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The compound mentioned in the title has been prepared by
condensation of 3,8-dimethyl-3,8-dihydroxy-decadiyne-(1,9) with
two moles of 4-[2',6,6-trimethyl-cyclohexene-(1)-yl]-2-methyl-
buten-(3)-al-(1), followed by dehydration and partial hydrogenation
of acetylenic bonds. Intermediates and the final product were puri-
fied by absorption chromatography, and their structures were pro-
ved by spectroscopic and analytical methods.

The total synthesis of $-carotene, the most important of the provitamin A
carotenoids was achieved several years ago by the three groups of workers.!,>#
Many papers concerned with the synthetic chemistry of carotenoids bave been
published and several review articles summarizing these findings have

appeared.4

Several carotenoid hydrocarbons more saturated than C, H;, have been
isolated from various classes of funges, but the structure of most of these
compounds has not been established so far.s A crystalline dihydro-f-carotene
has been isolated from Cyclamen persicum and was proved by Karrer and
Leumann® to be 7,7-dihydro-g-carotene (I). The same compound was prepared
in 1940 by Karrer and Ruegger? through reduction of 3-carotene with aluminum

amalgam.

CHj3 CHs CHj ?H3

] | |
@C}FCH—C=CH—CH=CH—-C'CH—CH2—CH2-—CH =C -CH=CH—-CH=C-CH=CH :@

I

The total synthesis of 7,7-dihydro-f-carotene was achieved by Inhoffen
et al.8 in 1953. They have prepared the hydrocarbon I by condensing a mixture
of C,,-hydrocarbons II, IIT and IV with two moles of 4-[2",6",6'-trimethyl-cyclo-
hexene-(1)-yl]-2-methyl-buten-(3)-al-(1) (C,,-aldehyde). The acetylenic bonds
of the mixture of C,,-diols were selectively reduced to double bonds and after

*Part I, D. Fle§, V. Tomas§i¢, and A. Markovac-Prpié¢, Croat. Chem.
Acta, 30 (1958) 69.
) i Takc?n from the thesis submitted by A. Markovac-Prpi¢ in partial fulfilment.
of the requirement for the degree of Doctor of Chemistry (equivalent to Ph. D.) at
the University of Zagreb.
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CH, CH,
CH= C—(L:CH——CHZ—CHg—CHz(i?—CECH II

CH, CH,
CHéC—(!—CH2~CH2—CH2—CH=C—CECH 851

CH, CH,
CHEC—C———CHg——CHz——CHz—CH2—é—CzCH v

-a double allylic shift and dehydration 7,7'-dihydro-3-carotene was obtained.

Isler and his associates? have prepared the same hydrocarbon I in 1956,
‘by applying the Nyler-Whiting reaction to acetylenic diol V.

CH; CH, CH; CH,

| | | |
ﬁj[CHg-ﬂCH—C —CH=CH—CH=C —(ltH—C - C-(I.‘.H—-C—CH—CH =CH—C=CH-CH, ﬁ
(1] OH

A%

In our studies on the preparation of carotenoids more saturated than
‘B-carotene, we have prepared 15,15’-dihydro-f-carotene by the use of the fol-
lowing reaction sheme:

Cu + C12 + C14 = C*o

“The central C,,-component was 3,8-dimethyl-3,8-dihydroxy-decadiyne-(1,9) (Va),
which was prepared by condensation of lithium acetylide with octanedione-(2,7)1
inn liquid ammonia. C,,-Diol VIa was purified by vacuum distillation and cry-

CH, CH,

B
“CH=C—0-—CH,-CH =~ CH 0~ C=CH VI R=H

OR OR VIb R = p-O,NC,H,CO-

stallised from a mixture of ether and petroleum ether. The structure of this
compound was proved by analytical and spectroscopic methods and by prepa-
ration of a crystalline bis-(p-nitrobenzoate) (VIb).

