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AUTHORS: Shuykin, N. I., Corresponding Member, 30V,/20-122-4-24/57
e Academy of Sciences, USSR,Fggl'skiy,vI. Foy

Karakhanov, R. A.

TITLE: On the Reaction Mechanism of the Furane Cycle Catalytio
Hydrogenolysis (0 mekhanizme reaktsii kataliticheskogo
gldrogenoliza furanovogo tsikla)

PERIODICAL: Doklady Akademii nauk SSSR, 1958, Vol 122, Nr 4, pP 625 -
628 (USSR) .

ABSTRACT: The problem whether the reaction mentioned in the title
passes the hydration stage of double bonds of the cycle,
i.e. with a subsequent cleavage of the formed tetra-
hydrofurane cycle at one of the C-O-bonds, was raised
several times. This problem was rejected by several scien-
tists (Refs 1 - 3). It was proved that the tetra-hydro-
furane-cycle does not hydrogenolyze at all under the condi-
tions of the hydration in the liquid phase, whereas the
furane cycle hydrogenolyzes to a great extent, The authors
proved recently (Ref 6) that the homologs of tetpa-hydro-

' furane can be isomerized on Rt-coal at 250 - 300 in '
Card 1/5 aliphatic ketones., However, this reaction passes much more
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On the Reaction Mechanism of the Furane Cyeclo SOV/20-122-4-24/57
*  Catalytic Hydrogenolysis

slowly than an immediate hydrogerolysis of the alkyl furanes
themselves under the same conditions. Therefore, the tetra-
hydrofuranes cannot be considered to be intermediate products
in the hydrogenolysis reaction of the furane compounds. A&ll
mentioned investigations led thus to the conclusion that the
hydrogenolysis of the C-0-bond may take place either in the
cycle of furane itself or in the dihydrofurane cycle. The
formation of the latter as an intermediate product is con-
firmed by the transformation of silvane into Y~-acetone-
propylalcohol in the presence of water (Ref 7). 1In the
present paper the authors investigated the hydration of the
dihydroeilvane in the gaseous phase on platinized charcoal
and on nickel to zinc oxide at 250 - 260 . Thus it was
proved that not the hydrogenolysis of the C-0-bond, but the
hydration of the Cc-C-bond in the cycle is the main reaction.
The formation of methyl-propylketone in the hydration of the
dihydrosilvane on Pt-C may take place in consequence of a
secondary isomerization reaction of tetra-hydrosilvane.
Tetra-hydrosilvane is not jgomerized to methyl-propylketone
on Ni-2n0. The above results are interpreted differently
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On the Reaction Mechanism of the Furane Cycle S0V/20-122-4-24/57
Catalytic Hydrogenolyseis :

by the authors. There are' 13 references, 3 of which are
Soviet.
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Shuykin, N. I., Bel'skiy, I. F: SOV/79—29«2-19/71
Hydrogenation of Furane Compounds Over the Ni-ZnO Catalyst
(Gidrirovaniye furanovykh soyedineniy na Ni-ZnO-katalizatore)

Zhurnal cbshohey khimii, 1959, Vol 29, Nr 2, pp 442-445 (USSR)

Investigations carried out by Shuykin and other chemists (Refs 1
5) show that the properties of nickel catalysts are considerably
dependent on the nature of the carrier. This is confirmed by the
present investigation. The authors found that nickel stored upon
7n0 hydrogenates the double bond in the side chain of a-alkenyl
furane under conditions of hyd-ogenation in the vapor phase dr,
at higher tempezatures, 1t allows hydrogenolysis of the furane
cycle to take place only on the bond C-0, which is not close %o
the alkyl radical. This catalyst does not have the function of
hydrogenating the double bonds in the furane cycle in the vapor
phase. Thus, fer example, silvane, that had been left over the
above catalyst at 140 , was not transformed. Under the same
conditions, a-propenyl furanc was hydrated almost quantitatively
into a-propyl furane:
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. S0V/79-29-2~19/71
Hydrogenation of Furane Compounds Over the Ni-Zn0 Catalyst

“\ “ - CH=C§CH§ igi—;g%"z'i?‘“’“\ )\ - CE2082055‘
0 ¢]

Theohydrogenation of silvane, of a-ethyl and a-propyl furanes at
250" led to the complete cleavage of the cycle at the C-0 bond
1-5 and; correspondingly, to the formation of pentanone-2,
hexanone-3 and heptanone-4 (up to 95% yield) (Scheme 2). Thus,
depending on temperature, the Ni-Zn0 catalyst hydrogenates the
olefin bond in the side chain of the alkenyl furanes in the
gelectiwa .ay, or it may allow hydrogenolysis of the furane cyole
at the C-0 bond, which is not close to the alkyl radical. In the
latter case, corrasponding gliphatic ketones in yields up to
95% form at 250 . There are ! table and 10 references, 5 of
which are Soviet.

ASSOCIATION: Institut organicheskocy khimii Akademii nauk SSSR (Institute of
Organic Chenmisiry of the Academy of Sciences, USSR)
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5 (3) : SOV/79-29~3-25/61

AUTHORS: Shuykin, N. I., Bel'skiy, I. F., Savekina,; O. N.

TITLE: Hydrogenatioh of Silvan.on Nickel Catalysts in the Liquid Phase
(Gidrirovaniye sil'vena na nikelevykh katalizatorakh v zhid-
koy faze)

PERIODICAL: ghurnal obshchey khimii, 1959, o1 29, Nr 3, pp 869-874 (USSR)

ABSTRACT: In the present paper the authors investigated the hydrogenation
capability of the gkeleton~Ni-Al- and -Ni-ZnO-catalyst in the
1iquid phase to determine the influence of the phase conditions
in carrying out the reaction upon the hydrogenation of the
furan ring. The experimental data obtained were compared with
the rules which were earlier found by the authors on hydro-
genation of the furan homologues on the same catalysts in tthe
vapor phase. These data led to the conclusion that the hydro-
genation of the furan ring can preceed on oae and the same
catalys! in different direotions, according to the reaction in
the liquid or vapor phaseg'Silvan‘and a-propenyl furan were
hydrogenated in' the autoclave at 120-150° under a hydrogen
pressure of 50-150 atmogpheres excess pressure on the skeleton-

Card 1/3 Ni-Al-catalyst. The prindipal reaction products were, accord-
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S0V/79-29-3-25/61
Hydrogenation of Silvan on Nickel Catalysts in the Liquid Phase

ingly, tetrahydrosilvan and a-propyltetrahydrofuran (85-95%) «
On this hydrogenation of silvan in addition to tetrahydrosilvan
(90%) the pentanediol-1,4 is formed, in which connection a
certain part of the silvan molecule is subject %o cleavags;
forming 320 and high-molecular compounds. Under the above re-

action conditions, but on addition of water, about the same
quantities of tetrahydrosilvan and pentanediol-1,4 are formed
ap well as about 7% of butanol-2 and pentanol-2 which are
products of hydrogenolysis of the ring. The hydrogenolysis of
the furan ring in silvan on hydrogenation on the skeleton-
nickel-catalyst at 120-150° in the liquid phase proceeds
similarly as in the vapor phase, i.e. on the C-O-bond 1-5 and
on the bonds 1-5 and 4-5, ylelding pentanol-2 and butanol-2;
accordingly. The nickel on the Z2n0 is capable of hydrogerating
the double bonds in the furan ring in the liquid phase at
200-2500, as contrasted with the vapor phase. Here, hydro-
genolysis of the ring takes place only on the ¢-0-bond 1~5
yielding pentanone-2 as principal product which is not the
. case on the other catalysts. Thus the direction of the hydro-
Card 2/3 genation of the furan ring depends on the nature of the catalyst
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S0v/79-29-3-25/61
Hydrogenation of Silvan on Nickel Catalysts in the ligquid Phase

and on the phase conditions of the reaction. There are 1 table
and 9 references, T of which are Soviet.

ASSOCIATION: Institﬁt organicheskoy khimii Akademii nauk §sSR (Institute of
Organic Chemistry of the Academy of Sciences, USSR) -
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AUTHORS: Shuykin, He I.,q Bel'akiy, I. F. 50V/79-29-3-26/61

PITLE: Catalytic Reduction of the Phenyl Carbinols in Aromatic
Hydrocarbons (Kataliticheakoye vosstanovleniye fenilkarbinolov
v aromaticheskiye uglevodorody

PERIODICAL: Zhurnal obshchey khimii, 1959, Vol 29, Nr 3, PP 875-671 (USSR)

ABSTRACT: 1f R in the compounds of the R-?H—Alk type represents an .

' OH

alkyl, no reduction of the hydroxyl group sakes place on the
catalysts Pd-C and Ni-Zn0, but more Or less a dehydrogenation
of the alcohol into the ketone. The question was of which
chemical nature R should be, in order that an activated hydro-
gen could be substituted for the hydroxyl group by the cata-
lytic method. ‘Phe results of the jinvestigations reported in
the present paper ghow that with R=C6H5, using the catalysts

pt-C, Pd-C, Ni-ZnO and skeleton-Ni-Al, ab 250° in the vapor
phase a reduction of the hydroxyl group and a transformation
of the phenyl carbinols into the aromatic hydrocerbons takg
place. Thus, e.8. ethyl phenyl carbinol is reduced at 250
in the vapor phase On all cata o propyl benzene
Card 1/3 (yield 88-95%). On the Ni-Al-catalyst in addition %o propyl
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S0V/79-29-3-26/61
Catalytic Reduction of the Phenyl Carbinols in Aromatic Hydrocarbons
° benzil benzene (3%) and toluene (3%) are formed, owing %o
the hydrolysis process of the C-C-bonds in the side chains.
The dehydrogenation of ethyl phenyl carbinol %o the correspond-
' ing ketone takes place only to a small extent: ‘ -

-CH20H2033+%P

~CI-CH,C1ls . 88-95%
OH ) szNi > %
R 3 ? -
O i CH,CH+H,

. The catalytic reduction of benzene alcohol proceeds under the
same conditions yielding toluene and dehydrogenation to'benzs
aldehyde which is readily decarbonylated into benzene at 250".

