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We have shown [ 1] that in the hydrogenation of 1-cyclopropyl-2-c.-tetrahydrofurylcyclopropane is formed with
a yleId of 39% In the present work it was found that at normal pressure and room temperature the process takes place
extremely slowly and the sole produsct of the reaction is 1-cyclopropyl-2-(4'-hydroxy-1'-oxobutyl)-cyclepropane,
formed through the addition of molecules of hydrogen and water, In addition, it was found that, when water was added,
hydrogenation under the conditions described in {1] go considerably faster and more completely. Under these conditions,
in addition of 1-cyclopropyl-2-a-tetrahydrofurylcyclopropane, 1-cyclopropyl-2-(4’-hydroxy-1'-oxobutyl)-cyclopropyl-
2-a-furylcyclopropane proceeds, .- »arently, according to the following schemes
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We have fundamentally simplified the previous conditions for the preparation of acetopropyl chloride and methyl
cyclopropyl ketone—the starting materials for the synthesis of 1-cyclopropyl-2-a-furyleyclopropane. It has been
established that the conditions found for closing the cyclopropyl ring by the action of dry caustic potash on a y-chlo-
ride are general for the p-2paration of a dicyclopropyl ketone,

.~ As a result of the reduction by Kizhner's method of the keto group in 1-cyclopropyl-2-(4'-hydroxy-1*-oxo-
butyl)-cyclopropane, an alcohol was obtained containing two cyclopropyl rings in the molecule, Since the replace-
ment of the hydroxyl group by chlorine in cyclopropane compounds is generally accompanied by isomerization of
the cyclopropyl ring {2}, conditions were worked out, using methyl cyclopropyl carbinol as an example, which avoid.
‘the opening of the cyclopropyl ring, Under these conditions, a primary chloride with two cyclopropyl rings in- the
molecule was successfully obtained, The reaction of thlS chloride with sodium in ether led to the ptoducnon of 1-
cyclopropyl-2- butylcyclopropane

_ ~ EXPERIMENTAL PART
Acetopropy! chloride, Hydrochloric acid (440 ml) was saturated with hydrogen chlozide (from 270 ml of HCL
and 300 ml of HzSO,,) during 1 hour, with stirring and cooling to =10° Then 213 g of acetopropyl alcohol with b.p.
87-88" (6 mm) and n 1,4415, cooled to -5°, was added over 45 minutes to the cooled flask, After stirring the reac-
tion mixture for an hour. cooling was discontinued, After 2 hours, 400 ml of water was-added to the flask and the ace-
topropyl chloride was obtained, with b,p. 69° (19 mm); ot D 1.4390; yield 75.5% '

~ Methyl cyclopropy! ketone was obtained from acetopropyl chloride by the metjuod described earlier [3], but
without the use of ether for its extraction, Salting-out instead of extraction scarcely diminished the yield of methyl
cyclopropyl ketone,
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Dicyclopropyl ketone, 1,7-Dichlaroheptan-4-one [4] with b,p, 104-110° (4 mm) (85 g) was added with shaki_hg
to 160 g of granulated KOH. Then the mixrure was heated for 2 hours on the boiling water bath, after which 250 m1
-of water was added to the flask. After cooling, the upper layer was separated off and dried with KOH, and the lower
layer was extracted three times with 40-m1 portions of ether, After distilling off the ether, the residue, together with
the upper layer, was distilled in vacuum. A yield of 43,5 g of dicyclopropy! ketone was obtained, with b.p, 67° (26
mm); 0%, 1.4682; d’] 0.9646; found: MR 31.75; calculated: MR 31.61,

Raman spectrum {&v cm "Y: 202 (1); 246(1); 365(2 broad); 474 (2); 534 (1); 633 {very broad); 728 (2 broad);
753 (5); 814 (10); 842 (1 broad); 923 (10); 1037 (5); 1060 (1); 1096 (2 broad); 1105 (3 broad); 1142 (2 sharp); 1178 (3);
1200 (10); 1247 (0); 1295 (0) 1348 (8); 1382 (10); 1417 (2), 1450 (7); 1682 (6); 2872 (0); 2913 (1); 2950 (2); 3010 (10);
30175 (6 broad).

Methylcyclopropyl carbinol [5] was obtained by hydrogenating methyl cyclopropyl ketone over Raney nickel at
40° and ~120 atmospheres of H, with a yield of 85%; b.p, 122-122.5° n 2° 1.4318,

Methyl cyclopropyl carbinyl chloride, A mixture of 23 g of PCly, 1 g of dimethylaniline, and 50 ml of absolute
ether was added to a mixture of 43 g of methyl cyclopropyl carbinol, 20 g of dimethylaniline, and 100 mt of absolute
ether during 1 hour, with stirring and cooling to -10°, Then the ethereal solution was poured off the precipitate and
the residue was washed with ether. After distilling off the ether, the residue was distilled in vacuum A yield of 26 1
g of methyl cyclopropyl carbinyl chloride was obtained, with b,p, 50° (136 mm); 101° (760 mm); n 1.4320; 4

.0.9419; yield 50%. Found: C 57.42; H 8.67; C1 33.9%, MR 28,68,

'Raman Spectrum (Av cm"): 282 (2 broad); 312 (2); 336 (1); 393 (10); 498 (1); 592 (very broad); 643, 659 (5
broad, 10 broad); 710 (0); 768 (3 broad); 824 (3 broad); 908 (7 broad); 1007, 1037 (2 broad, 3 broad); 1093 (1 broad);
1187, 1198 (4, 10); 1218 (2); 1238 (2 broad); 1298 (2); 1394 (4); 1432, 1447 (3 broad, 3 broad); 1465 (3 broad); 2873
(3 broad); 2930 (8 broad); 3010 (10); 3078 (4 broad),

