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ABSTRACT

A range of novel 1,1,2-trichloro-2-[2-chloro-2-(amylsulfanyl)ethenyl]cyclopropan@s-f were
synthesized by reaction of (2-chloroprop-1-en-3uffides with dichlorocarbene generated from
CHCI;. The process apparently proceeds via carbenylaifosulfur atom followed by 2,3-
sigmatropic rearrangement with subsequent dehytbation and cyclopropanation of the
terminal double bond. The resulted trichlorocyctigame derivatives were studied#{and**C
NMR spectroscopy as well as X-ray single-crystalgsis that revealed intramolecular GH-

interaction and the formation of intermoleculardggn bonds.

Keywords. Sulfides, cyclopropane, carbenylation, dichloroeady X-ray, non-covalent
interactions, halogen bond, AIM analysis

1. Introduction

Geminal dichlorocyclopropyl compounds containingphacophoric fragments [1-3] are
key reagents allowing to obtain a wide range obeayclic and heterocyclic derivatives [1-6],
functionalized monomers such as olefins, diendsnes$ [1] and polymers on their base [7-10],
photographic materials [11], fungicides and insmdés [12,13]. Despite the numerous papers
devoted to the synthesis and reactions of variouisstguted cyclopropanes [1-13] the
information on dihalocyclopropanes containing batkenyl and sulfanyl groups is lacking in the
literature. At the same time, compounds having geelttive centers provide opportunities for
further transformation to give different heteroatatarivatives. Thus, the development of
efficient methods for the preparation of sulfur-tzaning alkenyl-functionalized cyclopropane
compounds represents an urgent challenge.

Previously, a synthetic approach to (2-chloropregni3-yl)sulfides based on the

reaction of 2-chloropropen-1-yl-3-isothiuronium @hitle with halo-organic compounds has been



developed (Scheme 1) [14]. In the present paperrepert on a dichlorocarbenylation of (2-
chloroprop-1-en-3-yl)sulfidesla-f in order to develop a method for obtaining of isi@é
functionalized with halogenated alkenyl and cycbgyl moieties. Dichlorocarbene is
commonly generated by the reaction of chlorofornthwa base in the presence of a phase

transfer catalyst [15-17].

KOH/N,H, -H,0
Cl NH, 24 h, 1t Cl
/L\/S_<N+H Cl + RX  —gaxx = A_SR
2

1a-f (67-88%)

R =Me (a), Pr (b), n-Bu (¢), Ph (d), PhCH, (e), CH,CH,CI (f);
X=CLBr,1

Scheme 1.

2. Experimental
2.1. General

'H and *C NMR spectra were registered in CRGblutions on a Bruker DPX-400
(400.13 and 100.62 MHz, respectively) instrumenthwiMS as an internal standard. CHNS
analyzer Thermo scientific Flash 2000 was usecetiopm elemental analysis.

2.2. Synthesis and crystallization

The initial (2-chloroprop-1-en-3-yl)sulfidesla-f were synthesized as described
previously [14]. All solvents were distilled prioto use. Phase-transfer catalyst
benzyltriethylammonium chloride (TEBAC) was purdieby recrystallization from ethanol.
Column chromatography was performed using silidaé@e(230-400 mesh) with hexane as an

eluent. Single crystals for XRD analysis was ol#diby recrystallization from dichloromethane.

2.2.1.1,1,2-Trichloro-2-[ 2-chlor o-2-(methyl sulfanyl)ethenyl] cyclopropane (2a).

An aqueous solution of 50% KOH (15.5 g) was addexgbwaise to a vigorously stirring
mixture of chloropropenylmethylsulfidéa (0.57 g, 4.6 mmol), TEBAC (0.006 g, 0.03 mmol)
and 15 ml of chloroform. After stirred at room tesngture for 2 h, the reaction mixture was
diluted with 50 ml of water and washed with chlamh (3x30 ml). Separated organic layer was
dried over anhydrous MgSQand the solvent was evaporated under reduced upeesshe
residue was purified by column chromatography t@ ¢wo isomers o2a.

