sii
Foi30n'18A199 0191 2-ethylhexyl-4-methoxycinnamate ¥3® Parsol MCX 38 Eusolex 2292
Folufitlez1$4ote31 oMC meanamy sl EU) nsmuguanududulumsly omc
Tuinsosdrenliegd 10%
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2.1 inSesile uazqunsal
- 1503 HPLC Failsznaudisdiuea 4 fie
- Waters TM 600s Controller (Waters Corp., Milford, USA)
- Waters TM 626 Pump (Waters Corp., Milford, USA)
- Waters 486 MS Tunable Absorbance Detector (Waters Corp., Milford, USA)
- Column reverse phase
- Dimension : 125X4.0 mm
Pack materrial : Nucleosil 100C-18 5 [Lm (VDS optilap, Berlin, Germany)
- Column semipreparative
- Dimension : 125X8.0 mm
Pack materrial : Lichrosorb RP18 5 lm (VDS optilap, Berlin, Germany)
- pH Meter iu 744 Y93 Metrohm Ion analysis, Metrohm Ltd. CH-1901 Switzerland
-Microsyringe
- ¥ANTBI Knotes Ultra-ware 1A% ATZATHATOY Millipore FH 0.5 Llm Lia% 0.45 Llm
(Millipore corporation, Bedford, USA)
- Rotory Evaporator

4 P
- IATBIUNINT 9

2.2 M51Al
- MITUINTT
- Octyl methoxycinnamate (Ethyl hexyl-p-methoxycinnamate, Parsol MC X)‘lﬁ FUAU
Lgﬂiﬁﬂmﬂ 1FHN Merck Co. (Bangkok, Thailand)
- A7vaznu (Solvent)
- Methanol HPLC grade (Lab-scan Analysis Sciences, Bangkok, Thailand)
- Sodium hydroxide AR grade (J.T. Baker Inc., Phillipsberge, NJ, USA)



- Disodium phosphate 1181¥ Citric acid AR grade (Fluka Chemic AG, Bucsh,
Switzerland)

- Helium gas : High purity (Thai Industrial Gas Public Co., Ltd.)

23 Man3gumsavas
MTIATENTITALAILUIATEIU octyl methoxycinnamate (OMC) 1000 ppm 11 methanol

F9A ATV octyl methoxycinnamate $114U 0.1 A3 Aza181Y methanol nA21l5y
Wsuns1diflu 100 mL Tuvaaiaysinasdae methanol 92 1{msazmennas g octyl

methoxycinnamate 1,000 ppm

2.4 finvnsaaiesive Az LNINI§IH OMC f;qmngﬁmmmmzamﬁuﬂnﬁiwf‘fu
Yesazaeasge OMC imanidudy 1000 ppm U51185 0.1 mL asluvaaysuias

10 mL $142u 3 29 US1/Sinasauasudie methanol vedaovesd 501 q vaams
wlifuiguuiiuandieiy el

- wafi 1 Hedarleed v luifufigungigitu 4°c

- vaad 2 Medaovoed th lifuiteumgieslfueima 20-25°C

- w20 3 edaereed W lufufigungives 32°C
tmndadiados HPLC v 9 Fulusgae s Suusn wisnntuiauduTuouasy 1 ideu
anmzmadinne feil

-911Av83 Column : Nucleosil 100¢-18 5 Hm 125X4.0 mm

-Mobile phase : methanol

-Detection : 325 nm

-Temperature : 2ODC

9951015 1910 0.5 mL / min

- et
ASnmaia 25 pL

o i as (B8 ] [} e o T
hmyazaeuIasg U OMC (e hirumsitens) unlaluvaaglunivinnve
o o
arenenn

A =]
- MWaawseun 60 ¢ Taul¥ oil bath



- ihinfadunies HPLC N ulugas 5 Juusn inzudenmiuiuduiy

suasu 1 iweu Tasldannzirufoadudreuny

2.5 fAinnmsa@iedavesmsaza18INT§ 1M OMC f';fmnzgﬂumﬁ'u"laigmm
- Indamsazmsnasgiu oMC Farmududu 1000 ppm 131145 0.1 mL asluviaiadsunas
¥ii 10 mL $117U 2 ¥29 V5151195828 methanol

waadl 1 innvedaeleediiy 3 udida

waad 2 i1 ldanuae

vmndadunies HPLC N q Wlug s Jusn HoznFannuiudususuasy 1

-1
iU

2.6 ﬂ'l‘i‘ﬂ'lﬁﬂl?WAI‘HN'IZﬂﬂﬁ]ﬂgﬁliﬂﬂm3ﬂﬁﬁ]ﬂﬂ]§ﬁﬂ19ﬁ?ﬂ!ﬂq OMC a9na1n OMC G‘{'Jﬂ
nodNY semipreparative (C-18)
anni1$iinsed il
- 9%1iA¥83 Column : Lichrosorb RP 18 5 Llm 125%8.0 mm
- Detection : 325 nm
- Temperature : ZOOC
- Flow rate 0.5 mL / min
Tastilsa1ve mobile phase 1ﬂuﬁ'~!'§ fe
mobile phase fu  methanol : H,0 100:0 (v/v)
mobile phase iy methanol : H,O 90: 10 (v/v)
mobile phase ﬁlu methanol : H,O 80 : 20 (v/v)
Tﬂﬂuﬁ'nzﬂ%"‘qﬁ;ﬂ%uwﬁmm mobile phase I equilibrate column funa 1 ‘;f"’lTiJﬁ Aoy
MsAATIEH
Samsnasgu oMC andudy 1,000 ppm Arumsanian Wpses HPLC Ui