The aliphatic alcohols (pentanol-2 and heptanol-1) are not
reduced on the platinum and nickel catalyst, but, accordingly,
dehydrogenated to give pentanone-2 and heptanal, with the lat-

_ ter being decarbonylated to n.-hexane (Scheme 2). There are

Card 2/3 1 table and 1 Soviet reference.
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TITLE:

PERIODICAL:

ABSTRACT:
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SOV/79-29-4-10/77
Shuykin, N. I., Bel'skiy, I. F.
S S—
Hydrogenation of Puran Compounds on Platinum and Rhodium
Catalysts (Gidrirovaniye furanovykh soyedineniy na platinovom i
rodiyevom katalizatorakh)

ghurnal obshchey khimii, 1959, Vol 29, Nr 4, pp 1093-1096 (USSR)

The hydrogenation results of furan compounds in the presence of
catalysts containing metals of the group VIII of the periodic
system lead to the conclusion that some of them are active pre-
dominantly in the hydrogenolysis of the double bond in the furan
ring, and othersdevelop a high activity in the hydrogenolysis
of the ether bonds of the furan ring. As regards the action of
the catalysts also the phases and temperatures play an important
part in one and the same catalyst. Many examples are presented
for this fact which underline that in general the comparison data
on the properties of the catalysts can only be obtained under _
certain standard conditions during the reactiom. Por this reason
the hydrogenation of silvan and a-vinyl furan on rhodium '
depgsited on active charcoal in the vapor phase at 150, 200, and
300° was investigated. For comparison purposes also the hydro-
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. S0V/79-29-4-10/77
Bydrogenation of Furan Compounds on the Platinum- and Rhodium Catalyst

genation of silvan and a-propenyl furan on platinated charcoal
in the vapor phgse at 150 ~ was carried out. On the rhodium
catalyst at 150" the furan ring hydrogenates very slowly which
makes it possible to reduce the olefin bond in the side chain,
mainteining the double bonds in the ring. a-vinyl furan is
transformed at this temperature into a-ethyl furan (90§'yield)
(Scheme 1). The hydrogenation of silvan on Rh-C at 200 yields a
mixture of tetrahydrosilvan (40%) and pentanone-2 (60%); at
300" only pentanone-2 is found in the hydrogenation products
(Scheme 2). Similar results are offered by the hydrogenation
products of both compounds on Pt-C at 150°, The Pd-C catalyst is
found to be a specific catalyst of the hydrogenolysis of double
bonds in the furan ring during the hydrogenation in the vapor
phase (140—275°!). The Pt-C catalyst proved to be a specifio
catalyst of the hydrogenolysis of the furan ring on the
C-O-bond 1-5 under the given conditions. The effect of theo
Rh-g catalyst is equal to that of the Pt-C catalyst at 300 ; at
200" it assumes an intermediary position between Pd-C and Pt-C
as far as its properties are concerned. There are 1 table and
Card 2/3 T references, 6 of which are Soviet.
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ASSOCIATION: Institut organicheskoy khimii Akademii nauk SSSR (Institute of
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AUTHORS: Shuykin, §. I., Bel'skiy, I. 7, S0V/79-29-4-11/77

TITLE: Catalytic Reduction of 2-Hethyl-5-acetyl Furan
Into 2-Methyl-5-ethyl Furan (Kataliticheskoye
vosstanovleniye 2-metil-5-atsetilfurana v 2-metil-5-etilfuran)

PERIODICAL: %hurn;.l obahchey"xhimii, 1959, Vol 29, Np 4, pp 1096-1099
- (USSR

ABSTRACT:

, &n in the vapor phase at 250° on the
catalysts Ni-Zn0, Ni-Cdo and Pd-C. As was already earlier
shown by the authors (Ret 7), on the hydrogenation of alkyl
furyl carbinols on Pd-C and Ni-Zn0 first the reduction of
the hydroxyl group takes place, under forming the corresponding
alkyl furans: .

. |
2 5

m " 'fH'R.Pd-c,Ni-Zno > |_'°an + B0

w5

OH

Card 1/3
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Catalytic Reduction of Z-Hethyl-s-acetyl Furan SOV/79-29-4-11/77
Into 2-Methyl-5-e‘thyl Furan -

_As was to be expected, on the hydrogenation of the
2-methyl-5-acetyl furan the resulting methyl-(5-methylfuryl)-

ineffective ag regards the reduction of the carbonyl group

and the hydrogenolysis of the furan ring into the
2-methy1-5-acety1 furan. As side reaction on the hydrogenation
of the 2-methyl-5-acety1 furen on Ni-Zn0 the hydrogenolysis

of the ring takes Place, thus yielding heptanone-2, which

is scarcely the case on Ni-Cd0 (Scheme 3), The definite
solution of thig problem requires further investigations.

of the hydrazones, with subsequent reduction of thesge _
intermediate products. There are 9 references, 4 of which N |
are Soviet,

_9"
APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000204520009



"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R00020452Q999-9

Catalytic Reduction of 2-Methyl-5-acetyl Furan SOV/79-29-4-11/77
Into 2-Methy1-5-et}\yl Furan , :

ASSOCIATION: Institut organicheskoy khimii Akademii nauk SSSR

(Ins;;itute of Organic Chemistry of the Academy of Sciences,
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5(3) S0V/79-29-6-23/72
AUTHORS ; Shuykin, N, I., Bel'skiy, I. F,, Grushko; I. Ye,

—

TITLE: On the Reaction of Tétrahydrofuran ¥ith Halogen Silanes (0 vzai-
modeystvii tetragidrofurana 8 galoidsilanami)

PERIODICAL: Zhurnal obshchey khimii, 1959, Vol 29, xr 6,
Pp 1882 - 1885 (ussg)

ABSTRACT: Fronm among all organiec oxides those chenical transformationa
of the ethylene oxides are investigated most thoroughly,
yield the aliphatic compounds with reactive
opening of the g

They possess
8 considerably lower reactivity importance for
the organic synthesis since they can yield the 1,4-bifunctional
derivatives of the aliphatic series: the dihalogen-alkanea, di-
“nitriles, 8lycols, halogen~hydrina;.besidea the tetrahydrofuran
derivatives are a sufficiently accessible ang cheap materiaj, In
the present paper the trahydrofuran with alkyl-
and aryl-chloro-silanes with two or three chlorine atoms in the
Card 1/2 molecule was investigated, It takes place only in the presence

- 00204520009-9"
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mono-(é-chloro-buto
Xy )-dic ~-8i
Tvo chlorine afome in)the Si;z: Silanes are yery high (80-90%)

dichloro-gil
Or'o-silane are actj
1;4-dichloro-butane ?;c;:;; but react maj
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S0V/75-29-6-29 /81
Shuykin, N. I., Belfskiy,dlﬂég;, Grushko, I. Ye.

On the Reaction of Tetrahydros&ivanzWith Silicon Tetrachloride
Zhurnal obshchey khimii, 1959, Vol 29, Nr 8, |
Pp 2591 - 2594 (USSR)

In the present paper, the authors investigated the reaction
of tetrahydrosylvane with silicon tetrachloride, This reaction
takes place only in the presence of anhydrous zinc chloride,
The reaction products underwent an intense decomposition in
the vacuum distillation. For this reason, they were previously
subjected to a hydrolysis with water. The products of this
hydrolysis had to be fractionated at reduced pressuare with a
column top section. In this connection, the 1,4-dichloro-
pentane (15-20%) and the chlorine-substituted amyl alcohol
(70-80%) were separated, the latter of which was likewise ob- -
tained on hydrolysis of the chlorine esters of silicic acid
(Scheme 1), Depending on the cleavage of the C-0 bong in posi-
tion 1-2 or 1-5, the alcohol can be formed with a primarily
(I) or secondarily (II) bound hydroxyl group (4-chloro-pen-

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000204520009-9"




"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000204529009-9

On the Reaction of Tetrahydrosylvane With Silicon S0V/79-29-8-29/81

Tetrachloride v ,
tanol-1 or 5-chloro-pentanol-2). The structure of the chloro-
hydrin obtained by hydrolysis was confirmed according to the
transformations of scheme 2, The reducing dehalogenation of
2-chloro-5-acetoxy-pentane (III) on platinized carbon in the
vapor phase proceeds smoothly and with high yields (95%) at
the primary amyl acetate (IV). The chlorohydrin obtained by .
hydrolysis of the reaction products of tetrahydrosylvane with
SiCl4 thus represents the 4-chloro-pentanol-1, This means that

the ring in the tetrahydrosylvane is cleft at the C-0 bond

adjoining the methyl group, under the influence of SiCl.. There

are 10 references, 4 of which are Soviet. 4
ASSOCIATION: Institut organicheskoy khimii Akademii nauk SSSR (Institute

of Organic Chemistry of the Academy of Sciences, USSR)
SUBMITTED : July 4, 1958
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AUTHORS:

TITLE:

PERIODICAL:

ABSTRACT:

50V/79-29-9-34/76
Shuykin, H. I., Bel'skiy, I. F., Minachev, Kh. M.
T —
Hydrogenation of the. Furan Compounds by Means of Metals.
VIII. Groups of the Periodic System -

Zhurnal obshchey khimii, 1959, Vol 29, Kr 9, pp 2969-2973 (USSR)

Owing to the results of previous investigations (Refs 1-5) the
problem arose which of the metals of group VIII are like pal-
ladium, cepable of bringing about the catalytic hydrogenation of
the furan cycle in a wide temperature range, and which of them
are the moest active ones. The catalytic properties of osmium,
iridium, and ruthenium, applied to carbon, were investigated in
the hydrogenation of silvane and a-vinyl furan in the vapor
phase and at various temperatures. a-Vinyl fursn is hydrogenated
on all these catalysts at 150o into a-ethyl furan in yields of
95-100% (Scheme 1). On Ir-C and Ru-C a small portion (~/5%) of
a-ethyl furan formed is subjected to hydrogenolysis on the

C-0 bond 1-5 (Scheme'Z), Hydrogenation of silvane on 0s-C, Ir-C,
Ru-C. at-higher temperatures shows that these catalysts are not
able to reduce the furan cycle, but are only capable of
hydrogenolysis on the C-0 bond 1-9 under the formation of the
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ASSOCIATION:

Card 2/3

S0V/79-29-9-34/76

me thylpropyl ketone (Scheme 3). The results of this paper as
well as those already previously obtained permit to draw some
general conclusions. All catalysts containing metals of
group VIII, applied to carbon could be in hydrogenation gondition-
ally divided in the vapor phase under comparable temperature
conditions into two groups, depending on their effect upon the
furan cycle: 1) The catalysts of the platinum type (Pt, 0s, Ir,
Ru, Rh) show either a weak or practically no capability of.
hydrogenation of the double bond in the furan cycle. On these
catalysts only hydrogenolysis gf the furan cycle on the

C-0 bond 1-5 ocours at 200-300". 2) The catalysts of the pal-
ladium type are in a sufficiently wide temperature range capable
of hydrogenating the double bond in the furan cycle. Hydro-
genolysis of this cycle occurs only at higher temperatures.
There are 7 Soviet references.