The phenyl-lithium condensation of C,,-diol VIa with two moles of C,,-
-aldehyde gave 1,18-bis[-2,6’,6-trimethyl-cyclohexene-(1')-y1]-3,7,12,16-tetrame-
thyl-4,7,12,15-tetrahydroxy-octadecadiene-(1,17)-diyne-(5,13) (C, ~tetraol VIIa),
which was contaminated with some low boiling material. The low boiling
iractions were removed by high vacuum distillation, the air bath temperature
not exceeding 80°. From the undistilled portions C,,~tetraol VIIa was isolated
‘by repeated absorption chromatography on neutral aluminum oxide. The chro-
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?Hg (ng CI:HJ [;,H; ,
, CH-CH-CH—QH—-Cic—g—CHZ—CHZ—CHz—CHQ-(‘)-CEC—CH—GH—CH=CHjij
0r R oR  ORr
Vila R=H

VIIb R = COCH,

‘matogram was developed with a mixture of petroleum ether-ether giving six
zones which were removed mechanically. The first three zones contained some
low molecular weight materials, as indicated by molecular weight determi-
nation, while from the fourth zone was isolated a polyene compound corres-
ponding to an empirical formula C,;H, O,;, which was identified as 14-[2,6',6'-
trimethyl-cyclohexene-(1')-y1]-3,8,12-trimethyl-3,8,11-trihydroxy - tetradecaene’-
~(13)-diyne-(1,9) (Cy-triol VIII). The fifth zone contained a mixture od C,g-triol
VIII and C, -tetraol VIIa, while the sixth zone upon rechromatography gave
the analytically pure C,,-tetraol VIIa.

_ GHis GHs CHy
@:CH=CH ~CH-CH ~C=C~C ~CH, ~CHy—CH=CHe ~C — C=CH
OH oH OH
VIII

The infrared spectrum of C,,-triol VIII shows the presence of terminal
acetylenic bond at 3250 cm™, while the band at 2100 cm™ indicates the presence
of —C=C— group.* The active hydrogen and molecular weight determination
are in agreement with the triol structure. The ultraviolet spectrum of C,,-tetraol

CH3 (}H3 H3 CH3

¢
ij:cu«—-cri—éH-c':H—cH=CH—g—CHZ—CHZ—CHZ-OHQ«C—cu=cn—cu—éu-cu—cu
: OH 0H OH 6

IX

in ethanol is given in Fig. 1 and shows a maximum at 2470 A with an extinction
value of 12120. The hydroxyl streching frequency appears in infrared spectrum
at 3358 ecm™12 A tetraacetate VIIb and a partially hydrogenated C,H,,O,
tetraol IX were also prepared. The absorption bands of teiraacetate VIIb in
infrared spectrum are located in the expected positions: 1750 cm™ (C=O stre-
tching vibration) and 1250 cm™ (—C—O— stretching vibration).'s

The stepwise dehydration of the C, -tetraol VIla with p-toluenesulfonic
acid in toluene gave the crude mixture of C,,~hydrocarbons, from which 11,11’-
~dehydro-15,15"-dihydre-f-carotene (X) was isolated by the column chromato-
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Fig. 1. The ultraviolet absorption spectrum of Cg-tetraol VIIa in ethanol.

CHj3 CHs CHj CH3

[} | [} ]
ii[cu=cn—c=cu-c-c -C=CH-CHz~CHy—CH—-C-C=C-CH=C-CH=CH :@

X

graphy on neutral aluminum oxide. The chromatogram was developed with a
mixture of benzene and petroleum ether, and the third zone was rechromato-
graphed to give analytically pure hydrocarbon X. The ultraviolet spectrum in
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Fig. 2. The ultraviolet absorption spectrum of 11,11’-dehydro-15,15’-dihydro-p-carotene (X)
in cyclohexane. )
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cyclohexane (Fig. 2) shows a maximum at 3100 A which is in agreement with
the proposed structure. This structure was also confirmed by perhydrogenation
in the presence of Adams’ catalyst.

The partial hydrogenation of 11,11’-dehydro-15,15-dihydro-3-carotene X by
the use of a Lindlar catalyst' gave a mixture of hydrocarbons, which after

CH3 . CHy CH3 CHj

| | |
@:euz—cn=é—cn=cu—ca= £~ CH=CH—CH=CH—C=CH—CH=CH—C=CH-CH, ]ij
pra|

rechromatography on neutral aluminum oxide of the activity III yielded three
zones. The third zone was eluted with a mixture of ether and methanol, and
rechromatographed through a column of aluminum oxide of the activity II.
Chromatogram was developed with a mixture of petroleum ether and benzene.
From the third, orange-yellow zone, 15,15-dihydro-3-carotene (XI) was eluted

2000

,n
£ m
=
oy
—

1800 /

1000

|
/
j
/
H AN
N
L

N
AN

\\
0

250 300 350 400

~=

om-!

