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Yukagaku, V 16 p56--61,1967. ‘ TN
Studies on t:e dntarctic g%ale dils by ﬁés-ﬁlquid ﬁnromatovraphy

ﬁsing a Hydrogen Flame I%nization ﬁétector VII.

Identification of 4,8,12- trimethyltridecanoic Acid as a,donstituent of

Yoshihiko SAKO . t

- s

Research Laboratory, Miyoghi Oil & Fat Co., Ltd.. f
(66=1, 4=-chome, Horikiri'wKatsushika-ku, Tokyo) :

A minor component "C" (ECL value, 14.351) 2) ) in the multi-
branched-chain fatty acids, separated earlier from whale oil, was |
identified by gas-liquid chromatography as 4,8, 1l2-trimethyltri-
decagoic acid, which was synthesized for comparison from both far-
nesol and phytol and confirmed by'means of infréred absorption,
nuclear magnetic resonance, and mass spectrometry.

| The content of this acid in the fin whale blubber oil in-
vestligated was approximately 0.005% of the tdtal Weight of the acids.
The acid was also present as a constituent of the oils from
sperm whale blubber as well as blubiwhale bone and sel whale blub-
ber, as previously reportedB).

1. Introduction

Of three components in the multibranched-chain fatty acids,
separated earlierifrdm whale oils,.two had been previously identified
as 3,7,11,15~-tetramethylhexadecanoic acid (ECL value, 17.51) 2)) ana
2,6, lO,l4-tétramethylpentadecanoic acia) (ECL value, 16.21)2)). ‘
The structual examination on the third component "G"(ECL value, 14.351)2))]
will be reportéXd in the present paper. |

Pirst of all, methyl-3,7,ll-trimethyldecanocate and methyl-
4,8,12-trimethyldecanocate were synthesized from both farnesol and
phytol and wére confirmed by means of infrared absorption, nuclear

magnetic resonance and mass spectrometry. A comparison was made

between these synthesized substances and the component "C" by gas-
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liquid chromatogfaphy (GLC). As'a fesult, the presence of 4,8,12-
trimethyltridecanoic acid has been cofroborated as a constituent
of the oils from fin ﬁhale blubber as well as blue whale bone and
sel whale blubber and sperm whale blubber, |

2. Experimental and Results

The ©0il sample and the procedure used were similar to those
3)4)

reported previously. However, experimental conditions are shown

in figures to ensure clear picture.

2.1 'Synthesis of Methyl-3,7,x1-trimethyldecanoate
Methyl-3,7,ll-trimethyldeéanoate was synthesized through -

the pathway as described in Fig-l. cx . -
‘ CH, ~E=CH(CH, )~ =CH (CH,), ~ & = CH ~CH,0H
Farnesol (] )
i) Ac,0(NaAe)
lii) Purified by silicic acid

1

column chromatography

CH, ?H. CH,
, . CHy~C=CHCHyp), ~C=CHICH, ), ~ &= CH-CH,0 —COCH,
. Farnesyl acetate (1) '
l H, (Pt0,)
CH, CH, CH,

t !
CH, —-CH(CH, ), ~CH(CH, ), CH—CH, ~CH,0 -~ COCH,
Hexahydrofarnesy) acetate ()
H,0(KOH)
CH, CH, cH,
'CH, —CH(CH, ), ~CH(CH,), - CH ~CH, —CH,0H
Hexahydrofarnesol (V)
) 1 Cr0,~H,50,
CH, CH, CH,
CH,—CH(CH,), ‘éH (CH, ),\~CH—~CH, —~COOH
3:7,11-Trimethyldodecanoic acid (V)

, _ CH,N,
{ CH, cH, CH,
CH, - CH (CH, ), ~CH(CH, ), ~CH~CH, ~COOCH,

Methyi-3.7.11- trimethyldodecancate (V)

Fig.-1 Synthetic pathway of methyl-3, 7, 11~
: trimethyldodecanoate from farnesol.

