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: s " 'An unsaturated brancﬁ'ed-chaim fatty acid, having an ECLY valie of 16.9 on the PEGA column, °
! --was separated- in a purity of 84,84 from the fatty acids of fin whale blubber oil by column chro- & %+ *
- ' matography on silicic acid impregnated with silver nitrate in combination with urea-complex fractions .-
:. ..ation technique.. This acid was determined as 7-methyl-6-hexadecenoic acid by means of mfrured:. |
. analysis, high resolution. nuclear magnetic . resonance and ‘mass spectrometry, and further by thins: ‘
:‘ " layer and gas-liquid chromatographic analyses of the oxidative degradation products thereof. |

S084200m 1057

".r.. the basis of the work of Bates and Gale'?,

. the PEGA column was 16. 4 and was different from that of iso or antelso acid series.

the total weight of the ucxds . S ; B . - r

In addition, nuclear magnetic resonance study showed that the acid has trans configuration, on -
- The ECL value of the methyl ester of its hydmgenated product, 7—methylhexudecunmc acid, on:

The content of the acid in the fin' whale blubber oxl investigated was approximately 0. 0196 of
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1. INTRODUGTION.

Previously the author reported that the Antartic
fin whale blubber 01l consisted of many. different types of
fatty acids, among which highly unsaturated, odd-numbered
fatty acids were the major component, and poly-branched-
chain fatty acids and unsaturatea branched-chaln fatty acids
were two of the minor components.(l). The author also re=-
ported on the structures of three different poly-branched-
chain fatty acidsz)—é).

‘In this report, an unsaturated branched-chaln fatty
acid, . whose structure has not been determined, 1s chosen as
the subject. It appears that the fin whale blubber oil
contains at least two differenf fatty acids that belong to
this gréup(l), and 1In this réport, only the one that 1s
contained in relatiVeiy 1arge quantity and that has an ECL

value of 16.9 is reported. The author could isolate the

‘acid, and purified it to high purity by combination methods of

isolation through éddition—complex formation with urea and

column chromatography using siliclc acid impregnéted with
silver nitrate. The subhor cohfirmed its Structure to be
7-methyl-6-hexadecenoic acid, that is hitherto unknown, by.lts
infrared spectrum (IR), high resolubtion nuclear magnetic re-

sonance spectrum (NMR), mass spectrum (MS), and by analyses of
1ts potassium permanganate oxidation products using thin
layer chromatography (TCL) andigas—liquid partition chromato-

graphy (GLC).

5)
Note 1 ~ Abbreviation of the equivalent chain length

(Note 1)




2o EXPERIMENTS AND RESULTS.

1
fin whale blubber oil( ), whose

fatty acid mixture was previously analyzed, was used as the sample,

2.1 Isolation of the Unsaturated Branched~

chain Fatty Acids.

2.1l.1 Preparation and Purification of the Acid

Méﬁhyl Esters, and Fractionation of the

Urea Complexes.

(1), 433.2 g of Arctic fin whale

As previously reported
blubber o0il was neutralized in n-hexane with 20% potassium
hydroxide solution, and the neutralized solution was passed
through a éilicic acid column, which produced 423.0 g of
purified oil. The purified oil was treated with methanol
aﬂd the methyl ester mixture was treated with a silicic acid
éolumn to remove highly unsaturated methyl esters and colored
impurities (6), and 164.0 g of a colorless pure methyl ester
migture was obtained. Fractionation of urea-complex mixfures
was repeated following the routine prbcedure; and each
fraction was analyzed by GLGC, and the fractions_which con-

tained the terget product (the fraction with ECL value 16.9)

were combined as the mixture fraction F-1 (279 mg).