Fig. 3. The ultraviolet absorption spectra of 15,15’-dihydro-B-carotene (XI) in cyclohexane (
and vitamin A (———)

)

with ether-methanol as an orange-yellow glassy solid. The product gave chara-
cteristic blue-violet color with the Carr-Price reagent.!” The ultraviolet spectrum
of 15,15’-dihydro-3-carotene in cyclohexane shows maxima at 2880 A and at

Lom 720 and 1900 respectively. The resemblance
of the ultraviolet spectrum of 15,15-dihydro-3-carotene and vitamin A!® is

shown in the figure 3.
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EXPERIMENTAL#*

All chromatographic separations were performed under a stream of repurified
nitrogen1? in the absence of the direct day-light. Aluminum oxide, standardized
according to Brockmann, neutral, of the activity IV was used if not otherwise stated.
The infrared spectra were recorded on a Perkin-Elmer Mod. 134 spectrophotometer,
NaCl prisms, in Nujol, and ultraviolet spectra on Beckman Model DU spectrophoto-
meter.

Octanedione-(2,7)

Thirteen grams of 1,8-bis-(diazo)-octanedione-(2,7) were converted to octanedione-
-(2,7) following esentially the procedure used [or the preparation of octene-(4)-dione-
-(2,7).18 Yield 9 g. (90%), b.p. 1140 at 10 mm; m. p. 420%*

3,8-Dihydroxy-3,8-dimethyl-decadiyne-(1,9) (VIa)

A solution of 8g. of octanedione-(2,7) in 50 ml. of ether was added during one
hour with vigorous stirring into a solution of lithium acetylide prepared from 1.2 g.
of lithium in 250 ml. of liquid ammonia. The mixture was stirred for an additional
hour under a slow stream of acetylene. The complex was decomposed with 15 g. of
ammonium chloride and ammonia allowed to evaporate overnight at room tempe-
rature. After working up the residue with ether and water, drying with magnesium.
sulfate and evaporating the solvent, 12 g. of the crude oily product was obtained. It
contained 27% of Cig-diol VIa as determined by silver nitrate titration of ethynyl
group according to Eglinton and Whiting.19 The crude carbinol was dissolved in 10 ml.
of methanol and treated with a solution of semicarbazide acetate (prepared from
5.5 g. of semicarbazide hydrochloride, 8 g. of sodium acetate and 10 ml. of methanol).
After standing overnight at room temperature, the semicarbazone fraction was
removed by suction filtration and the mother liquor concentrated in vacuo. The oily
residue was dissolved in 80 ml. of ether, washed with two 5-ml. portions of water,
neutralized with sodium bicarbonate solution, dried and solvent evaporated to give
5.8 g. of a product containing 93.5%¢ of Cis-diol VIa. This product was further purified
by vacuum distillation at a temperature of 108—1100 (bath temperature) and a pressure
of 0.06 mm. yielding a colorless oil which solidified on standing; m.p. 86—890. A
sample was crystallised for analysis from a mixture of ether-petroleum ether (b.p.
40—600) (1:1) and melted at 910.

The infrared spectrum shows the bands at 3250 cm™ (=CH), 2090 cm™t (—C=C—)-
and 3400 cm™1 (—OH).

Anal. 9.63 mg. subst.: 26.11 mg. COs, 7.90 mg. H.O
C12H1g0p (192.2) calc’d.: C 74.19; H 9.34%
found: C 73.99; H 9.18%
Active hydrogen: calc’d.: 2
found: 1.9

3,8-Dimethyl-3,8-bis-(p-nitrobenzoyloxy)-decadiyne-(1,9) (VIb)

A mixture of 0.5g. of Cye-diol VIa and 0.5 g. of p-nitrobenzoyl chloride in 5ml.
of pyridine was heated for thirty minutes on a water bath. The reaction mixture was
treated with a saturated sodium bicarbonate solution, the crystalline precipitate-
filtered off, washed with water, dried and recrystallised from a mixture of benzene--
petroleum ether (b. p. 40—609) (1:1) to give dibenzoyl derivative VIb; m. p. 1709.