2a-E: yield 0.24 g (21%), colorless liquitH NMR (CDCk, 8, ppm): 2.12, 2.15 (AB, 2H,
23 9.0 Hz, CH), 2.50 (s, 3H, Ch), 6.30 (s, 1H, =CH)**C NMR (CDCE, 5, ppm): 15.93 (Ch),



36.54 (CH), 47.21 (CCl), 63.28 (C@), 126.03 (=CH), 140.04 (=CCl). Anal. calcd. for
CeHsClsS: C, 28.60; H, 2.40; Cl, 56.28; S, 12.72. Found,(3628.43; H, 2.48; Cl, 56.12; S,
12.95.
2a-Z: yield 0.11 g (10%), white solid. Mp: 319 k4 NMR (CDCk &, ppm): 2.12, 2.15

(AB, 2H, 23 = 9.0 Hz, CH), 2.43 (s, 3H, CH), 6.10 (s, 1H, =CH)**C NMR (CDC}, 8, ppm):
17.10 (CH), 36.40 (CH), 47.31 (CClI), 62.87 (C@), 120.92 (=CH), 140.57 (=CCl). Anal. calcd.
for CsHeClsS: C, 28.60; H, 2.40; Cl, 56.28; S, 12.72. Found(%28.55; H, 2.35; Cl, 56.04; S,
13.03.

2.2.2.1,1,2-Trichloro-2-[ 2-chloro-2-(propyl sulfanyl)ethenyl] cycl opropane (2b).

Compound2b was synthesized by the following general procedlascribed fola via
the reaction of chloropropenylpropylsulfidé (0.5 g, 3.3 mmol) in 10 ml of chloroform with
11.2 g of 50% KOH aqueous solution in the presesfcEEBAC (0.004 g, 0.02 mmol). Two
iIsomers o2b were obtained.

2b-E: yield 0.12 g (12%), colorless liquiHd NMR (CDCk &, ppm): 1.02 (t, 3H, Ch),
1.66 (m, M, CH,), 2.07, 2.11 (AB, 2H2J 9.1 Hz, CH), 2.86, 2.97 (m, 2H, C}$), 6.28 (s, 1H,
=CH). *C NMR (CDCE, 8, ppm): 13.27 (Ch), 23.40 (CH), 35.45 (CHS), 37.21 (CH), 47.82
(CCl), 63.76 (CG), 127.68 (=CH), 139.76 (=CCI). Anal. calcd. fogHz,ClsS: C, 34.31; H,
3.60; CI, 50.64; S, 11.45. Found, %: C, 34.75; B43Cl, 50.20; S, 11.70.

2b-Z: yield 0.09 g (10%), colorless liquitH NMR (CDCk &, ppm): 1.00 (t, 3H, C¥J,
1.64 (m, M, CHy), 2.07, 2.10 (AB, 2H%) = 9.1 Hz, CH), 2.82 (m, 2H, CkS), 6.24 (s, 1H,
=CH). *C NMR (CDC}, 8, ppm): 13.18 (Ch), 22.32 (CH), 35.47 (CHS), 36.78 (CH), 47.80
(CClI), 63.26 (CG), 124.76 (=CH), 139.88 (=CCIl). Anal. calcd. fogHzClsS: C, 34.31; H,
3.60; ClI, 50.64; S, 11.45. Found, %: C, 34.28; M33Cl, 50.44; S, 11.54.

2.2.3.1,1,2-Trichloro-2-[ 2-chloro-2-(butyl sulfanyl )ethenyl] cycl opropane (2c).

Compound2c was synthesized by following general procedureciaasd for2a via the
reaction of chloropropenylbutylsulfidie (0.85 g, 5.2 mmol) in 15 ml of chloroform with 8379
of 50% KOH aqueous solution in the presence of TEEB.007 g, 0.03 mmol). Two isomers of
2c were obtained.

2c-E: yield 0.31 g (20%), colorless liquiH NMR (CDCk 8, ppm): 0.95 (t, 3H, Ch),
1.46 (m, M, CHy), 1.63 (m, #, CH,), 2.09, 2.13 (AB, 2H% = 9.2 Hz, CH), 2.90, 3.01 (m, 2H,
CH,S), 6.30 (s, 1H, =CH)'*C NMR (CDCE, 5, ppm): 13.63 (Ch), 21.81 (CH), 32.01 CH>),
33.21 (CHS), 37.22 (CH), 47.82 (CCI), 63.79 (Cg), 127.71 (=CH), 139.80 (=CCl). Anal.



caled. for GH.Cl,S: C, 36.76; H, 4.11; Cl, 48.22; S, 10.90. Found,C/%36.59; H, 4.10; ClI,
48.35; S, 10.96.