2.1.1 Acetylation of Crude Farnesol and Purificatiol
of Acetate :

In order to remove impurities, acetylation of crude far-
nesol was first performed and then. fractionation through chromato-‘
graphy on the silicic acid colunmn,

Parnesol (Takasago Flavour’Industry Co.), 2.05 g, was treated
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with 20 ml glacial acetic acid iﬁ the’presence of 200 mg sodium
acetate for 2.5 hr'at 90°C. It yielded 2.33 g of acetylide which
was then developed on a column (inner diameter, 20 mm; length,90 mm)
pacged with iS.O g silicic acid with n-hexane to remove hydrocarbons
and céléured impurities. Thus, 1.61 g of colourless, purified far-
nesyl acetate was obtained. A sihgle spot was shown on its thin-
layer cnromatogram and no OH absorption was observed near 3,400 en™t
on its infrared absorption spectrum, while a strong one appeared in
the vicinity’of'l,230 cm™! which was caused by C-O-expansion-con-

traction-vibration.

2.1.2 Hydrogenation and GLC Analyéis of Farnesyl Acetate

Ih 26 ml of n-hexane was dissolved 1.00 g of purified far-
nesyl acetate which was then subjected po hyd?ogepation for 8 hours p9
‘at approx. 30°C with 200 mg of platimum black catalysf. After the
removal of the catalyst by paésing it ghrough a layer of silicic
acld,995 mg of colourless hydride was obtained. GLC analysis per-
formed under the conditions usually employed for methyl ester analy-
sis4) detected “hae mainncomponent that comprised 86 % besides two
'vminor components. |

2.1.3 Hexahydrofarnesol (III)

Two hours treatment of 905 mg of hydride described above
‘With 10 ml of 1lN-alcohalic potash atrzapproximately 60°C and ext-
raction of the reacted product with n-hexane produced 744 mg of
the extract.‘ An infrared absorption typical of the primary alcohol
was observed on 1ts infrared absorption spectrum. Furthermore, iso-
premnoid structure was recognized on the basis of the doublet near

1,380 em~1 and another absorption near 735 em™d 6). This alcohol



4
was subjected to purification using a column (inner diameter, 20mm;
1engt£, 50 mm) packed with 10.0 g of silicic zcid, as the result
of which 64 mg of colurless liquid was obtained from the elute on

'development with 50 ml n-hexane. The main constituent of tuis
purified alconol was found to be hydrocarbons through TLC. Since
practically no hydrocarbon was detected in the second n~hexane
eluted fraction (59 mg), further elution was performed with 50 ml
n-hexane containing 20% ether. The elute, 551 mg, was ihus col=-
lected whidh;showed a single spot on TLC analysis.

: " do / .
2.1.4 Methyl-3,7,ll-trimethyldecanocate
71

The above purified alcohol, 610 ng, was dissolved in 21 nl
acetone, to which 3.0 ml of chromic acid mixed solution4) was
slowly added while stirring with a.magnetic~stirer at approx. 30°C
and then was subjected to treatment for ohe hour. After letiing
stand overnight at room temperature, the reacted liquid was rIil-
tered. The filtrate was extracted wifh n-hexane on addition of
- salt water, and 611 mg of the colourless 0ily matter was collected.
-Aswshown in Pigure-2, the absorption of fatty acids were indicated
_oh the infrared absorption spectra. (Fig-2)

100
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All IR analyses were made on thin films of the sample
by using a model IR-S spectrophotometer (Japan Spec-
troscopic Co., Ltd.).
Fig.-2 Infrared absorption spectra of 3,7, 11-trimethyldodecanoic
acid and i!s methyl ester (dotted Jine).
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_ The results of GLC analysis of methyl ester converted from
the above acid with.diazomethéné showed 96% purity. Its {nfrared
absorption spectrum is shown in Fjgure-2, which indicated doublet
ébsorption caused by the 1sopropyl group near 1,380 cm-} 6gnd there
was another absorption of three methylne chalns-(CHp)z- . On the
basis of the above two absorptions, isoprenoid structure was 1lden-
tified.S) in addition, it was learned from the aobsarpliion near
1,010 cm™} that the first methyl branched-chain from the carbo-
methoxy group existed at the third gégbosition) carvon atom,7) In
order to confirm the ﬁumber of branches, neclear magnetlc resonance
absorption spectra was determined using Varian-A-6O NMR spectrometer

(Pig-3).

