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Abstract. 1-Dialkylamino-3-(trimethylsilyl)allenea—q 2-vinylidene-2,3-dihydro-1,3-benzothiazokesb were syn-
were obtained by conjugate addition of alkyl, vinyl, aryl, het-thesized from semicyclic propyne iminium triflatsb and
aryl, and silyl groupsyia the respective organocuprates, to a ditert-butyl cuprate.

3-(trimethylsilyl)propyne iminium triflate§a—d. Similarly,

Highly substituted and functionalized 1-aminoallenesorganic residue took place, and 1-dialkylamino-3-(tri-
have been found to undergo a number of syntheticallynethylsilyl)allenes2 with a tetrasubstituted cumulene
useful transformations. They allow addition and cyclo-system were obtained (Table 1). When an appropriate
addition reactions across the electron-rich enamini@rganocuprate formulation [12], generated from an or-
double bond [1, 2] and readily rearrange by a protoganolithium or Grignard compound and a copper(l) salt
tropic shift to form 1- and 2-amino-1,3-dienes when they(CuCN or CuBr-SMg in a 2:1 ratio, was chosen, this
bear a CHR substituent [3—6]. Particularly remarka- procedure allowed to introdudert-butyl, vinyl, aryl,

ble is the thermal cycloisomerization of 1-dialkylami- hetaryl, and silyl groups usually in good to high yields.
no-3-vinyl (aryl, hetaryl)-allenes which gives rise to a

broad range of monocyclic and condensed dihydro-

azepine derivatives [7, 8]. Especially in connectionwith (Miféfﬁ“&?sr) Ph SiMe
mechanistic investigations on these latter isomerization )—=-SiMe, _-60 —= 20°G - 3
reactions, but also with respect to the synthetic usefulR'R'N" . o - R'R’N R’
ness of the vinylsilane functionality, we were interest- o

ed in a versatile synthesis of 1-dialkylamino-3-(tri- la RIZR ZMe ,
methylsilyl)allenes. Three novel approaches to trimeth c. RI=Et RZ=Me

ylsilylallenes were reported recently. One of them con- d: R!'=Me, R?=CH,Ph

verts acylsilanes in four steps into 1-[bis(trimethylsilyl)
amino]-3-(trimethylsilyl)allenes [9]. The second one
g?gg;,;u;stsa;rgjeirﬁ::,ﬁﬂ renssf;ﬁ?[llc’)]l. Frzséglrrgsvtgﬂ?gg aZChScheme 1Synthesis of 1-Amino-3-(trimethylsilyl) allenés
[3], a 1,3-diphenylpropyne iminium salt gave 1-amino- _
3-silylallenes by conjugate addition of silyl cuprates; !t appears that the new allers-q are more resist-

this method allowed silyl to be SiRBu and SiPgbut ~ @nt to hydrolytic transformatlon of th_e enamine func-
not SiMe;. Recently, we have found a convenient syn-tion than related aminoallenes having a morpholino
thesis of 3-(trimethylsilyl)propyne iminium salts [11], 9roup instead of dialkylamino anerrt-butyl instead of

and it was hoped that they would react with a broadiMé; [3]. Thus, they remained unchanged when ex-
range of organocuprates to yield 1-amino-3-(trimethyl-P0sed to air for some time, and the-Bu,3-TMS sub-

silyl)allenes. We report here that this is the case indee@lituted aminoallenegk survived column chromato-
graphy on silica gel without hydrolysis. In general, how-

ever, purification by chromatography on a reversed-
Results and Discussion phase column was preferred. Furthermore, all2g&s

g displayed a remarkable thermal stability and remained
3-(Trimethylsilyl)propyne iminium triflate$a—d were  unaltered when heated in toluene solution at 190 °C for
prepared as published [11] by N-alkylation of the cor-several hours in a thick-walled Schlenk tube. The ther-
responding propyne imines with alkyl triflates. When mally induced cycloisomerization reactions of some of
they were allowed to react with organocuprates of thehe other allenes, occurring at 100 °C and higher, will
Gilman or Lipshutz type [12], conjugate addition of onebe reported in a subsequent paper. Unfortunately, all