Anal. 9.86 mg. subst.: 22.81 mg. COs, 4.08 mg. H:O
CogH4OgN, (492.47) calc’d.: C 63.41; H 4.91%
found: C 63.13; H 4.63%

1,18—Bis;[2’,6’,6’—tTimethyl-cyclohexene-{l')-yl]—3,7,12,16— tetramethyl-4,7,12,15-
-tetrahydroxy-octadecadiene-(1,17)-diyne-(5,13) (C,,-tetraol) (VIla)

A solution of 3.82g. (0.02 mole) of Ci2-diol VIa in 100 ml. of benzene was treated
under vigorous stirring with 67 ml. of an ethereal solution of phenyl-lithium (0.56 g.,

* Melting points are uncorrected

** Reported m.p. 43910
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0.08 mole). The yellow suspension which resulted, was refluxed for three hours at a
bath temperature of 60—700, while a slow stream of nitrogen was bubled through..
The reaction mixture was cooled to room temperature, a solution of 12.1g. of Cis—
-aldehyde2o in 50 ml. of ether was added and heating continued for an additional six
hours. After cooling to room temperature the yellow suspension was poured on a
mixture of 60g. of ice and 6 ml. of phosphoric acid. The water layer was separated,
extracted with three 50-ml. portions of ether, the total crganic fraction washed with.
three 20-ml. portions of water, neutralized with three 15-ml. portions of a saturated
sodium bicarbonate solution, dried over magnesium sulfate and solvent evaporated’
in vacuo to give 15 g. of a yellow oil. The crude condensation product was transfered.
into a short path distillation apparatus and the fraction distilling at 104 mm and 80— .
900 (bath temperature) was removed. Molecular weight of this fraction was 190+15
(cryoscopic in dioxane). The residue which showed a molecular weight of 540 (cryo-
scopic in dioxane) (calc’d. for Cyo-tetraol VIIa 606.9) was dissolved in 10 ml. of ether
and poured on a column of neutral aluminum oxide (25X2.5 cm.), and the chromato-
gram developed with 500 ml. of a mixture of petroleum ether (b.p. 40—60°) and ether
(10:1) to give six zones, which were separated mechanically. The first three zones
were eluted with ether yielding, 0.37g., 0.3g., and 0.5g of oily products having:
molecular weight of 284, 156 and 180 respectively (cryoscopic in dioxane) and were
discarded. The fourth, yellow-brown zone was eluted with 400 ml. of a mixture of
ether-methanol (10:1) yielding 0.45g. of a dark-yellow oil with a molecular weight
of 450. Purification of this product is described under the preparation of 14-[2,6,"6'-
-trimethyl - cyclohexene-(1") -yl] - 3,8,12 - trimethyl-3,8,11-trihydroxy-tetradecaene-(13)-
-diyne-(1,9) (Cge-triol VIII). The fifth zone was eluted in the same manner giving
0.5 g. of a yellow oil with a molecular weight of 510. When treated with an aqueous
silver nitrate solution, a slight turbidity occured, indicating that some of the Cgg-triol
was still present. The fifth zone was not further purified. The elution of the sixth zone
with 500 ml. of ether-methanol (10:1) gave 1.5g. of a light-yellow oil, which had a
molecular weight of 565 (cryoscopic in benzene). This fraction was dissolved in 20 ml.
of ether and rechromatographed on aluminum oxide (25X2.5 cm.), the chromatogram-
developed with 500 ml. of a mixture of petroleum ether (b.p. 40—609) and ether (10:1),
and the two zones separated mechanically. The second zone was eluted with 300 ml.
of a mixture of ether and methanol (10:1), the effluent washed with three 20-ml. por-
tions of water, dried over magnesium sulfate and ether evaporated yielding 0.7 g. of
Cyo-tetraol VIIa as a viscous yellow oil.

The ultraviolet absorption spectrum of Cyo-tetraol VIIa in ethanol shows absorp--
tion maximum at 2470 A (e 12120) (Fig. 1).

Anal. 9.23 mg. subst.: 26.93 mg. CO», 8.41 mg. H:O
Cy0Hg2O4 (606.9) calc’d.: C 79.26; H 10.30%
found: C 79.62; H 10.19%%
Molecular weight (cryoscopic in benzene): calc’d.: 606.9
found: 590
Active hydrogen (Zerewitinoff): calc’d.: 4
found: 3.9

Perhydrogenation. A sample of Cyo-tetraol VIIa (50 mg.) was hydrogenated
over Adams’ catalyst in a mixture of cyclohexane-acetic acid (1:1), and absorbed.
13.9 ml. of hydrogen (S.T.P.); calc’d. 14.7 ml.

