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V. SYNTHESIS OF ALL THE DIMETHYLENE-INTERRUPTED METHYL
ICTADECADIYNOATES AND A STUDY OF THEIR GAS-LIQUID CHRO-
fATOGRAPHIC PROPERTIES®

J, H.LAM and M. S. F. LIE KEN JIE
- hemistry Department. University of Hong Kong ( Hong Kong)
{ Received June [7th, 1975)

SUMMARY

Al the dimethylene-interrupted methyl octadecadiynoates have been syn-
thesised and the gas-liquid chromatograp’hic behaviour of these isomers was studied
on polar [Carbowax 20M, FFAP, DEGA, DEGS and Silar 10C (recently renamed
as Apolar 1QC}], semi-polar (XE-60)} and non-polar (SE-30, OV-101 and Apiezon L)
stationary phases. The possibility of identification and separation of these isomers is
discussed. The A°#7 isomer was found to decompose on most polar phases and the
4% isomer could not be eluted from the Carbowax 20M phase.

INTROBDUCTION

Christie and Holman synthesised the complete series of methylene-interrupted
cis,cis-octadecadienoic acids® and studied the physical*~ and some biclogical® proper-
ties of these isomers in detail. The occurrence in nature of several dimethylene-
interrupted octadecadienoic acid isomers®—*! led us to prepare the complete series of
the 1,5-diacetylenic Cyg acids to study their physical, chemical, and biological proper-
ti-s.,

Ali dimethylene-interrupted octadecadiynoic acids were readily synthesised
b well established methods!®. Fig. I outlines the various synthesis routes. Of the
p-ssible twelve isomers only four (456109, f7a.11a, fSa.i22 gpd /{11254 were previously
s: sthesised!?—14,

EI?ERIMENTAL AND RESULTS

G.s~tiguid chromataography o
The gas-liquid chromatographic (GLC) results were obtained under the con-

" For Part I}, see ref. 1.
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TABLEL

CONDITIONS FOR GLC

Column length, 2 m.

Stationary phase Temmperature Carrier gas Internal

(°C} (nitroger}  diameter

fow-rate {rans}
(mifmiry

10% DEGA 190 150 6.2

26% DEGS 190 50 21

10% FFAP 205 50 3.1

10% Carbowax 20M 205 50 3.t

10% Silar 10C” 190 60 6.2

169 XE-60 160 125 6.2

3% SE-3G 205 5¢ 3.1

1.5% GV-101 200 50 3.1

5% Apiezon L (APL} 220 150 6.2

* Recently renamed as Apolar 10C (ref. 15}
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f g.2. Equivalent chain Iength of diacetylenic Css methyl esters on different stationary phases.
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TABLE If

EQUIVALENT CHAIN LENGTHS OF INDIVIDUATL DIACETYLENICC,s METHYL ESTERS
AND THEIR MIXTURES GN APL

Isomer ECL A AZT A3 AL 45T

Ar=se 18.4C — 18,40 - - -
A3ede IR.I8 - - —_ - —
Ata8= 17.8¢ — — — 17.8% —
As=s3= 1787 - - — - 17.92
ASe-18s 1790 (790 — — — —
fTetze $7.93 — — 17.92 - -
Af=t22 3706 — — — — 1782
g (RO5 — £8.03 — - —
A=t 1295 — — — 17.95 —
T 15 — 1855 — —

B e t- 1 1850
% 12e,%c 17.96 —_ —_— — _ —

* Raseline separztion.
** Twin peak separation.
*** No separztion.

é;tze::e given in Table [ on a Pye 10+ or Varian 940 chromatograph equipped with a
fiame ionization detecior.

Eguivalent chain length (ECL) values were calculated from the distances
between the sclvent front and the peak of the other eluted components. Saturated
methyl esters {Cie. Cie, Cre. Crg. Cag. Css) were used as internal standards.

Fhe ECL values of all diacetylenic esters are compared in Fig. 2 and actual
valuss are recorded in Tables [i-X.