2
ppm (6 )

Varian A-60 high resolution NMR
spectrometer equipped with a Varian
NMR integrator.
: Solvent : CCl )
o Filter bandwidth : 1cps,
' R.F, Field : 0.4 mG
Sweep time : 500 sec
Sweep width : 500cps
Spectrum amp : 2.0X10
Fig.-3 Nuclear magnetic resonance
spectrum of methyl-3,7,11-
trimethyldodecanoate.

The signal at 3,60 ppm (J ) .was caused by the carbometho-

6) 8)

Xy group. Using Lits area strength as the standard (correépond-

ing to three protons), the signal of the methyl group a2t 0.85ppm( S )

6)

had the area strength of 12 protons, Therefore, it was learned
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that the number of methyl bfanqhes of this methyl ester was ;hree.

Also present near 1.2 ppm@d) was a signal equivalent to 15 protons plo
caused both by the methylene group and the methyne group. Anotuner
signal corresponding to two protons was found in the vicinity of

2.1 ppm((?)‘caused‘by the carbomethoxy group and the methylene group

at the gﬁ—position.é)a) Thus all the results of above analyses sup-
port the identification of the substance as methyl-3,7,ll-trimethyl-
decanoate.

2.2 Synthesis of Metnyl-4,3,12-trimethyltridecanoate

Synthesis of methy1-4,8,12-trimethyltridecanoati/was car-
/!
. ) (> 2
ried out by Arndt-Eistert method?) from 3,7,ll-trimeth};§ecanoic acid

which had been synthesized from farnesol, and also from phytol after °
converting it to phytone with potassium permagnate through Barbler-
Wieland reaction methodlo) and theough the synthetic pathways shown

in Fig-4. (Fig-4) . . CH,: CH, CH,

. 1 |
CH, ~CH{CH,),~CH (CH,), —~CH~CH, ~COOH
3.7.11-Trimethy idodecancic scid (V' }
(Cocl),
CH, cn, - CH,
i i [
CH,~CH(CH,),~CH(CH,),~CH - CH, - COC}
3 7.”'Trim¢ﬂ|vldodeclmyl chloride (V)
CH, CHJ CH,N,cy,
CH,=CH(CH,), ~CH(CH, ), CH—CH, -CO~CHN,
1-Diazoscethyi- 2.6. 10-trimethy lundecane (1)
. ‘CH.O‘H{AE.O)
(‘:H, (I:H, CH,
|
. CH,»-CH(CH,),—CH(CH,).--C”‘CH,—CQOCH
| . Methyl-4.8.12- trimethylteidecancate ([} ’
CH,N,
(.ZH, .CH, CH,
1 ]
CH,~CH(CH;),~CH(CH,), --CHCH, —CH,—COOH
4.8.12-Trimethyltridecanoic acid (9]
, Cr0,-H,S0, -
(,:H, <|:u, CH, CH,
{
CH,—~CH(CH,),~CH (CH,),—~CH ~CH,~CH, ~CH =(|: —CH,
2.8.10, 14-Tetrame thyl pentadec - 2-ene {(x)

~H,0(NaHSO0,)
CH, cn, | gposos

. " CH
. ] ] | ’
CH,—~CH (CH,), ~CH(CH, ),~ CH —CH, ~CH, —CH, —: -
2.6.10- 14 Tetramethy lpentadecan-3-of () | cHh ‘
biocumr i ner ¥ '
cH, CHy cH, CH,
CH,~CH(CH,),~CH(CH,),~CH(CH,),~C =0
Phytone (X01)
KMnO,
CH, cH, CH, CH,
CH, ~CH(CH,), ~CH(CH, ), ~CH(CH, ), ~C = CH—CH,0H
Phytal (X2V).

