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The reaction o&/Z-MesP=C(Ph)(Py) (, Mes= 2,4,6-MegC¢H,-) with (cod)PtC} or (cod)PdC] affords
P,N-chelate complexes [Mesi(Ph)(Py)PtCG] (28) and [MesP=C(Ph)(Py)PdC] (2b), respectively.
Compound®aand2b were fully characterized spectroscopically, and both were characterized by X-ray
crystallography. The molecular structures exhibited almost identical metrical parameters=ChmoRd
lengths in2a and 2b [1.672(4) and 1.675(3) A, respectively] were shortened substantially with respect
to that of 1 [1.7043(16) A]. Complex2b was explored as a catalyst for the Overm&Haisen
rearrangement. Several allyl trichloroacetimidate substratesHEB(CCL)OCH,CH=CHR;: 3a R; =

Me; 3b, Ry = n-Pr; 3¢, Ry = n-Hep; 3d, Ry = CH,CH,Ph; 3e R; = i-Pr] were successfully rearranged
to their respective branched amides{#+CHCH(R)NHC(O)CCk: 4a—¢] using 5 mol %2b as catalyst.
Isolated yields ranged from a low of 33% for the bukkgto a high of 91% forda.

phosphaferrocene<#7), and a-iminophospholyl D8 com-
pounds have all been employed successfully as ligands for
metals, and complexes &, B, andC have been successfully
employed in catalysis. Examples that have an acyclic phos-
phaalkene motif are more limited in scope. Most acyclic
phosphaalkene-based ligands employed in catalysis utilize the
sterically encumbering Mes* ligand (Mes% 2,4,6-tritert-
butylphenyl) to confer kinetic and thermodynamic stability to
$he P=C bond €° 11 and F19).13 Particularly relevant to the
present studies are 2-pyridyl-substituted phosphaalk®iesnd
H1516where the P=C bond is similarly flanked by the Mes*
substituent. Although P(3pN(sp?) compounds containing acy-
clic phosphaalkenes have been coordinated to transition metals,
to our knowledge, onlyE (X = N) has been employed in

Introduction

The development of tailor-made phosphorus-containing ligands
has played a major role in the immense impact that homoge-
neous catalysis has made on synthetic organic chemistry.
Although trivalent phosphines still dominate the field of late-
transition metal-based catalysis, there is growing interest in the
development of ligands containing low-coordinate phosphbrus.
Low-coordinate phosphorus compounds are attractive becaus
their uniquesr-acceptor properties impart desirable character-
istics to electron-rich transition metal centéts.

Some examples of ligands having low-coordinate phosphorus
atoms are shown in Chart 1. Significant contributions to this
area have stemmed from the development of cyclic divalent

phosphorus systems. As examples, phosphinitgsgndB+5),
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Scheme 1. Strategy for the Preparation of Phosphaalkene Herein, we report two new chelating phosphaalkene-based
Ligands Bearing Unique Donor—Acceptor Properties P(sp)—N(sp) complexes of palladium(ll) and platinum(Il):
low valent MesP=C(Ph)(Py)PtCl (2a) and MesP=C(Ph)(Py)PdGl (2b).
phosphorus These new complexes bear the modestly bulky Mes-substituent
o Ar M AT at phosphorus as compared to known P(spl(sp?) complexes,
X\)J\ _____ - % ﬁ _____ - P| which often utilize the larger Mes* substituent to impart stability
R CTR R to the ligand. Moreover, a phosphaalkene ligated palladium(ll)
T complex @b) is demonstrated to be a catalyst for the aza-Claisen
Lewis poor & donor new reactivity in rearrangement of trichloroacetimidates (Overm@haisen rear-
site good & acceptor metal catalysis rangement)_
We have recently employed the phospha-Peterson reaction Results and Discussion

as a general route to phosphaalkenes bearing modest degrees
of steric bulk!” The relatively mild conditions needed to affect

e e s Agphosphaslene. was reaed wih (cd)PLgin CHCly o
pnosp g YSIS: AN & mbient temperature. Analysis of the reaction mixture’1®y

e 0S5k MO CS\R speccscopyrevesled it e sigls sesignza
9 ptor prop [6 = 260.1 ), 242.1 )] had been replaced by a new signal

e o o oyhasts Sl o s s 52058 pp Imporany, the observaton 8Pt satltes
9 y (Mpip= 4486 Hz) provides convincing evidence for coordination

T o properes, For XD, 08, of th phosptons erter 0 the plainu certer. The coupn
(i.e., Mes and larger) may be synthesized from a variety of constant1 is similar to OtQi{ phpsp_haalkene complexes such as
functional ketones using the phospha-Peterson reaction. FPICh (Jpp~ 4500 Hz}%but is higher than the monodentate
phosphaalkene in [MesPCPhy],PtCh (Jpp = 3950 HZO).
(12) See, for example: (a) Ozawa, F.: Ishiyama, T.. Yamamoto, S.: Moreover, the downfieldP NMR chemical shift is consistent
Kawagishi, S.; Murakami, H.; Yoshifuji, MOrganometallics2004 23, with retention of P=C multiple bond character in the ligand

1698. (b) Liang, H.; Ito, S.; Yoshifuji, MOrg. Lett.2004 6, 425. (c) Gajare, upon complexation.
A. S.; Toyota, K.; Yoshifuji, M.; Ozawa, FChem. Commur2004 1994.