Efethyvl ociadecadivnoates. The lowest ECL values of these isomers were

TABLE L

EQUIVAI ENT CHAIN EENGTHS OF INDIVIDUAL DIACETYLENIC C;; METHYL ESTERS
AND THEIR MIXTURES OGN SE-38

Esgsmer  ECE BT B2 B3™ BT BSE

gesc 1881 — 1863 — - —
£2=7% 18335 — — — — —
Afese 1838  — — — - -

_{5e.9= 1827 — 18.25 — — —
Aé=t8s IR I6 — — 1835 — €32
ATets 1R 27 — — i8.38 —
_gSa.‘;:e i3 2 —- _ _ . _
A5=12a 833 — — — - 18.32
jﬁ&!te igjg _ - . {8_"7 _
guetse 1844 - — 1845 — —

jmsies 2 g3 IS8t — — — —
AgBers 1230 182t — - —

* Raseline separation.
** Twin peak seperation.
*** Shoulder separation.
£ XNo separation.
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TABLEIV -

QUIVALENT CHAINI ENGTHS OF INDIVIDUAL DIACETYLENICC: METHYL ESTERS
JND THEIR MIXTURES ON OV-101

womer ECL cI* c2™ c3™ CL7 Cs¢

i=.te 18.63 — 18.63 18.58 — —
iz 5e 18.38 —_ — — _ _
sa2s 1837 — — — - —
se9¢ (8IS — 1825  — - ~

srims [RIS

Ceste 1826 1829 — - -

serze (R31 — - — - =
Ferse 1837 — - 1837 — 18.4%

L z.is [R £Q — — — 18.3¢ —

_i:sz.ﬁe 8. J— —_ —_ —_— i8S.4%

bese IR 8T B84 — — —

gBetie 1821 - — — 18.3t1

* Basciine saparation.
** Twin peak separation.
“=~ Shoulder separation.
% Neo separadon.

recorded on the non-polar APL phase with values ranging from 17.87-18.31. while
orn OV-i01 and SE-30 phases these isomers gave almost identical retention behaviours
and ECL values ranged from 18.25-18.82 and from 18.26-18.82, respectively. On
all three meationed non-polar phases, the 12267 and A*°%-1% jsomers exhibited the
highest while the £*-5-A7% isomers gave the lowest ECL values (with nearly
identical ECL values on OV-10! and SE-30j.

On the semi-polar XE-60 phase, the ECL values were in the range 19.52-20.61
with .{la.6c fiza.16c gnd {13a.17¢ jsomers exhibiting nearly identical ECE values. The

TABLE ¥

EGQUIVALENT CHAIN L ENGTHS OF INDIVIDUAL DIACETYLERIC Gy METHYL ESTERS
AND THEIR MIXTURES ON XE-&0

Isomer ECL BE* p2*=  p3* p£e

imse 2055 —_— — —_ —
_ le,Te 19‘% — — — —
L tass 19.52 1853 - - -
L o= 19.60 — ig.6et - -
LEe 1967 — - - 19.79
- =He 168G  — - 1982  —
R 1283 _— — — 1278
o SiEe 19.90 — I9.88 — -
_ ‘eide A3 608 30.66 — 19.99 -
. fa.ife 20.09 — —_ — —_
. la,280 20.6! — — i —

- iz T 20—_51 — —_ —_ pu—

* Baseline separaticn.
“* Twin peak separation.
*** No separzsion.
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TARBLE VI

EQUIVAI EWNT CHAIN LENGTHS OF INDIVIﬁUAL DIACETYLENIC C;s METHYL ESTERS
AND THEIR MIXTURES ON CARBOWAX 20M

C.H.LAM, M. S. F. LIEKEN JIE

fsamer ECL  EI™ E2*™  EF* g Est
A.’.z.ée —_— —_ _— — _ _—
AS«.?e _— —_ _ - _— —
gie8e 2113 — - — 2115
A3a.8¢c 2510 21.09 — 21.09 — —
Asaiee 3119 — — 21.18 —
ATtz 2% 2% — 2128 — —
ASe.22 21 1% — — — 2115
A5x832 31 38 — — 2135 2133 —
Atea.tda 21 42 — — _ —
Aerse 21 64 21.63 21.63 — — —
fitlz. 162 3238 - —_ _ —_ _
13q,i7e 21 ‘86 —_— _ — — —

* Baseline separation.