See Table 1 for specification of substituentsi and R

1) Presented in part at the Fourth Conference on Iminium Salts, Stimpfach-Rechenberg (Germany), September 14—16, 1999
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Table 1 1-Dialkylamino-3-(trimethylsilyl)allenea—q prepared)

Comp. R R? R3 Precursors Yield Formula Elemental Analysis
(%)  (g/mol) Calcd./Found
C H N
2a CH; CH; H,C=CH la+ (H,C=CH),CuMgBr 85  GgHyoaNSi 7465 9.00 5.44
(257.45) 7432 8.76 5.74
2b CH, CH, Ph la+ PhCuli - LICN 98 GoHosNSi 78.12 8.19 4.55
(307.51) 7789 7.84 435
2c CH, CH;  4-chlorophenyl  la+ (4-Cl-GH,),CuLi-LiBr 95  GCgH,CINSi 7025 7.07  4.10
(341.96) 70.04 728 430
2d CH; CH,  4-methoxyphenyl la+ (4-CHO-GH,),CuLi-LiBr 93  GC,H,NOSi 7473 806  4.15
(337.54) 75.01 834 3.95
2e CH, CH, 2-furyl la+ (2-furyl),CulLi - LICN 74 CgH,3NOSI 72.67 7.79 4.70
(297.47) 72.89 753 493
2f CH, CH, 2-thienyl la+ (2-thienyl}CuLi - LICN 75 CgHoaNSSi 68.96 7.39 4.47
(313.53) 68.61 7.68 4.25
29 CH, CH, tBu la+t-Bu,Culi - LICN 70 GgHoNSi 75.19 10.16  4.87
(287.52) 74.87 9.83 5.03
2h CH; CH;  t-BuPhsSi la+ (t-BuPhSi),CulLi - LiCN 95 GoHagNSi, 76.69 8.36 2.98
(469.81) 77.01 812 321
2i CHs C,Hg H,C=CH 1b + (H,C=CH),CuMgBr 92 GgH,NSi 7572 953 491
(285.50) 76.02 927 5.4
2j CHs CyHs  2-furyl 1b + (2-furyl),CulLi - LiCN 83 GH,NOSi 7379  8.35 4.30
(325.52) 7354 8.61 4.06
2k CHs CHs tBu 1b + t-Bu,CulLi - LICN 98  CyHaNSi 76.12 1053  4.43
(315.57) 75.86 10.87 4.24
2 CHs CH; t-Bu 1c + +t-Bu,CuLi - LICN 76 C,gH3;NSI 75.68 10.36 4.64
(301.54) 75.29 9.98 4.63
2m  CH; CHPh HC=CH 1d + (H,C=CH),CuMgBr 32 GuH,NSi 79.22 816  4.20
(333.55) 78.89 8.02 4.46
2n CH, CH,Ph Ph 1d + PhCulLi - LICN 58 GeHogNSi 8141 7.62 3.65
(383.61) 81.76 7.94 3.33
20 CH;  CH,Ph 2-furyl 1d + (2-furyl),CulLi - LICN 76  GH,NOSi 7716 7.28 3.74
(373.56) 76.89 7.50 4.11
2p CH;  CH,Ph 2-thienyl 1d + (2-thienyl)CuLi - LICN 81 G H,NSSI 73.98 6.98 3.59
(389.63) 7434 7.05 3.25
2q CH, CH,Ph t-Bu 1d +t-Bu,CulLi - LICN 84 GH33NSi 79.27 9.14 3.85
(363.31) 78.95 897 4.06

3 All allenes were obtained as oils.

efforts to remove the SiMeagroup in order to arrive at ¢ -Bu,CuLi-LiCN .
trisubstituted 1-aminoallenes met with failure. Some of +5/: e, THF-680=20°C @Sﬁi SiMe,
the allenes resisted all desilylation procedures (KF/18- N : N ;
crown-6, KHF, CsF, benzyltrimethylammonium fluo- R CF,SO,” R
ride, pyridine/HF), others underwent unspecific decom-
position under the reaction conditions.