2c-Z: yield 0.39 g (25%), colorless liquitH NMR (CDCl, 6, ppm): 0.94 (t, 3H, C}j,
1.45 (m, M, CHy), 1.62 (m, ™, CHy), 2.09, 2.13 (AB, 2H2J = 9.0 Hz, CH), 2.87 (m, 2H,
CH,S), 6.26 (s, 1H, =CH)'*C NMR (CDCE, 5, ppm): 13.00 (Ch), 21.10 (CH), 30.22 (CH,),
32.57 (CHS), 36.13 (CH), 47.16 (CCI), 62.63 (Cg), 123.94 (=CH), 139.29 (=CCl). Anal.
calcd. for GH1.ClsS: C, 36.76; H, 4.11; Cl, 48.22; S, 10.90. Found,®636.55; H, 4.23; ClI,
48.10; S, 11.10.

2.2.4.{[ 1-Chloro-2-(1,2,2-trichlorocycl opropyl)ethenyl] sulfanyl } benzene (2d).

Compoundd was synthesized following the general proceduserileed for synthesis of
2a by the reaction of chloropropenylphenylsulfitié (1.00 g, 5.4 mmol) in 16 ml of chloroform
with 18.0 g of 50% KOH water solution in the presemf TEBAC (0.007 g, 0.03 mmol). Two
iIsomers of2d were obtained.

2d-E: yield 0.31 g (18%), white solid. Mp: 350 K4 NMR (CDCk, 8, ppm): 2.18, 2.24
(AB, 2H, %3 = 9.2 Hz, CH), 6.49 (s, 1H, =CH), 7.39, 7.49 (m, 5H, PRC NMR (CDC}, 3,
ppm): 37.16 (Ch), 47.85 (CCI), 63.66 (C@), 128.84 (=CH), 130.06 ({ 129.40 (G), 132.50
(Cm), 130.76 (Gpso), 139.55 (=CCI). Anal. calcd. for:¢HsCl4S: C, 42.07; H, 2.57; Cl, 45.15; S,
10.21. Found, %: C, 42.10; H, 2.30; Cl, 45.27;(®32.

2d-Z: yield 0.15 g (9%), white solid. Mp: 327 KH NMR (CDCk 8, ppm): 2.10, 2.16
(AB, 2H, %3 = 9.2 Hz, CH), 6.25 (s, 1H, =CH), 7.39, 7.49 (m, 5H, PRC NMR (CDC}, 3,
ppm): 36.68 (Ch), 47.69 (CCI), 63.23 (C@), 126.02 (=CH), 129.35 ({, 129.67 (G), 133.15
(Civ), 130.86 (Gpso), 138.38 (=CClI). Anal. calcd. for,@HsCLS: C, 42.07; H, 2.57; Cl, 45.15; S,
10.21. Found, %: C, 41.83; H, 2.85; Cl, 45.17;®10.

2.2.5.({[1-Chloro-2-(1,2,2-trichlorocycl opropyl)ethenyl] sulfanyl } methyl)benzene (2e).

Compounde was synthesized following the general procedusemaed for synthesis of
2a by the reaction of chloropropenylbenzylsulfitk(2.00 g, 10.1 mmol) in 30 ml of chloroform
with 34.0 g of 50% KOH water solution in the presemf TEBAC (0.014 g, 0.06 mmol). Two
iIsomers oRe were obtained.

2e-E: yield 0.65 g (20%), white solid. Mp: 331 k4 NMR (CDCk &, ppm): 1.37, 1.87
(AB, 2H, 23 = 9.2 Hz, CH), 3.99, 4.27 (AB, 2H2J = 13.5 Hz, CHS), 6.40 (s, 1H, =CH), 7.29
(m, 1H, CH), 7.30 (m, 2H, CH), 7.30 (m, 2H, Ch). **C NMR (CDC}, 3, ppm): 37.07 (CH),
37.90 (CHS), 47.57 (CCl), 63.64 (Cg@l 127.93 (=CH), 128.91 ¢, 129.00 (G), 131.06 (G,



137.31 (Guw), 138.81 (=CCl). Anal. calcd. for:@H1,Cl.S: C, 43.94; H, 3.07; Cl, 43.22;'S, 9.77.
Found, %: C, 44.03; H, 2.95; ClI, 42.97; S, 10.03.