-

. w * . = A
50 L nf5ouifieunnnisnaneuien1sns ey mobile phase Nz oy

2.7 M3UBN OMC PENNKAANUTNDINMIANILAIUBI OMC 6178 semipreparative HPLC
fFams oMc anududy 1,000 ppm Arumsmnuaauu 15 4 Wuaies HPLC Tanld

a 1 ¥ . ' . =
anmzildnnmimanest gy undazdiunsnavasanaasdnimaas fraction 714 11



o = = a1 - -
semuielinuadaviazawlavld rotary evaporator fgaimgil 40°C thauuenfifiumsnda

et lihvhasTinneimiassaframanil iazasavaeunrannsalunisganfunday?

2.8 mamnssahamaniiveswdndunoinmsamadaves OMC
2.8.1 mstuiunalasld HPLC-APCI-MS
anmzitlFlunsdinses sl
HPLC

- ¥11AVD4 Column : Lichrosorb RP 18 5 m 125X8.0 mm
- Detection : 325 nm
- Temperature : 200()
- Flow rate 0.5 mL / min

- mobile phase : methanol :H,0 90:10 (v/v)

- ionization mode : APCI

- cone voltage : 30 V

- source temp. : 120°C

- corona discharge pin voltage : 3.5 kV
- counter electrode : 0.2 kV
-len2:229V

-len3:9V

MININARBALAITAZAIE OMC RFIUAITAINIAANR?

2.8.2 mstutiuwalasl¥ 'H NMR, “C NMR liaz HMQC NMR
smsnanesfumsianue 4 naeade il
Hﬁﬂﬂ‘ﬁ 1 : standard OMC
Wa0AT 2 : standard OMC fumsanLAAIR?
waeAh 3 : OMC fluen'ldv1nnedu semipreparative
wavah 4 : MsHARTNAIRINAINNTAATEF VBT OMC Tion 1dnnnedisl

semipreparative
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2.9 finENanTENUNNTHave I Rz MY NNTTIVe A Iz Az 1N 1N
ypsevhaza

= 4 3 7 - ' S
MmswSoumsaza 10°, 10° naz 10° ppm OMC Tudviazaiude Iliife
mineral oil, hexane, silicone oil, ethyl acetate, ethanol, methanol, propylene glycol l1a 80%
aqueous ethanol
hmsazmsudazanududuveaidazaaiazawliasaeudasisrlunsamesilagis

Reanuniaten 2.5

2.10 finnanlifnsganduuagivesmsndn farfifianmsaaedivesas OMC

< a W = o - P ' =
thansuaadusinuen 18 luade 2.7 viessudlumsazmenanududuaegimingau (nue
fennududuiiiion lTamnsganduuaadisglusidiniesnsieia’ld) thasazarwi1d

Tishmsasisianmisganfunasdoinies UV-visible Spectrometer
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a d
3 HANIINAADILUALIVTITY

M5InTIEY OMC tnzwansaminnnsaaiedives OMC &2 HPLC
asans193n OMC #au HPLC Taeldannazdedl fie

-Column : Nucleosil 100c-18 5 [Am 125X4.0 mm

-mobile phase : methanol 100 %

-flow rate : 0.5 ml/ min

-detection ; 325 nm

~temperature ; ZODC

S udida 2s pL

sellifsaldannedinanlunsiinne oMc &1o HPLC namsTinsizd OMC
1,000 ppm (aza18 14 methanol) tarasluga 2

nnTasnTnunsulugyl 2 exifudnd ¢= 3.9 fufinves oMc enawinlilidin
msvadeaiulihinisnaneslniwuduiufinues oMc # ¢ dumisdn udvziufindn
g et # £ =3.6 Famainieuilurfasusinnnsaaiedives oMC niemsiy
lﬁauﬁmﬁ'nmsmmgm omc isiflernard iy Idihmsna@ninmanes
Tmignafuaznuiiiingn 4 7 ¢ = 3.6 Tunalngiudeduiivgdifingn 4 1 = 3.6
suilufinfifannmsamefivesmsiasgiu oMc rnndrfszdumsudion Suftu
mmeldhnisdnude liiannretilsi oMc famsaaeda Tassintsmanesdi
QUUNIAT 9 MIgauaInIe liganas nazludihazmesieg

-

WBOINNISANYINITAALA 2UBIMN T3NANTEIH OMC Nigaungiluesansazaiusia q i

-

diefiuas oMc Wigamgll 4 25 32 uaz 60°C hmminisasindinsizidag

~
3 s

HPLC tazmfiuii1&finves oMc @ t = 3.9) uazmsHARAMN (1 1=3.6) NUAT OMC 1l
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a 4 = £ A Y o ar ar
msaaednioounn snduil gungll 60°C Fusuamedthudnesndsnianyll 25 u
(Aeg 3)

