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The compound mentioned in the title has been prepared by
condensation of 3,8-dimethyl-3,8-dihy droxy-decadiyne-(1,9 ) with
two moles of 4-[2',6',6' -trimethyl-cyclohexe ne-(l') -yl]-2-methylbuten-(3)-al-(l), followed by dehydration and partial hydrogenation
of acetylenic bonds. Intermediates and the final product were purified by absorption chromatography, and their structures were proved by spectroscopic and analytical methods.
The total synthesis of ~ -caroten e, the most important of the provitamin A
12
carotenoids was achieved several years ago by the three groups of workers. • ,3Many 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. 5 A crystalline dihydro-~-carotene
has been isolated from Cyclamen persicum and was proved by Karrer and
Leumann 6 to be 7 , 7 '-dihydro- ~ -carot ene (I). The same compound was prepared.
in 1940 by Karrer and Ruegger 7 through reduction of ~ -carotene with aluminum.
amalgam.

I

The total syn thesis of 7, 7' -dihydro- ~-carotene was achieved by Inhoffen.
et al. 8 in 1953. They have prepared the hydrocarbon I by condensing a mixture
of C 1 2 -hydrocarbons II, III and IV with two moles of 4-[2',6',6'-trimethyl- cyclohexene-(l')-yl]-2-me thyl-buten-(3)-al-(1) (C 14 - aldehyde) . The acetylenic bonds.
of the mixture of C 40 - diols were selectively reduced to double bonds and after-
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double allylic shift and dehydration 7,7'-dihydro-~-caroten e was obtained.
Isler and his associates 9 have prepared the same hydrocarbon I in 1956,
:by applying the Nyler-Whiting reaction to acetylenic diol V .
.;a

I
QCH2-CH-i~H=CH-CHJ~H-C

3
- C-CH-J: CH-CH

I

OH

=CHJ~CH-CH

OH
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I

v
In our studies on the preparation of carotenoids more saturated than
we have prepared 15,15'-dihydro-~-carotene by the use of the fol-lowing reaction sheme:
·~-carotene,

'The central C 1 2 -component was 3,8-dimethyl-3,8-dih ydroxy-decadiyne-(1 ,9) (VIa),
which was prepared by condensation of lithium acetylide with octanedione-(2,7)i0
in liquid ammonia. C 1 2 -Diol VIa was purified by vacuum distillation and cry-

VIa

R

=

H

. stallised from a mixture of ether and petroleum ether. The structure of this
. compound was proved by analytical and spectroscopic m ethods a nd by preparation of a crystalline bis-(p-nitrobenzoate ) (VIb) .
The phenyl-lithium condensa tion of C 12 -diol VIa with two moles of C1 . -aldehyde gave 1,18-bis[-2',6',6'-trim ethyl-cyclohexene-( l')-yl]-3,7,12,16-tetra methyl-4,7,l2,15-tetrah ydroxy-octadecadie ne-(l,17)-diyn e-(5,13) (C 4 ,-tetraol VIIa),
which was contaminated with some low boiling m aterial. The low boiling
fractions were removed by high vacuum distillation, the air bath temperature
·not exceeding 80°. From the undistilled portions C40 -tetraol VIIa was isolated
·.by repeated absorption chromatography on neutral aluminum oxide .. '.Th e·..chro-
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:matogram was developed with a mixture of petroleum ether-ether giving six
zones which were removed mechanicall y. The first three' zones contained some
low molecular weight materials, as indicated by molecular weight .determination, while from the fourth zone was isolated a polyene compound corresponding to an empirical formula C 20 H 4 0 3 , which was identified as 14-[2', 6',6'trimethy 1-cyclohexe ne- (1')-yl ]-3,8, 12-trimethy1-3,8,11-trih ydroxy - tetradecaen e"-(13)-diyne- (1,9) (C 20 -triol VIII) . The fifth zone contained a mixture od C 26 -triol
VIII and C 4 ,-tetraol VIIa, while the sixth zone upon rechromatog raphy gave
-the analytically pure C 40 -tetraol VIIa.