** Twin peak separation.

trw

Shoulder separation.

£ No separation.

A4%%¢ isomer gave the lowest ECL value of all isomers and there was a significant
and gradual increase in the ECL values by the remaining isomers as the unsaturated
centres moved nearer to the terminal end of the carbon chain.

On the polar stationary phascs, the ECL values were lowest on Carbowax
20M, ranging from 21.10-22.28, and highest on Silar 10C phase (Note: 2 newly
packed column) with an ECL value ranging from 22.44-24.29. The DEGS phase was
found to be more polar than DEGA with ECL values ranging from 22.37-23.98 and

TABLE VII

EQUIVALENT CHAIN LENGTHS OF INDIVIDUAL DIACETYLENIC Cys METHYL ESTERS
AND THEIR MIXTURES ON FFAP

Fsomer ECEL Fit F2=* F37* F£"°  F5¢
A:c,‘.‘a 2“}“ — — —_— —_ —_—
‘,«_§3¢.7¢ — — — — — —_—
ALase 21.22 — — — — 3£.2¢
Asess 21.19 — — - 219 —
As=.1as 28.28 — — 21.29 —
A7eile 21 3% — — — — 21.36
Afef2e 3136 — — — 21.35 —
A%e13a 21.47 — 21.49 — — —
Alfetia 37 &5 — — 21,54 — —
Aiais 71 73 21.78 Z1.79 — —
a6z 32 47 23 A7 . —_ — —
g¥eliz 2361 - — — - —

* Baseline separation.

T

rew

i No separation.

Twiz pesk separation.
Shoulder separation.
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'ABLE VHI

- QUIVALENT CHAIN LENGTHS OF INDIVIDUAL DIACETYLENIC ¢, )
- ERS AND THEIR MIXTURES ON DEGA = METHYL ES

somer ECE GI* G2™° G G«s

wee 2262 — - — _
w2214 — — ~ -
_-ese 2159 2160 — 2167 —
_sese 2164 — 21.66 — -
_=9T 2180 — - 2179 —
(ene 2187 — - — 2191
_eete 2198 — 2197 — 21.91

_etsa 2203 2203 — -

. ite.lda 3313 —_ —_— — —_—
L:xlc.{fﬁ 2227 — — — —
Ja:c.xéc 23.1¢ _— — _ —_
dlSc.L?c 22.8I — — . -

* Baseline separation.
** Twin peak separation.
*** Shoulder separation.
& No separation.

from 21.59-23.19, respectively. The ECL values of these isomers ranged from 21.19-
22.47 on the FFAP phase.

The 4372 isomer decomposed when injected onto ali polar stationary phases
except DEGA. A series of components was eluted and the largest peak eluted from
Carbowax gave an ECL value of 19.76, FFAP (20.72), DEGS (20.64), and Silar 10C
(20.78). Moreover, the A4%%% {somer could not be eluted from the Carbowax 20M
column. All polar columns used in this work were newly packed and it is noteworthy

TABLE IX

EQUIVALENT CHAIN LENGTHS OF INDIVIDUAL DIACETYLENIC C;s METHYL ESTERS
AND THEIR MIXTURES ON DEGS

fsomer  ECE HI* H2*" H3™  HL™T H5E

Aresa 23.18 2326 — - —

_}‘:,7: —_ —_— _ — _ _—
£ =Be 3237 22.36 - — - —
J 2se 22.40 — — — 2248 22.59
-4 e 22.59% — 22.58 - - —
4 uita 3263 _ — — — 32.59
A 9993 _ _ — 2275 -
1 sa 2280 — — - - -
A4 alte 3326 _ — — — —
g =13 2305 — 2314 - - -
4 =ifa 5% 9Q — — 2393 - -
4 wite 33 59 . — 23.63 - -