2.1.2 Thin Layer Chromatography using.Silioa-‘

gel-silver Nitrate, Fractionation by (4gN0L-TLC),

and GLC Analysie,

Since the mixture fraction F-1 contained many compoﬁents
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F-1 F-11 F-12F-13 F-14 F-15
Plate 520 em, Silica gel G~ xmpregnnled’
with 5% silver nitrate, thin=
layer, ca. 0.4mm.
Solvent : n-Hexane~-Diethyl ether
(80: 20.vol/vol) :

Dovelopment ¢ Distance, 12 ¢m;Time.25ming
. Temp,, 25

‘4 . Pig.~1 . Thin-layer chromatograms of the
L + . fractions F-1-1, F-1-2, F-1-3, F~
W v . 1-4 and F-1-5 from AgNOTLQ"
) separation of the fraction F-1,’
« W77 . containing small amouats of una -
e . saturated branched-chain fatty

t: oo, . acid methyl esters, obtained by -
© ' 77 _repeated urea.cowmplex fractionas -

- tion.

other than the desired'substance, the mixture fraction,
F-1 (85 mg), was further divided into five fractions, F-l-l:'
(2 mg, the fraction at 85~100 mm from the sample spot),
F-1-2 (21 mg, a fraction at 73 /85 mm), F-1-3 (24 mg, a

fraction at 60~73 mm), F-1-4 (12 mg, a fraction at 35~-60 mm)

and F-1-5 (5 mg, a fraction at 0~’35 mm), using four

Silica-gel-silver nitrate plates with the size of
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(7)

5 cm x 20 ecm x 0.4 mm prepared as previously reported .
Pigure 1 shows the chromatogram of these five fractions. (607)
GLC analysis of each fraction showed that all except for
the fraction F-1-5 had the same peak of identical reteﬁtion
“time.
Therefofe, each fraction was hydrogenated and the
products were analyzed again by GLC. The desired substance
(ECL value 16.9, X’IB(S) 0.738)was now found to have been
fractionated in the F-1-l. Since the.F-l-2 fraction also
contained a small amount of the target substance, the spot
with ﬁf 0.65 in figure 1 is the fraction that contains the
object. The main component (Bf 0.54) of the F-1-2 was
later found to be mono-en-acld methyl esters, and the main
components of the F-l—s and F~l-4 were di-en-acid methyi
esters. The dl-en-acid methyl esters were identified further
as mainly octadeca-dl-enolc acld methyl ester (18:2), but
hexadeca-di-enoic acid méthyl'ester (16:2) was also identified
clearly in the 't:wo}gi fractions (with YIB values 0.719 and 0,742).
Figure 2 1s the gas chromatograﬁ'of the fraction r

F-1-1, before and after the hydrogeﬁation.‘ The object sub-

: ‘ . - of
stance with the ECL value 16.9 showed an ECL value/i6.4 . ° i .-

% The acid methyl ester, hexadeca-di~-enolc
acid may have been detected as two
isomers with two’b’18 values. This part
is not clear. - (Translator's Note)
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Retention time (min) R
" GLC.was performed on a Shimadzu model GC~1C gas *© * "~

. chror;mtogrnph equipped with a hydrogen flame ionization .. ™
* detector FID-IB

Column.,.” 3mm i.d. x 185cm, 10% PEGA on Diabase N ‘
B. 80-100 -mesh, 210C

" Detector... FID-IB, 11, 1 2%5m! /min, Atr 10: skz/cm' b
“ Sens. 10’ Range 1.6 V PR
Cnrner gas... Hc 18kg/cm'
> Chart spoed & 5mm /min :
R I‘ixr.-Z Gas-liquid chromutogmms of the‘
C..o o ARNO=TLC fraction F-1-1 and
O its hydrogenuted product -(dotted
lmu} e S

after hydrogenation, and therefore this eliminates the possible
structure types, 1so and anteiso. 1In .this fraction, the

uhe ‘
auLhor found/@resence of non-straight- -chain saturated compounds

which were considered to be mainly branched-chain compounds.