Fig.-4 Synthetic pathway of methy]-4, 8,
12-trimethyltridecanoate from both
3, 7, ll—trimethyldodemnoic. acid
and phytol,



2.2.1 3,7,ll-trimethyldodecanoyl chloride (VII)

3,7,1l=trimethyldedecanoic acitd (V), 81 mé , was poured
in 50 ml capacity pear shaped‘ flask. Added fo 1t was 0.5 al of
distilled oxalic chloride and,after attachment of calcium chloride
ﬁube, was left stand overnight at‘room temperature. The reacted
product‘was then Teated for 30 minutss at approx. 45°C uander re-
duced pressure with tap aspif;tor. After cooling in ice water
and on addition of 10 ml n-hexane, it was moved to separating fun-
nel filled with ice cubes. Light yellowish liquid, 34 mg, was
obtained after washing twice in ice water and drying over sodium
suifate (anhydride) and on removal of the solvent under reduced
préssqre. On 1its infrared spectrum, a~strong'absorption band of

v /was found/ N
c=o caused by I effect of chlorine,in the .region near 1,800cm™+

while pracfiﬁally no absorption band of untreated fatty acids was

detected.

2.2.2 1l-diazoacetyl-2,6,10-trimethylundecane (VIII)
12)

Approx. l5ml of the ether solutidn of diazomethane
prepared from approx. 0.5 g of niﬁroSomethyl ureat?) was dried
completély in draft over granular‘potassium hydroxide. Added
slawly‘dropwise to it was approx. 3 ﬁl of absolute ether soiu-
tion of 62 mg (VII) to adlow reaction at approx. 10°C. After’
letting the>reacted liquid stand overnight at room temperature
and on removal of the insolubles through a silicilc acid thin
layer and of ether, 50 mg‘of yYellowish oily matter was p}oduced.
_Infrared spectra indiéated'a sharp absorption band in the region
near 2,100 cm~1l cauged by the diazo groupl3) and another strong

absorption band of Vc:ol3) was observed in the vicinity of l,6300m-1
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.which had been .shifted downfield because of the resonance structure
' O(+) .

) =) —
R—C = cHAN=N

2.2.3 TFormation of Methyl-4,8,12-trimethyltridecanoate(IX)

' by Rearrangement of Dizzoketone (VIII)

Diazoketéne(VIII), 32 mg)was poured in 50 ml capacity pear
shaped flask and added to it waé 6 ml of absolute methanol and 30mg
silver oxide (reagent, special grade), which was fhen stirred by
a magnetic stirir for four hours a; approx. 65°C. After cobling
and removal of the insolubles and on addition.of salt water, n-
hexane extraction gave 25 mg of the extract, waich was then purrified
~through a silicic écid column, thus, 17 mg of colourless liquid was
obtaiﬁed.~ TLC analeis indicated a single spot az the regién usual-
" 1ly assigned to multibranched-chain saturated fatty acid methyl esters
Its infrared spectra also demonstrated absorption band typical of
multibranched-chain fatty acid methyl esters. From the doublet ab-
sorption near 1,000 cm'l(i,012 cm~} 988 em™ L 7)), it was learned
that methyl branched-chain existed at tae fourth carbon atom ( ¥

position) (fig-5). 10

bal
.

—Transmittance (%)

0
: 1800600400 TR0 Yo e S w700
. Wave number (cm™! )—mw—moo-
The analysis was made on thin films between rock-salt
disks by using a twin-beam spectro-photometer mode!
IR-S (Japan Spectroscopic Co., Ltd.).