© Baseline separation.
“* Twin peak separation.
"* Shoulder separation.
£ No separation.
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TABLE X

EQUIVALENT CHAIN LENGTHS GF INDIVIDUAL DIACETYLENIC é;s METHYL ESTER!
AND THEIR MIXTURES ON SILAR 10C

Fsomer Newly packed columrn Aged column

ECL II* P2 [ KT I ECL JFI* J2* I3 HTTC ST
Aza.6e 2382 — — — — — 23.38 — - - - -
A32Ts - — — — — — 226t — - — — —
Lfte8e 2244 — — — 2246 — 2893 2193 — — — —
" 4592 2262 — — — 22,46 — 2206 — 2206 — —_ —
Aeatee 22798 — 2279 22385 — - 22.2% — — - — —
(gt 2285 2295 — — — — 2245 2246 — 2244 2252 —
A8a.12e 2305 — — 2305 — 23,18 2253 — 22.53 — —_ —_
Afe12e 2314 — 2314 — — — 2263 — — — 22.52 —
10e.13a 23.24 — — — — 23,10 22,72 — — 2264 — 22.81
Atre.ise 23.43 2343 — — — — 2256 — — — — 22.81
cJBmise 2429 — — - - — 23,70 — - — — -
A3e17e 2395 — — — — — 23.31 — - — — —

* Baseline separation.
* Twin peak separation.
k32 4 T -
No separation.

to point out that, when the 437 jsomer was injected onto an aged (in constant use
for about one year) Siiar 10C column, this isomer did not show any signs of decom-
position. All isomers were subseguently re-run on the aged Silar 10C column (Table
X) and the corresponding ECL value of each individual isomer was on an average
0.53 fractional chain length (FCL) lower than that observed on the new:iy packed
Silar 16C column. Nevertheless, the two sets of data produced a coherent parallel
plot. No immediate explanation could be given for this unexpected behaviour of the
A37% isomer. From the above observation it seems that 4%+% and 4%*7 isomers are
very labile compounds; they seem to polymerise on contact with the polar groups of
the stationary phases at high temperatures (190-205%) or isomerise into less polar
substances. A separate study has now been designed to investigate further this unusual
behaviour and to determine the nature of this deviation.

TABLE XI
SEPARATION OF MIXTURES OF METHYL OCTADECADIYNCATES

Stationary phase Begree of separation ( Bifference in ECL)

Baseline Frin peak Stoulder No separation
APL >0.37 (A1-2) 0.21 (A3) — <0.15 {A4-5)
SE-30 0.6C (B} >0.18 (B2-3} Q.11 (B4) .07 (B5)
OV-10i $.53 (C?) =>0.26 {C2-3) 0.19 (C4) 0.11 (C5}
XE-60 2.45 (O1) =618 (D2-3) — 0.16 (B4}
Carbgwax 20M G.5£(E1) >0.28 (E2-3) §.20 (E4) G.18 (ES)
FF/ Q.68 (F1} >0.26 (F2-3) Q.17 (F4) 0.03 (F5}
DEGA 0.44 (G} 8.34 (G2} 0.21 (G3} Q.11 {G4)
DEGS .81 (Ffi) 0.46 (H2) =032 (H3-%) 0.23 {H5)
Silar 10C (new) 848 (I1) >0.26 (12-3) — <0.19 (I4-5)

Silar 1QC (aged) ©.52 (J1} >0.27 (J2-3) — <0.24 (J4-5)
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Mixtures of these isomers were aiso examined on ali available stationary
sses including the aged Silar 10C column (Tables If-X) and it is possible to
- scribe the degree of separation as baseline, twin peak or shoulder. The results are
nmarized in Table XI. On the non-polar stationary phases the efiiciency of sepa-
ion of the isomers on SE-30 was almost identical to that of GOV-101, but better than
APL phase. The Silar 16C phase was superior in separating these isomers to any
. the other polar stationary phases. On all phases, the ECL value was Very repro-
. ;ible, as demonstrated by the examination of mixtures of these isomers.