1-Cyclopropyl-2-a ~tetrahydrofurylcycloprogare A mixture of 144 g of 1- cyclopropyl-2 furyleyclopropane,
© 200 ml of C,H;OH, 30 ml of H,0, and 10 g of Raney nickel was heated to 70° with hydrogen (120 atm.) in a liter
autoclave with stirring until 52 atmosphers of hydrogen had been adsorbed, After the usual working up [1], 103 g (697
of 1-cyclopropyl-2-a-tetrahydrofurylcyclopropane was obtained, together with 20 g of 1-cyclopropyl-2-(4'-hydroxy-1'~
oxobutyl)-cyclopropane, with b.p. 130° (3 mm); n?)) 1.4845; d'§ 1,0212; yield 12.3% Found: C 71.75; 71.65; H 9.80;
9.67% MR 47.16, C1yHy0,. Calculated: C 71.39; H 9.58% MR 47.00. Number of atoms of active hydrogen found: 1.2;
L1; L1,

Raman spectrum (Au cm ) 263 (1 broad) 400 (3 broad); 735 (5 broad); ’192 4 broad), 812 (4 broad); 842 (3
broad); 885 (3 broad); 932 (5 broad); 966 (4 broad); 1040 (4 broad); 1102 (1 broad); 1036 (3 broad); 1195 (6); 1240 (6)
) 1295 {1 broad); 1410 (8 broad); 1435 (4 broad); 1457 (3 broad); 1685 (2 broad); 3046 (3 broad)

1-Cyclopropyl-2-(4'-hydroxybutyl)-cyclopropane. A mixture of 25 g of 1-cyclopropyl-2-(4'~hydroxy-1'-oxo-
butyl)-cyclopropane, 15 g of hydrazine hydrate, and 20 ml of C;H;OH was boiled for 10 hours under reflux, After dis-
tilling off the alcohol and the hydrazine hydrate, the residue was distilled in vacuum, A yield of 26.8 g of the alkyli-
denehydrazine was obtained, with b.p. 158-165° (5 mm); n*}) 1.5210; d% 1.045; yield 99% The alkylidenehydrazine
(23 g) was slowly distilled over 3 g of KOH, A Zleld of 15 g of 1-cyclopropyl-2-(4'-hydroxybutyl)-cyclopropane was
. obtained, with b.p. 102° (5 mm); nz%)l 4650; d% 0,9120, Found: C 77.32; 77.15; H 11.52; 11,59% MR 46,73, CygHys0.
Calculated: C 77.86; H 11.76% MR 47,03,

Raman spectrum (Av cm™"): 198 (0); 365 (0); 455 (0); T12 (2 broad); 730, 743 (2 broad, 2 broad); 775 (3 broad);
810 (I broad); 815 (3 broad); 832 (1 broad); 865 (3), 895, 910 (2 broad, 2 broad); 952 (3); 975 (1 broad); 1020 (2 broad);
"1073 (2 broad); 1127 (2 broad); 1170 (3); 1188 (4); 1225 (6); 1296 (3); 1322 (1); 1372 (2); 1405 (5); 1435 (5); 1460 (6);
2855 (5 broad); 2903 (6); 2938 (3); 3002 (10); 3070 (5).

1-Cyclopropyl-2-(4'-chlorobiityl)-cyclopropane, A mixture of 5.5 g of PCly, 1 g of pyridine, and 50 m1 of ether
was added to a mixture of 18 g of 1-cyclopropyl-2-(4*hydroxybutyl)-cyclopropane, 5 g of pyridine, and 50 ml of ether
with stirring and cooling to -10°, After 2 hours® stirring, the liquid was poured off from the precipitate and the residue
was washed with ether, After the ether had been distilled off, the residue was distilled in vacuum, A yield of 4 g (20%)
of 1-cyclopropyl-2-(4'-chlorobutyl)cyclopropane was obtained, with b.p, 85° (6 mm); “nD 1.4649; d*§ 0,953, Found:
C 69.64; 69.65; H 9,93; 10,03; C1 20,54; 20,44% MR 50,08, CyHy,Cl, Calculated: C 69,54; H 9.91; C1 20,53% MR
50.42,
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1-Cyclopropyl-2-butylcyclopropane, A mixture of 2.5 g of 1-cyclopropyl- 2-(4"=chlorobutyl)-cyclopropane and
3 g of sodium in 15 ml of ether was boiled for 10 hours under reflux. After distilling off the ether, the residue was
distilled in vacuum, A yield of 1 g of i-cyclopropyl-2-butyleyclopropane was obtained, with b,p. 55° (10 mm); n’h
1 1.4376; dzz 0.8017; yield 50% Found: G 87.23; 86.95; H 12.90; 13,10% MR 45,22, CioHys. Calculated: C 86,87; H
13,12% MR 45.58, ' |

. SUMMARY
1, Over Raney nickel in the presence of water, the hydrogenation of the furyl ring in 1-cyclopropyl-2-a-furyl- -
cyclopropane is accompanied by its hydration without rupture of the cyclopropyl rings,
2. 1-Cyclopropyl-2-(4"-hydroxy-1'-oxobutyl) -cyclopropane, 1-cyclopropyl-2-(4'hydroxybutyl)-cyclopropane,
1,-cyclopropyl-2-(4'-chlorobutyl)-cyclopropane, and 1-cyclopropyl-2-butylcyclopropane have been obtained for the
first time, '
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All abbreviations of periodicals in the above bibliographi are letter-by-letter transliter-
ations of the abbreviations as given in the original Russian joumal. Some or all of this perf-
odical literature may well be available in English translation.” A complete list of the cover-to-
covér English translations appears at the back of this issue. ’
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