VIII
The infrared ~pectrum of C 20 -triol VIII shows the p resence of terminal
:acetylenic bond at 3250 cm- 1 , while the b and at 2100 cm- 1 indicates the rresence
-0f -C=C- group. 11 The active hydrogen and molecular weight determinati on
are in agreement with the triol structure. The ultraviolet spectrum of C 40-tetraol

IX
in ethanol is given in Fig. 1 and shows a maximum at 2470 A with an extinction
value of 12120. The hydroxyl streching freq u ency appears in infrared spectrum
at 3350 cm- 2 •12 A tetraacetate VIIb and a partially hydrogenate d C 40 H,;0 0 7
tetraol IX were also prepared. The absorption bands of teLraacetate VIIb in
infrared spectrum are loca ted in the expected positions: 1750 cm-1 (C = O streiching vibration) and 1250 cm-1 (-C-0- stretching vibration).13
The stepwise dehydration of the C 4 1 -tetraol VIIa with p-toluenesu lfonic
a cid in toluene gave the crude mixture of C 40 -hydrocarbo ns, from which 11,11'- dehydro-1 5,15 '- dihydro-~-carotene (X) .was isolated by the column chromato-
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Fig. 1. The ultraviolet absorption spectrum of c.,-tetraol VIIa in ethanol.

x
graphy on neutral aluminum oxide. The chromatogram was developed with a
mixture of benzene and petroleum ether, and the third zone was rechromatographed to give analytically pure hydrocarbon X. The ultraviolet spectrum in
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Fig. 2. The ultraviolet absorption spectrum of ll ,ll'-dehydro-15,15' -dihydro-(3-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
tn the presence of Adams' catalyst.
The partial hydrogenation of 11,11' -dehydro-15,15' -dihydro-~-carotene X by
the use of a Lindlar catalyst 14 gave a mixture of hydrocarbons, which after

XI
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 IL
Chromatogram was developed with a mixture of petr oleum ether and benzene.
From the third, orange-yellow zone, 15 , 15 '-dihydro-~-carotene (XI) was eluted
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Fig. 3. The ultraviolet absorption spectra of 15,15' -dihydro-B-carotene (XI) in cyclohexane ( - - )
and v itamin A•G (- - -)

with ether-methanol as an orange-yellow glassy solid. The product gave characteristic blue-violet color with the Carr-Price reagentY• The ultraviolet spectrum
of 15,15'-dihydro-~-carotene _in cyclohexane shows maxima at 2880 A and at
3400 A with extinctions of -E~ ~m 720 and 1900 respectively. The resemblance
·of the ultraviolet spectrum of 15 , 15 '-dihydro- ~ -carotene and vitamin A 16 is
shown in the figure 3.
0
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EXPERIMENTAL•

All chromatographic separations were performed under a stream of repurified'.
nitrogen11 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-·
m eter.

Octanedione-(2,7)
Thirteen grams of 1,8-bis-(diazo)-octanedione-(2,7) were converted to octanedione-·
-(2,7) following esentially the procedure used for the preparation of octene-(4)-dione-(2,7).18 Yield 9 g. (900/o), b. p. 1140 at 10 mm ; m . p . 420••

3,8-Dihydroxy-3 ,8-dimethyl-decadiyne-(1,9) (VIa)
A solution of 8 g. 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. or
amm onium chloride and ammonia allowed to evaporate overnight at room t emperature. 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 270/o of C12-diol Vla as determined by silver nitrate titration of ethynyl
group according to Eglinton and Whiting.19 The crude carbinol was dissolved)n 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 apd 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. Tbe 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 93.50/o of C12 -diol Vla. This product was further purified
by vacuum distillation at a temperature of 108-llOO (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 m elted at 910.
·
The infrared spectrum shows the bands at 3250 cm-1 (=CH), 2090 cm-1 (-C=C-)and 3400 cm-1 (-OH).
Anal. 9.63 mg. subst.: 26.11 mg. C02, 7.90 mg. H 20
C12H1s0 2 (192.2) calc'd.: C 74.19; H 9.340/o
found: C 73.99; H 9.180/o
Active hydrogen: calc'd.: 2
found: 1.9

3,8-Dimethyl-3,8-bis-(p-nitrobenzoyloxy )-decad'iyne-( 1,9) (Vlb)
A mixture of 0.5 g. of C12-diol Vla and 0.5 g. of p-nitrobemoyl chloride in 5 mL
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. 40-600) (1:1) to give dibenzoyl derivative Vlb; m .p. 1700.
Anal. 9.86 mg. subst.: 22.81 mg. C02, 4.08 mg. H20

C2aH240 sN2 (492.47) calc'd.: C 63.41; H 4.910/o
found: C 63.13; H 4.630/o
1,18-Bis~f 2' ,6',6' -trimeth y l-cydo'!-exene-(1 ')-y l]-3, 7,12 ,16- tetra me thy l-4, 7,12 ,15-

-tetrahydroxy-octadecadiene-(l ,17 )-diyne-(5 ,13) (C 40 -tetraol) (VIIa)
A solution of 3.82 g. (0.02 mole) of C 12 -diol Vla in 100 ml. of benzene was treated.
under vigorous stirring with 67 ml. of an etherea l solution of phenyl-lithium (0.56 g.,.

