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A minor component 11 0 11 (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, 12-trimethyltri-

decanoic acid, which was synthesized for comparison from both far

nesol and phytol and confirmed by' means of infrared absorption, 
. 

nuclear magnetic resonance, and mass spectrometry. 

The content of this acid in the fin whale blubber oil in

vestigated was approximately 0.005% of the total weigh:t of the acids. 

~he acid was also present as a constituent of the oils from 

sperm whale blubber as· well as blub'i.)wb:ale bone and sei whale blub

ber, as previously reported3). 

1. Introduction 

Of three components in the multibranched-chain fatty acids, 

separated earlier from "''lhale oils, two had been previously identified 

as 3,7,11,15-tetramethylhexadecanoic acid (ECL value, 17.51 ) 2 )) and 

2,6, 10,14-te'tramethylpentadecanoi.c acid4 ) (ECL value, 16.21 )2 )). 

The structual examination on the third component "C"(ECL value, 14.351 )2 )) 

will be report~d in the present paper. 

First of all, methy1-3,7,11-trimethyldecanoate and methyl-

4,8,12-trimethy1decanoate were synthesized from both farnesol and 

phytol and were confirmed_ by means of infr~red absorption, nuclear 

.~agnetic reso,nance and mass spectrometry. A comparison was made 

between these synthesized substances and the component 11 0 11 by gas-

...... , ...... -~-------------- j 
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liquid chrom~tography (GLC). As·a result, the presence of 4,8,12-

trimethyltridecanoic acid has been corroborated as a constituent 

of the oils from fin whale blubber as well as blue whale bone and 

sei whale blubber and sperm whale blubber. 

•2. Experimental and Results 

The oil sample and the procedure used were similar to those 

reported previously. 3 )4 ) However, experimental conditions are shown 

in figures to ensure clear picture. 

2.1 ·Synthesis of Methyl-3,7,:tl-trimeth,yldecanoate 

Methyl-3,7,11-trimethyldecanoate was synthesized through 

the pathway as described in Fig-1. 
?H, ~H, fH, 

CH, -C=CH (CH, ),,.(>CH (CH, ), - C -CH -CH,OH 
r ...... , <I > 

I 
i) A<,O(NoA<) 

ii} Purifif'd by silicic ac:id 

CH. CH
1 

co~~mn chroaatoiraphy 

CH,-C=CH((;H~),-t ~cH !CH, ), .,C=Cll-CH,O -COCH, 
' Fi"rMsyl ac:elatl" ( 0) ' I H,(PtO,) 

CH 1 CH, CH 1 

CH, -CH (CH, ), -tH (CH, ), - CH -Cll, -CH,O -COCH, 
H~xahydrofarnnyl acetate (ill) 

I H,OIKOH) 
CH, CH, CH, 

·cH, -CHICH,>. -tH ICH, l,- CH-CH, -cH,oH 
Her.ahydrolarne&ol { N) 

j CrO,- H,SO, 
CH, CH, Cll, 

CH,-CH ICH, ), -CHICH, l,:-CH-CH, -COOH 
3.7.ll~Trimethyldodecanoic acid (V) 

I CII,N, 
CH, CH, CH, 

CH, -CHICH, l, -CHICH,), -C.~-CH, -COOCH, 
Methyl-3, 7,·11- trimethyldodecano.a.tt' ( \1) 

Fia-.-1 Synthetic pathway of methyl-3. 7, 11-
trimethyldodecanoate from farnesol. 

2.1.1 Acetylation of Crude Farnesol and Purification 
of Acetate 

In order to remove impurities, acetylation of crude far

nes.ol was first performed and then fractionation through chromate-

graphy on the silicic acid column. 

Farnesol (Takasago Flavour Industry Co.), 2.05 g, was treated 

' ,,., -.--,------------·----~_J 
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with 20 ml glacial acetic acid in the presence of 200 mg sodium 

acetate for 2.5 hr·at 90°0. It yielded 2.33 g of acetylide which 

was then developed on a column (inner diameter, 20 mm; length,90 mm) 

pacA:ed_ with 15.0 g silicic acid with·n-hexane to remo've hydrocarbons 
. ' 

• and coloured impurities. Thus, 1.61 g of colourless, purified far-

nesyl acetate was obtained. A single spot was shown on its thin

layer chromatogram and no OH absorption was observed near 3,400 cm-i 

on its infrared absorption spectrum, while a strong one appeared in 

the vicinity of_ 1,230 cm-1 which was caused by C-O-expansion-con

traction-vibration. 