2:1.3 Fractlionation by Chromatography with

Silicic Acid TImpregnated with Silver Nitrate,

and GLC Analysils

Since the afore-described AgNO4~TLC analysis indicated
that the object substance had

chain mono—ene'acids, the author further attempted to obtain

a larger Rp value than straight-
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a
the substance in higher purity using Ailver nitrate-siliciec

~acid column. First, silicic acid impregnated with silver
nitrate was prepared as follows; 10 g of silicic aciad
(Mallinckrodt product for chromatogréphy, 100 mesh) was added
to a solution of 1.0 g of silver nitrate in 25 ml of water,
and the mixture was stirred well and then placed in a dish
with an inside diameter of 20 em. The mixfure was heated

“at 105°¢ for 1.5 hours and then pléced in the dark overnight.
A column (inside diameter 20 mm, length 756 mm) was prepared -
using 2 g of silicic acid and 10 g of siiicic acid im-
pregnated withAsiIVer‘Fitrate, and the prepared column was
~washed with 100 ml/hf;éxane containing 1% of ether. A sample,
265 mg, containing 8.9% of the fraction with the ECL value
16.9, was added to the column wrapped with black paper %o
protect_it from the light, and the column was eluted with

250 ml of n-hexane containing 1% of ether, which produced

25 mg of an eluate. GLC analysis of this eluate did not
Indicate preéence of the object substance. The column was
Vfurther eluted with an eluant, 250 ml of n-hexane éontaihing,
2% of ether, and the eluate was fradtipnated in a 25 ml portion,':'-
and each fraction was analyzed by GLC. The second fraétion |
F-2 (7 mg) was shown to contain a considerably large amount

of the object substance in fairly high purity (84.8%).

(See figure 3). The next fraction (13 mg) contained the
object substance in 12%, but no other fractions contained the

object substance. Therefore, the sample before this
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chromatography contained the needed substance in about 3%,

end about 2/3 portion of this sample with the ECL value 16.9

wag found to be 16:2.

L ——

s : T

- Retention time (min) -
‘GLC conditions are the same as -
given in Figs2 excent that column,
temp,:216C and He & L9kg/em? *

. Fig.-3 Gas-liquid chromato-
- . gram of the unsaturated*
: branched-chain ‘fatty acid™*
‘. methyl ester fraction F-2 -
separated by column® chr- %
, omatography on siliciér =
acid  impregnated * with - ) i

< silver nitrate. P

[COUNE G

2,2 The Structure of the Unsaturated Branched-chain

Fatty Acid.

Using the unsaturated branched~-chain fatty acid methyl
ester isolated as described above, its-IR, NMR, and MS (608)
were debtermined, and TLC and GLC analyses were conducted on

its potassium permanganate oxidation products, and based on this
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data, this unsaturated branched-chain fatty acid was found to
be 7-mebhyl-6-hexadecenoic acid. The following sections

deseribe the data and their interpretation.

2,2.1 Infrared Spectrum

The detefﬁination was conducted on llgquld films
betwéen rock~salt plates by using a self-recording infrared
spectrophotometer, Model IR-S of Nippon Bunko (Japen
Spectroscopic Co., Ltd.). The IR is shown in figure 4,

which is typical of a fatty acid methyl ester, and shows
(9)

absorptlon due to the C«H out-of-plane deformation of a
tri-substituted double bond at near 840 cm -1 and a weak

piy -
absorption due to C=C at 1,670 cm L but does not indicate

-1

*

© KK
the doublet at 1,380 cm

-0

Trapsmittance (%)

v A A
I ¢
' 1566"'“15 10 xooo ‘ 70

Wu\c nember (cm") C !

