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INVESTIGATIONS IN THE FIELD OF OXYGEN-CONTAINING HETEROCYCLES

V1. Synthesis of 2-Alkenyltetrahydropyrans*
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2-(4'-Chloro-2"-methyl-2*-butenyl)tetrahydropyran and 2-(4"-chloro-
2", 3"-dimethyl-2'-butenyljtetrahydropyran react with arganomagne-
sium compounds and also with sodium amalgam with the formation

of mixtures of the 2-(2'-alkenyl)tetrahydropyrans carresponding to

the initial chlorides arnd the 2-(3"-alkenyl)tetrahydropyrans corres-
ponding to the allyl iscmers of the initial chlorides. The stucture
and composition of the products have been established by IR and

NMR spectroscopy aud by gas-liquid chromatography.

We have previously [2] described allyl chiorides of
the tetrahydropyran series (I, II) obtained by the
addition of 2-chlorotetrahydropyran to dienes. In the
present work, these compounds were used for the
synthesis of unsaturated homologs of tetrahydropyran
of interest as odoriferous materials. The reaction
of the chlorides I and II with organomagnesium com-
pounds and sodium amalgam takes place generally
by the following scheme:
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The products obtained distilled within relatively
narrow ranges and were homogeneous on chromato-
graphy in a thin layer of alumina (with benzene as
the eluant). The formation of isomers of types a
and b {with a predominance of the former) was est-
ablished from the data of gas-liquid chromatography,
from the IR spectra, and, for compounds V and VI,
also from the NMR spectra. On gas-liquid chromato-
grams, all the products gave two peaks of which the
larger (with the greater resonance time) we assigned
to the isomer of type a and the smaller to the isomer
of type b. Two typical chromatograms are given in
Fig. 1. In the IR spectra of the same products V and
VI (Fig. 2), the band of the stretching vibrations of
the =C—H of the terminal C=CH; group (3090—3100
cm™) is practically absent. In the region of the stre-
tching vibrations of the C=C bond, in addition to a
band at 1670 cm ™! corresponding to a central position

of a double bond, absorption is found at 1645 cm™

#or part V, see [1].

due to a terminal double bond [3]. Its low intensity,
approximating to the intensity of the absorption at
1670 cm™1, shows that the amount of the isomer of

AV

20 10 20 10 min

Fig. 1. Gas-liquid chromatograms
of mixtures of the 2-(2'-alkenyl)-
tetrahydropyrans V and VI.

iype b is small, since absorption in this region rises
sharply with a decrease in the degree of symmetry

of the molecule about the double bond [4]. The IR
spectra of the other products have a similar form

and are described in the Experimental part. A further
confirmation of the assumed assignment of the peaks
on the gas chromatograms can be obtained from the
NMR spectra (Fig. 3). The weak-field region is of
the greatest interest for the distinction of structures
of types a and b. The group of signals in the range

8 = 3.0—-4.0 ppm relates to the @ protons of the ring
[5]- In the spectrum of product V, in the region of
olefinic protons, which should be free from signals

in the case of compound Va, there is a singlet with

6 = 4.7 ppm belonging to the terminal olefinic protons
of compound Vb. The content of compound Vb, cal-
culated from the ratio of the areas of the peaks of the
three o protons of the ring and the two olefinic protons
is 20%, which agrees well with the chromatographic
data (19.5%). In the NMR spectrum of product VI,

- the presence of compound VIb is shown in a small

distortion of the symmetry of the triplet of the ole-
finic proton (6 = 5.6 ppm). A comparison of areas
analogous to that described above enables us, although
very unreliably, to estimate the content of compound
VIb as 5% (6% according to the chromatogram). The
compositions of the other products calculated from
the chromatograms are given in the table.

Product IV possesses an indole odor and the others
floral odors.

EXPERIMENTAL

Reaction of the chlarides I and II with organomagnesium com-

. pounds. Over 30 min, in drops, with stirring, 0.04 mole of the
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Fig. 2, IR spectra of mixtures of the 2-(2'-alkenyl)-
tetrahydropvrans V and VI.