Active hydrogen (Zerewitinoff): calc’d: 4
tfound: 3.9

1,18-Bis-[2',6",6'-trimethyl-cyclohexene-(1")-yl]-3,7,12,16- tetramethyl-4,7,12,15-
-tetraacetoxy-octadecadiene-(1,17)-diyne-(5,13) (VIiIb)

A solution of 0.48 g. of Cjo-tetraol VIIa in 5 ml. of benzene and 5 ml. of pyridine:
was cooled to —5° and under vigorous stirring, treated with 0.37 ml. of acetyl
chloride. The reaction mixture was stirred for one hour at 0° then heated for an
additional hour at 60° and kept overnight at room temperature. The reaction mixture
was poured on 5 ml of 5% sulfuric acid, water layer separated, extracted with
three 5-ml. portions of benzene, the total benzene fraction washed with water,
neutralized with a saturated sodium bicarbonate solution, dried and evaporated
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in wvacuo yielding 0.5 g. of a pale yellow oil. Crude tetraacetate was dissolved in
5 ml. of ether, poured on a column of aluminum oxide (10 X 2 cm.), and the chro-
matogram developed with 200 ml. of petroleum ether (b.p. 40—60° giving two
yellow zones. Elution with 200 ml. of benzene afforded 0.15 g. of viscous, colorless
oil. The analytical sample was dried for 5 hours at 250 and 1074 mm. The compound
had no free hydroxyl group as indicated by active hydrogen determination and
infrared spectrum. The bands at 1750 cm™ and 1230 em™! are attributed to C= 0
and C — O- stretching vibrations.

Anal. 11.82 mg. subst.: 32.19 mg. CO;, 9.86 mg. H2O
CysH70s (775.04) calc’d.: C 74.38; H 9.10%
found: C 74.32; H 9.33%
Active hydrogen (Zerewitinoff): calc’d.: 0
found: 0.1

1,18-Bis—[2',6',6’—1;rimethyl—cyclohexene—(l')-yl—]-3,7,12,16-tetmmethyl—4,7,12,15-
—tetrahydroxy—octadecatgtraene-(l,5,13,17) (Ix)

A sample of analytically pure tetraol VIIa (80 mg.) was dissolved in 7 ml. of
dioxane and hydrogenated in the presence of a Lindlar catalyst.l* Approximately
theoretical amount of hydrogen for partial reduction of triple bonds (5.6 ml.,
cale’d. 5.9 ml. S.T.P.) was consumed in 5 hours, when the uptake of hydrogen
stopped completely. The catalyst was separated by filtration, dioxane evaporated
in wvacuo, and the oily residue dried for analysis for 5 hours at 25° and 107* mm.

Anal. 14.00 mg. subst.: 40.54 mg. CO,, 13.76 mg. H:O
CsoHgeOs (610.93) calc’d.: C 78.63; H 10.89%
found: C 79.02; H 11.00%
Active hydrogen (Zerewitinoff): calc’d.: 4
found: 3.87

14-[2’,6,6’-trimethyl-cyclohexene-(1')-yl-]-3,8,12-trimetlyl-3,8,11-trihydroxy-
~tetradecaene-(13)-diyne-(1,9) (C,4-triol) (VIII)

The fourth zone of the purification of Cyo-tetraol VIIa (0.45 g) was dissolved
in 100 ml of ether and treated with three 20-ml. portions of a 10% silver nitrate
solution. The white precipitate was removed by suction filtration, washed with
water, suspended in 100 ml. of ether and under vigorous shaking treated with
10%/ hydrochloric acid until most of the silver acetylide dissolved. The ether layer
was removed, washed with water, dried and the solvent evaporated in wvacuo,
yielding 250 mg. of a yellow oil, which was dissolved in 10 ml. of ether and chromato-
graphed on aluminum oxide (2 X 10 cm.). The chromatogram was developed with
200 ml. of a mixture of petroleum ether (b.p. 40—600) and ether (10 : 1) and two zones
which separated were cut mechanically. The second zone contained Cgg-triol VIII,
and was eluted with 200 ml. of a mixture of ether-methanol (10:1). The effluent
was washed with three 20-ml. portions of water, dried over magnesium sulfate
and evaporated in vacuo giving 0.1 g. of compound VIII as a viscous yellow oil.
Analytical sample was dried for 5 hours at 25° and 10~* mm.

The infrared spectrum showed the bands at 3250 cm™ (= CH), 2100 cm™!
(-C = C-) and 3380 cm™ (-OH).