Institut organicheskoy khimii Akademii nauk S5SR (Institute of
Organic Chemistry of the Academy of Sciences, USSR)
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TITLE:

PERIODICAL:
ABSTRACT:

Shuykin, N. I., Bel'skiy, I. F.

§0V/79-29-9-35/76

On the Reaction of Propylene Oxide With Some Compounds Contain-
ing an Active Chlorine Atom

Zhurnal Obahchey khimii. 1959, Vol 29, Nr 9, pp 2973-2975 (USSR)"

The present pape:dgsoribes the investigation of the reaction of
propylene oxide with AlCli, '1‘1014, and PCIB. The two first »

chlorides were previously (Ref 9) used in the reaction with
tetrahydrosilvane so that it was possible to compare their ef-
fects upon a- and y~-oxides. The reaction products of propylene
oxide with Alc.fl}, .T1C14, and PCI5 decomposed in distillation

already at reduced pressure; for this reason they were sub-
Jected to hydrolysis. An analysis of the products yielded the
following results: 1) The reaction with AlCl3 proceeds in a

similer way as the reaction of tetrahydrosilvane (Ref 9), i.e. .
under the formation of 1,2-dichloro propane (Scheme 2). The
rroducts of hydrolysis do not contain chlorohydrin. 2 I»’cl3 and

’1‘10145 open propylene oxide on the C-0-bond next to the methyl -
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50v/79-29-9-35/76 -

On the Read%ioh of Propylene-Oxide With Some Compounds Containing an Active -

Chlorine Atom

ASSOCIATION:
Card 2/3

. group, which leads to unstable chlorine-subetituted esters of

phosphorous- and titanic acid. Hydrolysis of these esters yields
70-85% 2-chloropropanol-1 (Scheme 3). In order to prove the o
structure of the final product (chlorohydrin), the latter was
transformed into the acetate which gy reducing dehalogenation

in the vapor phase over Pt-C at 300" could be smoothly quanti-
tatively transformed into pPropyl acetate without difficulty
(Scheme 4). This method of proving the structure of halohydrin -
is more convenient than the usual oxidation methed. Titanium
tetrachloride is known to cause a splitting of the y-oxide

cycle under elimination of the oxygen atom and formation of
1,4-dichloropentane in the reaction with tetrahydrosilvane.

PCI5 and TiCl4 therefore have the same effect upon the a-oxide B

cycle as the other acid chlorides of inorganic acids, e.g.
AClj, SiCl4, etc. There are 11 references, 8 of which are Soviet.

Institut organicheskoy khimii Akademii nauk SSSR (Institute-of
Organic Chemistry of the Academy of Sciences, USSR)
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Hydrogenation of furan compounds on skeletal cata
lysts., Dokl,
AN S58R 125 1no.2:345-347 Mr '59, (MIBA 12:4)

1. Chlen-korrespondent AN SSSR (for Shuykin). 2. I
. A . o Institut
or@nicheskoir khimg.i imeni X.D.Zelinekogo AN SSSR, b

(Kydrogemtion)
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AUTHORS: ~ Shuykin, N, I.,.Corresponding Member, 80V/20-125-5-27/61
 AS USSR, Bel'skiy, I, F., Karakhanov, R. A,
TITLE: ' Thermal Isomerization of 2-Methyl-4.5-dihydrofuran to

Methyl-cyclopropyl Ketone (Termicheskaya izomerizatsiya
2-metil-4,5 digidrofurana v metiltsiklopropilketon)

<

'PERIODICAL: Doklady Akademii nauk SSSR, 1959, Vol 125, Nr 5,
. “pp 1051-1052 (USSR) ‘

ABSTRACT: . According to reference 1 2,3-dihydrofuran isomerizes at }75°
" to cyclopropane aldehyde. A small quantity of croton aldehyde .

is formed therein, which is partially decarbonylated to
propylene under the experimental conditions. The gas
development increases with rising temperature. The first
reaction is reversible. The inequivalence of the C-0 bonds
depends in the dihydrofuran molecule only on the presence
of the double bond. This very fact is bound to determine
the place of rupture of the dihydrofuran ring. Wilson (Ret 1)
asgsumed that 2.3-dihydrofuran behaves in the aforeerid

| isomerization like simple vinyl ethers. According %o

Card 1/3 formal-structural conaider&tions it is, however, clear that
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Thermal Isomerization of 2-Methyl-4.5-dihydrofuran to sov/20-125-5-27/61
Methyl-cyclopropyl Ketone

the formation of cyclopropane aldehyde in the rupture of
the dihydrofuran ring is possible at the C-0 bond 1.2 as-
well as at the C-O bond 1.5, Therefore the results of the
isomerization of the 2,3-dihydrofuran cannot indicate
definitely the place of rupture of the dihydrofuran ring.
In the case of the isomerization of X -alkyl-dihydrofurans ‘
two different products - aldehyde or ketone - are bound to
be produced according to the C-0 bond which has been
ruptured. The authors tried to investigate the isomerization
 of such Ot-alkyl-substituted 2.3-dihydrofurans mentioned in
the title, the alkyl group of which is found at the double
bond. They found that 2-methyl-4.5-dihydrofuran isomerizes

to methyl-cyclopropyl ketone at 475 - 500° (Reaction II1,

see Schem:). Thus, the C-0 bond 1.5 is ruptured and a new
bond is formed between the C-atoms 3 and 5 and the keto-
-group in the side chein. The reaction carried out here is
irreversible, in contrast with the isomerization of
2.3-dihydrofuran to cyclopropane aldehyde which is reversible.
There are 2 references.
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Thermal Isomerization of 2-Methyl-4.5-dihydrofuran to  S0V/20-125-5-27/61"
Methyl-cyclopropyl Ketone. : B

ASSOCIATIONR: Institut organicheskoy khimii im. N. D. Zelinskogo Akademii
nauk SSSR (Institute of Organic Chemistry imeni N. D. .
‘Zelinskiy of the Academy of Sciences,USSR)

SUBMITTED: February 5, 1959
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- AUTHORS: Bol'skiy, I. Fo, Shuykin, §. I, $07/20-127-1-23/65
Corresponding Member, AS USSR . , _
TITLE: catalytic Igomerization of $-0xides (Tetrahydropyrana) to

Aliphatic carbonyl Compounds (Kataliticheskaya jzomerizataiya
d-okisey (tetragidropiranov) v slifaticheskiye karbonilinyye

goyedineniya)
PERIODICAL:  Doklady Akademii nauk SSSR, 1959, Vol 127, ¥r 1, PP 91-92
: - (USSR) ' S
ABSTRACT Hitherto it has been agsumed that the 7- and §~-oxides cannot

be isomerized by the opening of the ring to the compounds men-
tioned in the title, in contrast to the a-oxides. The authors
proved, however, (Ref 1) that this is possible as well in the
 case of the d-oxides (tetrahydrofuran and its homologs) in the
vapor phase on platinized charcoal at 250°, They are transformed
painly into aliphatic xetones. The reaction of the d-oxides
mentioned in the title could be carried out as well with an
alkyl substituent in an a-position at 300-350°, as was éx-
pected. The corresponding aliphatic ketones (yield T0-80 %) and
, alkanes (20-30 %) are formed also in this case (see Scheme).
card 1/2 Phis spesks in favor of the fact that the isomerization of
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Catalytic Isomerization of §-Oxides (Tetrahydro- SOV/20~127-1-23/65
pyrans) to Aliphatic Carbonyl Compounds

a-alkyl~tetrahydropyransproceeds like in the case of the
y-oxides; mainly by the opening. of the #ing of the ¢—0
bond which is farthest away from the alkyl substituent -
(bond 1-6), The reaction proceeds as smoothly as that of the

"~ y~oxides; the reaction products are the same. An analogy with
"“*the y-oxides exists with respect to the easiness of opening

"(raskrytiye) of the ring as well. The transformation degree

ASSOCIATION:

SUBMITTED:

Card 2/2

S (EEUACE I SRR BT G PN LA

of the d'=oxides into ketone and aldehydes was higher than that

“of the y-oxides (50-60 % per passage over the catalyst), since
‘their isomerization was carried out at a higher t{epperature.

There are 2 references, 1 of which is Soviet.

inetitut organicheskoy khimii im, N. D. Zelinskogo Akademii
nauk SSSR (Institute of Organic Chemistry imeni N. D. Zelinsgkiy
of the Academy of Sciences, USSR) . ' '

April 18, 1959
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5.(3) o
AUTHORS ¢  Shuykin, N. I., Corresponding Member S0V /20-127-2-34/70
AS USSR, Bel'skiy, I. F. _

TITLE: Hydrogenoljsis of Carbonyl-containing Furan Compounds, Trans-
formation of Alkyl-acyl-furans Into Six-membered‘(:arbocyclic 7
Compounds .

PERIODICAL:  Doklady Akademii nauk SSSR, 1959, Vol 127, Fr 2, PP 359-361 (USSR)

ABSTRACT: The direction of the hydrogenolysia of the furan ring depends on
various factors, in the pirst place on the nature of the catalyst
and on the properties of the lateral substitutents (Refs 1-5).