Fig.-5 Infrared absorption spectrum of methyl-4, 8,
12-trimethyltridecanoate.
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Tﬁét'the main component made up 35% and fhat methyl-3,7,11-
trimethyldodecanoate was present to the extent of 8% was learned
from GLC analysis. As shown in Figure-6, nuclear magnetic reso-
nance absorption spectra were similar to those shown in Fig-3.
‘However, some differeing features of the nmr spectra from those
in Flgure-3 may be described as foliows: The signal of the methy-
lene group and the methyne group in the viecinity of 1.2 ppm(éﬁ was
equal to approx. 17 protons -with an increase of two protons. Another
vsignal of the methyl group near 0.85 ppm((S) was less complicated
.than that in Pig-3, whereas the signal (equivalent to 2 protons)
of the methylene group atgX position of the carbometaoXxy group was
somewhat more complex and showed a downfield shift of approx. O.1
“ppm(Q). Although the difference in the conditions under which
the méasurements were taken might be a factor for this, it may be
more appropriately attributéd to the difference in chemical shifts
since practically no shift was observed in the signal caused by the

carbomethoxy group. (Fig-6)

1
ppm (8 )

Solvent : CCl,, Filter bandwidth :
0.4 cps, R.F. Field: 0.35mG, Sweep
time : 500 sec, Sweep width: 500 cps,
* Spectrum amp : 4.0X 10.
Fig.-8 Nuclear magnetic resonance
spectrum of methyl-4, §,
12-trimethyltridecanoate.
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Furthermore, measurement of the mass spectra confirmed
that this main component was tne desired methyl-4,8,l2-trimethyl-
tridecanoate. In other wofds, as shown in Pigure-7, its molecular
formula 1s Cy7H3402 from the presence of its molecular ion at
m/e 270 and from that of methylester (M-31, m/e239). Its base
peak was at n/e 87 and from a considerably strong peak oresent
at m/e 115 the methyl branched-cnaiqﬁigarned to be at the fourth
( Z‘ position) carbon atom, which agreed with the results of the
“infrared absorption spectroscopy. In additionjsince relatively
strong peeks were detected at m/e 87, 115, 157, 185 and 227, re-
spectiVely,,if was learned to have isoprenoid structure, and,
moreover, the methyl branched-chains were found to exsit at 4,8,
and 12 carbon atoms, respectively. All these results of instru-
mental analyses agreed with those reported by Sen Gupta et al7)
Thus, 1t was corroborated that the synthesis of tne desired methyl-
4,8,12=-trimethyldecanoate can be achieved through the synthetic
. pathway as described in Figure-4. (Fig-7)

100-
AW

CH CH. CH,

T

— = Relative intensity (%)
3

'
1
i
i

2 : Lo 51’
1 ‘57 M Bas M-l +
191 ﬂ 9 M270
20 40 80 100 70 140 xéo 180 200 230 240 260 280 300

m/fe

Hitachi RMU-6 D Massspectrometer.

Max. mfe: 600, Vac.:2.0x10 "'mmHg, Chamber volt : 70V, Sample
pres.:5.5%x107'mm Hg, Total emission: 80 uA, E.M. sens.: 100,
Ion chamber temp:250°C, H.V. volt:1.2kV, Evap. temp.: 130°C.

Fig.-1 Mass spectrum of methyl-4, 8, 12-trimethyltridecanoate.
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2.2.4 Synthesis of 4,8,12-trimethyltridecanoic Acid

