IODOCYCLIZATION OF N,N-DIALKYLAMINO-2-METHYL-
4-PENTEN-2-0OL OXIDES
I. REACTION PRODUCTS

Yu. I. Gevaza, V. I. Staninets, UDC 547.787'867
and E. B. Koryak

It is shown that in the iodination of N,N~dialkylamino-2-methyl-4-penten-2-ol and N,N-diethyl-
amino-3-butene oxides the N-oxide group participates in the intramolecular cyclization of these
compounds. N,N-Dialkyl-4-methyl-4-hydroxy-6-iodomethyltetrahydro-1,2-oxazine iodides were
obtained by iodination of the former, whereas the latter under similar conditions gives N,N-
diethyl-5-iodomethyltetrahydro-1,2-oxazolinium iodide.

Electrophilic addition to compounds that contain carbon—carbon multiple bonds and bifunctional groups
often proceeds with intramolecular participation of the latter, as a result of which various heterocyclic systems
are formed [1]. The amino group of w-pentenvlamines participates particularly readily in these reactions.

The addition of electrophilic agents to it proceeds with the formation of quaternary pyrrolidinium salts [1-3].

Continuing our study of the participation of various electron-donor groups of unsaturated compounds in
intramolecular cyclization reactions that proceed under the influence of electrophilic agents, it seemed of inter-
est to ascertain the possibility of the participation of the N~oxide group in these reactions and to determine the
reactivity of the N-oxide group as compared with the amino group of unsaturated amines.

In this connection, we synthesized a number of N-oxides of N,N-dialkyvlamino~-2-methyl-4-penten-2-ols
and their esters.

oH CHy ORy
{0 o,
2

ﬂo‘% —_— N/Rl
N N
N o7 Ry
Rl RZ
la-g na-e

I, IIa Rl =R2=C2H5, R3=H; b Rl =R2= - (CHz)s—, R3=H: C R1=R2= —CHzCHzocH'JCHz“,
Ry=H; d RI=RZ='“'(CHZ)5_, R3=CH3CO—; € Ry=Ro=—(CHy)s—. R;=H; If
Ri=R:=—(CHy)e—, Ry=H; g R;=C:H;, Ry=C¢H; Ry=H

Tetrahydro-1,2-oxazinium salts are formed in almost quantitative yields in the iodination of Ila-e.
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The IR spectra of Id-g and Ila-e (see Tables 1 and 3) contain absorption bands of double bonds at 1645
cm™!, of hvdroxyl groups at 3400 cm™!, and of the N —O bond at 925 cm™! in Ila-e.

The IR spectra of quaternary pyrrolidinium and tetrahydro-1,3-oxazirium salts (see Tables 2 and 4) con-
tain absorption bands of a hydroxyl group at 340 cm™! and broad absorption bands at 2400-3000 cm™!, which are
characteristic for quaternary ammonium salts. The absorption bands of N—O bonds vanish in the IR spectra of
Hla-e, and new absorption bands of NOC groupings appear at 1023-1032 cm™!. The absorption bands of double
bonds at 1645 cm™! are absent in the IR spectra of pyrrolidinium and tetrahydro-1,3-oxazinium derivatives.
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TABLE 1. 1-N,N-Dialkylamino-2-methyl-4-penten-2-ols and Their
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o, —D} R np%® d» cm .
g - (mm) formula | e | o T
O z D - p|c=C|OH o

—~
1d}—N(CH)s [CHaCO—|81—62(1)1,4620(0,9523| C1sHsNO,| 6,6165,04]6,2/65,3311650| — |69
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H 110(—1)1 11{1,5462{1,0006|C,4Hz;NO | 6,5/69,18/6,4/68,30{1655[3420(53

TABLE 2. 2-Iodomethyl-4-methyl-4-hydroxy(carbomethoxy}pyr-
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R R,
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N| 1| x| 1 |oH >}i}< =0
— (CHa)s— | CH;CO—] 181—182+| C;3Hal,NO [2,9152,96]2,92[52,97] — | 3000—2900 | 1725
—{CHag)— H 1564—155 | C,oHgl.NO [ 3,1156,3 | 3,1 [56,3 |3340| 3000—2500 | —
— (CHa)o— H 194—196 | CgHsI,NO | 3,7/63,8 13,5 (64,2 [3350] 3000—2400 | —
CsHskC2H5 H 101—103 | C.uHu I,NO  {3,0(33,2 12,9 (53,6 {33301 3000—28G0 | —
*Recrystallization from acetone— methanol.
TABLE 3. N-Oxides of 1-N,N-Dialkylamino-2~methyl-4-penten-
CHy, ,OR,
2-o0ls and Their Esters ﬁ/"n
N
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Tid —iCHy)s— CH,CO—- — CisHauNO; | 6.02)3,8( 1520 920 — [1720;47
ne — (CHa)s— H —_ CiaHasNO, {65 |6.6[1650] 930 | 3400 — 163

* Crystallization from carbon tetrachloride.