285

CHEMISTRY OF HETEROCYCLIC COMPOUNDS

ST THS D1 pue SagSINAHED B8NS HED IBINEHO “Aleanoadsa ‘pash am JITA PUR “TIA “IA ‘A spunoduzod JO siseyIuds aUl 104,

21 :Ezao%?_m:ou:a:ﬁ:n-.n.—hﬁ_oaoﬁuu.iﬁoS..NYn
(n .
¥9 (€931 |¥5°08 6631 |8E'08 | OFH'D ‘,m.E €'0L|EEOY'T ¥188'0 | SO1—201 | 081 | Sgl | /8 uBIAdOIP AYENNAUSIOO- TAANIRWIA-L TIT | []IA
q :SEo.ﬁmn@:oxicoa:n;m.aao.i..n‘iﬁnsﬁmv&
(g'0) o
69 |1€'31 [$9'6L |08°G1 [9€°6L QYYD {9'19\2°19(8397'1 |6188°0 1 0L—89 | i1 | 811 96 uesddoipAyenai(jAusidoy- AU~ )T | [IA
Q :u;no,ﬁa:aboE>=2=n.,m,_>5?,m-_>ﬁo2-.NYN
(¥) .
%S 11221 |90°6L |p9°3T |SL'8L | OFHED |6'09 | 9'09|089%'1 |¥S88°0 | 829 | ¥91 | STl V6 ueifdolp Ayenei(JAuexey- Z-IAUPIN-Z)T | 1A
a6l ueifdoipAyenei(1AuaIng- g FAYIPWIIL-E T )T
(1) s
09 1221 |30'6L |B2'31 |96'8L| ORHYD |6°9G13'99 |689%°1 82060 | 89 gel | 09 | 908 usikdop Ayenas(jAuaiued- g-[AUIBWIA-ETIT | A
I usAdospAyBrioi(1AusIng-g-[AUreud- €2} |
(28) ]
99 |86'11 1982 [£0'gt l2p8L | OH'D €38 |¥19|01LFT |L¥16°0 | €01—301 | €E1 | 06 66 ueIAdoIpAYBIIRI(1AUsIN- T TANIPUNAE~T)T | A]
9 ws1idoip Ayexei(jAuang- £-1AUBIN- 2)T
(v2)
€9 |92 111862, 'e0gl 0Ll | OFTHOD 9Ly 5Ly (64971 |9168°0 | ¥6—E6 | €€ 06 ¥6 ueIAdosp Ayeato(1AUSINA- AW IZ)T | (1]
m ) . C_E\_E ] et e
gle .o._nw uea .to_ou urost
m H o] H e] W m. m:.”_w ,o.;.mw Xos $I9W OS] Wu
- it R R RV L L B R - 2
= % dg m%bmmcm ]
! rIZoleWs
pejgnomE) % ‘punod Taw o_:-o“soa._o__ uonsodwo)
SUOTHPUO)

«SurrfdoapfydeajerjAusyy ~Z OIIOUIOST JO SAIMIXTIN Y] JO 8O1)ST1930BIBYD



286 KHIMIYA GETEROTSIKLICHESKIKH SOEDINENII

1,60
1.6

145

09

08
— 205

00
00

vi

Fig. 3. NMR spectra of mixtures of the
2-(2"-alkenyl)tetrahydropyrans V and VI.
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chloride was added to a solution of the alkylmagnesium halide
obtained from 0. 06 g~atom of magnesium in 30 mi of ether. The
mixture was then boiled for 2 hours and treated with an excess of

a saturated solution of NH4Cl, and the ethereal layer was separated
off, combined with an ethereal extract of the aqueous layer, and
dried with MgSOa, after which the solvent was distilled off, and
the residue was distilled in vacuum (see table).

Reduction of the chlorides I and II with sodium amalgam. A
mixture of 0. 027 mole of the chloride and 120 g of 2% sodium
amalgam was stirred for 5 hr, after which 200 ml of water was
added, the mixture was extracted with ether, the extract was dried
with MgSOs, the solvent was driven off, and the residue was dis-
tilled in vacuum (see table).

Gas-chromatographic analysis was carried out on a UKh-1 in-
strument, carrier gas Ny, column containing 20% of silicone oil on
diatornite brick.

The IR specira were recorded in a thin layer on a2 UR-10 instru-
ment with a NaCl prism in the 700-1800 cm™* region and a LiF
prism in the 2600-3200 cm™ region. The following weak bands
were observed: III 1645, 1670 (3100 absent); IV 1645, 1670 (in-
flection), 3090 (v.w.); VIII 1645, 1670 (3100 absent); VII 1640
(inflection), 1670, 3090 cm™! .
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The NMR spectra were taken on a JNM-3 insument (40 MHz)
with hexamethyldisiloxane as standard.
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