2.1.2 Hydrogenation and GLC Analysis of Farnesyl Acetate 

In 20 ml of n-hexane was dissolved 1.00 g of purified far

nesyl acetatl3 which was then subjected to Q.yf).rogenation for 8 hours p9 

at approx. 30°0 with 200 mg of platimum black catalyst. After· the 

removal of the catalyst by passing it ehrough a layer of silicic 

acid/995 mg of colourless hydride was obtained. GLC analysis per

formed under the conditions usually employed for methyl ester analy

sis 4 ) detected ~1:i.& mainn.component that comprised 86 % besides two 

minor components. 

2.1.3 Hexahydrofarnesol (III) 

Two hours treatment of 905 mg of hydride described above 

with 10 ml of lN-alcohalic potash ap~approximately 6ooc 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 its infrared absorption spectrum. Furthermore, iso

premoid structure was recognized on the basis of the doublet near 

1,380 cm-1 and another absorption near 735 cm-1 6) This alcohol 

..... , 
l·' 
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was subjected to purification using a column (inner diameter, 20mm; 
• 

length, 50 mm) packed with 10.0 g of silicic acid, 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 this 

purified alcohol was found to be hydrocarbons through TLC. Since 

practically no hydrocarbon was detected in the second n-hexane 

eluted fractioll (59 mg), further elution was performed 1fi th 50 ml 

n-hexane containing 20% ether. The elute, 551 mg, was thus col-
' 

lected which showed a single spot on TLC analysis. 
do) 

2.L.4 Methyl-3,7.ll-trimethy1decanoate 
I [ 

The above purified alcohol, 610 mg, was dissolved in 21 ml 

acetone, to which 3.0 ml of chromic acid mixed solution4 ) was 

slowly added while stirring with a magpet~c· ~tirer at approx. 30°0 

and then was subjected to treatment for one hour. After letting 

stand overnight at room temperature, the reacted liquid was fil

tered. The filtrate was extracted with n-hexane on addition of 

salt water, and 611 mg of the colourless oily matter was collected. 

·As shown in Figure-2, the absorption of fatty acids were indicated 

. on the infrared absorptlon spectra. (Fig-2) 

E 
" " :! .... 

I 
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Wave number (em-• J-
Ail IR analyses were made on thin films of the sample 
by using a model IR-S spectrophotometer (Japan Spec
troscopic Co., Ltd.). 

Fhr.-2 Infrared absorption sPectra of 3, 7, ll-trimethyldodecanoic 
acid and its methyl ester (dotted line). 
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The. results of GLO analysis of methyl ester converted from 

the above acid with .diazomethane showed 96% purity. Its infrared 

absorption spectrum is shown in Ffgure-2, which indicated doublet 
-1 6) 

absorption caused by the isopropyl group near 1,380 em , and there 

was another absorption of three methylne chains-(CH2)3- • On the 

basis of the above two absorptions, isoprenoid structure was iden

tified.5) In addition, it was learned from the abssrption near 

1,010 cm-1 that the first methyl branched-chain trom the carbo

methoxy group existed at the third ~·position) carbon atom. 7) In 

order to confirm the number of branches, neclear magnetic resonance 

absorption spectra was determined using Varian-A-60 NMR spectrometer 

(Fig-3). 

•• 

3.60 

I 

. . }. 2 
/ 

/ 

l 
ppm(<t)-

Varian A-60 high resolution NMR 
spectrometer equip);ied with a Varian 
NMR integrator. · 

Solvent : CCI. 
Filter bandwidth : 1 cps, 
R.F. Field : 0.4 mG 
SJNeep time : 500 sec 
Sweep width : 500 cps 
Spectrum amp: 2.0X 10 

Fig.-3 Nuclear magnetic resonance 
spectrum of methyj-3, 7, 11-
trimethy ldodecanoa te. 

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

xy gro~p. 6 ) B) Using its area strength as the standard (correspond

ing to three protons), the signal of the methyl group at 0.85ppm( o) 
had the area strength of 12 protons. 6 ) Therefore, it was learned 
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that the number of methyl branc:hes of this methyl ester was three. 