The stereochemistry of the iodination of Ila-e has not yet been studied.

The participation of the oxygen atom of unsaturated N-oxides in their heterocyclization reactions is also
confirmed by the fact that N,N-diethylamino-3-butene does not react with iodine under the conditions of iodina-
tion of unsaturated N-oxides. This behavior of the latter in the iodination reaction should evidently be explained
by the energic disadvantageousness of the formation of a four-membered ring, whereas N-oxide IV obtained
from it forms a tetrahydro-1,2-oxazolinium salt (V) in good yield under these conditions.
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TABLE 4. 4-Methyl-4-hvdroxy-6-iodomethyltetrahydro-1,2-oxa-
CH OH

3
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1CH, 07N
) | IR spectrum,
! a7 o
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Tal Gl | CyH; 136—1377% {C.oH,1NO; (27.214,657,5 27.2'—.\.,8!57.5 1032 105013400
IITb — (CHy) 35— 130—1511 !C Hy 1eNOs 129.214.6]55.3129.2(4.7156.0]1023{10601339¢
[lc|—CH.CH,O0CH,CHy—| 1 14—145 | Ci:Higl,NO3 26,514.155.5126,414,2|55,7)1025;1048{339)
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*Recrystallized from acetone—methanol.
+ Also obtained by iodination of IId.

EXPERIMENTAL

The PMR spectra of D,0 and CF3;COOH solutions of the compbunds were recorded with a spectrometer
with an operating frequency of 80 MHz and hexamethyldisiloxane as the external standard. The IR spectra of
KBr pellets of the compounds were recorded with a UR-10 spectrometer.

N,N-Substituted 1-Amino-2-methyl-4-penten-2-ols (Ia-¢). These compounds were synthesized by reaction
of 2~-methyl-2-allyloxirane with secondary amines in the presence of catalytic amounts of water. An exception
to this procedure was Ig, for the formation of which refluxing of the starting reagents in methanol for 20 h was
necessary. Amino compounds Ia-c were previously described in [2]; the remaining compounds are presented
in Table 1.

The iodination of Ia~-g was carried out in methanol solution at room temperature [2]. The cyclic products
were obtained in quantitative yields and were recrystallized from acetone-methanol. Iodocyclization products
Id-g are presented in Table 2; la-c were previously described in [2]. The PMR spectrum of, for example,
N,N-diethyl-2-iodomethyl-4-methyl-4-hydroxypyrrolidinium iodide contains the following proton signals (5}:
—CH,I 3.5, CH (ring) 4.2-4.9, and CH, (ring) 2.0-3.4 ppm.

1-Piperidino-2-methyl-4~-penten-2-ol Acetate (Id). This compound, with bp 61-62° (1 mm), d42° 0.9523,
and n,.2% 1.4620, was obtained in 699 yield by refluxing 1-piperidino-2-methyl-4-penten-2-ol and acetyl chloride
in benzene for 10 h. IR spectrum, cm™!': 1645 (C=C) and 1720 (C=0). Found: N 6.6%; MRp, 65.04. Cy3HyNO,.
Calculated: N 6.2%; MRy, 65.33.

1-N,N-Diethylamino-2-methyl-4-penten-2-ol N-Oxide (IIa). A) A 25-ml sample of 33% hydrogen peroxide
was added dropwise to 2.7 g (0.015 mole) of Ia in 10 ml of water, and the mixture was allowed to stand at room
temperature for 24 h. It was then treated with 0.2 g of platinum black to decompose the excess hydrogen perox-
ide, after which the platinum black was removed by filtration, and the aqueous solution was treated with two
50-ml portions of ether to remove the unchanged Ia. The aqueous solution was vacuum evaporated to obtain a
transparent viscous liquid, which was treated with two 20-ml portions of absolute benzene. The benzene was
removed by vacuum distillation to give a slightly yellowish viscous liquid.