Anal. 10.41 mg. subst.: 29.81 mg. CO2, 9.19 mg. HxO
Cs6H4903 (400.58) calc’d: C 77.95; H 10.07%0
found: C 78.15; H 9.87%
Active hydrogen (Zerewitinoff): calc’d.: 3
found: 3.05

Perhydrogenation. A sample of Cgg-triol VIII (20 mg.) was hydrogenated in
10 ml. glacial acetic acid in the presence of 20 mg. of Adams’ catalyst, and absorbed
5.9 ml. of hydrogen (S.T.S.); calc’d 6.7 ml.
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1,18-Bis[2,6",6'-trimethyl-cyclohexene-(1')-yl]-3,7,7,12,16-tetramethyloctadeca-
hexaene-(1,3,7,11,15,17)-diyne-(5,13)(11,11’-dehydro-15,15"-dihydro-{-
-carotene) (X)

To a boiling solution of 2.9g. of tetraol VIIa in 170 ml. of toluene was added
under a stream of purified nitrogen a solution of 0.244 g. of anhydrous p-toluene-
sulfonic acid in 10 ml. of boiling toluene. The reaction mixture was refluxed for two
minutes, cooled in an ice-bath and neutralized with a saturated sodium bicarbonate
solution. The aqueous layer was separated, extracted with three 20-ml. portions of
petroleum ether (b.p. 40—600) and organic fractions extracted with four 20-ml.
portions of 90 methanol, followed by two 20-ml. portions of water. After drying
with magnesium sulfate, solvents were evaporated in vacuo to give 2 g. of a brown
oil, which showed a value of 1.7 active hydrogen. The partially dehydrated product
(2 g.) was treated with another portion of p-toluenesulfonic acid in the same manner
as previously described. Evaporation of toluene-petroleum ether gave 1.2g. of a
viscous oil, which contained no active hydrogen. The crude hydrocarbon was dissolved
in 10 ml. of petroleum ether (b. p. 40—609) and poured on a column of aluminum oxide
(2.5X30 cm., activity II). The chromatogram was developed with 300 ml. of a mixture
of petroleum ether (b.p. 40—609 and benzene (10:1) giving three zones, which were
separated mechanically. Elution of the first two zones with ether-methanol (9:1) gave
a product with molecular weight of 1500 (cryoscopic in benzene) and was discarded.
The third zone was eluted with 500 ml. of ether-methanol (9:1), effluent washed with
three 20-ml. portions of water, dried and ether evaporated in vacuo to give 0.8 g. of
a yellow viscous oil. This was dissolved in 5ml. of petroleum ether (b.p. 40—609)
and rechromatographed on aluminum oxide (2X30 cm., activity II). The chromatogram
was developed with 500 ml. of petroleum ether (b.p. 40—609 and three zones which
separated were cut mechanically. The second zone contained 11,11’-dehydro-15,15'-
-dihydro-fB-carotene, and was eluted with 300 ml. of a mixture of ether-methanol
(10:1), effluent washed with water, dried over magnesium sulfate and solvent eva-
porated yielding 0.35 g. of a viscous yellow oil. The analytical sample was dried for
5 hours at 250 and 1074 mm.

The ultraviolet absorption spectrum of the hydrocarbon X in cyclohexane showed
absorption maximum at 3100 A (¢ 208500) (Fig. 2).

Anal. 10.16 mg. subst.: 33.25 mg COg, 9.13 mg. H20
CyoHss (534.83) calc’d.: C 89.82; H 10.18%
found: C 89.30; H 10.05%

Perhydrogenation. A sample of 11,11’-dehydro-15,15"-dihydro-B-carotene X
(563 mg.) was hydrogenated in 10 ml. of a mixture of cyclohexane and acetic acid (1:1)
in the presence of Adams’ catalyst, and an approximately theoretical amount of
hydrogen (26.0 ml. S.T.P.) was absorbed in six hours. (Calc’d. 26.9 ml.).