HENIANYIMITAIERIVBITITAZM BN IH OMC Hanazgauaaaz Tugaues
-t : 1 II’I' a -y
Tdiinsnansady omc Mlundlauaziedny nuaa) niuinndinsizy
nWIsuneuiu wamsnaasaaa13lusild 4. sinnsiues omc luiiiassnud omc i
- o o o b - - M g s w e da @ =
imsaaedualaznu vt 1 @ou uailiorh ldmnueaiss I u@enimsaaivduasil
~ =] A A L] o 3 3 ) o 1 e
OMC manisnsufes 8o lsnmuudinezmnuaauiuiuraisiy snsiduvestsum

3 o ow - 1 a
OMC ApndnsiusinInMIaadIndnsegiidufolszanm 1:1

13 1
dai s

MSTRN TN IHANAUNNDAIAM TN IVBI OMC IHlognuasuan
MIuENAIsHARS IR IS N TINaNI NMR spectrum YD 3esHARAual
TumssmmwizmIassadnvosmandadusiinannmsanisdives OMC iiegn
’ =i a ) =1 Q‘ 1 1 4
uerauaaiu Suiludeslimsuonansdanarteonn1iuigninen sz liamnsafiogm
! o o - oo 1 .
amazimld ome wilsanmmwilundadaatld 100% (hiteezmnuaauudesls Usuim
d ar 1} é A - c'; =x 3 ey,
oMC fzfanuniesglszinanimilsvealfinasudy) Tuawidelifaldit semi-
A s ] ; a -
Preparative HPLC @aluduusnitumsmanneimmnzauiie1¥finves oOMC wazmsnan
I o o i o 1 [ c:d 4
Ausiusnasnnindustisdany mgraidesiinisdivlanszuaumsueniifienisy
3 o’: [ o [ J 4 o ]
Aleuvosmsnianslusgniemsifuduien Yonvniiien HPLC-APCI-MS 9214 hi
= (::d 1 1 &~ = Yy Tet &
a3 1ngmInifissndn “cross over effect” nNaAD MsnAfinusney I8 hiflmdeandielu
s 4 4 A -] as dl
wodless lumFudoasinnasaud 11 e lPuuamlnasunazein
- A o o \ |
Tasluntiviinsnaasaunandounmuizay Taoulsdns1a15217912 methanol
[} 4 (=1 ¥
Lag H,0 A 100:0, 90:10 tiaz 80:20 HaN1sNAaoanUI1leld methanol 100% ithuamniion
! = Q ] o L] ﬂ, =3 1 A H
i finvesmsnaadual taz oMc llusnanduedie@uuiaiiold methanol 1oy H,0 7
,, i 4 a A B TR A 4
90:10 Tao1Sues Wummadoun sxinmsuenndanu uazdiominlSuanhlumlmndoun
{ & ed i 5
111 methanol : H,0 11 80:20 (v / v) n15uunezBedin uamsnaassldnanuuiniudie an
namInaaesdanantudenldivimaneufiiiu methanol : H,0 1 90:10 (v /v)
WoldanzNimunz eyl semipreparative HPLC 1NBLEN®1S OMC UAZHITHAR
¥
AUNDINAITAAIWRIUDY OMC LAV IIIMTUINTITNIABINNTITAZAIY OMC W1ty 1,000

ppm ArumIainuan 2 dlan hudazdufiuenld lilazawwlu ¢pcl, wazvt 'H NMR
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WerslumsdinsziSoufensa18inim 'H, °C 1oy HMQC NMR v84eiunsgu
OMC 112z UBa813s OMC AIHIUMIMANAA (g BiHUMIHENIMs OMC fundndwmaiain
msaesaeenvIndu) #u JUT 5 uams 'H, C 1az HMQC NMR spectra Y83031105§ 11
OMC M5 e NMR spectra Tugilt 5 musataldedndanuhasinig oMc i
fio octyl-p-methoxy-trans-cinnamate mi'l\‘l‘ﬁ 1 uﬁmm‘ssxu‘[ﬂmauﬁ‘lﬁf{‘l chemical shifts
19 9 1AZMII9T 2 HARINITHINLLAA chemical shifts ¥oamTuouTuTnssadrs oMc i
6 uaAe 'H 1Az "C NMR 489 OMC fiuon'l91n semipreparative column vz 1491 "H NMR
493 OMC Tuonl3TmiTous 'H NMR ¥9381519A 531 OMC (317 5) SahiSetuinigh
oMC ﬁuuﬂ"lﬁ’ﬁyﬁTﬂﬁmﬁ"mﬁmﬁ’umimmgm OMC #fiD octyl-p-methoxy-trans-
cinnamate

mInaafusTiLoneenIINYIRmI B OMC frhumsminuan 18 'H uaz “c
NMR #1317 7 102031971 3 #1 chemical shifts 7 1d1iantreFamuansdananiilnseaths
iy octyl-p-methoxy-cis-cinnamate

({ioR13%1 'H NMR spectra ¥0amsuansfaain 1dnnmsaaiedaves oMc Ui 7)
wsnu Snsilfeuudasvesm chemical shifts fin191n Tsnoufidunils unsaturated fie
fuasuudy (O uay E) ethadamuuaziinsuum chemical shifts Aigumiia ¢ Tura
HUAW Lf]ﬂ?;ﬂswzﬁi’fayaﬁwmﬂzwuiﬂmaa%waamﬁmsﬂzﬁ]u octyl-p-methoxy-cis-
cinnamate