Strict conclusions on the influence of the latter on the mentioned
direction of the ring oleavage are possible enly on the strength
of the comparison of oxperimontal results obtained under equal
conditions of phase gtate and pressure, In 8 previous paper
(Ref §) the authors found a ring aperture in the aralkyl-furans
on Pt-C only at the C—O0-bond at normal pressure which is not
adjacent to the alkyl radical. Aliphatic ketones are formed here.
In the present paper the hydration reaction of pyromoic acid-
ester and 2-methyl-5-acetyl-furan was jnvestigated under
completely analogous %o the last mentioned ones. In
this case the carbonyl-containing groups influence decisively

APP :
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. Hydrogenolysis of Carbonyl-containing Furan Compounds. SOV/20-127-2-34/70
mPransformation of Alkyl-acyl-furans Tnto Six-membered Carbocyclic Compounds

the direotion of the aperture of the furan ring, The effect of
these groups is opposed to that of the alkyl radical. The hydro-
genolysis mentioned in the title proceeds in all substances
investigated easily and only at the C—O-bond adjacent to
carbonyl-containing groups. The primary products produced by this
are subjected to furthexr changes in the vapor phase under the
hydration conditions. This hydration is interesting not only from
the theoretical point of view, but also opens new ways of -
catalytic synthesis of valuable compounds on the furfurol base.
The mentioned ester forms methyl butyrate with a yield of 95 %
in the hydration on Pt-C at 2759, This is a decarbonylization
product of the esters of the corresponding aldehyde acid produced
meanwhile (see Scheme). 3-methyl-cyclohexanons, 3-methyl-
cyclohexanol as well as metacresol are produced as main products
from 2-methyl-5-acetyl-furan under the mentioned hydration
conditions., This formation of carbocyclic compounds is based
upon profound structural changes in the molegule of this
heterocyclic ketone (2—methyl-5-acety1—furan) and is certainly

a result of several subsequent reactions (see Scheme). Thus a
hydrogenolysis of the furan ring at the C—0-band adjacent %o the
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. Hydrogenolysis of Carbonyl-containing Puran Compounds.  S0V/20-127-2-34/70

" v Transformation of Alkyl-acyl-furans Into Six-membered Carbocyclic Compounds
carbonyl group proceeds first on Pt-C (in contrast to Ni 7 v
cata.lyataﬁ This leads to the formation of carbocyclic compounds.

A primary reduction of the carbonyl group in 2-methyl-5-acetyl-

furan tekes as well place on Pt-C, however, to a much lower

extent than on Ni catalysts. An immediate transformation of I

into IV and V (see Scheme) has obviocusly a general importance .

and may serve as a catalytic synthesis method of the alkyl-

oyclohexanones and alkyl-phenols from 2-alkyl-5-acyl-furans. ,

Finally the hydration apparatus; the reaction conditions, ami the pho-

gleal cmstants of the obtained substances are described. There - -

are 6 references, 3 of which are Sovdet. ' , -

ASSOCIATION: Institut organicheskoj khimii im. N, D. Zelinskogo Akademii nauk
SSSR (Institite of Organic Chemistry imeni N. D. Zelinskiy of -
the Academy of Sclences, USSR) : :

SUBMITTED: April 18, -1959
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_;zAUTHORS: Shuykin, Nele Corresponding tiember, AS USSR, Bellokiy, TeFo
8 Earakhanov, R. A. i

PITLE: Isomerisation of JPLOxides to Aliphetic Carbonyl Compounds.

Effect of the Tgmperature and Strrrture of Thesse Compounds
PERIODICAL: Doklady Akademil nauk 53SR,1959,Vol 127, Nr 4,PP 815-817 (USSR)¥
ABSTZACT: Four problems are solved in this article: (1) What is the asction

exeroised by the length of the carbon chain of the alkyl radicals
placed in - the cnpacity of tho -tetrahydrofuran
cycle to jsomerize: proceced in the direction I
(splitting of the 1,9 in the direction 11 (splitting
of the 1,2-bond, Scheme)? (2) What is the effect of tenperature
on the relative capacity of the 1,2~ and 1,5-bonds to be split .
by the isonerization of ®-alkyl tetrahydrofurans ? (3) How does
the isomerizatiomn of 2,5-dialkyl tetrahydrofurans develop, which
possess alkyl radicals with different numbers of carbon atons ?
(4) What is the direction in which the isomerization of
2,2-dialky1 tetrahydrofurans takes place ? Table -1 shows
exparimental results. S 0 Tutions: :
(4) The isomerization of ol-n-DTOPYLl=-y oe-n-butyl-, and A
, ov~-n-anyl getrahydrofuran wos investigated under equal coniitions
card 1/3 in the vapor phage ©on platinized coal at 350°. Table 1 indicates
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Isomerization of y-0xides to Aliphatic Carbonyl sov/20-127-4-24/6o
Compounds. Effect of the Temperature and Structure of These Compounds

that the increasing number of carbon atoms in the side chain of :
 e=-alkyl tetrahydrofurans jnoreases the capacity of the C-0 bond "
to be split in the cycle_isomerizatiop. On the other hand, the
tendency of the c-0 bond 1,5 towards splitting decreases. The
yields of the isomerizatidn products arc given, In this case, &
pronounced dependence of the capacity of the tetrahydrofuran
oycle to {somerize on the length of the alkyl side radicael is
noticeable in airection-I or II. (2) This problem wes solved by
results obtained from the jsomerization of oc-n-propyl‘tetrahydro-
furan at 250, 350, and 400°. The relative quantities of n-hexane
and dipropyl xetone show an orientation of the {gomerization of
the tetrahydrofuran cycle on the c rd 1,5-bond in
. dependence on temperature. Table 1 further shovws that the
relative capacity to isomerize under the action of the ring
splitting at the C-0 bond jn the vieinity of the alkyl radical
increases with rising temperature. (3) In sc far as the difference
of the C-C bonds 1,2 and 1,5 in their capacity to be split by the
jgomerization of the gubstituted tetrahydrofuran ving depends on
the length of the alkyl radical in oc-position, it nay be
expected that this difference also exists in 2,5-dialkyl tetra-
Card 2/3 hydrofurans containing various numbers of C-atoms. This was
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twice confirmed. (4) In
the same C-atomn,
which is adjacent %o
decarbonylization of
1cads to the formation of
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the igomerization of dislkyl tetrahydro-
furans containing both alkyl radicals in ot-position on one and
the rings are always split at the -0 bond

the &lkyl side radical.
the aldehyde formed

After the
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AUTHORS :
TITLE:
PERI ODICAL:
ABSTRACT:

66169
sov/20-1ze-5-22/67

Bel'skiy, I. F., Shuykin, N. I., Corresponding Member, AS USSR
A New Method for the Synthesis of Tetrahydrofuran Homologs
Doklady Akademii nauk SSSR, 1959, Vol 128, Nr 5, PP 945-9417 (UsSR)

The authors recall the methods used so far for the above syn-

thesis (Refs 1-3). The new method worked out by the authors is
described. It is based on a direct transformation of 1-furyl-
alkanols-3 into tetrahydrofurans of varying structure. This de-
pends on intermediate formation of 1,4~-diols due to hydrogeno-
1ysis of the furan cycle in the molecule of the 1-fury1—alkanols-3.

In hydrogenat
They separate wate

cases are to be discusse
gynthesizing various homologs (

s are easily cyclized.
hydrofurans. Two
ibility of
i in the title) due to

furfurol and aliphatic Ketones: 1) Condensation of furfurol with
nethylalkyl ketones. 2-n-propy1-5-alkyl-tetrahydrofurans (111)

are formed (see Diagram) .
of the type R-CH,~{{-CE,
0

card 1/3 hydrofurans (V1)

APPROVED FOR RELEASE: 06/06/2000
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2) Condensation of furfurol with ketones

2-n-propyl-4, 5-dialkyl-t etra- -

are formed ( see Diagram). The reaction Lf/
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4 New Method for the-sy‘nthéeié of Tetrahydrofuran s0v/20-128-5-22/61
Homologse ' :

mechanism‘mentibned above is proved by the structure of di-
and trialkyl-tetrahydxofurans formed by hydrogenation.of ‘ .
1-£qry1-élkandlsé}Lin the vapor phase. This is e peculiar case -
~of hydrogenolybis of .the furan cycle and of simultaneous AT
closure of the nev tetxahydrofuran cycle by carbon atoms, three : .
of thenm having formed & side chain in the initial substance. - !
This fact offers.many.possibilities of ing var;ous
nomologs of tetrahydroit ¥ n may vary in§
nce on the structure

: -furyl-al=- . =
kanols-3 is "decisive for. re of the nevw substituted
tetrahydrofuran cycle being formed. Bydrogenolysie of the ’
furan cycle readily proceeds i 1ysts cont
metals of group YI1I, e.8. ON Pt-C and skeleton Ni-Zn,
as on a skeleton Cu-Al catalyst. The most important side’
reactions on Pt-C are: a) 1somerization of the homologs of
tetrahydrofuran to gliphatic ketones (Ref 4). b) Formation
of 1,4-dions. ¢) Hydrogenation of 1-furyl-alkanols-5 to 1- o
tetrahydrqfuryl-alkanols-}. The authors obtained furfurylidiﬁf: -

-

CGard 2/3.

. -
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1, Institut op .
" ganicheskov khims MIRA .
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5/079/60/0
BOO1/£;5§ 30/006/033/033 /xx

AUTHORS: L, ’
. | Shuykin, N, I, Bel'skiy, I, F., and Karakh
o ’ anov, R. A.
] Hydrogenolysis of Tetrahydrofurans o
?