1,18-Bis-[2',6’,6’-trimethyl-cyclohexene-(1")-yl]-3,7,12,16-tetramethyloctadeca-
octaene-(1,3,5,7,11,13,15,17) (15,15’-Dihydro-p-carotene) (XI)
11,11’-Dehydro-15,15"-dihydro-f-carotene X (250 mg.) was dissolved in 5ml. of
purified dioxane and refluxed for 5 minutes with 100 mg. of platinum oxide catalyst.
Platinum oxide was removed by filtration and the filtrate transfered to a semimicro
hydrogenation apparatus. The hydrogenation was performed at a normal pressure in
the presence of 200 mg. of a Lindlar catalyst. Two mole equivalents of hydrogen
(20.7 ml., calc’d. 21.1 ml. S.T.P.) were consumed in four hours. Catalyst was removed
by filtration and dioxane evaporated in vacuo (bath temperature below 400 to give
200 mg. of the crude dihydro-f-carotene XI. This product was dissolved in 3 ml. of
petroleum ether (b.p. 40—609), poured on a column of aluminum oxide (25X2.5 cm.),
eluted with 250 ml. of petroleum ether (b.p. 40—609), followed by 250 ml. of benzene.
The three zones which separated, were cut mechanically and the third zone eluted
with 300 ml. of a mixture of ether-methanol (10:1). Evaporation of solvent gave 0.15 g.
.of a viscous oil, which was dissolved in 3ml. of petroleum ether (b.p. 50—700 and
rechromatographed using neutral aluminum oxide of the activity II. The chromato-
gram was developed with 250 ml. of a mixture of benzene-petroleum ether (b.p.
.50—7009) (1:1) into three zones, which were separated mechanically. The third zone
which was the main fraction (12 cm. compared with 1 cm. of the first and the second
zone) was eluted with 200 ml. of ether containing 10% of methanol. The eluate was
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washed with three 20-ml. portions of water, dried over magnesium sulfate and
evaporated in vacuo yielding 100 mg. of 15,15-dihidro-f-carotene in the form of an
orange-yellow glassy solid, which could be pulverized to a yellow powder. A cha-
racteristic blue-violet color with the Carr-Price reagent was obtained. An analytical
sample was dried for 5 hours at 259 and 10~4 mm.

The ultraviolet absorption spectrum of this compound (in cyclohexane) showed

absorption maxima at 2880 A (E}2 720) and 3400 A (EL'* 1990 (Fig. 3).

Anal. 11.2 mg. subst.: 35.92 mg. COz, 10.44 mg. H>O
CyoHsg (538.87) calc’d.: C 89.15; H 10.84%
found: C 89.55; H 10.65%0

Perhydrogenation. A sample of 15,15’-dihydro-f-carotene IX (13.6 mg.) was hydro-
genated in 3ml. of a mixture of cyclohexane-acetic acid (1:1) in the presence of
20 mg. of Adams’ catalyst. Approximately ten mole equivalents of hydrogen (4.9 ml.)
were consumed in three hours (calc’d. for ten double bonds 5.5ml. S. T.P.).
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IZV0D
Sintetske studije u redu poliena. IX Sinteza 15,15 -dihidro-f-karotina
A. Markovac-Prpié i D. Fles

Kondenzacijom 3,8-dimetil-3,8-dihidroksi-dekadiina-(1,9) (VIa) sa dva mola
4-[2,6,6'-trimetil-cikloheksen-(1’)-il]-2-metil-buten-(3)-ala-(1) (Cy4-aldehid) prireden
je 1,18-bis-[2',6",6'-trimetil-cikloheksen-(1)-i1]-3,7,12,16-tetrametil-4,7,12,15-tetrahidro-
ksioktadekadien-(1,17)-diin-(5,13) (Cso-tetraol VIIa), koji je dehidratacijom i parci-
jalnom redukcijom pripadnog 1,18-bis-[2',6",6'-trimetil-cikloheksen-(1")-il]-3,7.12,16~
-tetrametil-oktadekaheksaen-(1,3,7,11,15,17)-diina-(5,13) (X) preveden u 15,15’-dihidro-~
-B-karotin (XI). Meduprodukti kao i konaéni produkt ¢iS¢eni su viSestrukom apsorp-
cionom kromatografijom na neutralnom aluminijskom oksidu, a struktura je utvrdena
analitickim i spektroskopskim metodama. 15,15’-Dihidro-f-karotin je izoliran kao
praskasta, Zuto-naranéasta tvar, koja daje karakteristi¢no obojenje sa Carr-Price-ovim

reagensom i pokazuje maksimume apsorpcije u ultraljubitastom svijetlu kod 2880 A
i 3400 A sa Eiulc"m 720 i 1900. Raspored dvostrukih vezova u 15,15'-dihidro-f-karotinu
utvrden je usporedivanjem UV spektra sa spektrom vitamina A (sl. 3).
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