‘The am\yniu was made onvthin films between" vock-salt
disks by uslng a twin-beam spectrophotometer model IRRE
. IR-S (Japan Speetroscoplc Co., Ltd.) S
0 " e
Fig.-4 Infrared absorption spectrum ‘of the -
: unsaturated branched-chain fatty acid
methyl ester fraction F-2. R

¥ Commonly C= C stretching (Translatorts Note)

%% Due to scissoring motion of C\,/C
of saturated branched-chain.

branching
(Translatorts Note) ?
- C




~10=

2.2.2 Nuclear Magnetic Resonance Spectrum

In order to identify the structure near the bfanchingv
chain, which was revealed by the IR analysils, and also to
cumuiate some knowledge on.the partial sﬁructure, the NMR
sbectrum was determined using a high resolﬁtion nuclear
magﬁetic resonance spectrémeter,.model JNM;4H-1OO of Nippon
Densi (Japan Electron Optics Co., Ltd.) (See figure 5). The
sample was dissolved in tetrachioromethane, and tetramethyl
silane (TMS) was used as an.intérnal standard, and the’
chemical shift values were'shown in §‘(ppm). The conditions
of determinationéﬂe described in’figure 5.

The signal near 0,87 ppm_(‘g) corresponds to three-
protons, by éomparing its area ﬁith thét of the carbomethoxy
proton signal at 3.58 ppm (§ ), aﬁd the signal is clearly,

(lQ), which,

if not definitively, split" into three peaks
therefore, is due to the terminal meﬁhyl group of a partial
structure such as CHS.CH2.0H2.0H2 eve..o The signal at

1.24 ppm ( §) is due to the ordinary ﬁethylene groups but

notv to theo{cnuﬁ(methylene groupéﬁ, and the slgnal corres-
ponds to approximately 16 protons. 'Hashimoto and others(ll)
reported that the signa; of the methylene group at a /5.
position to a carboxyl group appeared at @ lower field than
the signals due to the methylene_at a Y’to or farther away

from a carboxyl group, and that 1t usually appeared at

¥ The author meant d~or’/gto the carboxyl groups,
and allylic methylene ‘protons are also to be -
excluded. (Translator's Note)
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& lower field than the signals due to the methylene at an Yy

b
- 12

d b [ oTH

cH, CH,CRCRCRC T =Y
2 b c \C= v . \\O
CHJCR )l ~ °\§

g
. 3.58

. . . ' E Y
T : £ ¢ 0.87
v . . W17 1.9
N B . 2.17
5.9 N

1, !
Y 4

— Pi;m ()

The measurement was made on & Japan Electron Optics model |
INM-4H-100 high resolution nuclesr magnetic resonance spectrometer

operating at 100 Me. |

" Solvent : CCl,, Standard :TMS, S.F. Level :40db, R.F,
Gaia :3, Record gain :3-1, Response ¢ 21 Sweep width : 9x | ppm,
Sweep time :5min .

Fig.~-5 Nuclear magnetic- resonance spectrum

" of the wunsaturated branched-chain
fatty acid methyl ester fraction F-2 i
(cf., Fig.-3). : :

. = e

o or farther away from a carboxyl group, and that it usually.
appeared at 1.6 ppm (& ) area, after detefmining NMR spectra
of related compounds at 100 Mc. Somewhat broadened singlet
at 1.57 ppra (§ ) with small signals near its base gorresponds
to five protons, and thié is perhaps overlapped éignals of
/f- methylene group and of the branched methyl groﬁp(lz)

that 1s shifted to the lower field because.of the double bond.
The IR analysis indicated presence of a tri-substituted double
bond; and, therefore, if this result and the presence of one
vinyl tertiary proton of the double bond carbon at 5.03 ppm (§)

corresponding to one proton area can be combined we

can assume a partial structure at the branching as

%hg

— CHo-C = CH—. The triplet signal corresponding to two protons
at 2.17 ppm (S ) is the -
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methylene at the A to the carbomethoxy group, and the
methylenes adjacent to the double bond appear at 1.9 ppm (£ )
corresponding to four protons but the signal is somewhat
complicated and unresolvable.