2e-Z: yield 0.34 g (10%), colorless liquitt NMR (CDCk 8, ppm): 2.02, 2.07 (AB, 2H,
2) = 9.1 Hz, CH), 4.08, 4.11 (AB, 2H2 = 15.4 Hz, CHS), 6.23 (s, 1H, =CH), 7.30 (m, 1H,
CH,), 7.31 (m, 2H, CH), 7.31 (m, 2H, Ch). **C NMR (CDC}, &, ppm): 36.65 (Ck), 38.19
(CHS), 47.52 (CClI), 63.03 (Cgl 127.52 (=CH), 127.71 (f; 128.75 (G), 128.97 (G), 136.00
(Cipso), 138.9 (=CCI). Anal. calcd. for:@H10Cls: C, 43.94; H, 3.07; Cl, 43.22; S, 9.77. Found, %:
C, 43.75; H, 3.13; Cl, 43.10; S, 9.96.

2.2.6.1,1,2-Trichloro-2-[ 2-chloro-2-[ (2-chlor oethyl)sul fanyl] ethenyl] cyclopropane (2f).

Compound2f was synthesized following the general proceduserilged for synthesis of
2a by the reaction of chloropropenylbutylsulfidé (0.70 g, 4.1 mmol) in 15 ml of chloroform
with 14.0 g of 50% KOH water solution in the presemf and TEBAC (0.007 g, 0.03 mmol).
Two isomers oRf were obtained.

2f-E: yield 0.143 g (12%), colorless liquidH NMR (CDCk, &, ppm): 2.07, 2.10 (AB,
2H, %] = 9.3 Hz, CH), 3.19 (m, 2, CH,S), 3.62 (m, B, CH,CI), 6.41 (s, 1H, =CH)**C NMR
(CDCls, 3, ppm): 34.75 (ChkB), 36.50 (CH), 41.87 (CHCI), 47.34 (CCl), 62.94 (CQ), 127.94
(=CH), 137.49 (=CCl). Anal. calcd. for,B;ClsS: C, 27.98; H, 2.35; Cl, 59.00; S, 10.67. Found,
%: C, 28.02; H, 2.31; CI, 59.15; S, 10.50.

2f-Z: yield 0.169 g (14%), colorless liquitH NMR (CDCk, 5, ppm): 2.08, 2.15 (AB,
2H,%3 = 9.1 Hz, CH), 3.18 (m, 2, CH,S), 3.62 (m, B, CH,CI), 6.33 (s, 1H, =CH)**C NMR
(CDCls, 8, ppm): 34.80 (ChkB), 36.96 (CH), 42.45 (CHCI), 47.34 (CCI), 63.49 (C@), 129.29
(=CH), 137.49 (=CCl). Anal. calcd. for,B;ClsS: C, 27.98; H, 2.35; Cl, 59.00; S, 10.67. Found,
%: C, 28.13; H, 2.37; Cl, 58.77; S, 10.72.

2.3. X-ray study

Crystal data was collected on a Bruker D8 VENTURHOCHON 100 CMOS
diffractometer with Mok radiation £ = 0.71073) at 100.0(2) K using the- and ¢-scan
techniques. The absorption correction was carrigdvith SADABS. The structure was solved
and refined using the Bruker SHELXTL Software Pagk§fl8]. The H atoms were determined
from a difference Fourier synthesis.

Crystal data, data collection and structure refieets details for compounda-Z and
2e-E are summarized in Table 1 and deposited at theb@idge Crystallographic Data Centre
(CCDC). These data can be obtained free of chaoye the Cambridge Crystallographic Data

Centre via www.ccdc.cam.ac.uk/data request/cif.




Tablel. Experimental data and precise structuresmwipoundfa-Z and2e-E.

Compound 2a-Z 2e-E
Formula GH6ClaS GioH1oClsS
Spice dimensions, mm 0.041 x 0.247 x 0.368 0.10348 x 0.541
CCDC # 1538904 1538905
TemperaturekK 100.0(2) 100.0(2)
Crystal system Monoclinic Monoclinic
Space group P2:/n P2:/n
Bma 30.08 30.03
a, A 5.7355(7) 15.1384(19)
b, A 16.3492(18) 6.0126(7)
c, A 10.3356(11) 16.0171(19)
B,° 93.793(4) 108.704(4)
v, A° 967.05(19) 1380.9(3)
Z 4 4
Deais g/Cn® 1.731 1.578
F (000), & 504 664