R

mo o

S: athesis and properties

-

Methyl 2, 6-octadecadiynoate (A5}

£,5-Heptadecadiyne. Bromine (165 g, 1.03 mole} was slowly added to a mixture
of 1,5-hexadiene (41 g, 0.5 mole) in diethy! ether (150 ml) at 0-5°. The solvent and
any excess bromine were removed under reduced pressure and the crude [,2,5.6-
tetrabromohexane in tetrahydrofuran (THF) (150 ml) was then added to a sodium
amide suspension in liqguid ammonia (prepared from 64 g of sodium, 2 g of iron([i}
nitrate and 2.5 I of liquid ammonia) and stirred for 1.5 h. I-Bromocundecane (110 g,
0.5 mole} in THFE (100 ml} was then added and the reaction mixture stirred overnight.
Distillation of the ethereal extract gave !,5-heptadecadiyne (10.5 g, 10.49 vield,
b.p. 88-94°/0.05 mm Hg).

Methytf 2.6-octadecadiynoate. 1,5-Heptadecadiynz (iQ.I g, 0.1 mole) in an-
hydrous diethyl ether (30 mi) was added to ethylmagnesium iodide (prepared from
24 g of magnesium, 15.5 g of ethyl iodide and 150 mi of diethy! ether) at 0—5° and
reffuxed for I h. The suspension was then cooled to 0—3° and dry carbon dioxide
gas was flushed through the reaction flask. An exothermic reaction ensued and the
passage of carbon dioxide gas was stopped when the temperature dropped to 5°.
Dilute hydrochloric acid (5 M, 100 mi) was added and the acidic fraction isolated in
the usual way. Re-crystallisation of the crude acid from n-hexane gave pure 2,6-octa-
decadiynoic acid [6.3 g, 55% yield, m.p. 64-64.5°: anal.: C = 77957, . H = 10.24%
(caled. C = 78.21 %, H = 10.21 % }]. The acid (2.2 g, 0.008 mole} was refluxed with
14% boron triffuoride-methanol complex (10 ml) and anhydrous mathanol (30 mi)
for 20 min. The solution was diluted with water and extracted with n-hexane (three
times 3G mi). Pure methyl 2,6-octadecadiynoate (1.5 g, 659 yield} was abtained.

Methyt 3,7- and 4,8-octadecadiynoates (A%, A4%5¢)

The corresponding 1,5-hexadecadiyne (7% vield, b.p. 86-93°/0.05 mm Hg) and
I, pentadecadivne (13 % vield, b.p. 63-65°/0.02 mm Hg) intermediates were prepared
in 1 manner similar to I,5-heptadecadiyne by appropriate chain-extension methods.

3,7-Octadecadiyn-1-of. 1,5-Hexadecadiyne (I5.5 g, 0.07 mole) in THF (50 ml}
w: : added to a suspension of lithium amide (prepared from 7 g of itthium, 1 g‘of
irc (IIT) nitrate and 2 I of liquid ammonia) and stirred for 1 h. Excess ethyiene oxide
8 g, 2.0 moles) was added to the suspension and:the mixture was stirred for 48 h
ur. ‘er refiux. The crude octadecadiynol was purified by silica celumn chromatography

(4. g, 189 vield).

* The value in parentheses is the same for all isomers.
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4,8-Octadecadiyn-I-ol. 1,5-Pentadecadivne (26.8 g, 0.13 mole} in THF (50 ml;
was added to z suspension of lithium amide (prepared from 7 g of lithium, I g of
iron(III} nitrate and 2 I of ammonia) and stirred for 1.5 h. 3-Bromotetrahydropyrany:
propanol (22 g, 0.098 mole) in THF {50 ml) was then added and the reaction mixture
was stirred overnight. The ethereal extract was shaken with dilute sulphuric acid
(0.2 M, 100 ml) and the pure octadecadiynol isolated by.column chromatographs
{10 g, 299 yield).