In a similar manner as the acyclic propyne iminium _ o _
triflates 1, semicyclic propyne iminium sal8a,b re- Scheme 2Synthesis of 2-Vinylidene-2,3-dihydro-1,3-benzo-
acted with {-Bu),CuLi-LiCN to give 1,1-S,N-substity- tiazoless
ted allenedla,b in good yield. Reactions with other or-
ganocuprates of this type did not allow to isolate thecentral allenic carbon atom is characteristic. dva-
expected allene, but gave either an undefined produdties for the 1-dialkylamino-1-phenyl{&+t-butyl-3-(tri-
mixture (RCulLi-LiCN, R = vinyl, 2-thienyl, phenyl) methylsilyl)allenegk,l,q (6=202.7+1.0 ppm) are a
or a 2:2 adduct (R=2-furyl) the formation of which little bit lower, and all others, where the-Bu group is
probably includes a Diels—Alder reaction between ini-replaced by vinyl, (het)aryl and SiR{Bu, are some-
tially formed allene and residual propyne iminium saltwhat larger § = 206—215 ppm) than for 1-(dimethyl-
[13]. amino)allene itselfd =204.2 ppm [14]). For the 2-vi-

Allenes2a—q and4ab display a low- or medium- nylidene-2,3-dihydro-1,3-benzothiazoksb, howev-
intensity IR absorption at 1880—1920 émwvhich is  er, a shielding of the central allenic carbon atom is found
caused by the stretching vibration of the cumulene sygd = 194 ppm), certainly as a consequence of the 1,1-
tem. In thel3C NMR spectra, the chemical shift of the bis(donor) substitution of these allenes.

-Bu

3 a: R=Me; b: R=Et 4
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Table 2 IR and NMR data of 1-dialkylamino-3-(trimethylsilyl)allen2a—q