The afore-described NMR analysis'allows us to conclude

that the component with the ECL value 16.9 has the partial

CH

!
AOO.""—CH ~'C:~CI‘]:-"-CI'12"'-, and

structures, CHS,CH 5

OCH2 'CH

2 2

| -CH_~CH_~CO00 CHS, and therefore it is a mono-methyl-mono-ene

2 e .
carboxylic acid methyl ester. Thus the author confirmed the

presence of an unsaturated branched-chain fatty acid in fin

whale blubber oll.

2.2.5 Determinsation of the Position of the

Double Bond by Potagsium Permanganate

Oxidation.

Since the NMR analysis verified that the double bond

carried a methyl group at its olefinic carbon, the author decided

to carry out a room temperature oxidation with potassium
permanganate using acetone as the solvent, based on his
experience of the syntheéis of phytone from phytol(4). This:
oxidation is to establish the position of the double bond.

The sample had 71.2% of purity (GLC analysis) and was prepared

by urea-complex fraction and by chromatégraphy using a column

of silicic acid impregnated with silver nitrate. The largest

single impurity of this sample was 8% of the total sample. To

11 mg of this sample, 2 ml of a saturated acetone solution of
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potassium permangenate (Ito Chemical Co., Ltd.; Best

Grade Reagentﬁ) was added slowly under stirring, and the (609)
solution was left at room temperaturé. The reaction

solution was diluted with & ml of sodium chloride soiution,

and a very small amount of sodium bisulfite (Ito Chemlcal

Co., Ltd.; First Grade Reagantﬁ) was added to decompose the
excess potassium'permanganate. The resulting colorless

solution was extracted with petroleum ether (b.p. 35pu4000).

The extract was washed with sodium chloride solution, dried

with enhydrous sodium sulfate, and evaporated under reduced
pressufe to'yield a colorless oil, 5 mg. with strong odour,

which appeared to be a ketone. TLC analysis of the oil,

using 2-nonanone and 2-undecanone {(both from Tokyo Kasel

Co. Ltd., First Grade Reagent) as reference substances,

showed that the Rf‘value of the main. product corresponds to |

\
these two substances. A small amount of ilmpurity was femOVed.A ' T
by a micro-column of silicic acid, and the n-hexane solution J
of the oil with Z2-undecanone-like flavor was subjected to I
GLC analysis on the dolumn'for ahalysis-éfAfatty acid methyl" |
esters (refer to figure 2) using B—honanong, 2-undecanonone
and 2-tridecanone (Tokyo Kasei Co.-Ltd.;.'Best Grade Reagent)

as reference substances. The column temperature employed was

120 and 140°C, and the retention time Of the main peak

to

FPirst Grade Reagent corresponds/ﬁ.R. of A.C.S.
Best Grade Reagent is better than the First Grade
Reagent and is available on/Bmaller scale. It
carriles individual assay result of the lot from
which the bottled lot was taken.

(Translator's Note)

g!‘.‘
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(20.0 min (120°¢), 9.0 min (140°G)]) was confirmed to
correspond to that of 2fundecanone.

The residual solution after extraction was basified
with 2N sodium hydroxide solution, and condensed at reduced
pressure. The condensate.was acidified with 2N hydrochloric
acid, and warmed, and, after cooling, extracted with ether.
The ether extractiwas-washed with saturated sodium chloride
solution, dried with anhydrous sodium sulfate, and evapo-

rated under reduced pressure to yield 2 mg of an oily sub-

stance. It was converted to a methyl ester with diazomethane,

and the product was analyzed by TLC, which showed a main

spot at the R, value corresponding to dimethyl adipate.