Methyl 3,7- and 4,8-actadecadivnoares. Both octadecadiynoic acids were ob-
tained by chromic acid oxidation. Chromic acid (prepared from 2.25 g of chromiur
trioxide, 1.7 ml of concentrated H,SQ, and diluted to § mi with water} was added «
3,7-octadecadiyn-1-ol (4.5 g, 0.017 mole)} in acetone (3¢ ml) at 0-5°. The mixture wa:
then stirred for 30 min at room temperature, diluted with water and extracted witkh.
diethy! ether, The acidic fraction was isolated and on re-ctystzllisation gave pure
3,7-octadecadiynoic acid (1.4 g, 339 vield, m.p. $3-94°; apal.: C = 78.20%, H =
1089},

4 8-Octadecadiynoic acid (4.0 g, 389 yield, m.p. 95-95.5; anal.: C = 78.15%,
H = 10.319;) was similarly obtained. Esterification of the acids gave pure methyl
octadecadiynoates.

Maethyl 3,9-0ctadecadiynoate (A%%5°)

1,5-Tetradecadiyne. 1,5-Tetradecadiyne (27.4 g, 389/ yield, b.p. 68-70°/0.05
mm Hg, Hit. 124-128°/13 mm Hg'®} was prepared in a similar manner as described for
i,5-heptadecadiyne by appropriate chain-exiension procedure.

i-Chloro-4,8-heptadecadiyne. 1,5-Tetradecadivne (27.4 g, 0.14 mole} in THF
(50 ml) was added to a suspension of lithium amide (prepared from 1.4 g of lithium,
0.5 g of iron{IIl) nitrate and 2 ! of ammoniz) and stirred for I h. I-Bromo-3-chloro-
propane (39 g, 6.2 mole) in THF (40 ml) was then added and the mixture stirred
overnight. The ethereal extract was distilled until the temperature reached 80°/6.05
mm Hg. The crude chloroheptadecadiyne was percolated (n-hexane as eluent) through
a silica gel column (30 g} to give a light yellow coloured 859 pure I-chloro-4,8-hepta-
decadiyne (35 g, 949 vield).

Methyl 5,9-octadecadiynaate. 1-Chloro-4,8-heptadecadiyne (35 g, 0.13 mole)
was heated at 120° in dimethyl suiphoxide (109 ml) in the presence of sodium cyanide
(9 g. 0.18 mole) for 3 h. The isolated cvanc derivative was left in 25% (w/w) of
hydrogen chloride-methanol (400 mi) for 20 h. The reaction mixture was pour-d
into ice (309 g} and extracted with light petroleum (b.p. 66-80°). The crude ester & 15
subsequently percolated through a silica gel (20 g, n-hexane as eluent) column a ¢
then refiuxed with sodium hydroxide (12 g, 0.3 mcle) in methanol (600 mi) for I 2
The acidic fraction was isclated and re-crystallisation from z-hexane gave pure oc i
decadiynoic acid (8.2 g, 31 %, m.p. 51-51.5°, anal.: C — 78.48 % H=1027%}).T ¢
acid was converted to its methyl ester using boron triffuoride—methanol complex.