Comp. IR (film)  *H NMR (CDCl, TMS, 200.13 MHz) 13C NMR (CDC}), 50.32 MHz)
vicnr?! dppm dppm
(C=C=C)
2a 1887 0.27 (s, 9H, SiMg 2.53 (s, 6H, NM8, 5.16 —0.65 (SiMg), 43.57 (NMe), 115.85 (=CH
(dd,J=10.3, 1.4 Hz, 1H, CH=), 5.38 (dd, 110.05/123C7C=C), 126.54, 126.82, 128.20,
J=17.6, 1.4 Hz, CH=), 6.39 (dd~= 17.6, 135.47, 136.07, 208.70 (C=C)
10.3 Hz, CH=), 7.21-7.35 (m, 5H, Ph)
2b 1894 0.42 (s, 9H, SiMg 2.68 (s, 6H, NMg, —0.12 (SiMg), 43.57 (NMe), 111.45/124.2C£C=C),
7.31-7.55 (m, 10H, 2xPh) 126.46, 126.89, 127.13, 127.52, 128.26, 128.42, 136.06
138.33, 207.15 (Q==C)
2c 1894 0.19 (s,9H, SiM#, 2.45 (s, 6H, NMg, —1.53 (SiMg), 44.73 (NMe), 124.78, 125.40, 126.67,
7.14-7.43 (m, 9H, Ckbm 128.10, 128.74, 129.95, 130.25, 132.14, 135.78, 137.00,
207.60 (C£=C)
2d 1891 0.21 (s, 9H, SiMg 2.46 (s, 6H, NMg, —1.34 (SiMg), 44.88 (NMe), 56.68 (OMe), 112.36,
3.72 (s, 3H, OMe), 7.13-7.45 (m, 9H, & 115.51, 124.86, 125.10, 126.62, 126.95, 128.03, 129.63,
130.15, 158.00, 206.21 (C=C)
2e 1895 0.29 (s, 9H, SiMg 2.55 (s, 6H, NMg, —0.64 (SiMeg), 43.47 (NMe), 102.37/124.9Z£C=C),
6.31-6.40 (m, 2H, 3-,44), 7.18-7.53 (m, 106.68, 111.16, 126.74, 127.06, 128.23, 135.91,
6H, Ph + 5-H,) 141.55, 151.79, 206.38 (C=C)
2f 1889 0.27 (s, 9H, SiMg 2.53 (s, 6H, NMg, —0.41 (SiMg), 43.30 (NMe), 105.84/124.8Z£C=C),
6.93-6.95 (m, 2H, Ckbn), 7.11-7.30 (m, 124.15, 126.84, 127.19, 127.33, 128.25, 135.97,
4H, CHyon), 7.44—7.50 (M, 2H, Ckbr) 143.76 (C-2y), 206.57 (CE=C)
2g 1917 0.30 (s, 9H, SiMg 1.30 (s, 9H, CMg, 2.59 1.45 (SiMg), 31.31 (®ey), 36.45 CMe;), 43.84
(s, 6H, NMe), 7.31-7.59 (m, 5H, Ph) (NMe), 119.32/122.T3C=C), 125.98, 126.18,
128.10, 137.01, 201.68 (C=C)
2h 1882 0.09 (s, 9H, SiMg 1.24 (s, 9H, CMg, 2.76 0.68 (SiMg), 19.65 (SCMe), 28.02 (Mey), 43.61
(s, 6H, NMe), 7.56—7.96 (m, 15H, 3xPh) (NMe), 99.27/116.66C=C), 125.88, 127.40,
127.52, 127.79, 128.22, 129.22, 134.65, 134.88, 135.65,
135.82, 136.42, 136.76, 215.44 (©=C)
2i 1884 0.21 (s, 9H, SiMg 1.02 (t,J = 7.0 Hz, 6H, —0.48 (SiMg 12.01 (Me), 45.03 (NCh), 109.07/
2xMe), 2.68—-2.86 (m, 4H, 2xNGH{ 5.05 (d, 119.59G=C=C), 115.72 (=CH)), 126.70, 128.29,
J=10.3 Hz, 1H, CH=), 5.25 (d,= 17.6 Hz, 135.08, 137.10, 210.73 ©=C)
1H; CH=), 6.28 (ddJ = 17.6, 10.3 Hz, 1H,
CH=), 7.11-7.46 (m, 5H, Ph)
2j 1905 0.18 (s, 9H, SiMg 0.95 (tJ = 7.1 Hz, 6H, —0.4 (SiMg, 11.8 (Me), 44.4 (NCh), 101.4/121.7
2xMe), 2.74 (q) = 7.1 Hz, 2H, NCH), 2.75 C=C=C), 106.5, 111.1 (2C), 126.8, 126.9, 128.1,
(q,J=7.1 Hz, 2H, NCH), 6.14—6.16 and 136.7, 141.4, 151.8, 208.5G6C)
6.24—6.27 (M, 2H, 3-,4+K), 7.10-7.43 (m,
6H, Ph + 5-k,)
2k 1912 0.06 (s, 9H, SiMg 0.94 (tJ = 7.1 Hz, 6H, 1.6 (SiMg, 12.1 (Me), 31.3 (®le;), 36.8 CMey),
2xMe), 1.09 (s, 9H, CMg, 2.71 (qJ = 7.1 44.2 (NCH), 118.2/120.6¢=C=C), 126.1, 126.2,
Hz, 4H, 2xNCH), 7.05—7.40 (m, 5H, Ph) 127.9, 138.3, 203.6(CE)
21 1914 0.06 (SiMg), 0.96 (tJ = 7.2 Hz, 3H, CkMe), 1.4 (SiMg), 12.0 (CHMe), 31.3 (Mey), 36.5 CMey),
1.08 (s, 9H, CMg, 2.36 (s, 3H, NMe), 2.64 39.3 (NMe), 48.9 (N§HL18.8/122.0C=C=C),
(9,3=7.2 Hz, 2H, NCH)), 7.05-7.37 (m, 5H, 126.0, 126.1, 128.0, 137.5, 202.CKH
Ph)
2m 1890 0.33 (s, 9H, SiMg 2.39 (s, 3H, NMe), 3.82 —0.62 (SiNe40.14 (NMe), 59.00 (NC¥), 109.91/
(s, 2H, NCH), 5.05 (dJ = 10.3 Hz, CH=), 122.010=C=C), 115.91 (=Ch), 126.55, 126.67,
5.26 (d,J =16.2 Hz, CH=), 6.19 (dd,= 16.2, 126.88, 128.16, 128.33, 128.49, 136.21, 138.63,
10.3 Hz, 1H, CH=), 7.25-7.57 (m, 10 H, 2xPh) 209.34G€E)
2n 1896 0.41 (s, 9H, SiMg 2.59 (s, 3H, NMe), 4.03 —0.08 (Sile39.98 (NMe), 58.84 (NC}), 111.40/
(s, 2H, NCH), 7.26-7.81 (m, 15H, 3xPh) 123.104C=C), 126.44, 126.91, 127.06, 127.50,
127.78, 128.15, 128.36, 128.40, 128.54, 136.21, 138.13,
138.28, 207.98 (Q2=C)
20 1897 0.16 (s, 9H, SiMg 2.32 (s, 3H, NMe), 3.77 —0.61 (SiNe39.81 (NMe), 58.75 (NCH), 102.34/
(s, 2H, NCH), 6.09—6.11 (m, 1H, CH), 123.95 C=C=C), 106.78/111.14 (C-3,4), 126.81,
6.23-6.26 (m, 1H, CH), 7.12—7.28 (m, 9H, 126.91, 127.20, 128.21, 128.37, 128.53, 136.09,
CHpn + 1 CHyy), 7.47—7.52 (m, 2H, Ch) 138.65, 141.54 (C+5), 151.74 (C-2,), 207.00
(C=C=C)
2p 1891 0.29 (s, 9H, SiMg 2.47 (s, 3H, NMe), 3.93 —0.38 (Siye39.58 (NMe), 58.60 (NC}), 105.77,
(s, 2H, NCH), 6.96-7.66 (m, 13H, 124.0C£C=C), 124.23, 126.92, 127.31, 128.26,
CHpp+CHyy) 128.40, 128.52, 136.18, 138.52, 143.75 (£207.26
(C=C=C)
2q 1883 0.30 (s, 9H, SiMg 1.29 (s, 9H, CMg), 2.49 1.46 (SiMg, 31.31 (®ley), 36.52 CMe,), 39.93