The product was further analyged by a column for the analysis
of fatty acid methyl esters (refer to figure 2) at the column

‘temperature of 200°C. The main peak was confirmed to agree

with that (Retention time 3.0 min) of dimethyl adipate.
Therefore the substance under invéstigation should have the
structure (I). |

CHa

Cgs(CHz)B—szCH-(CH2)4COO.CHS (I)’

2.2.4 Mass Spectrum

For the determination, a mass spectrometer model

RMU~6D of Hitachl Co., Ltd. was used. The spectrum hdd the

molecular ion‘'peak (M'f) at m/e 282 and the peak M=31 (m/e 251)
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XE] .
. 138 -
| R
1,110 YO CH.CH.CH.CHCH= CICHICH,CH.CH.CH.CH.CH,CH,CHy
2 g 158 S
/ ! o o
/ ! )
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o
A
15 ! : j
/
s il67(M -115) D M
18 “°“l blze‘ 155 (M-31) 282,
i : L .‘.Lm; Llf [N —_ l
6 T 6 8 w0 130 M0 10 160 20 20 %0 0 2 ;
- mfa .

The measurement was. made -on a Hitachi RMU 6-D mass spectrometer
. : S K |

Fig.~8 Mass spectrum of the unsaturated branched-chain
- fatty acid methyl ester fraction F-2 containing S
84.8 per cent of methyl 7-methyl-6-hexadeceno. S

ate having'an ECL wvalue of 16.9 on the PEGA

column,

that was expected from the methyl ester was also detected

as shown in figure 6. The molecular formula is
G, H;,0, which agrees with the structure (I) Peaks at m/e

18734 -
155 were also relatively intense, and

clearly,

115, 167 (M-115),
particularly the strong peak at m/é 138 was significant. This
peak was perhaps derived from the_frégmenf M-113-31, . as
illustrated in figure 6. -

3, and TLC and GLC of the

The analyses by IR, NMR, WM

oxidative degradation products determined the structure of the

unsaturated branched-chain fatty aclid as 7-methyl-6-

hexadecenoic acid.
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5. DISCUSSION

Relatively lately a few publications were made on un-
saturated branched-chain fatty acids as constituents of
natural oil and fat. Wolfe and others (1965)(13) detected
a mono~enoic acid (16:1 br, 18:1 br) that was estimated to
be an unsaturated branched-chain fatty acid in phosphatides

of Orconectes rusticus, a species of fresh-water crawfish,

and found that the ‘acid had & retention time which was
infermediate of those of stralght-chain saturated acids

and of straight-chain moro-enoic acids. Casal and Holman
(1965)(14) reported an unsaturated branched-chain fatty acid
(16:1 br) with the ECL value 16.60 (EGS Column) in a Cig fatty
acid fraction isolated from the liver of a rat fed with starch-
meal. They did not investigate the structure of the acid. |

On the other hand, Nicolaides and Ray (1965)(15) isolated

thirteen iso- and four anteiso - unssaturated branched-chain

fatty acids from the . fat component of human skin surface 1lipid,
and determined the position of double bonds by ozonization.
They also reported five 1so~ and three anteiso - unsaturated

branched~-chain fatty acids of human fetuses. Very recently

(16)

~unsaturated

Etemadl and others (1967) isolated a C

80
branched-chain fatty acid from lipoids of Mycobacéterium

smegmatls, which is responsible for.tuﬁerculosis,and established
its structure. In all these acids, the double bonds do not
carry & branched methyl group, but the acid, 7-methyl-6-

hexadecenoic acid, now isolated from the component fatty
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acids of fin whale blubber oil, has the methyl group'branoh (610)
near the centre of the carbon chain, and this branching

"pattern resemblés an lsoprenoid group that has a double

bond at its end. As a result, the effect of shortening of
retention time by the branched methyl group and the effect

ol lengthening the same by the double bond compensated each

other and the ECL value became 16.9 (PEGA Coluwmn) No¥® 2)

The hydrogenation product of the acid, i.e., 7-methylhexadecanoic.
acid had an ECL value 1l6.4, and this value enabled us to
distinguish the iso-form and anteiso-form. This &\c:l.d]"£ had