FafinanB3theduhldimsthasazats oMc fdunisminuaauas 1ildruns
oI HanAmaioonin oMc Tin1 'H "C ung HMQC NMR spectra 31t 8 uans 'H
"C 11ag HMQC NMR spectra YD4a15A4NA17 N15HNLIAT chemical shifts Y83 'H "C NMR
spectra ana I3lua1snafi 4 uas 5

1IN¥DYavUBY NMR spectra 403013 OMC firkumisanuan ienfSvuifeudu NMR
spectra YBITITUINTIIN OMC LA VBIHANSUFINMTTa1eR 198 OMC 3EWU A3
OMC fisumsmnuanfiosflsznoufisssosesdlsznouminiuio octyl-p-methoxy-trans-
cinnamate (trans-OMC) 1182 octyl-p-methoxy-cis-cinnamate (cis-OMC)

dwmdudoyams IR (U 12) ¥04 rrans-OMC ua cis-OMC thifinunduadefu

& d (] a’z’ =1 = . . a 1 z
wn daf lihulanloms s athuiios configurational isomer AHWINTHU
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71311 HPLC-APCI-MS ¥04813582818 OMC N 1UMsnnLan
A 4 -
NAMINAaUTaIMIMIAAzIMIzanluMIeNas OMC 8OANNAITHAR
ar ) H - . " o ¥
fiwal nuhannsimunzanlunsuonals fe methanol:H,0 90:10 33 ldthan1zhlatin
o = a o oW g
W1 HPLC-APCI-MS §1/%1 9 uatas APCI-naannasuues OMC  msHanAmuinInmMsaaw
ar 4 c:: o ar i a [ 5 ] n‘: =
#1 nazaadeufind sy definsannauuamlaaiudiedusznudt s OMC uazwda
faanmsaaes lfiuamlnaiuadivadaiu uazliinuoe Protonated Molecule i m/z
4 a1 Pt o« o 1 { 1
291 Fuunstuduhesvsaeuiiulolamediu dwfinf vz 179 maduilues [H,co-
+ & = o o ar
(C;H,)CH=CHCOOHIH  &ufavnmiunnsenyeuiusziemmeinuludiodless lumdu
| & =
FIUNNDYU q W aaaaun
= = L) 1 ﬂ& o v o
M3 Anransznuanyiavesi harmeluudvesninaivve s mataza N 1Y
Yo iazas
a1 lugUN 10 HeraINITAARIYON trans-OMC KiIDINENTAZNY trans-OMC Tmnuaa 910
i ‘} o "
asmlannsnaylldhmsanasues rans-OMC Fainanedamsiaou configuration Tl cis
e’: g I oas 3 Y = W o P a9 ° )
wuluegiuanudidutazyiavesdiiazae Tasnanudududinezisuine rans-
1 @ o { et u’; o ] = ]
oMc Tuaugariesniianududugen nazludihazaiwiivadin iy hexane Avziing
] ] ¥
waeuvea trans-oMc Tl cis-oMc WWiuazdfeoniludiharaeiiidunnani ninms
@ oar =] ar 4 =1 o o ar
woriagasusalumsaaiedives OMC enaasnailuaumsuandas 1§ 0IMIaa1on7

[ ¥
Usingheunsatuduldnljasendeatiy negative order Aotlioanuiduduvesmsdsdu -

o d!‘ o o Y 1 o 5} A g a 1
OMC) IWUAUU BATINMTTAUAINAUTIAL ?)EJNulﬁﬂG?'lil VMNUDUANHUNINUAY vl.i]fﬁi]'l'iﬂﬂ1ﬁ1]

oy

= o o3 @ w = o c‘!v Y
ﬂ"l'iTl'lQﬂﬂlﬂﬂ']ﬁﬁ?ll']!ﬂ”ﬁ']l!“uﬂiﬂaﬂﬂﬁ']ﬁ'giuﬂ’ﬁﬁfﬂﬂﬁnu‘lﬂ

=2 L - = oo s’:i ) s
AnmauifnisgandunagIvesmsudasamnnaainmsaaisiuesns OMC

4 o S 1 w o 4 1 >~
diethans cis-OMC fiun1dvn HPLC aodui! vuessmiluamsazaenanudududieai

° A v o a =) a & -
IHUIETU Uazumg ﬁzﬂw'ﬂ‘l‘ﬁlqﬂﬂ'Iﬂ'l‘a'(ﬂ??]ﬂ’]ﬂﬂﬁﬁ]ﬂﬂau!lﬁﬂﬂ?ﬂiﬂ‘iﬂd UV-visible

oo

Spectrometer (U7 12) wuhnarududumiiiy cis-oMc fianuamusnlunsganiusd

:l.a'; ' [} ol q’z? 3 s % J U ~ voA
gInanNN trans-OMC BUNYALIIU HONTITNATDIHIITDANABIND ay‘amemu‘nwmuua

o

s o= é = L ) a;l
hmsnseedadyd oMC (@hfe rans-oMC) Tmnuaa msganiiufedyiezannafosn

¥
o ar

" i b 4 2
suiiteiueldinlsingmsaiidaiuiudisanain rans-oMc ilaoulifhy cis-omc

é =1 el l:;
aafianuansaluminsesiadyinanas
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4 a3iwansnanes