Also present near 1.2 ppm(~ was a signal equivalent to 15 protons plO 

caused both by the methylene group and the methyne group. Another 

signal corresponding to two protons was found in the vicinity of 

~ .1 ppm(.O)" ,caused by the carbomethoxy group and the methylene group 

at the 0-position.6)8) Thus al~ the results of above analyses sup-
=-

port the identification of the substance as methyl-3,7,11-trimethyl-

decanoate. 

:r:ied 

2.2 Synthesis of Methyl-4,8,12-trimethyltridecanoate 

Synthesis of methyl-4,8,12-trimethyltridecanoate was car-
[<i/ 

out by Arndt-Eistert method9) from 3,7,11-trimeth~decanoic acid 

which had been synthesized from farnesol, and also fro~ phytol after 

converting it to phytone with potassium permagnate through Barbier-. . 
Wieland reaction method10 ) and theough the synthetic pathways shown 

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

CH, -CHiCH,), -CH(Cll, ), -CH-CH,-CO(JH 
3.7.11-Trunethyktoduanol(: ac1d \ V} 

I(COCI), 
<;H. CJI, . CH,, . 

CH,-CH(CH~ J, -CJ_HCH. ). -~H ~CH, -- COCI 
3.7,ll·Trnne1Jtvldvd~cal\t;lyl chlor.:k (\f) 

CH, 7HJ CH,N,CH, 

CH, -\H (CH; ), -CH(CII, ), - CH -C:H, --CO-CHN, 
1-D,uo.cet),yJ· 2. 6.10 ·trirn,.thjlundf.cane ( \1) I CH,()H(Ag,Q) 

9H• ~H, ~H, 
CH, --CH(CH,), -CH(CH, ), --CH -CH,-COOCH, 

Methyl·,,8,J2· trimct.iyltridec•noat.t- ([I) I CH,N, 
~H, -~H, ~H~ 

CH, -CH (CH; ), -CHtCH, ), --CHCH,-CH,-COOII 
(.8. 12-Trimethyhrideunoi~ acid (X) 

, j Cro, -H,so. 
CH, CH, CH, CH 
I 1 I I 

CH, -CH (CH, ), -CH (CH, \, -CH -CH, -CH, -CH =t -CH, 
2 .•• 10.14-Tetramed!)"l pent.adcc-2-ene { ll) 

j -H,O(NaHSO,) 
~H, T"· yH.. CH, 

CH,-CH (CH, ),-CH(CH, l,-CH -CH 1 -CH,-CH
1
-b-cu. 

2.6.10.14·Tetra~Hthylpnt.adecan·2·ol ( )J) r 

I i! CH,Mo I ;;) HCI OH 

~H. ~H.· fH• yH, 
CH,-,CH(CH,),-CH(CH,),-CH(CH,),-C•O 

Phylon• ( lilll) 

CH, CH, t K~H?• CH 
I I 1 ° 

CH,-CH(CH,), -CH(CH, J,-CH(CH,J,-C•CH-CH OH-
I'IIylol (X:IV). ' 

Fill'.-4 Synthetic pathway of methyl-4. B. 
12-trimethyltridecanoate from both 
3, 7, 11-trimethyldodecanoic acid 
and phytol. . 

------- -----------~---

i_ 
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2.2.1 3,7,11-trimethyldodecanoyl chloride (VIIl 

3,7,11-trimethyldedecanoic ac~d (V), 81 mg , was poured 

in 50 ml capacity pear shaped flask. Added ~o it was 0.5 ml of 

distilled oxalic chloride and,after attachment of calcium chloride 

tube, was left stand overnight at room temperature. The reacted 

product was then ireated !or 30 minutes at approx. 45°0 under re

duced pressure with tap aspir:.tor. After cooling in ice 1vater 

and on addition Of 10 ml n-hexaLe, it was moved to separating fun

nel filled with ice cubes. Light yellowish liquid, 84 mg, was 

obtained· after washing twice in ice water-and drying over sodium 

sulfate (anhydride) and on removal of the solvent under reduced 

pressure. On its infrared spectrum, a ·strong· absorption band of 
/was found/ 

Yc=o caused- by_ -I effect of chlorine /\in ~he .re~ion_ nea~ l, 800cm-:;. 

while practi~ally no absorpti.on band of untreated fa tty acids was 

detected. 