PERIODICAL: l
. ‘ : Zhurnal ob shohey khimii. 1960, V

carried out to establi
aarted P 81 only this mee anism, {1
hydrogenolysis :ﬁihthe tetrahydrofuran ring’be;agugﬂced rongy o hine
tetrahydrofu_ra.;l : out investigating possible t n differently "
feyral 8 during hydrogenolysy i > daters
Lga gy orans 7818 1in greater detail. I

p - S ; — A .
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 Hydrogenolysis of Tetrahydrofurang s/o79/60/030/006/033/033/xx
- -B001/B055 o

2~alkyl-, 2_;2~~dialky1~9 and 2,5-d1a1ky1~tetra
Phase gt atmospheris pressure, using platinized carbon and a nicke]- - CK
aluminum skeleton catalyst. The hydrogenolysis of tetrahydrofuran
- homologs requires higher temperatureg and takes an‘entirely different
course than the hydrogenolysis.of furan ocompounds. Hydrogenolysis of
tetrahydrofurans on Platinized carbon at 350°C, besides causing -
isomerization to aliphatiec carbonyl compounds, occurs simul taneously
at both (-0 bonds. This leads to paraffin hydrocarbons with the same
. furans. On the nickel -~
9 hydrogenolysis of 2-alkyl- ang 2,2~dialky]l -
adjacent to the alkyl groups,
ediates react to give
h contain one carbon
vative. The nickel -

hydrofurans in the vapor

raraffin hydrocarbons, the carbon chains of whic
atom less than the initial tetrahydrofuran deri ]
aluminum skeleton catalyst also causes a more radica] decomposition of
tetrahydrofurans, thus forming water and gasegus products. The

hydrogenolysis of furang has definite advantages gvyer that of tetra-
hydrofurans, since in the first case aliphatic

Card 2/3
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Oxidation of B-Ketoacetals by 5/079 60/030/006/032/033 /xx
Means of Lead Tetraacetate , B001/BO55

4 reastion mechanism ig suggested involving intermediagte formation of v
a-alkoxy vinyl ketone and subsequent acetoxylation with lead tetraacetate.
" A method was developed for the synthesig of a-hydroxy-ﬁ-ketoacetals by
traating a-acetoxy-pf-ketoaoylal compounds with a methangiie solution of
hydrogen chloride (Scheme Sg (yield 35 - 65%). It was shown that
a-aoetoxy-ﬁ-ketoacylals react with pPolyhydric phenols or B-naphthd]
forming 3~acetoxy substituted benzo- or naphtho-pyrylium salts. The

data given show that a-pcetoxy-ﬁ-ketoacylals are now accessible and

Ray prove important for® the synthesis of several hitherto inaccessible /

eterocyeclio com ounds. THere are 14 references: 7 Soviet, 4 Us,
3 German, .

ASSOCIATION: Moskovskiy gosudarstvennyy universitet awg lwaf, &a_i Ca.w..'),S USSR
~ (Moscow State Universit;g ‘ . ‘

SUBMITTED:  June 11, 1959
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SHUYKIN, N,I.; BEL'SKIY, I.F.; SHOSTAKOVSKIY, V.M,

Catalytic 1soﬁarization of ¥ -oxi
-~oxides, Conversio
tgtrahydrofuryl carbinols into auph;tio ket;omaar.l o;h;rlkﬁ khi
30 n0.8:2757-2759 Az 160, (uIRs 13:8)

1, Institut organicheskoy khimii Akademii nauk SSSR
(Eotones) (Methanol) ‘
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53400 , ; 5/020 60?1 31/01 /o;ﬁ‘/ 060
- AUTHORS: shuykin, No T+ Gorresponding MembeTs B011/B006 .

AS USSR, ?el'skigg I, P ‘

PITLE: Hydrogenuti%}\qof Furan"Compounds on a Skeleton Cu-Al catalyst :
PERIODICAL: Doklady Akadenii nauk SSSR, 1960, Yol 131, NI 1, PP 109-112 *
, (USSR) : : ST ‘ '
ABSTRACT: - The suthors irweétigo.ted the effects of pressure and temperature

on the sequence of the reduction of unsatumted bondse in various

‘ compounds 0f the furan series. 1) The pressure determines the
' £ hydrogenolysi_@'}. of the furan ring. In the presence \/

of skeleton Cu-Al catelyst and under normel pressure, the
gilvan ring ijs cleaved at the C-0 pond not adjacent to the
methyl sroup. rethyl prqpyl xetone 18 formed (see gchenes:
reference 3). Furan ring; cleavage, houcver, 1is possible in both
(¢-0 bonds 1,2 and 1,5) if silven is hydrogenated

directions
in the vapor phase 65 vefore, put with prcssurized hydrogen.
: trnol-2 vary con-

gne quontities obtained of pentanol-1 and pentrno

sidernbly with the pressuxe applicd. igher tenperiviunres pro-
mote .both the dehydrnt‘ion of pcntanol-2 to methyl propyl ketone,
Caxd 1,5 and the cleavr{c of silvin wndey {forration of n-pentcne and
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. : 68616 -
Hydrogenation of Furan Compounds on a S/029 60/11 31/01/030/0§0
Skeleton Cu-A) Catalyst . B0O6. :

BO11

water, Five to eight
reactiong involving p
action in the hydroge
Cu-Al catalystZunder

percent tetrahydrofuran was formed in all
ressurized hydrogen. 2) The Primary re-
nation of alkylfurylcirbinols on skeleton
, normal or.increased hydrogen pressure ig
the reduction ‘6f the hydroxyl group, Yielding the corresponding
&-alkylfurans. Under normal pressure and at 230.250° yields of

up to 95% are -obtained, Further hydrogenolysis of the ring
at higher temperatures) leads to-aliphatie ketones. Under

€ is much more in- 4/

tense in both directions, Aliphatic alcohols and small quanti-
ties of -alkylte trahydro

furans are also contained in the rew
action products, 3) In the

case of alkyl-o(-furyl ketones ang
alkyl-o(-furylcarbinols selective reduction of the carbonyl

© furan ring is possible in the

009-9"
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fydrogenation of Furan Compounds on g S/OZQ/60/131/01/030/060
Skeleton Cu-A1l Cetalyst -~ 1:011/B006 )
: . LAY '

the vavor phave is siuiler to that of nickel catalyasts, but
nuoh wore gelective. 4) thin cetelyst choveq high activity and
- seleetivity in Lhe rc@uction?qg,furfurylidene diketones and
- &=21kyl-fB-furylocroleing to thd”correuponding iuranalcohols.
At 120-1400, 1-qrfurylalcanols-3, and 2-alky1-3-q—furyl-
propanole-1 are obteined in yields of 90-95¢% and 75-85% I
respectively. B-Rcthyl-1,G-dioxaupiro-(4,4)-nonane and j-ethyl- , -
1,6-dioxaspiro-(4,4)-nonenc vore obtained in yiclds of 12-20%
from the hy.rogenation products of<x-acryl-pufurylacroloins.
The physical constants of 111 these conpounds are given in
table 1. The euthors mention A, A, Pononarev (Ref 6). There
are 1 table and 6 reforences,;5ﬂo£Auhich are Soviet,

ASSOCIATION: Institut organicheékoy khinmii im, N, D, Zelinalogo Aledenii
nawk SSSR (Iuetitute of Orynic Chenistry ireni i, D, delinstiy
of the Acaderr of Seionces, USSR)

SUBLTIED Decenter 9, 1¢59
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\fg‘?,‘-[ 0 0 '

AUTHORS: *  Shuykin, N. I., Corresponding Member 5/020/60/131,/05/037/069
' AS USSR, Bel'skiy, I. F. ' BO11/B117

TITLE: Cat&lytic Hydrogenatid;\of Fura;NCOmpounds Under Pressure in a

Flow System
PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol 131, Nr 5, pp 1117-1119 (USSR)

TPEXT: It was established by the authors that an increased hydrogen pressure
during the hydrogenation in a continuous flow system favors the hydrogenation
of the multiple bonds in the furan ring at any rate. This was most obviously
shown with the reaction on platinized carbon, and the least effect was found on
nickel catalyst (skeleton Ni-Zn and Ni-Al catalysts). Moreover, increased pressure
involves the fact that the reduction of hydroxyl and carbonyl groups on Pt-C
taking place prior to hydrogenation of the furan ring becomes the most
important, or even the only primary reaction when alkyl furyl carbinols and alkyl
furyl ketones are hydrogenized or hydrogenolyzed. Thereby the influence of ,
~ pressure on the 1iability of the furan ring to hydrogenation to give a tetrahydro-
furan ring, or to hydrolysis has been clarified. Moreover, this influence exerted
upon the order and the gselectivity of the reduction of various unsaturated
bonds in a furan compound has been clarified. 1) The furan ring in silvan is
completely hydrolyzed at normal pressure and 2759, Methyl propyl ketone %\

Card 1/3
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, 80007 o
Catalytic Hydrogenation of Furan Compounds Under S/b27/60/131/b5/b}7/069 )
Pressure in a Flow System ) BO11/B117 . >

(reaction II) forms. At 50 at hydrogen pressure, chiefly tetrahydrosilvan (1)
results. Bydrogenolysis of the furan ring takes place to a yield of about 25%.

2) At normal pressure, hydrogenolysis of the ring at the C-0 bond repreaents, in .
addition to the carbonyl group, the primary hydrogenation reaction of 2-methyl-
5-acetyl-furan on Pt-C. About 20% is due to the primary reduction of the carbonyl
group. With hydrogenation at 50 at pressure and 230-250°, the latter reaction
practically becomes the only one to proceed. 3) Under the latter conditions, the
bydroxyl group in alkyl furyl carbinols is reduced prior to the hydrogenation of

the furan ring. 4) From silvan6 20% tetrahydrosilvan is formed at most when a :
skeleton Ni-Zn catalyst at 150° is used. By elevated pressure, the multiple Vk//
bonds in the furan ring are hydrogenated, and hydrogenolysis is suppressed.

This effect is less pronounced on Ni-Zn than on Pt catalysts. 5) The skeleton

Ni-Al catalyst has, unlike other Ni catalysts, a specific capacity to effect the
so-called "conjugated" hydrogenolysis of the furan ring when hydrogenation is
performed in continuous systems and at normal pressure. The furan ring in a=alkyl
furans is completely split at 235-250° with three ketone series being formed:
alkanones-2, -3, and -4. The elevated hydrogen pressure (50 at) used to

hydrogenate silvan leads to the formation of about 50% tetrahydrosilvan6

45% aliphatic ketones and alcohols, and about 5% hepta-compounds at 270°.