aw J A o z
TuanAtetiwuiufioasnsesdedy octyl methoxycinnamate 138 OMC QNUAIAR

4 % o ;
seiimsifasuinlas Tassadedsaunisdieaetl

trans

mrseme Inssadriinfon o rans S cis i Tar1#35me NMR ‘n ¢
HMQC) Iiay HPLC-APCI-MS Fuuniaus nﬁﬁms%’mmzﬁ?uwﬁ'ﬂgmmiwi'mimﬁqms
WasuiaeTassadredand e oMc gaues

mInanesdnamsilasy configuration Aand1 wuIPAT IS AT ANgATENIN
trans 1 cis Sl smuaamidutuves oMC nazyilavesirhazawiild Tavfinamidy
Funes oMC &1 esiffinnves cis-omc Tummamnnitinaduduge uazludah
a:awﬁﬂ%w‘im %1 hexane Avzdimsn/asuves rans-oMc iy cis-omc 8Fuaz oy
ahludhazaeiiitannnds

nInAnsIrsIviannuamsalunsnseedidgives rans- 1AL cis-OMC WU

cis-OMC fimrwamnso lunisganfiu s @yInd1na1 srans-OMC 28 19FA1Y
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S(ppm)

Tseou

0.86-0.93 (m)
1.30-1.46 (m)
1.63 (s)
3.81(s)

4.10 (d, J=6 Hz)
6.29(d,J=16 Hz)
6.87 (d, ] =7 Hz)
7.40 (d, 1 =7 Hz)
7.61 (d,J=16 Hz)

U O m m Mmoo @
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' 4
M13197 2 UAAY resonance Y81 "C NMR ¥BITN3N 191514 OMC (g3 5b)

S(ppm) s
38.9 v
55.3 M
66.8 U
114.3 0
115.8 S
1272 Q
129.7 P
144.1 R
161.3 N
167.5 T
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4 i - oA n; -, s={
19197 3 UTA4 resonance Y83 H NMR Y24aHaafNninaa1n OMC (ﬂjﬂ'ﬂ 7)

S(ppm)

Tusaou

0.82-0.89 (m)
1.24-1.35 (m)
1.58 (s)

3.81 (s)
4.05(d,J=6 Hz)
5.82(d,J=12Hz)
6.80 (d,]=7Hz)
6.82(d,J=12Hz)

7.66 (d,] =7 Hz)

i

0O v w oo o oQ
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- 1 & v v
$11919% 4 A4 resonance Y83 H NMR 983813 OMC ﬂN’NﬂTﬁﬂTﬂHﬂﬂllﬁﬂﬂﬂﬂllﬂﬂ

@il 8)

I

CH CH COCHLHCHCH;CHyCH;

CH,CHs,
CHzO
S(ppm) Tilspon
0.82-0.94 (m) H
1.24-1.47 (m) I
1.58-1.62 (s) G
3.81 (s) A
4.05(d,J =6 Hz) F(cis)
4.10(d, J=6 Hz) F(trans)
582(d,J=12Hz) E(cis)
6.29 (d, J =16 Hz) E(trans)
6.80 (d, J =7 Hz) B(cis)
6.82(d,J =12 Hz) D(cis)
6.87 (d, ] =7 Hz) B(trans)
7.40 (d, J=7 Hz) C(trans)
7.61(d,J =16 Hz) D(trans)
7.66 (d,J=7Hz) C(cis)




-

M15191 5 UAA resonance Y84 “C NMR 494915 OMC #i

CH CH COCH2CHCH2CH2CH2CH3

L

MIHMIATNLIAALL

CH2CH3
CH30
S(ppm) miveu
38.7 AY
553 M(cis)
66.7 Ucis)
1134 O(cis)
114.3 O(trans)
115.8 S(trans)
117.4 S(cis)
127.2 Q
129.7 P(trans)
132.0 P(cis)
143.0 R(cis)
144.1 R(trans)
161.3 N
168.0 T
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317 2 namalnsanlnun s3vee s1N5§ 14 OMC MR 1000 ppm
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120
110
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40
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20
10

311 3c samenimsamedives oMc el luansibignuasfigungd 32°C
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110 -
558 _j = | # product

an - ILE OMC,

70

= 80 < B

40 -
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20 4

120
110 -
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90 -
80
70
'?g 60 | @ product
OF L B B OMC.
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30
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10
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T
L

0.0 9.0 8.0

31N 5 2 uaes 'H NMR 983 M53103§1H OMC

PPH
7

T v T v T é T T T T T
[ 260 180 160 140 120 PPH‘IW‘ BO 1] 40 20 0

514 5 b U@ C NMR 483 M1331915§1% OMC
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317 6 2 vams "H NMR 483 OMC NHgne9n3101n semipreparative column

S P

| SELI LT S, N S TR O T DR N 500 R S0 R Sur P o Sl W S (o T B |
7. 7.8 7,7 7.6 7,5 7.4 7.3 7.2 7.1 7.0 6.9 6.8 5,7 6.6 6.5 6.4 6.3 6.2 6,1

11 5 ¢ uEr@a HMQC NMR 483 153101514 OMC
FROOUCT OMC<1>
it B A ol ’ ¥
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e K] - : -Ir 11 j
I 1
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13C gmet