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

Approx. l5ml of the ether solution of diazomethane 12 ) 

prepared from approx. 0.5 g of nitrosomethyl ureal2) was dried 

completely in draft over granular potassium hydroxide. Added 

sl8wly dropwise to it was approx. 3 ml of absolute ether solu

tion of _62 mg (VII) to allow reaction at approx. 10°0. After 

letting the reacted liquid stand overnight at room temperature 

and on removal of the insolubles through a silicic acid thin 

layer and of ether, 50 mg of yellowish oily matter was produced • 

. Infrared spectra indicated a sharp absorption band in the region 

near 2,100 cm-1 caused by the diazo group13) ~nd another strong 

absorption band of Yc:o13 ) was observed in the vicinity of 1,630cm-1 



which had been .shifted 
oct) 
I 
R-C--

8 

downfield because· of the resonance structure 

2.2.3 Formation of Methyl-4,8,12-trimethyltridecanoate(IX) 
• r 

by Rearrangement of Diazoketone (VIII) 

Diazoketone(VIII), 32 mg was po~red in 50 ml capacity pear 
) 

shaped flask and added to it was 6 ml of absolute methanol and 30mg 

silver oxide· (reagent, special grade), which was then stirred by 

a magnetic stirir for four_ hours at approx. 65°0. After cooling 

and removal of the insolubles and on addition of salt water, n-

hexane extraction gave 25 mg of the extract, which was then purrified 

through a silicic acid column, thus, 17 mg of colourless liq_uid was 

obtained. TLC analysis indicated a single spot J..r: the region usual

ly assigned to multibranched-chain saturated tatty a~id methyl este.m 

Its infrared spectra also demonstrated absorption band typical of 

multibranched-chain ·fatty acid methyl esters. From the do~blet ab

sorption near 1,000 cm-1(1,012 em-~ 988 cm-1 7)), it was learned 

that methyl branched·chain existed at the fourth carbon atom ( ·r 
position) (tig-5). IOOr-----------

w .... numLer (em·• )--

The analysis was made on thin films between rud;, .... Jt 
disks by using a twin-beam apectro-photomet~r model 
IR.S (Japan Spectroscopic Co., Ltd.). 

Fhr.-5 Infrared absorption spectrum of methyl-4, 8, 
12-trimethyltridecanoate. 

:J· ~---:_ .· 
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That·the main component made up 85% and that methyl-3,7,11-

trimethyldodecanoa te 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 Figure-3 may be described as follows: The signal of the methy

l'ene group and the methyne group in the vicinity of 1.2 ppm(o'J was 

equal to approx. 17 protons·with an increase of two protons. Another 

signal of .the methyl group near 0.85 ppm( 0) was less complicated 

.than that in Fig-3, whereas the signal (equivalent to 2 protons) 

of the methylene group at~ position of the carbometho~y group was 

somewhat more complex and showed a downfield shift of approx. 0.1 

ppm([;). Although the difference in the qopditions under which 

the measurements were taken might be a fact·or for this, it may be 

more appropriately attributed to the difference in chemical shifts 

since practically no shift was observed in the signal caused by the 

carbomethoxy group. (Fig-6) 

19--
1 

o.ss. 

J.2 

I 

I 
ppm(<F)-

Solvent : CCJ,, Filter bandwidth : 
0.4 cps, R.F. Field: 0.35 mG, Sweep 
time : 500 sec, Sweep width: 500cpa, 

• Spectrum amp: 4.0X 10. 

Fla-.-1 Nuclear mainctic resonance 
spectrum of methyl-4, 8, 
12-trimethyltridecanoate. 
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Furth.ermore, measurement of the mass spectra confirmed 

that this main component was tne desired methyl-4,8,12-trimethyl

tridecanoate. In other words, as shovm in Figure-7, its molecular 

formula is C17H3402 from the presence of its molecular i~n at 

m/e 270 and from that of methylester (M-31, m/e239). Its base 

peak was at m/e 87 and from a considerably strong peak present 
/was / · 

_at m/e 115 the methyl branched-chain~earned to be at the fourth 

( C position) carbon atom, which agreed with the resu+ts of the 

infrared absorption spectroscopy. In addition)s~nce relatively 

strong peaks were detected· at m/e 37, 115, 157, 185 and 227, re-

spectively, .it 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.~y Sen Gupta et al?) 

Thus, it was corroborated that the synthesis of the desired methyl-

4,8,12-trimethyldecanoate can be achieved through the synthetic 

pathway as described in Figure-4. 