(s, 3H, NMe), 3.93 (s, 2H, NCH 7.31-7.72
(m, 10H, 2xPh)

(NMe), 59.35 (NCH{ 119.30, 122.16, 126.08, 126.35,
126.88, 127.63, 128.21, 128.59, 137.30, 138.97, 202.38
(C=C=C)
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In summary, we have demonstrated that 3-(trimethyl- A solution ofla[11] (0.76 g, 2 mmol) in CKCl, was add-
Silyl)propyne iminium salts undergo Conjugate additioned, the mixture was stirred for 1 h at—60 °C, and then brought
with organocuprates to form 1-amino-3-(trimethylsilyl) {0 room temperature. The solvent was evaporated (0.01 mbar),

allenes having a tetrasubstituted cumulene unit. Thesdd the residue was extracted with pentane (70 ml). After
?moval of the solvent from the extract, an oil was left which

fﬂleneslar;e rl?'lqtre trﬁS'Stam to P%drOIys'?.?rldcTave.h'gr:évas chromatographed on a reversed-phase column (RP-8) to
€rmal stability than other tetrasubstituted aminoa ‘give 2a as a yellow oil; yield: 0.44 g (85%).

lenes,e.g. with atert-butyl instead of the SiMgsub-
stituent and a morpholino instead of an acyclic di-3-(4-Chlorophenyl)-1-dimethylamino-1-phenyl-3-(tri-
alkylamino group. methylsilyl)alleng(2c)

A solution of 1-bromo-4-chlorobenzene (0.5 ml, 4 mmol) in
This work was supported financially by the Deutsche For-THF (10 ml) was cooled at —78 °C, atadlt-buty! lithium in
schungsgemeinschaft and the Fonds der Chemischen Indysentane (1.8, 5 ml, 8 mmol) was added gradually. The mix-
trie. ture was stirred for 2 h at —78 °C, solid Ci@e, (0.42 g,