(Note S)With that of 8-methyl-

(18)

hearly identical FCN -value
occtadecanoic acid with an ECL value (DEGS Column) 18.38
fhe decreagse of the ECL value by 0.5 after hydrogenation
indicated that-the double bond at the end of methyl branching
has greater, retention time - lengthening effect than the
double bond in ordinary straight-chain mono-enoic acid. The -
conditions applied for the GLC snalysis in this report could
not distinguish 7-methyl-6-hexadecenoic acid from
‘hexadeca-di-enoic acid (16:2) as they had nearly ldentical
‘retention times, but they could be éharacterized separately.v
by AgNO4-TLC or by a column of silicic acid impregnated;with.

silver nitrate.

% 7-methyl-6-hexadecenoic acid or 7-methyl-
hexadecanoic acid? (Translator's Note




Note (2): The value was 16.8 under the
conditions reported in Part III and also at
the column temperature 200°¢. ‘

Note (3): Abbreviation of fractional carbon’
numbers.

In this structure elucidation, the author estimated
presence of a tri-substituted double bond, and then conducted
an NMR analysis, which confirmed the partial structure of un-
saturated branched-chain that had one methyl group attached-
to the double bond. Since this partial structure\suggested'
probably isolation of a methyl ketone, selection of reference
materials for TiC and GLC analyses was easy.

The stéreochemistry of the acid was studied referring
to the analogous studies on the-sﬁructure of isopreholds by
Bates and Gale (1960)(17) and on the sterebchemistry of
' (18)
(17)

the principles of the former report . Thus the chemical

castaprenols by Weilburn and others who aiso applied

shift, 1.57 ppm ( § ), of the branched methyl establishes the

trans structure of 7-methyl-6-hexadecenoic acid isolated from

the fin whale blubber oil. . |
Further the NMR analysis»préved that the number~of total

protons was thirty;four, indicating the saﬁple to be a Cqyy-

mono~methyl-mono~ene carboxylic acid methyl ester, aﬁdAthe MS

analysis confirmed its molecular wgight to be 282, which

corresponded with a C,, unsaturated branched-chain fatty

acid. However, since fhe MS analysis was not made on its

hydrogenation product, the position of branching could not .
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be clarified. Incidentally, the report(19) on the MS analysis
of gaturated branched-chainAfatty acld methyl esters by Ryhage
and Stenhagen (1960) seems to suggest probable 1dentifi§ation
of the position of the branching. Therefbre; in future |
sﬁudies of unsaturated branched-chain fatty acids, it is
Important and valuable to obtain the MS data.of hydrogenation
products of the acids. '

It appears that 7-methyl-6-hexadecenoic acld 1s

.contained in about 0.01% of the fin whale blubber oil used in

this study. This same acid is also contained 1n spermwhale

(20)

blubber oil , and the unsaponified material of this oil

contained an alcohol corresponding to ﬁh@ acld, i.e.
7-methyl-6-hexadecenol. The author plans to repoft on the
details of these fiﬁdingé“elkewhere:7“Althéu§htV-meﬁhjlﬁhexa-
decanoic acld has been synthesized>by Welzel and

21 o
Wo jahn (1951)( ) this typeﬁ of unsaturated branched-chain

3

fatty acld seems to be a new acid found in nature.

Finally the author thanks Assistant Professor '
Nobutaka Takahashi and Research Assistant Asahi Murohashi of the
Department of Agriculbural Chemistry, College of Agriculture,
Tokyo University for the determination of Nuclear Magnetic -
Resonance Spectra, and Mr. Akira Fujii of Nissel Sangyo Co. Ltd.
for the determination of the Mass Spectrum. He also thanks +the
Research Director of this laboratory, Dr. Yozo Ishikawa for
his permission of thils research results. -

% Perhaps the authors meant fatty acids with
vinylic methyl group. (Trenslator's Note).
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