FPH

1

317 6 b uam3 C NMR 483 OMC filgneensn9In semipreparative column

T IKTECRAL

e T

10.0 a0

7Uh 7 wees 'H NMR wesanswdadamiianainmsaaisdaves OMC fiugneaninain
semipreparative column
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317 8 2 tams 'H NMR we3 OMC fehunismnuaauazialaiuon
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Synopsis

A stability study of octyl methoxycinnamate (OMC)
using C-18 HPLC indicated that OMC degraded into
a new product when exposed to sunlight. When kept
in the dark at 4, 20, 32 and 60 °C for orie month, no
degradation of OMC was detected. Online HPLC-
APCI-MS revealed similar APCI mass spectra for
OMC and its degradation product. Isolation of the
photo-degradation product was done using semi-
preparative HPLC. NMR spectra of OMC and the
isolated photo-degradation product indicated the
change from an E-octyl-p-methoxycinnamate into a
Z-octyl-p-methoxycinnamate. NMR spectra of the
unfractionated-light-exposed-OMC showed that the
Z-OMC was the only product generated.

Résumé

Une étude de stabilité de loctyl-méthoxycinnamate
(OMC) utilisant 'HPLC en C-18 indigue que I'OMC se
dégrade en un nouveau produit lorsqu'il est exposé a
la lumiére du soleil. Lorsqu'il est maintenu dans le
noir a 4, 20, 32 et 60°C durant un mois, aucune
dégradation de I'OMC nlest observée. La technique
HPLC-APCI-MS enchainée révele des spectres de
masse en APCI similaires pour I'OMG- et son
produit de dégradation. Lisolement du produit de
photodégradation est effectué en utilisant 'HPLC
semi-préparative. Les spectres RMN de 'OMC et du

Correspondence: Dr S, Pattanaargson. Tel.: +662 2184986;
fax: +662 6121989; e-mail: psupason(@netserv.chula.ac.th

© 2001 Blackwell Science Ltd

produit de photodégradation isolé indique la trans-
formation du E-octyl-p-méthoxycinnamate en Z-
octyl-p-méthoxycinnamate. Les spectres de RMN de
I'OMC non fractionné exposé a la lumiére montrent
que le Z-OMC est le seul produit généré.

Introduction

Octyl methoxycinnamate (OMC, Fig. 1) is a widely
used sunscreen in various cosmetic formulations
because of its large extinction coefficient in various
solvents in the UV-B region. Only few photosensitiza-
tion and/or photoallergic reactions induced by
this compound have been reported [1, 2]. Qualita-
tive and quantitative analyses of OMC can be done
using reverse phase high performance liquid chro-
matography (HPLC) [3-5]. This UV filter has been
shown to be light sensitive with a decrease in
UV absorption efficiency upon light exposure [6].
Analysis of this compound alter light exposure by
reverse phase HPLC revealed a new peak and there-
fore indicated an accumulation of a new product [4].
It has been speculated that a E to Z configuration
change occurs upon light exposure [4, 6]. This specu-
lation was probably based on the report of a E to Z
photo-isomerization of cinnamic acids and cinnamic
acid esters [7, 8]. A study of photo-isomerization of
OMC has been done using steady state and laser flash
photolysis [9]. This paper presents the HPLC-isolation
of the OMC's photo-degradation product generated
by exposing the OMC to the sunlight. Identification
of the structure of this photo-degradation product
was done by NMR and HPLC-APCI-MS.
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Figure 1 Structure of E-octyl-p-methoxycinnamate (origi-
nal OMC) (a) and Z-octyl-p-methoxycinnamate (photo-
degradation product of OMC) (b).

Materials and methods

Materials

Standard OMC was obtained from Merck Co. Ltd
(Bangkok, Thailand), and was kept in a lightprool
containerat 0 °C.

OMC degradation study

Stock OMC solution of 1000 p.p.m. was prepared in
methanol and this solution was kept away from light
at 4 °C.The stock solution was divided into two parts;
one kept in a closed glass container under sunlight
at a temperature of around 32 °C, the other was kept

— 3'9

J\

a

—=3.9

o
«@
-

b

in a lightproof container at 32 °C. Each solution
was withdrawn for HPLC analysis at the appropriate
time,

High performance liquid chromatography

The HPLC system consisted of a Model 662 pump
(Waters Corp., Milford, USA), a manual injector
(Rheodyne, Cotatica, USA), a Model 486MS variable-
wavelength UV detector (Waters Corp) and a Model
600 S controller (Waters Corp.). Chromatograms and
peak area were processed using PC 800, Version 2.0
software.

Following the degradation of OMC by HPLC. Analysis
during the OMC degradation study was done using a
Nucleosil 100C analytical column (particle size
Spum, 125 x40mm LD; VDS optilap, Berlin,
Germany) at 25 °C. The mobile phase used was pure
methanol at a flowrate of 0.5 mL min~% The UV
detector was set at 325 nm. The withdrawn sample
was diluted 100 times with methanol before injec-
tion. Twenty-five pL of the diluted sample was
injected for each analysis. All experiments were done
induplicate.