from Phytol

To. l.42\g of Phytol(XIV), (Tokyo Kasei K.X., Special Grade
Reagent), 300 ml of the safurated acatone ealutiaﬁ with petassium
bermagnate was added and then left stand for three days at room
;edperaturei The precipitate was separated by filtration and
706 mg of oily matter was obtained through n;hexane extraction
after addition of salt water to the filtrzte.. After purification
on the silicic column and through TLC analysis, a single spot with
gf 0.47 wasvdeﬁected. Its infrared spectra indicated a strong
absorption of- fe=o of keton in the vicinity of 1,720 cn=1 and GLC
analysis showed 99% purity.
| Grignared reaction of 464 mg of phytone using ether solu-
tion of methyl magnesium iodide prepared from the thin sheet of
" magnesium, 50 ng, an@-290 mg of methyl iodide gave 424 mg of the
product. .Tﬂe alcohol fraction was fractionated through TLC for
preparation and the infrared speetra determination indicated an
absorption typical of the tertiary alcohol near 1,150 cm™t. Added
to 64 mg ofbthis alcohol (XII) was 10 mg of sodium sulfate(anhydrous,
acidic) for dehydration by heating for five minutes at 200°C under
the reduced pressure of 65 mmHg. It was then subjected to puri-
fication on the column packed with 1.0 g of silicic acid, which
yielded 50 mg of the colourless product. ‘After confirming it as
unsaturated multibranched-chain hydrocarbons from the results of
TLC analyses and the infrared specira, and on treatment with the
mixed liquid of chromic acid 4) in & manner almost similar to that

previaously'stated,4) 42 mg of n-hexane extract was collected.
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It was furﬁher chromatogramed by TLC and the multibranched-chain
fatty acid fraction was obtained after tine infrared absorption
spectroscoéy, and following mefhyleéterification with diazomethane
and purification on the silicic acid column, 18 mg of colourless
‘methylestef was obtained. By means‘of infrared absorption spec-
trosdopy and GLC énalysis, identification of thne maln compouent
as methyl-4,8,l2-trimethyldecanoate was corroborated.

2.3 Identification of Component "C" of Multibrancned-Chain

Patty Acid

1

Comparison of the above mentioned synthesized standard
substances, i.e. methyl-=3,7,ll-trimethyldodecanocate and methyl-
4,8,12-trimethyltridecanoate with the component "c" as a multi-
branched=-chain trace consituent of waale o0il by GLC confirmed that
the retention time of methyl-4,8,lE-trime£h&idecénoate was in

~complete agreement with that of the component "¢ ¥ Pigure-8 shows

one example of this. (Fig-8)

! a

Shimadzu model GC-IC

gas chromatograph

e 2 Column:--+ 3mm i.d.

| X 185cm, 1095 PEGA

' on Diabase B, 80-100
mesh, 210°C.

Detector:«+- Shimadzu
bydrogen flame
ionization detector

b model FID-1B, H,:

25 ml/min, Air:0.8

1+ kg/cm®, Sens. : 10%,
i Range : 1.6V.
,7'; Carrier gas He :
¥ N cmecd = 1.4 kg/em®,
¢ 10 Chart speed:5 mm/min.

——Retention time (min)

Fig.-8 Gas-liquid chromatograms of the component
“C"” in the multibranched-chain fatty acid
methyl ester fraction from blue whale bone
oil, methyl-3, 7, 11-trimethyldodecanoate (1)
and methyl-4, 8, 12-trimethyltridecanoate (2).

pra
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These stahdafd substanpesiand the multibranched—qhain fatty
acid methyl ester fraction were then reduced to alcohol by lithium
aluminum hydfide in a similar manner to that previously reported?)
and then was éonverted to acetate through acetylation with glacial
acetic»acid.and It was then subjected to comparison by GLC under
the same analytic conditions as used.for analysis of the fatty acid
methyl ester; The retention time agreet in the case of acetate alsoj;
the component "c" was thus identified as 4,8,12-trimethyltridecanoic
acid. This gcid was also found present as a consituent of the oils
v’from»sperm whale as weil as sel whale and fin whale blubber besides

~blue whale bone o0il as reported earlier?)