.~ 
~ 
c .. 
-~ 50 

IT 

(Fig-7) 

-- m/e 

Hitachi RMU-6 D Massspectrometer. 
Max. m/e: 600, Vac.: 2.0x 10-'mmHg, Chamber volt: 70 V, Samp)e 
pres.: 5.5X 10-'mm Hg, Total emission: 80 uA, E.M. sens. : 100, 
Ion chamber temp: 250"C, H.V. volt: 1.2 kV, Evap. temp.: 130"C. 

Fla-.-7 Maoa spectrum of methyl-<!, 8, 12-trimethyltridecanoate. 

300 
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2.2.4 Synthesis of 4,8,12-trimethy1tridecanoic Acid 

from Phytol 

To. 1.42 g of Phytol(XIV), (Tokyo Kasel K·.K., Special Grade 
' 

Ro~g;nt), '00 ml of the aAt~ratad aoato~e 1olu~ion with potassium 

permagnate was added and then left stand for three days at room 

~e~perature~ 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 filtr~te •. After purification 

on the silicic column and through TLC analysis, a single spot with 

Rf 0.47 was detected. Its· infrared spectra indicated a strong 

absorption of· ~=o of keton in the vicinity of 1,720 cm~l and GLC 

analysis showed 99% purity. 

Grignared reaction of 464 mg of phytone using ether so1u-
. . 

tion of methyl magnesium iodide prepared from the thin sheet of 

magnesium, SO mg, and 290 mg of methyl iodide gave 424 mg of the 

product. The alcohol fraction was fractionated through TLC for 

preparation and the infrared spectra ~etermination indicated an 

absorption typical of the tertiary alcohol near 1,150 cm-1. Added 

to 64 mg of this alcohol (XII) was 10 mg of .sodium sulfate (anhydrous, 

acidic) for ,dehydration by heating for five minutes ~t 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 

TLO analyses and the infrared spectra, and on treatment with the 
4) . 

mixed liquid of chromic acid · in a manner almost similar to that 

previsously stated, 4 ) 42 mg of n-hexane extract was collected. 
I 
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It was further ch~omatogramed by TLC and the multibranched-chain 

fatty acid :fraction was obtained after tne infrared absorption 

spectroscopy, and following methylesterification with diazomethane 
I 

and purification on the silicic, acid column, 18 mg of colourless 

·methylester was obtained. By means of infrared absorption spec

troscopy and GLC analysis, identification of the main component 

as methyl-4.,8,12-trimethyldecanoate was corroborate~. 
,PI:L 

2.} Identification of Component "c" of Multibranched-Chain 

Fatty Acid 

Comparison of the-above mentioned synthesized standard 

substances, i.e. methyl-3,7,11-trimethyldodecanoate and methyl-

4,8,12-trim~thyltridecanoate with the component 11 c 11 as a multi

branched-chain trace consituent of whale oil by GLO confirmed that 

the retention time of methyl-4,8,12-trime.thyidecanoate was in 

complete agreement with that of the component 11 0 ~ Figure-8 shows 

one example of this. (Fig-8) 

!l 
\\ 
~: 
;: 
" ,, ,, 
" " ,, ,, 
::---2 ,, ,, 
•' •' •' •' •' ,. ,, 
•' ,, ,, 
" H 
ij 

11 
1: I i 
~ "'--:oJ-~--~ 
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-Retention time (min) 

Shimadzu model GC-IC 
gas chromatograph 

Column ...... 3 mm i.d. 
x 185 em, 10% PEGA 
on Diabase B, 80-100 
mesh, 21o•c. 

Detector· .. ·· ·Shimadzu 
hydrogen flame 
ionization detector 
model FID-IB, H, : 
25 ml/min, Air: 0.8 
kg/em', Sens. : lOS, 
Range: 1.6V. 

Carrier gas He : 
1.4 kg/em', 

Chart speed: 5 mm/min. 

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

I. 

~--'~ 
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These standard substances and the multibranched-chain fatty 

acid methyl ester fraction were then reduc.ed to alcohol by li tbium 

aluminum byd~ide in a similar manner to that previously reported2) 

and then was converted to acetate through acetylation with glacial 

acetic acid.and It was then subjected to comparison by GLC und_er 

the same analytic conditions ·as uped for analysis of the fatty acid 

methyl ester. The retention time agreet in the case of acetate also; 

the component "c" was thus identified as 4,8,12-trimethyltridecanoic 

acid. This acid was also found present as a consituent of the oils 

from sperm whal·e as well as sei whale and fin whale blubber besides 

blue whale bone oil as reported earlier~) 

3. Discussion 

There have already been several reports published on the 

synthesis of methyl-4,8,12-trimethyltridec~noat·e.: .Among them, 

Mayers et al· (1963) 15) first oxidized ~tocopherol in glacial: acetic 
e 

acid with chromic acid and then through methyles~fification obtained 

the desired methyl-4,8,12-trimethyltridecanoate(purity, 73.5%). 