Isolation of photo-degradation product using semi-
preparative HPLC. Collection of OMC and its degrada-
tion product was done at 25 °C using a Lichrosorb
RP 18 column (particle size 5 pm, 125 x 80 mm 1.D.;
VDS optilap, Berlin, Germany). The mobile phase

o
o

3.6

Cc

Figure 2 Chromatograms of standard OMC before (a) and after (b) and (c) light exposure. The HPLC was done using a Nucleosil
100C analytical column at 25 °C. The mobile phase used was pure methanol at the flowrate of 0.5 mL min ™. The UV detector
was set at 325 nm. The 1000 p.p.m. OMC stock solution was diluted 100 times with methanol before injection. Twenty-five pL

of the diluted sample was injected for each analysis.
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used was methanol:water (90 : 10 v/v) at a flowrate of
0.5 ml/min. The UV detector was set at 325 nm. The
sample injection volume was 50 pl. Care was taken
to prevent the collected fractions from being exposed
tolight.

Nuclear magnetic resonance (NMR)
spectroscopy of the OMC and the
photo-degradation product

'H NMR was done on Cryomagnet NMR Spectro-
scopy BZH 200/52 (Spectrospin, Oxford Instruments;
Bruker, Germany).

HMQC NMR was done on FI-NMR, JNM-A500
(JEOL, Japan).

The isolated OMC and the isolated photo-degra-
dation product obtained from semi-preparative HPLC
were dried under vacuum without exposure to light.
The two dried fractions were dissolved in CDCl; and
subjected to NMR spectroscopy.

The unfractionated 1000 p.p.m. OMC stock solu-
tion that had been exposed to sunlight for 15 days
was also dried and dissolved in CDCl; before sub-
jected to NMR spectroscopy.

Standard OMC (kept in the dark at 4 °C) was dis-
solved in CDCl; and subjected to NMR spectroscopy.

peak area

@ product

B OMC.

s
®

11a

04 @ =2 8 &8 @ a L] [ ] "
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Figure 3 Degradation of OMC with (a) and without (b) light exposure. The accumulation of the degradation product and the
decrease of the original OMC was represented by the changes in peak area of the peaks at retention times 3.9 and 3.6 min in

the chromatograms (Fig. 2), respectively.
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HPLC-atmospheric pressure chemical ionization
mass spectrometry

The HPLC-APCI-MS instrument consisted of Model
662 pump (Waters Corp), a manual injector with a
25-puL sample loop (Rheodyne, Cotatica, USA). a
Model 486MS variable-wavelength UV detector
(Waters Corp), a Model 600 S controller (Waters
Corp.). Lichrosorb RP 18 column (particle size 5 pm,
125 x 80 mm L.D.; VDS optilap) and aVG TRIO 2000
(Fisons Instruments, Altrincham, UK) quadruple
mass spectrometer equipped with APCI ionization
source. The mobile phase was methanol: water
(90 :10 v/v) at a flowrate of 0.5 mL min~", Positive-
ion mass spectra were recorded at 3.5 kV corona
discharge pin voltage (cone voltage at 30 V, counter
electrode voltage at 0.2 kV, and source temperature
at120 °C).

Results and discussion

Study of OMC degradation

Figure 2 shows chromatograms of standard OMC
before and after light exposure. Accumulation of the
degradation product can be seen by the increase in
size of the new peak at retention time of around
3.6 min. To follow the degradation of the light-
exposed-OMC, the standard OMC solution was put
under the sunlight and withdrawn for HPLC analysis
at appropriate times. Figure 3 shows the accumula-
tion of the degradation product and the decrease of
the original OMC as represented by the changes in
peak area of the peaks at retention times 3.9 and
3.6 min, respectively. It is obvious that OMC is not
stable under light exposure; after only one day under
sunlight at room temperature about half of the com-
pound changed into a new product. Without sun-
light, no degradation of OMC was detected at room
temperature (Fig. 3b). No degradation of OMC was
found when the compound was kept away from light
at4, 25,32 and 60 °C for one month.

Isolation and identification of the
photo-degradation product

-
From the result above, it is obvious that exposing

OMC to the sunlight induces the formation of the
photo-degradation product. However, as can be seen
in Fig. 3(a), under the conditions used, not all OMC
could be changed into the degradation product.
Therefore, to separate the two compounds, the
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light-exposed OMC solution that contained both the
original OMC and the degradation product was sub-
jected to semi-preparative HPLC using the conditions
stated in the experimental section. The result is
shown in Fig. 4. It should be mentioned here that the
change of mobile phase from pure methanol to
methanol : water at 90 : 10 (V/V) was done in order
to increase the resolution between the two peaks.
This was to make sure that during the fraction collec-
tion of the two peaks there would be no contamina-
tion between the two compounds. Moreover, this
good separation of the two peaks would prevent the
cross-over effect when performing the online HPLC-
APCI-MS, therefore yielding clean APCI-mass spec-
tra of the two compounds. Collection of OMC (peak
at retention time 30.9 min in Fig. 4) and the degrada-
tion product (peak at retention time 233 min in
Fig. 4) was done and NMR spectra for each fraction
were obtained. Figures 5(a—d) show 'H NMR of stan-
dard OMC, light-exposed-OMC, isolated photo-degra-
dation product {(peak at retention time 25.3 min of
the chromatogram in Fig. 4) and isolated OMC (peak
at retention time 30.9 min of the chromatogram in
Fig. 4). The similarity between the '"H NMR of the iso-
lated OMC (d) and that of standard OMC (a) confirmed
that the peak at retention time of 30.9 min repre-
sented OMC of the original structure. Analysis of
'H NMR and HMQC NMR (not shown) data, revealed
a E-configuration for the standard OMC (Fig. 1a) and
a Z-configuration at the same position for the isolated
photo-degradation product (Fig. 1b). 'H NMR of the
light-exposed-OMC indicated the presence of only

3253

309

_J

Figure 4 Chromatogram ol the light-exposed-OMC solu-
tion that contained both the original OMC and the degrada-
tion product. The separation was done at 25 °C using a
Lichrosorb RP 18 column. The mobile phase used was
methanol ; water (90:10 v/v) at the flowrate of
0.5 mL min~". The UV detector was setat 325 nm. The sam-
ple injection volume was 50 pL.