3. Discussion

There have alregdy been several reports published on the
éynthesis ofrmethyl-4,8,12-trimethyltridece{nbate.'r Among them,
| Mayers et al'(l963)15) first oxidizedéﬁftocopherql in glacial acetic
acid with chromic acia and then through methylesg%ification obtained
the desired methyl-4,8,l2-trimethyltridecanocate(purity, 73.5%).
They also produced the ester with 84.5% purity from ozonising phytolv
and after oxidation of the resultant phytone with SOdhu*\-Q1Pobrowmhc
‘and on esterification, converting it to Cig acid through Barbier-
Wieland reaction( using phenylmagnesium bromide for Grignard reac-
tion, and A-toluenesulfonic acid for dehydration, and chromic acid
for oxidation in glacial acetic acid), and finally by methylesteri-
fication with methanol in the ﬁresence §f concentrated sulfu&ic acid.'
On the other hand, Sen Gupta et al (1966)7) synthesized the substance
through the pathway described below using farnesol as starting
material:s Parnesol _H2(Raney-Nickel)- 5 Hexahydrofarnesol_ﬂé&%‘
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'heXahydrofaﬁesyl 1odide KCN Hexanydrofarnesyl nitril NaOH
4,8,12~ -trimethyltridecanoic acid CHBOH/H methyl-
4,8,12-trimethyltridecanoate. The author attempted to synthesize

the substance usling farnesol and phytol as starting materials
through differént method -and pathway and ih the unit of mg. For
purification, either silicic acid chromatography or TLC was employed
| other than distillation. Since all the synthetic intermediates
- were oily matters, purity was determined through TLC or GLC analyses.
~Ana fhe structure of methyl-4,8,12-trimethyltridecanocate was con-
.firmed by meana of TLC analysis, infrared absorption, nuclear mag-
netic reéonance, and mass spectrometry.
. The author has previously reported on the existence of 4,
8 l?-trimethyltridecanoic acid in whale oil'at the convention of

)16) More

Japan Fyshery Sciences Society in April this year (1966
recently, Sen Gupta et al (1966)7) reported the presence of the
same substance in fish oil (species unknown) to the exteni of ap-
prax. 0.15%. The blubber oil of fin whale which was used as the
oll sample in the present experiments may exist to the extent of
approx. 0.005%. | |

To date, among the multibranched-chain fatty acids occur-
ring in natural fat and oil as the constituen:s, structures of three
substances, namely, 3,7,11,15-®ramethylhexadecanoic acid?)7)l7;%é)
2,6,10,14-tetramethylpentadecanoic acid?)7)23)24) and 4,3,l2-tri-
methyltride;anoic acid7) were confirmed. It is expected more and
more acids will be studied and confirmed. Ivé@on et'al’(l965)25)

reported the presence of anumerous multibranched-chaln fatty acids

(the number of branches, 3 =-5) with unknown structure in butterfat
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or lard. Xaufman et al (1966)26) alsé reported the presence of
019--028 fatty acids with 4 branches in butterfat and veal fat.
However,.pfactically no datum.to support the presence of these
subétances was indicated. |
‘ , /~chain/ (
Thus, it is likely that many a multibranche%«fatty acid is
' bresent, though in extremely small amount, in animal fat. Those
© - eXisting in relatively'larger amount in whal oil are the above-
mentioned three, however, as a result of continued close examina-
tions, some other components with multibranchedéchains may be
detected, and~the extent of their presence will be unlikely to
exceed the rgnge of 1 % of the£§€I§£§“351§§§§ii§2tty acid. It is
the wiéh of the author to compare and study quantitatively the
distribution of multibranched-chain fatty acids gccofding to species,
age and part of body of whales. Physl5logicéi significance and blo-
synthefic pathways of these multibranched-chaln fatty aclids are not
yet known.
| In closing,’the author wishes to extend h;s sincére’apprecia-
tion to Mr. T. Yamada of Tohoku'University for his assistande in
carrying out the determinations of nuclear magnetic resonance ab-
sorption'spectra'and mass spectra and to Mr. Y. Yamaguchi of Takasago
Flavour Co., for supplying farnesol. His deep gratitude also goes
to Dr. Y. Iéhikawa, director of the reserch 1aboratdry, Miyoshi
. 0il and Fat Co., for his permission to publish the research. |
(Received on Oct. i7,1966)
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