They also produced the ester with 84.5% purity from ozonising phytol 

and after oxidation of the resultant phytone with .so::l;~M _glpobromo.t~ 

and on esterification, converting it to 016 acid through Barbier

Wieland reaction( using phenylmagnesium bromide for Grignard reac

tion, and~-toluenesulfonic acid for dehydration, and chromic acid 

for oxidation in glacial acetic acid), and finally by methylesteri-

fication with methanol in the presence of concentrated sulfuric acid. 

On the other hand, Sen Gupta et al (1966)7) synthesized the substance 

through the pathway described below using farnesol as starting 

material: .tarnesol H2 (Raney-Niclcel)- Hexahydrofarne sol P/I2? . 



14 F12 
' Hexahydrofanesyl iodide KCN Hexahydrofarnesyl nitril _N_a_O_H ____ ~ 

CH30H/H+ methyl-4,8,12-trimethyltridecanoic ~cid 

4,8,12-trim~thyltridecanoate. The author attempted to synthesize 

the substance using farnesol and phytol as starting materials 

through different method ·and pathway and in the unit of mg. For 

purification, either silicic aciq chromatography or TLC was employed 

other than distillation. Since all the synthetic intermediates 

were oily matters, purity was determined through TLC or GLC analyses. 

·And the structure of methyl-4,8,12-trimethyltridecanoate was con-

firmed by means of TLC analysis, infrared absorption, nuclear mag-

netic resonance, and mass spectrometry. 

The author has previously reported on the existence of 4, 

8,12-trimethyltridecanoic acid in whale oil at the convention of 

Japan Ftshery Sciences Society in April this ~ear (1966)~6 ) More 

recently, Sen Gupta et al (1966)7) reported the presence of the 

same substance in fish oil (species unknown) to the extent of ap

prox. 0.15%. The blubber oil of fin whale which was used as the 

oil 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 
lrv-) 

substances, namely, 3,7,11,15-~ramethylhexadecanoic acid~)7)l7~2) 

2,6,10,14~tetramethylpentadecanoic acid1)7) 23)24 ) and 4,8,12-tri-
"I 

methyl tridecanoic acid 7) 1vere confirmed. 

more acids will be studied and confirmed. 

It is expected more and 

Ive~son et al (1965) 25 ) 

reported the presence of numerous multibranched-chain fatty acids 

(the number of branches, 3 --5) with u~known structure in butterfat 



. . 
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or lard. Kaufman et al (1966) 26 ) also reported the 2resence of 

C1g--C28 fatty acids with 4 branches in butterfat and veal fat. 

Hov1ever, practically no datum. to support the presence of ti1ese 

substances was indicated. 
/-chain/ 

Thus, it is likely that many a multibranched/lfatty ~cid is 

pr.esent, though in extremely small amount, in animal fat. Those 

·existing in relatively.larger amount in whal oil are the above-

m~ntioned t~ree, however, as a result of continued close examina

tions, some other components with multibranched-chains may be 

detected, and the extent of their presence will be unlikely to 
' ~t-lM-

exceed the r~nge of 1% of th~waight of total fatty acid. It is 
. ~ 

the wish of the author to compare and study quantitatively the 

distribution of multibranched-chain fatty acids according to species, 
" .. . .. 

age and part of body of whales. Physiological significance and bio-

synthetic pathways o:f these multibranched-chain fatty acids are not 

yet known. 

In closing, the authot wishes to extend his sincere' apprecia

tion to Mr. T. Yamada of Toholcu University for his assistance in 

carrying out the determinations of nuclear magnetic resonance ab-

sorption s~ectra and mass spectra and to Mr. Y. Yamaguchi of Takasago 

Flavour Co.~ for supplying farnesol. His deep gratitude also goes 

to Dr. Y. Ishikawa, director of the re$9rch laboratory, Miyoshi 

. Oil and Fat Co., for his permission to publish the research. 

(Received on Oct. 17,1966) 
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