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1-(Alk-1-ynyl)-2,3-diphenylcyclopropenium perchlorates 7 have been prepared via the generation of (alk-1-ynyl)chlorocarbenes 3
from 1,1-dichloroalk-2-ynes 1 or 3-bromo-1,1,1-trichloro-3-phenylpropane 2 by the interaction with Bu!OK in the presence of
tolan followed by the treatment of the reaction mixture with perchloric acid, whereas the treatment of the reaction mixture with
HBr resulted in (2-bromoalk-1-enyl)cyclopropenium bromides 9.

Previously we have discovered a new class of carbenic specieyclopropenium bromideSa—c* were isolated in 23-37% yields.
(alk-1-ynyl)halocarbenes, and their ability to add to doubleCyclopropenium bromid8a was identified as @-isomer, and
bonds of alkenes with the formation of corresponding 1-(alk-cyclopropenium bromide8b and9c, as mixtures oZ- andE-
1-ynyl)halocyclopropanes? At the same time, any data on the isomers. The configuration of double bonds in s@#sc was
ability of these carbenes to react with alkynes are not availabldetermined by a comparative analysis of the chemical shifts of
Special interest in these reactions can be explained by th@tho-protons in phenyl groups attached to the three-membered
possibility of formation, analogously to halo(phenyl)carbénes, ring.
of (alk-1-ynyl)-substituted cyclopropenium salts, previously
unknown acetylenic compounds with the conjugation between NMR spectra were measured on a Bruker AC200p spectrometer (200
the carbon-carbon triple bond and the cyclopropenium cation.and 50 MHz forlH and3C spectra, respectively) using solutions of the
test compounds in CN. IR spectra were recorded on a Bruker IFS-113V

RC= CCHC} spectrometer.
lac i [Rc=ctc] —hE=CPh, All new compounds7a— gave expected spectral data. Far 38%
3ac yield from 4,4-dimethyl-1,1-dichloropent-2-yrie, method A; mp 70—
PhCHBrCHCChL 71°C.1H NMR, 6: 1.54 (s, 9H, BY), 7.86 (br. dd, 4HmetaH, 2Ph,
2 J 7.8 Hz,J 7.8 Hz), 8.04 (br. t, 2Hpara-H, 2Ph,J 7.8 Hz), 8.43 (br. d,

4H, ortho-H, 2Ph,J 7.8 Hz).13C NMR, 6: 28.6 (3Me), 30.2GMey),
63.9 (BUuC=C), 119.4 {psoC, 2Ph), 130.4, 136.1 and 139.2 (2Ph),
138.4 (BUC=C), 144.2 CC=C, cyclo-G), 155.3 (ZPh, cyclo-G). IR

R Ph Ph
X L _ i (powdery/cmrl): 1408 (cyclo-G), 2210 (C=C).
cl — R—= cl For7b: 35% yield from 1,1-dichloro-3-phenylprop-2-yhb, method A,
Ph Ph

mp 66-68 °CIH NMR, ¢: 7.69 (br. dd, 2HmetaH, PhC=, J 7.5 Hz,

J 7.5Hz), 7.80 (br. t, 1Hpara-H, PhC=, J 7.5 Hz), 7.93 (br. dd, 4H,
da—c metaH, 2Ph,J 7.7 Hz, J 7.7 Hz), 8.0-8.15 (m, 4HparaH, 2Ph,
ortho-H, PhC=), 8.53 (br. d, 4Hprtho-H, 2Ph,J 7.7 Hz).13C NMR ¢:
73.5 (PhG=C), 118.2 and 119.5¢so-C, 2Ph,PhC=), 129.5, 134.4 and

R S Ph R N Ph 134.9 PhC=), 130.4, 136.2 and 139.2 (2Ph), 125.7GRIC), 142.4
N | (CC=C, cyclo-G), 154.5 (ZPh, cyclo-G). IR (powdery/cml): 1408
BUO * (cyclo-C;), 2191 (CG=C). Perchlorat@b was also obtained in 25% yield
Ph BUO Ph by method A from 3-bromo-3-phenyl-1,1,1-trichloropropahevhich,
according to ref. 4, generates (phenylethynyl)chlorocarbene under the
Sa-<C 6a—c action of BUOK.