Methyl 6,10-, 7,11-, 8,12-, 10,14-, I1,15- and i2,I6-0ctadecadiynoates (45" 7,

A‘h:,ila. A&‘:.Ik’ él&z,l-&cz: Auz.ifcz’ _/_‘tua.l&z)

The corresponding 1,5-alkadiyne {(see Table XII) and i-chloroheptadecadiy 1€
intermediates were prepared in 2 similar manner to 5,9-octadecadiynoate by app: -
priate chain-extension methods. The C,; chlorides were converied into the cya ©
derivative and then treated with hydrogen chloride—methanol. The resulting mett v!
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HYSICAL PROPERTIES OF 1,5-ALKADIYNES, CH (CH.).C=C(CH:),.C=CH
B.p. (°C}imm Hg Lit.b.p.(*C}jmm Hg Ref. % yield

. 57-59/0.1 L118-124/16 12 33
81-83/4.0 100/20 13 30
69-72/4.0 4-86/16 12 24

T6-78/10 17
75-76/35 62/t9 i8 30
T3-77/32 50-55/22 14 37
67-68/50 19
v 125-135/76C 67-C8/100 19 20

ester was then hydrolysed to the acid and the latter purified by re-crystallisation from
n-hexane.

Aethyf 9,F3- and 13,17-octadecadiynoates (A%9%-132, f13=.17a)

1,5-Decadiyne (439} vield, b.p. 76-82°/15 mm Hg, 909 pure) and 16-chioro-
5.9-hexadecadiyne (83 % vicld) were obtained by appropriate chain-extension methods
from 1,5-hexadiyne.

Methyl 9, 3-octadecadiynoate. 16-Chloro-5,9-hexadecadivne (38.1 g, .15 mole)
was refluxed in the presence of sodium iodide (15 g, 0.1 mole} and sodium diethyl
malonate {prepared from 2.27 g of sodium, 16 g of diethyl malonate and anhydrous
ethanol 150 ml) for 16 h. The malonic ester derivative was isolated and hydrolysed
with potassium hydroxide (27 g, 0.75 mole) in ethanol (275 ml) to the corresponding
diacid (29.9 g). The crude diacid derivative (12.5 g} was refluxed with sulphuric acid
(0.25 Af, 250 ml) in dimethyl sulphoxide (250 ml) for 24 h. The hydrolysis product
was isolated and esterified. Methyl 9,13-octadecadiynoate was isolated by silica gel
column chromatography (5 g, 349 yield). Pure 9,13-octadecadienoic acid was ob-

TABLE XIIi

MELTING POINTS OF ALL DIMETHYLENE-INTERRUPTED CCTADECADIYNOIC
ACIDS

Lomer Afp.* Af.p._ Iit. Ref. Microanalysis™

e o C(%) H(%)
_i"=8e 64-64.5 77.93 10.2¢
R g3-94 78.2¢ 10.09
47 28e 25-95.5 78.15 10.31
g =8z 51-51.5 78.48 10.27
4 =0 57-57.5 56.5-57 20 78.50 10.40
A i 48-48.5 £8-48.5 13 78.32 10.45
4 nize 53-33.5 52.5-53 20 78.42 1042
g 83z 33.5-54.5 78.32 10.08
g talde 6162 78.43 16.42
4 e1fe 75-76 76-77.1 i4 77.85 10.10
4 =i8c 7879 78.32 10.33
4 atie 62-63.5 7786 10.76

* Uncorrected.

== Calculated; C = 78.21 %, H = 10.21%.
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tained by re-crystallisation from n-hexane (m.p. 53.5-54.53°; apmal.: C = 78.32%
H = 10.989%). i -
Methyl 13,17-0ctadecadivnoate. 16-Chloro-1,5-hexadecadiyne (46 7% yield} war
prepared by appropriate chain extension from 1,5-hexadiyne. Extension of the chloro-
hexadecadiyne by malonic ester synthesis gave pure 13,17-octadecadiynoic acic
(m.p. 62-62.5°, 6% vield; anal.: C = 77.86 %, H = 10.76 %)-
Melting points of all octadecadivnoic acids are summarized in Table XIIL

Purity ckeck

Small porticns (10 mg-3 g} of the methyl octadecadiynoate isomers wer<
partially hydrogenated over Lindlar catalyst® and cleavage oxidation?® of the methy
cis,cis-octadecadienoates (25 mg) gave the corresponding mono- and/or dicarboxylic
acid moitics only. i
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