Card 2/3
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80007

s/027/6o/131/05/b37/o69
B0O11/B117

Catalytic Hydrogenation of Furan Compounds Under
Pressure in a Flow System

There are 4 Soviet refe:enoes.

icheskoy khimii im. N. D. Zelinskogo Akademii nauk

ASSOCIATION: Institut organ
5SSR (Institute of Organic Chemistry imeni K. D. Zelinskiy of the

Academy of Sciences,USSR)

3 SUBMITTED: November 23, 1959
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§/020 60/132/03/56/066
BO11/B008 »

S 3200

AUTHORS: . \Bel'skiy, I. F., Shuykin, No I.s Corresponding Member
. A§ E§§§%£§§§§§ﬁﬁiov, R. Ao

PITLE: Thermal Dehydrogenationjof 2,5-Dihydrofuran;1

PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 132, No. 3
’ pp. 585-586 .

TEXT: The authors produced 2-methyl-, 2-ethyl- and 2—isopropy1—2,5»di-
hydrofuran under such conditions and investigated their transformations,

under which 2-methy1-4,5=dihydrofuran igs isomerized to methyl-cyclo- b{//
propyl-ketone. The vapors of the compounds mentioned in the introduction

were passed over crushed quartz or activated carbon at 470-480° .

It turned out that 2-a1ky1—2,5-dihydrqfurans are very easily de- -

hydrogenated to corresponding furan-homologues (see .Scheme). The reaction
proceeds equally easily over quartz and aotivated carbon. The aunthora

conclude therefrom that this dehydrogenation is not a catalytic reaction,

but is only caused by temperature which must be fairly high; 3500 s for
instance, are insuffiocient for this purpose. At 470-4800 the tetra-

card 1/2
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Thermal béhydrogenation of 2,5-Dihydrofurans S/027/60/152/03/26/066
: : ‘ B011/B008

y than the first (isp

also observed in other cases. Finally, the authors also point out that

for the formation of 8 furan ring, the double bond must be shifted from v
the position 3,4 to the position 2,3 or 4,5, Such systems, however, I
would isomerize to cyclopropane»carbonyl compounds. Since this does not

occur, the authors suppose that the shifting of the 334~double bond and

the cleavage of 2 hydrogen atoms takes place simultaneously and without
formation of the 2,3-dihydrofuran as an intermediate., The authors thus
“oome to the following result: contrary to the 2y3~dihydrofurans which

are isomerized to aldehydes or ketones of the cyclopropane=-series,
2y5-dihydrofurans are debydrogenated and form corresponding furan

conpounds., There are 5 references, 4 of which are Soviet,

ASSOCIATION: Institut organicheskoy khimii im. N, D. Zelinskogo
' Akademii nauk SSSR (Institute of Organic Chemistry imeni
Na_D. Zelingkiy of the Academy Sciencsas, USSR )

SUBMITTED February 22, 1960
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5/020/60/132/04/35/064

: B011/B003 . '
& 0400
AUTHORS: Shuykin, N. I., Corresponding Member of the AS USSR,
: Beltskiy, I, F., Vasilevskaya, G. K.
TITLE: Catalytic Conversion1of 2=Alkyl-5-acylfurans Into

.Alkylphenols 1

PERIODICAL: Doklady'Akademii nauk SSSR, 1960, Vol. 132, No. 4,
: . ppo 861'863

following alkylacylfurans on Pt-€ in a continuous system and at usual
pressure: 2-acetylfuran, 2-ethyl-5-acetylfuran, 2-methyl-5-propionyl-
furan; and 2-n-propyl-5-acetylfuran. Hydrogenation ocourred at 300 -
310° In all cases the furan ring was hydrogenated on the C-— 0 bond
which is adjacent to the carbonyl group. The resulting intermediates
(1,5—diketones) were cyclized in the vapor phase in hydrogenation.
Homologs of cyclohexenone formed, which were subsequently dehydrogenated
to the corresponding phenol homologs. Carbocyclization of nonsymmetrical

TEXT: The authors investigated the catalytic hydrogenation of the ,,f/ ’

Card 1/3
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Catalytic Conversion of 2-A1kyl- 5-acyl- s/ozo/6o/132/o4/55/064
N . ~furans Into Alkylphenols } o _ BO11

1,5-diketones generally leads to the formation of two isomeric phenols,
as illustrated by the conversion of octanedione-2,6 (see Scheme). The
hydrogenolysis of 2-ethyl-5-acetylfuran and 2-methy1-5-propiony1furan
yields as primary product exactly the same diketone, i.e.,
octanedione-2,6. It yields 3-ethylphenol, whereby the ring between the
- C-atoms 1 and 6 is closed. 2,3-dimethylphenol is formed, however, if
the ring between the C-atoms 2 and 7 is closed. 3-n-propylphenol and :
2-ethyl-3-methylphenol are similarly formed from 2-n-propyl-5-acetyl- 4}////
furan. The following corresponding aromatic hydrocarbons were obtained »
by redustion of phenols resulting from 2-methyl-5-propionylfuran and
2-n-propyl-5-acetylfuran: in the first case, ethylbenzene and
orthoxylene, in the second, n-propylbenzene and 1-methyl-2-sthylbenzene.
Thus, the ocyclization of nonsymmetrical diketones, which were obtained
as intermediates of the hydrogenation of 2-alkyl-5-acylfurans, may
proceed in two directions. In all cases mono- and dialkylphenols are
formed. Simultaneously with the main course of the reaction the
carbonyl group is primarily reduced. Subsequently, the furan ring is
subjected to hydrogenolysis on one of the C—O0 bonds, whereby cor-
responding aliphatio ketones (see Scheme) are formed. 2-acetylfuran

card 2/3
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Catalytic Conversion of 2-Alkyl-5-acyl- ~ 8/020/60/132/04/35/064
furans Into Alkylphenols i B0O11/B003 S

holds a special position among the oompounds investigated. By its ,
hydrogenolysis on the C—O0 bond adjacent to the carbonyl group a -
ketoaldehyde forms. It may not -be hydrogenated like a diketone, but

is completely decarbonylated to form pentanone-2. There are 4

references, 3 of which are Soviet.

ASSOCIATION: Institut organicheskoy khimii im. N. D. Zelinskogo
B Akademii nauk SSSR (Institute of Qrganic Chemistry imeni
N. D. Zelinskiy of the Academy of Sciences, USSR)

SUBMITTED: February 22, 1960
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8/079/61/031/003/005/013
B148/B207 '
AUTHORS: Shuykin, N. I., Bel’skiy, I. P., and Grushko, I. Ye.

TITLE: Reaction of o-alkyl tetrahydrofuranes with silicon tetra-
. . - chloride :

PERIODICAL: Zhurnal obahdﬁhyg;khimii, v. 31, no. 3, 1961, 815-819

. ‘ : Y ) ’ .
TEXT: The authors studied the reaction of d-ethyl and «-propyl tetrahydro-
furane with 31c14, and showed that the ethyl and propyl groups exert the

same effect upon the opening direction of the tetrahydrofurane cycle as the
methyl radical in tetrahydrosylvane. The main reason for studying the
hydrolysis and thermal splitting of §-chloro alkoxy chloro silanes thus ob-
tained was to determine the structure of the resulting chlgro hydrins and
chloro alkenes. The above furane derivatives react with 1 4 more dif-

fiocultly than the latter with tetrahydrosylvane. This is obviously due to
the steric "screening effect" of the alkyl side group upon the adjacent

¢-0 bond. a-ethyl tetrahydrofurane splits quantitatively (at & molar ratio
of 212 to 31014) after heating for 17 hr, in the presence of 2 g of anhydrous

I~
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8/019/61/031/003/005/013
Tﬁy 07 :

Reaction of ... B1\.' B2

zinc chloride and under the formation of chloro alkyl esters of orthosilicic -
acid, while, under the same conditions, 35% of the d-propyl tetrahydrofurane

remains unochanged. These two compounds are split by 51014 only at the C-0

bond which is adjacent to the alkyl group. This was confirmed by hydrolysis
of the chloro alkyl esters of orthosilicic acid, (§-chloro alkoxy ohloro
ailane) with water, which gives rise to the formation of §-~chlorine-substi-
tuted hexyl or heptyl alcohol, from which acetates were obtained.,
Subsequently, 8hese soetates were reduced to n-hexyl end n-heptyl acetates
on Pt-C at 300 C in the vapor phasei

— s B
oy 5461,-(00H,0H,0,0H010K,0Hy) -n—=—
) -caony 2

o (cH co)2 0
—— HOCH,CH, cnclc52cn5 -—-2-——f——— cnjcoocnzcnzcnzcnclcnzcn5 —_—
B

2

Pt/C 3000C" CHBCOOCHQCHZCHZCHZC!I}. Owing to these results, it is assumed

Card 2/4
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) | s/o7y61/03.1/oo3/oos/o13 .
S B118/B207

7LReaction of vee

¢ dalkyl tetrahydrofuranes with $iC1, in the ‘presenot
les only at the C-0 bond which is adjaceat:

_ito the alkyl radioal. The ¢-ohloro alkoxy ohloro silanes obtained in the ° -
-~ above reaction are thermally extremely unstable and decompose vhen distilled.
:Chloro alkenes (40-50% yield) are one of the decomposition products. The -
- ,chloro pentenes,obtained by thermal decomposition of §-chloro pentoxy ©

“gilanes were subjected to structural analysisj the latter result from the
;reaction of 31014’w1th tetrahydrosylvane. The position of the chlorine dtom’
‘and the double bond was studieds a Grignard compound w&s obtained from the -
"chloro pentenes, which, after oxidation and treatment with dilute hydro=--

“ehloric acid, yielded a mixturs of unsaturated primary amyl alcohols when . -
hydrogenated..-

‘‘gooled. . These were converte o
. The position of the double bond was determined by studying the hydrolysis .- 5
. productis of the organo-magnes esulting from the mixture of - - -
. chloro pentenesj analysis showed that the pentenes - thus obtained consisted of .
1 85¢% pentene-2'bp¢-15%vpentenee1;."Thus, the chloro pentenes obtained from: T
;tetrahydrosylyaneqand‘81014 contain an initislly bound chlorine aton 'in

'ltﬁat:in the reaction ©
- of Zn0yy the former open their cyo

Clearazfa . nn Ui o I
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T

- . ’-;i;,'»,
5/079/61/031 /003/005/013 .
B118/8207 a

'i?nea¢tién of <+
s : | /BT S
Ty onds in positions 1 and 2, There are 6_referg'h§
. encess 2 Soviet-bloo ond 4 non-Soviet~bloc. The 2 references to English- 1~

ert - leanguege publications read as followsy PFaraday's Encyolopedia of Hydro- -
- - ‘carbon compounds. Cqe Manchester (1953)) US Patent 2, 424, 184 (1947). -}
emii -}

L

- position 5, and two double b

. ABSOCIATION: - Institut organicheskoy khimii imeni N. D Zelinskogo Akad
'= " neuk 85SR (Institute of, Organic Chemistiry imeni N Do .
~ Zelinskiy of the Academy of golences USSR) . ... = :o.