For 7c. 24% yield from 1,1-dichloro-3pftolyl)prop-2-ynelc, method

i A; mp 163-164 °CH NMR ¢: 2.49 (s, 3H, Me), 7.48 (br. d, 2Fheta

H, p-tolyl, J 8.0 Hz), 7.91 (br. dd, 4HnetaH, 2Ph,J 7.6 Hz,J 7.6 Hz),

Br 7.92 (br. d, 2Hprtho-H, p-tolyl, J 8.0 Hz), 8.08 (br. t, 2Hpara-H, 2Ph,

ii\ i
R Ph Ph Ph J 7.6 Hz), 8.51 (br. d, 4Hortho-H, 2Ph,J 7.6 Hz).13C NMR ¢: 21.3
B i R Br R—=— clor (Me), 73.9 p-tolylC=C), 115.1 and 119.6gso-C, 2Ph p-tolyl); 130.3,
4 130.5, 135.1, 136.1 and 139.1 (2BHplyl), 127.2 p-tolylC=C), 142.2
H Ph Ph Ph (CC=C, cyclo-G), 146.5 CMe, p-tolyl), 153.9 (ZPh, cyclo-G).
a-c

9ac 8 * For theZ-isomer of9a: 38% yield from 1,1-dichloro-4,4-dimethylpent-

fac 2-ynela, method B; mp 75-76 °GH NMR ¢: 1.49 (s, 9H, BY), 7.87
a R=Bu (br. dd, 4H,metaH, 2Ph,J 7.8 Hz,J 7.8 Hz), 7.93 (s, 1H, CH=), 8.02
b R=Ph (br. t, 2H,paraH, 2Ph,J 7.8 Hz), 8.52 (br. d, 4Hyrtho-H, 2Ph,J 7.8 Hz).
¢ R=p-tolyl 13C NMR (without decouplingd: 28.6 (q. sept., 3M&, 129 Hz,J 5 Hz),

43.0 (m,CMey), 111.8 (d, CH=) 172 Hz), 119.9 (tipso-C, Ph,J 9 Hz),
129.9 (dd,ortho-C, Ph,J 166 Hz,J 8 Hz), 136.2 (ddmetaC, Ph,J
165 Hz,J 7 Hz,J 7 Hz), 138.1 (dtpara-C, Ph,J 165 Hz,J 7 Hz), 153.2
(d, C-CH=, cyclo-G, J 2 Hz), 156.6 (d, CBr=] 5 Hz), 171.2 (s, €Ph,
. . . cyclo-C). IR (powdery/cm-1): 1416 (cyclo-G).

We have found that the reaction of'® with 1,1-dichloro- yForgqb:) 23%(I§/ield from 1,1)—dichIorg—)ép(m%/)l)prop—zynelc, method
alk-2-ynesla-c or 3-bromo-1,1,1-trichloro-3-phenylpropa@e  g. mixture ofZ- andE-isomers Z/E ratio 1.4:1) Z-isomer:1H NMR &
in benzene in the presence of a three-fold molar excess of tolarsg (s, 3H, Me), 7.46 (d, 2HpetaH, p-tolyl, J 7.9 Hz), 7.69 (d, 2H,
at ~20 °C (Scheme 1) followed by the treatment of the reactiobrtho-H, p-tolyl, J 7.9 Hz), 7.89 (br. dd, 4HmetaH, 2Ph,J 7.6 Hz,
mixture (passed trough Sj@r washed with water) with 75% J 7.6 Hz), 7.98-8.15 (m, 2+Hhara-H, 2Ph), 8.40 (s, 1H, CH-), 8.55
perchloric acid (method A) results in solid (alk-1-ynyl)cyclo- (br. d, 4H,ortho-H, 2Ph,J 7.6 Hz).E-isomer:IH NMR §: 2.22 (s, 3H,
propenium perchlorated’ in 24—-38% vyields. Under the treat- Me), 7.21 (d, 2H,metaH, p-tolyl, J 7.9 Hz), 7.53 (d, 2Hortho-H,
ment of the reaction mixture with gaseous HBr (method B) or &-tolyl, J 7.9 Hz), 7.88 (br. dd, 4HnetaH, 2Ph,J 7.6 Hz,J 7.6 Hz),

48% aqueous HBr solution (method C), (2-bromoalk-1-enyl)-1f§4—?-15l (mé)ﬂ'paf&"' andortho-H, 2Ph, CH=). IR (powdep/cnr?):
cyclo-G).