Transmission

coefficients (range)

0.6320-0.9460

0.6190-0.9060

Reflections collected 23014 50226
Independent reflections| 2829 4039
Number of ref.param. 101 154
Final R, % 3.79 2.85
Rw (all data) 0.0701 0.0672
Goodness-of-fiton¥ | 1.033 1.050

(Ap)max and Qp)min, el

0.540 and -0.310

0.460 and -0.290

2.4. Quantum chemical calculatios

Calculations were performed by the M062X/6-311+@)anethod using the Gaussian09

program package [19]. Calculated wave functionggEmmetries taken from X-ray analysis were




used to perform QTAIM analysis with AIMAIl softwane order to evaluate the nature and

energies of non-covalent bonds2sZ and2e-E [20].

3. Resultsand discussion
3.1 Synthesis

The (2-Chloroprop-1-en-3-yl)sulfideka-f reacts readily with dichlorocarbene generated
in situ from chloroform to give previously unknown 1,1yithloro-2-[2-chloro-2-
(organylsulfanyl)ethenyl]cyclopropan@s-f (Scheme 2) as a mixture of E- and Z-isomers (1:1

ratio), which in some cases can be separated ataded by column chromatography.

Cl Cl
%\/S CHCl;, 50% KOH CI\E x-S R
3> o - N
‘R TEBAC,2h,rt. CT\C/I
la-f

2a-f (22-45%)
R = Me (a), Pr (b), n-Bu (¢), Ph (d), PhCH, (e), CH,CH,CI (f).

Scheme 2.

Optimization of the reaction conditions reveald tiodal conversion of the initial sulfides
la-f is reachedn 2 hours at room temperature. Upon further ingirgnof the reaction time, the
addition of dichlorocarbene to the internal chlong¥ group does not occur. The decrease of
temperature slows down the reaction but does remgdthe product yields or reaction direction.

A tentative mechanism of this reaction is presgrda Scheme 3. At the first step a
molecule of dichlorocarbene attacks the sulfidgdnerate ylideA followed by 2,3-sigmatropic
rearrangement with subsequent dehydrochloratiagivie dichlorodiene sulfid®. Then second
dichlorocarbene molecule attacks the terminal doubbnd of sulfideB. Apparently, the
selectivity of this step is caused by steric eBe&wurther carbenylation of the sulfanyl group in
2a-f is not observed that can be explained by deaddivaif sulfur atom conjugated to the

chlorovinyl fragment.



Cl

Cl
Cl R, 01

,Cl Cl
c Cl
R T
Cl B Cl 2(:1

Scheme 3.

It is known that 2,3-sigmatropic rearrangement lbfl-aubstituted sulfur ylides is an
efficient regio- and stereoselective approach t°SsCsp or S — Cspbonds formation [21-24]
but such reactions involving chloropropenyl-sulogéitl sulfides have not been yet studied.

3.2 NMR and X-ray study

The structure of compound®a-f was proved by'H and *C NMR studies. The
assignment oE- andZ-isomers oRe was made by XRD analysis and the experimental gabfie
the chemical shifts of vinyl group protons. Accaglito'H NMR spectra, signals of the vinyl
protons inE-isomer are shifted downfield in comparison witbdé inZ-isomer by about 0.2-0.3
ppm. It can be assumed that such tendency is falithe rest oE- andZ-isomers oPa-f.

The unit cell of 2a-Z is presented by 2 enantiomers: ((Z)-1-chloro-R[f1,2,2-
trichlorocyclopropyl]ethenyl methyl sulfide and ¢Z)chloro-2-[(1S)-1,2,2-
trichlorocyclopropyllethenyl methyl sulfide) (Figla). Ratio of R:S is 50:50 %. The same
situation is observed in solig-E (Fig. 1b).

a)

Fig.1. Unit cells oRa-Z (a) and2e-E (b)