* Melting points are uncorrected
** Reported m. p. 430.io
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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.l g . of C14- aldehyde£0 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 60 g. of ice and 6 ml. of phosphoric acid. The water layer was separated,
extracted with three 50-ml. portions of ether, the total organic fraction washed with.
three 20-ml.. portions of water, neutralized with three Hi-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 10- 4 mm and 80- -·
goo (bath temperature) was removed. Molecular weight of this fraction was 190± 15'
(cryoscopic in dioxane). The residue which showed a molecular weight of 540 (cryoscopic in dioxane) (calc'd. for C 40 -tetraol VIIa 606.9) was dissolved in 10 ml. of ether·
and poured on a column of neutral aluminum oxide (25 X 2.5 cm.), and the chromatogram developed with 500 ml. of a mixture of petroleum ether (b. p. 40-600) and ether·
(10:1) to give six zones, which were separated mechanically. The first three zones
were eluted with ether yielding, 0.37 g., 0.3 g., and 0.5 g. 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 0.45 g. 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 - (l') -yl] - 3,8,12- trimethyl-3,8,11-trihydroxy-tetradecaene-(13)-diyne-(1,9) (C 26 -triol VIII). The fifth zone was eluted in the same manner givin_g
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 C 26 -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 1.5 g: 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 (25 X2.5 cm.), the chromatogram.
developed with 500 ml. of a mixture of petroleum ether (b. p. 40-600) 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. portions of water, dried over magnesium sulfate and ether evaporated yielding 0.7 g. of
C 40 -tetraol VIIa as a viscous yellow oil.
The ultraviolet absorption spectrum of C 4o-tetraol VIIa in ethanol shows ahsorp-tion maximum at 2470 A (E 12120) (Fig. 1).

Anai. 9.23 mg. subst.: 26.93 mg. C02, 8.41 mg. H 20

C40HG204 (606.9) calc'd.: C 79.26; H 10.30°/o
found: C 79.62; H 10.19°/o
Molecular weight (cryoscopic in benzene): calc'd.: 606.9
found: 590
Active hydrogen (Zere»vitinoff) : calc'd.: 4
found: 3.9
(50 mg.) was hydrogenateff
VIIa
-tetraol
C
of
sample
A
Perhydrogenation.
40
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
found: 3.9

1,18-Bis-[2',6',6' -trimethy l-cyclohexene-( 1')-y l]-3, 7,12 ,16- tetrameth y l-4, 7,12 ,15-tetraacetoxy-octadecadiene-( 1,l 7)-diyne-(5,13) (VIIb)
A solution of 0.48 g. of C 40 -tetraol VIIa in 5 ml. of benzene and 5 ml. of pyridin ~
was cooled to -5° and under vigorous stirrin g, treated with 0.37 ml. of acetyl
chloride. The reaction mixture was stirred for one hour at o0 , then heated for an
additional hour at 60~ and kept overnight at room temperature. The reaction mixturewas poured on 5 ml. of 50/o 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 vacuo 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 chromatogram 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 25° and 10- 4 mm. The compound
nad no free hydroxyl group as indicated by active hydrogen determination and
infrared spectrum. The bands at 1750 cm- 1 and 1230 cm- 1 are attributed to C = 0
and C - 0- stretching vibrations.