2 mmol) was added at once, and stirring was continued until

a homogeneous solution had formed. A solutiodafl1]
Experimental (0.76 g, 2 mmol) in CKCl, (5 ml) was added, the mixture

was stirred for 1 h at —60 °C, and then brought to room tem-
All reactions were carried out in oven-dried glassware andgerature. After workup as described above, alker(8.70 g,
under argon. Solvents were dried by standard procedure®5%) was obtained as a brown oil which for analytical pur-
Column chromatography was performed under MPLC confoses was chromatographed on a reversed-phase column (RP-
ditions on a Merck-Hitachi system (gradient pump L 6200,8) using acetonitrile as the eluent.

V monitor A, integrator D 7 n pr k lumn :
[Merck LiChroprep S 60 (40-6Am) and RP-8 (40~ L-(N-Benzyl-N-methylamino)-3-(2-furyl)-1-phenyl-3-
63 um)]. — NMR spectra were taken on a Bruker AC 200 (trimethylsilyl)allene(20)
instrument. As the internal reference, /diewas used for the Preparation of (2-furyf)CuLi-LICN: THF (10 ml) was cooled
proton spectra, and the solvent signal forl8@eNMR spec-  at 0 °C and furan (0.5 ml, excess) and ttegtibutyl lithium
tra [(CDCly) = 77.0 ppm]. Signal assignments were based1.6v in pentane, 2.5 ml, 4 mmol) were added. After stirring
on C,H correlation and HMBC spectra, if necessary. IR specfor 30 min, solid CuCN (0.18 g, 2 mmol) was added at once.
tra were recorded on a Perkin EImer IR 883 spectrometeilhe mixture was allowed to come to room temp. and stirred
Microanalyses were carried out in the Division of Analytical until a homogeneous yellow solution had formed which was
Chemistry, University of Ulm, with an elemental analyzer then cooled at —60 °C for further use.

Perkin-Elmer EA 240. Reaction withid [11] (0.90 g, 2 mmol) and work-up were
carried out in the same manner as described abo2e éord

Synthesis of 1-Dialkylamino-3-(trimethylsilyl)allenes  gave2oas a yellow oil; yield: 0.56 g (76%).

2a—q

Allenes2 were synthesized from propyne iminium triflates SYnthesis of S,N-substituted Allenes 4a,b

La-d [11] and an organocuprate (Table 1) at low tempera 1-(tert-Butyl)-2-(3-methyl-2,3-dihydro-1,3-benzothiazol-2-
ture (—60 °C). The organocuprates were prepared as follow 'idene)vinyl](trimethyl)silar{é4a) ’
(H,C=CH),CuMgBr from vinyl magnesium bromide and ) ,
CuBr-SMe (see below), PICULi-LICN from phenyllithium 10 @ suspension of CUCN (0.18 g, 2 mmol) in THF (10 ml),
and CuCN [3b], (4-Cl-gH,),CuLi-LiBr and (4-CHO- cooled at 0 °C, was addeert-butyl lithium (1.64 in pen-
CeHa),CuLi-LiBr from 4-chlorophenyl lithium (4-methoxy- fane, 2.5 ml, 4 mmol). The suspension was stirred until a ho-
phenyl lithium) and CuBr-SMe(see below), (2-furyf) ~ Mogeneous yellow solution had formed which was then cooled
CuLi-LiCN and (2-thienyhCuLi-LiCN from 2-furyl lithium &t —60 °C. A solution a8a[11] (0.78 g, 2 mmol) in C5Cl,
(2-thienyl lithium) and CUCN (see below)Bu,CuLi-LiCN (5 ml) was added, and after 1 h, the mixture was allowed to
from tert-butyl lithium and CuCN [3b], tBuPh,Si), assume room temperature. The solvent was removed at

CuLi-LiCN from gert-butyldiphenyl)silyl lithium and CuCN ~ 0:01 mbar, and the residue was extracted with pentane
[3a, 15]. (70 ml). The extract was concentrated and set aside at—18 °C
The following procedures are typical. For yields and elemen!0 give4aas a yellow powder (0.54 g, 88%).p. 62—64 °C.