T sumMITEDY - April 23, 1960
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BAL'3KIY, I.F.; SHUYKLI, K. I.; V. SILAVSKAYL, G.K.

‘ Bydrogenation of curbonyl-containing furan derivatives,
Convorsion of 2-alxyl-5-acyliurans into 2,6-dialkyltetrahydropyrans.
Dokl, AN 335R 136 no. 3:5¢1-5¢)% Je 'Gl, (MIRA 14:2)

1. Institut orgunichioskoy khimii imeni N,D. Zelinskogo AN SSSR.
2. Chlen-korraspondent Al Ssii (for Shuykin).
(Ruran)  (Pyven)
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§/020/61/136/005/020/032
B103/B208

AUTHORS: Shugkin, N. I., Corresponding Member AS USSR, Kovach, E.,
Bel'!skiy, s and Bartok, M.

TITLE: o Catalytic hydrogenation of organic oxides in the flow
: system at increased hydrogen pressure

?ERIODICAL: " Doklady Akgdemii nauk SSSR, v. 136, no. 5, 1961, 1120-1122

TEXT: The authors wanted to obtain systematic experimental data on the
hydrogenation of organic oxides, in order to elucidate the following
problems: 1) Determination of the relative stability of various oxide
. rings to rupture by catalyzed hydrogen; 2) determination of the direoc-
tion in which the oxide ring is ruptured in the hydrogenation of \]
asymmetric organic oxides. The data available are not sufficient to
solve these problems. For this purpose, the authors extended their -
studies of the hydrogenation of y-oxides (homologs of tetrahydrofuran,
Ref. 3) to other oxides. They hydrogenated the simplest representatives
of asymmetric a-, f=-, and y-oxides, i.e., A) propylene oxide,
B) a-methyl-trimethylene oxide, and C) a-methyl tetrahydrofuran oxide at

card 1/3
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Catalytie hydrogenation of organic ...

50 atm hydrogen pressure on gskeleton ca
Furthermore, B) was
and D) a-n-propyl tetrahydrofuran oxide

Ni - a1 catalysts.

Cu - Al. ad A): About 804
alcohol at 190-200°C,
substances. ad B):
230-2500C. ad c):

8/020/61/1 36/005/020/032 __
B103/B208

talysts such as Cu - Al, and
hydrogenated on Ni - Zn

on Ni - 1.

was formed at

ility of the tetrahydrofuran ring was found

to be much higher on the Cu - 31 catalyst, since the conversion did not

exceed 10% even at 3000,
obtained;:
Pentanol-1 (35%), and penta
catalyst;

The following products of hydrogenation were
n-pentane (30% calculazed%§or the converted quantity of c)),
-2 35 .
C) was converted to Pentanol-2 only (about 15%) at 2500¢,
D) was hydrogenated to heptanol-4 (60%) at 2500¢,

II) Hydrogenation on Ni - Al

The authors conelude

rom the latter reaction that the stability of the tetrahydrofuran ring
%o hydrogenolysis is determined by the length of the alkyl radical in the

a-position, Summing up:

A) and B) behave in 8n analogous manner in the

hydrogenation of asymmetric a- and B-oxides both on Cu - A1, and on
Ni - a1 catalysts with respect to the rupture of the oxide ring,

Card 2/3
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, s/020/61/136/005/020/032
Catalytic hydrogenation of organic ... B103/

On Cu - Al, they are ruptured with sufficient selectivity on the :

C-0 bond adjacent to the alkyl substituent., A) and B), on the other hand, bl
undergo hydrogenolysis in both directions on Ni - Al, i.e., also on the
C-0 bond not adjacent to the alkyl substituent, with about equal intensity.
The asymmetric y~oxides are selectively hydrogenated on Ni - Al in that
their ring is ruptured only on the C-0O bond not adjacent to the alkyl
radical. Hydrogenolysis of y-oxides oocurs in both directions on the

Cu - Al catalyst. At atmospheric pressure, D) is also ruptured on

Ni - Al on the C-0 bond adjacent to the alkyl side group (Ref. 3). The
same rupture occcurs in B) on Ni - Zn catalyst. There are 4 references:

2 Soviet-~bloc and 2 non-Soviet~bloo.

ASSOCIATION: k_Institut organicheskoy khimii im. N. D. Zelinskogo
" Akademii nauk SSSR (Institute of Organic Chemistry iment .
N. D. Zelinskiy, Academy of Sciences, USSR)

SUBMITTED; October 21, 1960
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BEL'SATY, I,%,j SHUYKIN, N.I,

Convei'bion oi‘ a.minbé iof tio i‘urnxi':;crlos to uyrroliding horojogusa.
Dokl. AN 8SYR 137 no.2:331-332 i "8l (4134 14:2)

1. Institut organleioskoy khimil im, ID.Zellnckozo AY 33.R,
2, Chlen-korreapondont Al 3:45 (for Shuyidn),
_ (Mminos) = . (Pyrrolidine)
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BEL'SKIY, I.F.; SHUYKIN, N.I.; KARAKHANOV, R.A.

,iaonerization and dehydrogenaiion reactions of the tetrabydrofuran
‘cycle. Dokl.AN SSSR 138 no.4:829-830 Je '6l. (MIRA 14:5)

1, Institut organicheskoy khimii imeni N,D.Zelinskogo AN SSSR.
.2, Chlen-korrespondent AN SSSR (for Shuykin).
(Faran)
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SHUYKIN, N.I.; BEL'SKIY, I.F.; KARAKHANOV, R.4.

Catalytic dehydrogenation of dihydrofurans. Dokl.AN SSSR 138
n§.531136-1138 Jeo 161, (MIBA 1436)

1, Institut organicheskoy khimii im, N.D.Zelinskogo AN SSSR. '
2. Chlen-korrespondent AN 8SSR (for Shuykin).
(Furan) ~ - (Dehydrogenation)
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5/020/61/141/003/010/021 = . -

§.3700 20§ : BIC3/B10T .
AUTHORS: . Shuykin, N. I., rorresponding Member AS USSR, ¢rushko, I. Ye,
TITLE: Interaction of a-methyl trimethylenc oxide with chloro
B T gilane derivatives, aluminum chloride and titanium tetra-
chloride - . ' :

' PERTODICAL: ‘Akademiya nauk .SSSR. ‘Doklady, v. 141, no. 3, 1961, 649-651

TEXT: The present work studies the interaction of g-methyl-trimethylene
oxide (MTMO) with (1) SiCl,, (2) CH351C15, (3) C63581013, (4) A101-3;j }
‘ . (5) micl,, and (6) HCl. The position of the cleavage of the p-oxide ring
. containing an alkyl group in «-position was to be established. (1), (2),
and (3) react vigorously with MTMO at room temperature without a catalysti.
Distillation under reduced pressure yilelded chlorine-substituted esters

_of ortho-silicic acid. The reaction.therefore proceeds‘according to the
following processes: ‘ :

Card 1/4
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30722 y . | o
§/020/61/141/003/010/021 .
3103/4104 1/003/010/

o . chsioCCH,cHacH, T VE
L) y . .

o 2 cncu,cn,cI:HOSicx;

- CH,
CHy

S 1 ThSIOCH,CH,CHCICh,
, <>—cn,+m,sm.—-<
NN

. ctcu,cn,?hoﬁc:, :
’ CH, CH,

‘ o 1 CHSIDCH,CH,CHOCH,
Sdrmsenser—Y |
o™ ’ ucmug;o o

o e e

«  Th:se_§atenh 01281004H801;(b.p. 56°C/5 mn Hg), CH381012004HBCI (v.p.
i 39°-42°¢ /5 mm Hg), ' ' : ‘o
"iiél:ed {:emmhfg),hazd 06353101200438c1 (b.p. 132°-136°C/8 mn Hg),
: chlorohydrins on hydrolysis. To (§): bDry HCl
- thru a layer of pure MTMO_at the boiling point 3)1' 1:hey1451.'l:'ce";a.'13 g;s:z(:

~ Gard 2/4
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30722 » ‘
. 3ot s/020,/61/141/003/010/021
Interaction of a-methyl ... 3103/B101

heat of reaction, the temperat.re of reaction mixture finally rose to
105°-110°C. To (4) and (5): The reaction with MTHO is so vigorous, that
it can only be carried out satisfactorily at -50° and -60°C. Hydrolysis
of the reaction products by water in etheric medium yields alcohols
containing primary or secondary chlorine atoms. All the Raman spectira of
these chlorchydrins exhibited an extremely intense band at 660 cn~
characteristic for primary chlorine atoms. The band indicating secondary
Cl atoms was weaker., From this it is assumed that the chlorohydrin
mixture contains mainly 4-chloro 2-butanol. It is concluded that the
sreatment of a-MTMO with (1)-(6) primarily leads to cleavage at the ether L)(
bond not adjoining a methyl group. In this connection it is pointed out
that unsymnmetric y-oxides, e.g. tetrahydrosilvan, are cleaved at the C-0
bond next to a methyl group under the influence of chloro silanes. The
authors thank G. K. Cayvoronskaya for taking the spectra. There are

1 table and 6 references: 1 Soviet and 5 non-Soviet. The four refer-
ences to English-language publications read as follows: C. G. Derrick,

D. W. Bissel, J. Am. Chem. Soc., 38, 2483 (1916); S. Searles et al. J. Am.
Chem. Soc., 79, 952 (1957); R. J. Meltzer, J. A. King, J. Am. Chem. S0C.,
15, 1356 (1953); F. Sondheimer, R. B. Wocdward, J. Am. Chem. Scn.,y 15,
Card 3/4 ‘ :
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30722
s/020/61 /141 /003 /010/021
Interaction of a-methyl ... . 3{03/4101/ /e03/0r0f

5438 (1953). X
ASSOCIATION: Institut organicheskoy khimii im. N. D. Zelingkogo Akademii

nauk SSSR (Institute of Orgenic Chemistry imeni K. D.
Zelinskiy of the Academy of Sciences USSR)

SUBMITTED: July 13, 1961
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SHUYKIN, N.I.; JEL'SKTY, 1F.; VASILEVSKATA, G.K.
. ' 1
Catalytic synthesis of 1,5-diketones. Izv. AN SSSR. Otd, khim, nauk
- n0.231363-364 F 61, (MIRA 14:2)

1, Institut organicheskoy khimi} im,N,D,Zelinskogo AN SSSR,
(Ketones)
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SHUYKIN, N.I.; BEL'SKIY, L.F. GRUSHKO, I. Te,

Reactions of d-alkyltetrahpdrofurans with silicon tetrachloride.
_ Zhur, ob, khim. 31 no,.3:815-819 Mr 61, (MIRA 14:3)

1, Institut organicheskoy khimii imeni N. D, Zelinskogo AN SSSR.
- (Silicon chloride) '
(Puran)
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SHUYKIN, N.I,; BEL'SKIY, I.F.