Scheme 1Reagents and conditiong BUOK, benzene, 20 °C; ii, 75%
aqueous HCIQ(method A), benzene, 20 °C; iii, gaseous HBr (method B)
or 48% aqueous HBr (method C), benzene, 20 °C.
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The formation of cyclopropenium saltdéa—c and 9a—c b R=Ph

proceeds, according to Scheme 1. (Alk-1-ynyl)halocarliehes Scheme 3Reagents and conditionis MeONa, MeOH, —20 °C.

3 generated by the reaction of halidiesc or 2 with BUOK

add to the triple bond of tolan to form chlorioés—c, which  triple bond of perchlorateBa—c are downfield (126—138 ppm)
react with B&OK under the reaction conditions with the forma- with respect to the corresponding signals of other acetylenes,
tion of corresponding isomeric ethebs—c and 6a—. These for example, (alk-1-ynyl)halocyclopropanes (75-95 pprh).
ethers give (alk-1-ynyl)cyclopropenium perchlora&sc on These results suggest the conjugation between the triple bond
the treatment with HCIQand (2-bromoalk-1-enyl)cycloprope- and the cyclopropenium cation in salts.

nium bromides9a—c under the action of HBr. The latter are

likely obtained as a result of the HBr addition to the triple bond This work was supported in part by the Russian Foundation
of (alk-1-ynyl)cyclopropenium bromide&a—c initially formed  for Basic Research (grant nos. 96-03-32907a and 96-15-97323).
in the reaction. This fact is confirmed by obtaining (2-bromo-

3,3-dimethylbut-1-enyl)diphenylcyclopropenium catibh from References
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and6. We have also found that in the reactions of perchlorates
7ab with MeONa in methanol at about —20 °C mixtures of
corresponding isomeric cyclopropenic eth&?sb and13abs
are formed with 58-67% vyields (Scheme 3).

Note that thé3C NMR signals due t@-carbon atoms at the

§ For a mixture ofl2aand13a(12a:13aratio 1:1.3): overall yield 67%
from perchlorat&a. *H NMR, d: for 123 1.27 (s, 9H, BY, 3.52 (s, 3H,
MeO), 7.2-7.6 (m, 6Hneta andpara-H, 2Ph), 7.83 (br. d, 4Hyrtho-

H, 2Ph,J 7.8 Hz); for13a 1.34 (s, 9H, BY, 3.33 (s, 3H, MeO), 7.2-7.6
(m, 10H, 2Ph)13C NMR, d: for 12aand13a 27.2 and 28.60Me,),

29.9 and 30.5 (Me;), 53.2 and 54.6 (MeO), 65.4, 66.8, 76.3, 90.3,
106.4 and 114.6Q0Me, C=C), 114.5, 120.6, 124.2, 126.4, 128.9 and
141.4 (C=Cjpso-C, Ph), 125.8, 126.6, 128.2, 129.0, 129.1, 129.5, 129.7
and 130.0 (Ph). IR (thin filmycmr1): 2210 (C=C).

For a mixture ofl2b and13b (12b:13bratio 1:1.2): overall yield 58%
from perchloraterb. *H NMR, d: for 12b, 3.63 (s, 3H, MeO), 7.2-7.7
(m, 11H, 3Ph), 7.89 (br. d, 4Hyrtho-H, 2PhC=,J 7.8 Hz); for13b,

3.39 (s, 3H, Me0), 7.2-7.7 (m, 15H, 3PHWC NMR, ¢: for 12b and

13b, 53.3 and 55.1 (MeO), 67.2, 77.0, 81.4, 87.8, 104.1 and 105.3
(COMe, C=C), 120.1, 121.9, 122.8, 126.4, 126.9, 128.5 and 141.2
(C=C, ipsoC, Ph), 125.9, 126.3, 126.8, 128.1, 128.3, 128.4, 128.6,
129.1, 129.2, 129.3, 129.5, 129.7, 130.0, 130.5, 131.4, 131.6 (Ph). IR

(thin film, v/cm-2): 2198, 2214 (&C). Received: 5th February 1999; Com. 99/1439
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