al analyses, see 1able =, Tor an aia, see 1abi€ 9475, 1371, 1338, 1245.1H NMR (200 MHz): dlppm =

1-Dimethylamino-1-phenyl-3-(trimethylsilyl)penta-1,2,4- 9 10 (s, 9H, SiMg), 1.04 (s, 9H, CMg), 2.76 (s, 3H, NMe),
triene (2a) 6.29-6.32 (m, 1H, Ckby), 6.50-6.58 (m, 1H, Ckm,
Preparation of ((C=CH),CuMgBr: Diethyl ether (20 ml) was 6.86—6.94 (m, 2H, Ckl,). —13C NMR (50 MHz):d/ppm =
cooled at 0 °C and solid CuBr-SM@.42 g, 2 mmol) was 1.35 (SiMg), 30.68 (Q/e;), 31.05 (NMe), 37.93GMey),
added, followed by dropwise addition of a solution of vinyl 106.15, 118.11, 120.53, 125.48 (G4), 125.81, 134.86,
magnesium bromide in THFE NG 4 ml, 4 mmol). The sus- 144.18 (G), 194.54 (C€=C).

pension was stirred for another 20 min at 0 °C, then cooled a&,;H,sNSSi Calcd.: C67.27 H8.30 N4.61

—60 °C for further use. (303.54) Found: C66.96 H8.42 N 4.58.
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[1-(tert-Butyl)-2-(3-ethyl-2,3-dihydro-1,3-benzothiazol-2- [5] M. Brunner, G. Maas, Synthesi®95 957

ylidene)vinyl](trimethyl)silang4b) [6] M. ReiRer, G. Maas, Synthesi99§ 1129
Prepared as described fa from 3b [11] (0.68 g, 2 mmol); [7] T. Mayer, G. Maas, Tetrahedron Lel®92 33, 205

ep 96 g, ol); [8] R.Reinhard, M. Glaser, R. Neumann, G. Maas, J. Org. Chem.
yield 0.46 g (75%)m.p. 68—70 °C. — IR (KBr)v/cm1 = 1997 62, 7744
2959,2897,1923 (C=C=C), 1576, 1474,1393, 1329,1245.[9] R.F. Cunico, C. P. Kuan, J. Organomet. Ch&@95 487,
—1H NMR (200 MHz):d/ppm = 0.19 (s, 9H, SiMg 1.12 (s, 89
9H, CMey), 1.15 (t,J = 7.2 Hz, 3H, CHCH,), 3.33 (q,J = [10] L. M‘Baze Meva, J. Pornet, Synth. Comm@f96 26, 3351
7.2 Hz, NCH), 6.38 (dJ = 7.5 Hz, 1H, CH,,), 6.61 (t,J = [11] J. Schlegel, G. Maas, Synthe3#99 100
6.6 Hz, 1H, CH,on), 6.92—7.02 (M, 2H, Clh,). —13C NMR [12] Recentreviews on organocuprates: a) B. H. Lipshutz, S. Sen-
(50 MHz): d/ppm = 1.47 (SiMg), 11.61 (CHCH), 30.79 gupta, Organic Reactiori®92 41, 135. b) B. H. Lipshutz,
(CMes), 38.34 CMey), 39.48 (NCl-,i), 106.00, ll7.8é, 120.60, in Organometallics in Synthesis — A Manual (Ed.), M.
125.44 (CH,,,), 119.42 and 126.08£C=C), 134.71, 143.30 Senlosser, John Wiley & Sons, Chichesta84 pp 283
(Cy, 194.29 (CE=C). [13] J. Schlegel, Dissertation, University of Ulm 1999
CigHo7NSSi Caled.: C68.08 HB8.57 N4.41 [14] L. Brandsma, H. D. Verkruijsse, Synthesis of Acetylenes,
(317.57) Found: C67.83 H8.76 N 4.29. Alllenes and Cumulenes, Elsevier, Amsterdam 1981

[15] P. Cuadrado, A. M. Gonzalez, F. J. Pulido, Synth. Commun.
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