Anal. 11.82 mg. subst.: 32.19 mg. C0 2, 9.86 mg. H 20
C4sH100s (775.04) calc'd.: C 74.38; H 9.10°/o
found: C 74.32; H 9.330/o
Active h ydrogen (Zerewitinoff): calc'd.: 0
found: 0.1

1,18-Bis-[2' ,6' ,6' -trimeth y l-cyclohex ene-( 1')-y l-]-3, 7 ,12 ,16-tetrameth y l-4 ,7 ,12 ,15-tetrah yd roxy-oct adecat.e traene-( 1,5 ,13 ,17) (IX)
A sample of analytically pure t etraol VIIa (80 m g .) was dissolv ed in 7 ml. of
14
<lioxane and hydrogenated in the presence of a Lindlar catalyst. Approximately
b onds (5.6 ml.,
iple
r
t
of
reduction
partial
for
hydrogen
of
amount
theoretical
calc'd. 5.9 ml. S. T . P.) w as consumed in 5 hours, w h en the uptake of hydrogen
.s topped completely. The catalyst w as separ ated b y filtrat ion, dioxane evaporated
i n vacuo, and the oily r esidue dried for analysis for 5 hours at 25° and 10-• mm.

Anal. 14.00 mg. subst.: 40.54 mg. C02, 13.76 mg. H 20
C40H5004 (610.93) calc'd.: C 78.63; H 10.890/o
found : C 79.02 ; H 11.000/o
Active hydrogen (Zerewitinoff): calc'd.: 4
found : 3.87

14-[2',6',6' -trimeth y l-cyclohexene-( 1')-y l-]-3,8 ,12-trimeth y l-3 ,8,11-trih yd roxy-tetradecaene-( 13)-diyne-(1,9) (C 20 -triol) (VIII)
The fourth zone of the purification of C 40-tetraol VIIa (0.45 g .) was dissolved
in 100 ml. of ether and trea ted with three 20-ml. portions of a 100/o silver nitrate
solution. The white precipitate was removed by su ct ion filt r ation, washed w ith
water, suspended in 100 ml. of ether and under vigorous shaking treat ed with
100/o hydrochloric acid until most of the silver a cetylide dissolved. The ether layer
was r emoved, w ashed with water, dried and the solvent evaporated in vacuo,
yielding 250 mg. of a yellow oil, which was dissolved in 10 ml. of ether and chromatographed on aluminum oxide (2 X 10 cm.). The chromat ogram w as developed w ith
·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 C 26 -triol VIII,
a nd was eluted with 200 ml. of a mix ture of ether-methanol (10 :1). The efflu ent
was washed with three 20-ml. portions of water, dried over m agnesium sulfate
and evaporated in v acuo giving 0.1 g. of compound VIII a s a viscous yellow oil.
Analytical sample w as dried for 5 hours at 25° and 10-• mm.
The infrared spectrum showed the bands at 3250 cm- 1 C= CH), 2100 cm- 1
( -C = C-) and 3380 cm-1 (-OH).

Anal. 10.41 mg. subst.: 29.81 mg. C02, 9.19 mg. H 20
C26H400s (400.58) calc'd: C 77.95; H 10.070/o
found: C 78.15 ; H 9.870/o
Active hydrogen (Zerewitinoff): calc'd.: 3
found : 3.05

Perhydrogenation. A sample of C 26 -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-Bisf2' ,6',6' -trimeth y l-cyclohexene-( 1')-y l ]-3, 7, 7,12 ,16-tetramethy loctadecahexaene-(1,3, 7,11,15, 17 )-diyne-(5 ,13 )(11,11' -dehydro-15,15' -dihydro- ~ 
-carotene) (X)
To a boiling solution of 2.9 g. 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-toluenesulfonic 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 900/o 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 1.2 g. of a
viscous oil, which contained no active hydrogen. The crude hydrocarbon was dissolved
in 10 ml. of petroleum ether (b. p. 40-600) 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. 40-600) 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 5 ml. of petroleum ether (b. p. 40-60°)
and rechromatographed on aluminum oxide (2X30 cm., activity II). The chromatogram
was developed with 500 ml. of petroleum ether (b. p. 40-600) and three zones which
separated were cut mechanically. The second zone contained 11,11'-dehydro-15,15'·-dihydro-j3-carotene, and was eluted with 300 ml. of a mixture of ether-methanol
(10:1), effluent w_ashed with water, dried over m agnesium sulfate and solvent evaporated yielding 0.35 g. of a viscous yellow oil. The analytical sample was dried for
5 hours at 250 and l0-4 mm.
The ultraviolet absorption spectrum of the hydrocarbon X in cyclohexane showed
absorption maximum at 3100 A (E 208500) (Fig. 2).
Anal. 10.16 mg. subst.: 33.25 mg C0 2 , 9.13 mg. H20