N-Oxides IIb-e were similarly obtained (see Table 3).

B) A mixture of 2.5 g (0.026 mole) of 2-methyl-2-allyloxirane and 4.5 g (0.05 mole) of N,N-diethylhydroxyl-
amine in 10 ml of methanol was refluxed for 6 h, after which the methanol was removed in vacuo, and the resid-
ual liquid was treated with three 10-ml samples of dry benzene. The benzene was removed by distillation, and
the residue was evacuated with an oil pump to give 1.3 g (50%) of product. According to the results of elemen-
tary analysis and the IR spectra (see Table 3), the product corresponded to the N-oxide obtained by method A.

The iodination of Ila-e was carried out in the same way as the iodination of Ia~g. Data on the quaternary
tetrahydro-1,2-oxazinium salts 1Ila-e are presented in Table 4. In the PMR spectrum of, for example, IIlb, the
following proton signals (§) are resolved: 1.67 (CHj) singlet, 3.7-4.2 (CH,), 1.8-2.3 (C-CH, and CH,I), and 4.5
ppm (CH).

1-N,N-Diethylamino-3-butene N-Oxide (IV). This compound was obtained by method A by oxidation of 2.2
g (0.016 mole) of 1-N,N-diethylamino-3-butene. Workup gave 1.5 g (63%) of IV as a viscous liquid. IR spectrum,
em~!: 920 (N—O) and 1645 (C=C). Found: C 67.0; H 12.0; N 9.9%. CgH;;NO. Calculated: C 67.2; H 11.9;
N 9.8%.
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N,N-Diethyl~5-iodomethyltetrahydro-1,2-oxazolinium Iodide (V). This compound, with mp 127-128°
(acetone-methanol), was obtained in quantitative yield by iodination of IV by the method used to iodinate Ila-e.

y +
IR spectrum, cm™!: 1010 (NOC), 1050 (CNO), 3000-2500 (3N—). Found: N 3.7; 163.6%. CgH;;I,NO. Calculated:
N 3.7; 163.9%.
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ATRANES

XLVIIL.* KINETICS AND MECHANISM OF THE HYDROLYSIS
OF 1-(c-CHLOROALKYL)SILATRANES
M. G. Voronkov, I. S. Emel'yanov, UDC 547.895'245:542.938:541.127

V. M. D'yakov, V. Yu. Vitkovskii,
L. V. Kapranova, and V. T. Baryshok

The kinetics of the hydrolysis of 1-(a~chloroalkyl)silatranes Rgi(OCHZCHQ),,[OCH(CHs)CHz]a,nl\‘:,
(where R=CICH,, CI,CH, and CH3CICH, and n=1-3) at 25°C in neutral and acidic aqueous and
aqueous alcoholic media with H,0, *H,0, and H,'®0 were studied. The rate of hydrolysis in acidic
media is considerably higher than in neutral media. The introduction of methyl groups in the 3,
7, and 10 position of the atrane ring and an increase in the electronegativity of the substituent
attached to the silicon atom lower the rate of hydrolysis. According to the mass spectrometric
data, the triethanolamine formed during hydrolysis in H,'%0 does not contain 130, which indicates
hydrolytic cleavage of the Si—O bond rather than the O—C bond.

In order to ascertain the effect of the nature of the substituent attached to the silicon atom in the atrane
ring on the hydrolytic stability of the molecule, we studied the hydrolysis of 1-(a-chloroalkyl)silatranes with

i
the general formula RSi(OCH.CH,).[OCH (CHa)CHz]s—nI\‘I, (where R = CICH,, C1,CHand CH,CICH, andn =1-3) by
polarography.

The silatranes were hydrolyzed at 25° in dilute acidic and neutral aqueous and aqueous alcohol solutions.

The reaction rate in neutral media was calculated from a first-order equation [2], since H,0 is the reagent
and the change in its concentration with respect to the substrate is insignificant; the rate in acidic media was
measured by a second-order equation [3] because of bonding of HC1 with the reaction products.

The rate constants for the hydrolysis of 1-(chloromethyl)silatrane in water and in 25 and 50% (by volume)
aqueous ethanol increase rapidly as the water concentration increases both in neutral and acidic media (Table
1).

*See [1] for communication LXVII.
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