8
Catalytic synthesis of z-n-propyl-ly-alkyltetrahydrofurana Dok1,
AN 8SSR 137 no.3:622-623 Mr '6l, (MIRA 1432)

1. Institut organicheskoy khimii im. N, D.Zelinskogo. 2.Chlen-korres-
pondent AN SSSR (for %h‘aakix)l)
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SHUYKIN, N.I.; BEL'SKIY, I.F.; SHOSTAKOVSKIY, V.M.

tic hydrogenation of esters. Dokl. AN SSSR 139 no.3:634-636
e s , %

1. Institut organicheskay khimii im. N.D. Zelinskogo Akademii nauk
SSSR. 2. Chlen-korrespondent AN SSSR (for Shuykin).
» (Esters) (Hydrogenation)
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SHUYKIN, N,I.; GRUSHKO, I.Ye.; BEL!SKIY, I.F,
: 5

Interaction of «-methyltrimethylene oxide with chlorbailanes,
aluminum chloride and titanium tetrachleride., Dokl, AN SSSR
11 no.3:649-651 N '6_1. _ (MIRA 14:11)

1. Institut organicheskoy khimii im, N.D. Zelinskogo AN SSSR,
2. Chlen-korrespondent AN SSSR (for Shuykinm),
(0xides) (Halides)
(silicon organic compounds)
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- KOVACH, E.; SHUYKIN, N.I.; BARTOK, M.; BEL'SKIY, I.F.

Thermal conversions of d-substituted F»-oxides. Izv., AN SSSR Otd.-
khim.nauk no.l:124.130 Ja ‘é2. : (MIRA 15:1)

1. Institut organicheskoy khimii im. N.D.Zelinskogo AN SSSR i
Kafedra organicheskoy khimii Segedskogo universiteta, Seged,

Vengriya.

(Oxides) (Substitution (Chemistry))
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SHUYKIN, N.I.; BEL'SKIY, I.F.; KARAKHANOV, R.A.

Catalytic dehydrogenation of dihydromrans. Izv. AN SSSR Otd.khim,.-
nauk no.l:138-142 Ja ‘62, - (MIRA 15:1)

1. Institut organicheskoy khimii im. N.D. Zelinskogo AN SSSR.
(Furan) (Dehydrogenation)
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) Cor jugated hydrogenolysis in the synthesis of tetrahydrofuran homo-

logs. Izv. AN SSSR Otd.khim.nauk no.l:142-146 Ja '62.
(MIRA 15:1)

1. Institut organicheskoy khimii im. N.D.Zelinskogo AN SSSR.
(Furan) (Hydrogenation) (Hydrolysis)
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BEL'SKIY, I.F.
_EEL'SKIY, IF.

Catalytic conversions of 1,6~dioxaspiro[4,4]nonanes. Izv.
AN SSSR Otd.khim.nauk no.2:333-336 F '62,  (MIRA 15:2)

1, Institut organicheskoy khimii im, N.D.Zelinskogo AN SSSR.
(Dioxaspirononane)
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SHUYKIN, N.I.; BEL'SKIY, I.F.; BALABAN, A.T,; NENITSESKU, K.D,
‘——-——‘—_\

Catalytic transformation of homologs of 2-acetylfuran to
trialkyltetrahydropyrans, Izv,AN SSSR,Otd,khim,nauk no.3:

(MIRA 15:3) [
1, Institut organicheskoy khimii im, N.D,Z%linskogo AN SSSR 1 |

Akademiya Rumynskoy Narodnoy respubliki,
: (Furan) (Pyran)

491-493 Mr '62,
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BEL'SKIY, I.F.

Catalyt1§ synthesis of pyrrolidine homologs from furan amines,
Iav, AN SSSR.Otd.khim.nauk n0,31493-496 Mr 162, (MIRA 15:3)

1. Institut organicheskoy khimii im, N.D.Zelinskogo AN 9SSR,
(Pyrrolidine) (Furan)
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BEL'SKIY, I.F.; KARAKHANOV, R.A,
L e ]
New method of synthesizing /- -diketoneas. Report No.l: Catalytic
transformation of furan and tetrahydrofuran alcohols intc . «diketones.
Izv. AN SSSR. Otd.khime.nauk no,5:905-907 My ‘62, (MIRA 15:6)

1, Institut organicheskoy khimii im, N.D.Zelirskogo AN SSSR.
- (Furan) (Ketones) -
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BEL'SKIY, I.F,

Catalytic conversion of furanamines into pyrrole and pyrrolidine
homologs. Izv.AN SSSR.Otd.khim,nauk no.6:1077-1080 ‘62, v
(MIRA 15:8)
1. Institut organicheskoy khimii im, N.D.Zelinskogo AN SSSR.
(Furanamine) (Pyrrole) (Pyrrolidine)
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R

. SHUYKIN, N, I, BEL'SKIY I.F.; BARKOVSKAYA L. Ya.; DRONOV, V, I ;
ALALYKINA, L.A,

: Synthesig of 2,4~ and 2,5- dialkylthiophanes, Izv.AN SSSR,.~
) Otd.khim,na.uk' .n0.6:1093-1098 '62, (MIRA 15: 8)

1. Institut organicheskoy khimii im, N.D,Zelinskogo AN SSSR 1
Institut organicheskoy khimii Bashkirskogo filiala AN SSSR.
. (Thiophens)
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SEUYKLY, N.I.; EEL'SKIY, IF.; GRUSHKO, I.Ye.

Interaction of O(-methyltetmhydropyran with some compounds '
containing an active chlorine atom. Izv.AN SSSR.Otd.khim.nauk -

n0,8:1486-1488 Ag 162, (MIRA 15:8)

1. Institut organicheskoy khimii im. N.D.Zelinskogo AN SSSR.
(Pyran) (Chlorine compounds)
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BEL'SKIY, I.F.3 SHUYKIN, N.I.3 SHOSTAKOVSKIY, V.M,; KHAR'KOV, S.N.

New method of synthesizing esters of Y -ketocarboxylic acids,

Part 1: Catalytic transformation of esters of P-furylacrylie acids
to esters of Y-ketoenanthic acids. Zhur,ob,khim, 32 1no.4:1030-
1034 Ap ‘62, ' (MIRA 15%4)

1, Institut organicheskoy khimii imeni N.D,Zelinskogo AN SSSR.Y
(Furaneerylic aecid) (Heptanoic acid)
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SHUYKIN, N,I.; BEL'SKIY, I.F.; KARAKHANOV, R.A,

Catalytic dehydrogenation of dihydrofurans. Synthesis of
2,4~dialkyl furmne. Dokl, AN SSSR 147 no,1:119-122 N 62,
. Yoo L (MIRA 15:11)
1. Institut organicheskoy khimii im, N,D, Zelimskogo -
AN-83SR. 2, Chlen-korrespondent AN SSSR (for Shuykin).
Furen)
(Dehydrogenation)
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BEL'SKIY, I.F.; SHUYKIN N.I.; VASILEVSKAYA, G.K.; GAIVOHO!BKAIA, G.K,’

-

Catalyzed syntheeia of 2,6~dialkyltetrahydropyrans Isv.AN 8SSR.Otd.
khim,nauk 1650-1653 S '62 ‘ (MIRA 15: 10)

1. Inatitut organicheakoi' kh:lmj).i im, N.D.Zelinskogo AN SSSR,
Pyran :

APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000204520009-9"



"APPROVED FOR RELEASE: 06/06/2000 CIA-RDP86-00513R000204520009-9

Yo

SHUYKTN, N.I.; BARTOK, M.; KOVACH, E.; BEL'SKTY, I.P.

Catalytic isomerization of o ~oxidess Izv.AN SSSR.Otdekhimenauk n0,9:

1653-1656 8 162, ] (MIRA 15:10)
1. Institut organicheskoy khimii im, N.D.Zelinskogo AN SSSR.
(Oxides) - (Isomerization)
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BEL'SKIY , I.F.; SHUIKIN, N.I.

-

Catalytie aynthasia of trialkyl tetralmh-ofnraw. I .nl R.
khim nauk no.9:1656-1660 8 162, , - (ism gﬁm)

1. Institut organiche?koy kl):iml.i im, N.D.Zelinskogo AN SSSRe -
Furan
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L'SKIY, I.F.; sm#xm, NoI.; SHOSTAKOVSKIY, V.M,

Jei . -
Effect of carbonyl and carbalkoXy}groups on the direction of hydrga¥,
genolysis of furan cycle under conditions of vapor phase hydrogens
Izv. A.N SSSR.Otd.khim.n&uk n0.10:182l- 5 0 '&.

(MIRA 15:10)
1, Institut organicheskoy khimii im, N.D.Zelinskogo AN SSSR.
(Furan) (Hydrogenatdon)
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New method of synthesizing pyrroles, Conversion of amines of
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