C 4 oH 54

(534.83)

calc'd.: C 89.82; H 10.180/o
found: C 89.30; H 10.05°/o
Perhydrogenation. A sample of ll,11'-dehydro-15,15'-dihydro-j3-carotene X
(53 mg.) was hydrogenated in 10 ml. of a mixture of cyclohexane and acetic acid (1:1)
in the presence of Adari1s' 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'-trimethy l-cyclohexene-( 1')-y l ]-3, 7,12 ,16-tetramethy loctadecaoctaene-( 1,3 ,5, 7,11,13 ,15 ,17) (15,15'-Dihydro-~-carotene) (XI)
11,11'-Dehydro-15,15'-dihydro-j3-carotene X (250 mg.) was dissolved in 5 ml. 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-j3-carotene XI. This product was dissolved in 3 ml. of
.petroleum ether (b. p. 40-600), poured on a column of aluminum oxide (25X2.5 cm.),
eluted with 250 ml. of petroleum ether (b. p . 40-600), 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 gq.ve 0.15 g .
.of a viscous oil, which was dissolved in 3 ml. of petroleum ether (b. p. 50-700) ~n.d
rechromatographed using neutral aluminum oxide of the activity II. The chromatogram was developed with 250 ml. of a mixture of benzene-petroleum ether (b, p.
50-700) (1:1) into three zones, which were separated mechanically. The third zone
which was the main fractinn (12 cm. compared with 1 cm. of the first and the .second
zone) was eluted with 200 ml. of ether containing 10~/o of methanol. The eluate was

A. MARKOV AC-PRPIC AND D. FLES

100

washed with three 20-ml. portions of water, dried over magnesium sulfate and
evaporated in vacuo yielding 100 mg. of 15 ,15' -dihidro-~- carotene in the form of an
orange-yellow glassy solid, which could be pulverized to a yellow powder. A characteristic blue-violet color with the Carr-Price reagent was obtained. An analytical
sample was dried for 5 h ours at 250 a nd 10-4 mm.
The ultraviolet absorption spectrum of t his compound (in cyclohexane) showed
absorption m axima a t 2880 A (Er~m 720) and 3400 A (Ei'~m 1990) (Fig. 3).
Anal. 11.2 mg. subst.: 35.92 m g. C0 2, 10.44 mg. H 20

C 4oH 58

(538.87)

calc'd.: C 89.15 ; H 10.84°/o
found: C 89.55 ; H 10.65°/o

Perhydrogenation. A sample of 15,15' -dihydro-~-carot ene IX (13.6 mg.) was hydrogenated in 3 ml. 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 con sumed in three hours (calc'd. for ten double bonds 5.5 ml. S . T . P .).
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IZVOD

Sintetske studije u redu poliena. II. Sinteza 15,15' -c1ihid1·0-B-karotina
A. Markovac-Prpic i D. Fies

Kondenzacijom 3,8-dimetil-3,8-dihidroksi-dekadiina-(l,9) (Vla) sa dva mola
4-[2' ,6' ,6' -trimetil-cikloheksen-( l ')-il]-2-metil-buten-(3)-a la-( 1) (C 14 - aldehid) prireden
je 1,18-bis-.[2',6',6' -trimetil-cikloheksen-(l') -il]-3, 7, 12,16-tetrametil-4, 7,12,15-tetrahidroksioktadekadien-(1,17)-diin-(5, 13) (C4 0-tetraol VI!a), koji je dehidratacijom i parcijalnom redukcijom pripadnog 1,18-bis-[2',6',6'-trimetil-cikloheksen-(1')-il]-3,7,12,16-tetrametil-oktadekaheksaen-(l,3,7,11,15,17)-diina-(5,13) (X) preveden u 15,15'-dihidro-B-karotin (XI). Meduprodukti kao i konacni produkt cisceni SU visestrukom apsorpcionom kromatografijom na neutralnom aluminij skom oksidu, a struktura je utvrdena
analitickim i spektroskopskim metodama. 15,15'-Dihidro-B-karotin je izoliran kao
praskasta, zuto-narancasta tvar, koja daje karakteristicno obojenje sa Carr-Price-ovim
reagensom i pokazuje maksimume apsorpcije u ultraljubicastom svijetlu kod 2880 A
i 3400 A sa Ei°1~m 720 i 1900. Raspored dvostrukih vezova u 15,15'-dihidro-B-karotinu
utvrden je usporediv-~njem UV spektra sa spektrom vit<i.mina A (sl. 3).
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