- © 2001 International Journal of Cosmetic Science, 23, 153—160
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a

dJa L

19.0 9.0 3.9 7-¢ 5.0 5.0 1.0 3.0 2.0 o

Figure 5 (a)—(d) show 'H NMR of () standard OMC, (b) light exposed OMC, (c) isolated photo-degradation product (peak at
retention time 49 min in Fig. 4) and (d) isolated OMC (peak at retention time 57 min in Fig. 5). All these 'H NMR spectra were
obtained [rom Cryomagnet NMR Spectroscopy BZH 200/52 (Spectrospin, Oxford Instruments: Bruker. Germany).
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Figure 6(a, b) APCI mass spectra of the peaks from chromatogram in Fig. 4 at retention times of 30.9 and 25.3 min, respec-
tively. (¢) APCI mass spectrum of the mobile phase. The online HPLC-APCI-MS was done using Lichrosorb RP 18 column con-
nected to the quadruple mass spectrometer equipped with APCI ionization source. Injection volume was 25 uL. The mobile
phase was methanol:water (90 : 10 v/v) at a flowrate of 0.5 mL min %, Positive-ion mass spectra were recorded at 3.5 kV corona
discharge pin voltage (cone voltage at 30 V, counter electrode voltage at 0.2 kV, and source temperature at 120 °C).
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Table 1'H- and "*C-NMR Spectral Data (from HMQC-NMR) of standard OMC (E-octyl-p-methoxycinnamate) and the isolated

photo-degradation product (Z-octyl-p-methoxycinnamate)

E-octyl-p-methoxycinnamate

Z-octyl-p-methoxycinnamate

Position 5H &C &H 8C
1 3.81 (3H, s) 55.3 3.81 (3H, ) 55.3
2 ~ 162.1 - 161.0
3 6.87 (2H, d, J =7 Hz) 114.3 6.80 (2H, d, J =7 Hz) 113.3
4 7.40 (2H, d, J =7 Hz) 129.7 7.66 (2H, d, J =7 Hz) 132.0
5 ~ 127.2 - 127.2
6 7.61 (1H, d, J = 16 Hz) 143.1 6.80 (1H, d, J =12 Hz) 144.2
7 6.28 (1H, d, J=16Hz) 115.8 5.82 (1H, d, J=12Hz) 117.5
8 - 167.5 - 167.5
9 409 (2H, d, J = 6 Hz) 66.8 4,09 (2H, d, J =6 Hz) 66.7
10 1.63 (1H, br m) 389 1.63 (1H, br m) asa
11 1.34 (2H, br m) 28.9 1.34 (2H, br m) 28.9
12 0.91 (3H,br t) 14.1 0.91 (3H,br 1) 14.1
13 1.36 (2H, m) 305 1.36 (2H, m) 30.5
14 1.41 (2H, m) 23.8 1.41 (2H, m) 23.7
16 1.34 (2H, br m) 23.0 1.34 (2H, br m) 23.0
16 0.94 (3H, 1) 11.0 0.94 (3H, t) 11.0
the E-octyl-p-methoxycinnamate and the Z-octyl- References

p-methoxycinnamate; no other photo-degradation
product was detected during the light exposure of
the OMC. Although it has been known that Z-
cinnamates can dimerize to truxillic acid derivatives
[10, 11], no other peak than those belong to E- and Z-
cinnamates were seen in both 'H-NMR and HMQC
NMR of the unfractionated-light-exposed-OMC. More-
over, the chromatogram of the light-exposed-OMC
also showed only one new peak (Z-OMC). Table I
shows the interpreted NMR spectral data of E-octyl-
p-methoxycinnamate and Z-octyl-p-methoxycinna-
mate. To confirm that the two compounds were
isomers, an HPLC-APCI-MS experiment of the light-
exposed-OMC was done. Figure 6(a,b) shows the
APCI mass spectra of peaks at retention time of 30.9
and 253 min (see chromatogram in Fig. 4), respec-
tively. Both spectra gave a protonated molecular peak
[CH;0 C4Hy CH = CH C (0) CgHyslH™ at m/z of 291.
Fragmentation at the ester bond in the ionization
source gave the peakat m/zof179, which corresponds
to the protonated methoxy cinnamic acid [CH30
CxHs CH = CH C (0)OH]H™. The similarity between
the two APCI-spectra confirmed that both com-
pounds were configurational isomer. Tt should be
mentioned here that all other peaks in the spectra
correspond to the cluster ions of the mobile phase
(see spectrum of the mobile phase in Fig. 6¢).
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