An interesting feature dle E-isomer is the significant upfield shift of Ghproton peaks

in the cyclopropyl moiety in comparison to those2eZ-isomer (1.37, 1.87 ppm fdE-isomer



and 2.02, 2.15 ppm for Z-isomer, respectively) antlopropyl protons of2a-d,f. This
phenomenon can be explained by participation of @btons in CHit-interaction withrz-system

of the phenyl ring. Analysis of §€CH/xr interactions in 11579 compounds shows that medium
Dpin value (the CHt plane distance) is equal to 2.73+0.13 A and medihtr-plane angle is ~
154+13° (Fig. 2a) [25]. According to XRD analysier 2e-E these values equal 2.914 A and
170°, respectively (Fig. 2b). The higher values 2eiE are due to high electron-withdrawing
effect of three chlorine atoms in the cyclopropglgment. In addition, Pleviet al have studied
the CH#h interactions in a database of 183 three-dimenkagein structure and shown that the
average length of @-distanced (Fig. 2a) equal 4.2 A [26], while fd&-isomer of2e this value is

4.14 A (Fig. 2Db).

a)

o= 154¢13°H/(;:

Dpin=2.7340.13 A |

=42 A

1
L
]
]

[
[
[

Fig.3. Halogen bonds irisomer of2a

Another situation is observed in sold-Z. According to XRD data, chlorine atoms in
the cyclopropyl fragment are involved in the intetetular halogen bonding with sulfur atom of

the neighboring molecules forming cyclic associdféig. 3). Each lone pair of sulfur atom



interacts with chlorine atom of another molecule wieak halogen bonds with lengths of 3.495
A and 3.524 A respectively. The C-Cl--
that correspond to mean values for such interastidescribed in literature [27,28]. Thus,

-S angleseqraal to 167.09° and 165.99°, respectively

molecules of2a-Z are bonded into layers, while molecules2sfE do not form chain-like

structures in the crystals (Fig. 4).

PRy
wi@
LTSN

Fig.4. Packing in crystals @b-Z (a) and2e-E (b), hydrogen atoms omitted for clarity

3.3 Theoretical calculations

To evaluate the energies of non-covalent bondsystals of2a-Z and2e-E a QTAIM
analysis was performed. Bond critical points (BCPs}the molecules were found and their
topological properties were determined: the electdensityp(r), the Laplacian of electron
density O%(r), and the total energy densitiéf(r). The energies of interaction (E) were
calculated by the equationdsg = -1/2V&(r), where 2V(r) is potential energy density in the
corresponding BCP [29]. The obtained data (Tablsh@w that the CHtfinteraction in2e-E is
characterized by a very weak bond witho g = 0.7 kcal/mol, while energy value of

intermolecular halogen bonds2a-Z is ~1.2 kcal/mol.

Table 2. Bond lengthd,(A), and calculated BCP Propertiggr}, 0%0(r), H(r), V& au) and

Energies (Bona kcal/mol) of intra- and intermolecular non-covaleonds ir?a-Z and2e-E?

Compound| Bond I p(r) 0%p(r) H(r) Ve Epond
2a-Z S---Cl(1) 3.495 0.006395 0.024966 -0.001386 -0.00356B.12
S---Cl(2) 3.524 0.007228 0.025240 -0.001215 -0.00387B.21

2e-E C-H--xn 2.91% 0.004824| 0.012372 -0.000433 -0.002220.70

Pall calculations were performed for geometry iridphase obtained by XRBmeasured CHttplane distance

4. Conclusion
Carbenylation of (2-chloroprop-1-en-3-yl)sulfidéa-f with dichlorocarbene generated

from chloroform allows one to obtain a range of @owi,1,2-trichloro-2-[2-chloro-2-



(organylsulfanyl)ethenyl]cyclopropan@a-f which are promising reagents for organic synthesis.
X-ray study has revealed the existence of weakt@idéraction inZ-isomer of 1,1,2-trichloro-2-
[2-chloro-2-(methylsulfanyl)ethenyl]cyclopropan@afZ) resulting in downfield shift of the
CH.-group protons in th&H NMR spectra. It is also shown that molecule&d$omer of ({[1-
chloro-2-(1,2,2-trichlorocyclopropyl)ethenyl]sulfgimethyl)benzene Ze-E) are involved in the

C-CI- - - S halogen bonding that forms layered stradtucrystals of this compound.
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Highlights

The range of novel 1,1,2-trichloro-2-[2-chloro-2-(organyl sulfanyl) ethenyl] cyclopropanes
were synthesized via carbenylation of corresponding (2-chloroprop-1-en-3-yl)sulfides
New compounds were fully characterized

The structures of resulted compounds were studied employing NMR, X-ray diffraction

and QTAIM methods that revealed intramolecular CH-r interaction and the formation of
intermolecular halogen bonds.