Synthesis of Palladium(ll) and Platinum(ll) Complexes.
In an attempt to prepare platinum compl@ea, C-pyridyl

(d) Ozawa, F.; Okamoto, H.; Kawagishi, S.; Yamamoto, S.; Minami, T.; 2B\ cl 2B\
Yoshifuji, M. J. Am. Chem. Soc2002 124, 10968. (e) Minami, T.; N f\/l/N
Okamoto, H.; Ikeda, S.; Tanaka, R.; Ozawa, F.; YoshifujiAvigew. Chem., = (cod)MCl, CI=™ =
Int. Ed. 2001, 40, 4501. (f) Ozawa, F.; Yamamoto, S.; Kawagishi, S.; P= - . P=
Hiraoka, M.; Ikeda, S.; Minami, T.; Ito, S.; Yoshifuji, MChem. Lett2001, Mes CH,Cl, Mes

972. (g) Ikeda, S.; Ohhata, F.; Miyoshi, M.; Tanaka, R.; Minami, T.; Ozawa,
F.; Yoshifuji, M. Angew. Chem., Int. EQ200Q 39, 4512.

(13) A monodentate phosphaalkene [Mes*®H(2-MeOGHJ4)] and a 1 2a (M = Pt)
P,C,P-chelating phosphaalkene ligand relatecHtdave recently been 2b (M = Pd)
employed in Pd-catalyzed Suzuki and Sonogashira coupling reactions.
38817 Ifses?c’ggmps, B.; Le Goff, X.; Ricard, L; Le FlochHeteroat. Chem. Although the above NMR spectroscopic evidence suggested

(14) van der Sluis, M.; Beverwijk, V.; Termaten, A.; Gavrilova, E.; that 2a had been formed froni and (cod)PtGl this was
Bickelhaupt, F.; Kooijman, H.; Veldman, N.; Spek, A.Qrganometallics

1997 16, 1144. (18) Nakamura, A.; Kawasaki, S.; Toyota, K.; Yoshifuji, @hem. Lett.
(15) lonkin, A. S.; Marshall, W. JHeteroat. Chem2002 13, 662. 2004 33, 1570.
(16) Jouaiti, A.; Geoffroy, M.; Bernardinelli, G.etrahedron Lett1992 (19) Nakamura, A.; Kawasaki, S.; Toyota, K.; Yoshifuji, Nl. Orga-
33, 5071. nomet. Chem2007, 692, 70.
(17) Yam, M.; Chong, J. H.; Tsang, C. W.; Patrick, B. O.; Lam, A. E,; (20) Eshtiagh-Hosseini, H.; Kroto, H. W.; Nixon, J. F.; Maah, M. J,;

Gates, D. Plnorg. Chem.2006 45, 5225. Taylor, M. J.J. Chem. Soc., Chem. Commad®81 199.
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Figure 1. Molecular structure ofa (50% probability ellipsoids).
All hydrogen atoms and the solvent,CH,Cl,) are omitted for
clarity. Selected bond lengths (A) and angles (deg):—Pt1=
2.1673(11), PAC10=1.672(4), C16-C17= 1.468(5), C1#N1
= 1.373(5), N:-Ptl = 2.069(3), Pt+Cl1 = 2.2923(11), Ptt
Cl2 = 2.3415(11), P£C1=1.787(4); N:-Pt1-P1= 81.17(10),
P1-Pt1-CI1 = 94.02(4), Nx-Pt1-CI2 = 94.80(10), CI+-Ptl—
CI2 = 90.02(4), Pt+N1-C17 = 120.3(3), N}C17-C10 =
117.4(3), C1+C10-P1=112.3(3), C16-P1-Pt1= 108.64(14),
C10-P1-C1 = 116.15(19), Pt+P1-C1 = 134.76(13).

confirmed by an X-ray crystallographic analysis. Crystals

suitable for X-ray diffraction were grown by cooling a ¢H
Cly/hexanes solution te-56 °C. The molecular structure is
shown in Figure 1 and confirms that the chelate com@ax

Figure 2. Molecular structure o2b (50% probability ellipsoids).
All hydrogen atoms and the solvent (2gEl,) are omitted for
clarity. Selected bond lengths (A) and angles (deg): -FRilL=

2.1749(7), P£C1 = 1.675(3), C+C2 = 1.470(4), C2N1 =

1.377(4), Nx-Pd1= 2.076(2), Pd+CI1 = 2.3412(7), Pd*CI2

= 2.2834(7), P£C13=1.789(3); N:-Pd1-P1=81.43(6), P+

Pd1-CI2 = 91.42(3), N:-Pd1-CI1 = 95.20(6), CI+-Pd1-CI2

= 91.95(3), Pd+N1-C2 = 119.96(17), N+C2—-C1 = 117.6-
(2), C2-C1-P1=112.7(2), C+P1-Pd1= 108.3(1), C+P1-

C13= 116.35(13), Pd+P1-C13 = 135.36(9).

identical metrical parameters. Given that related P,N-chelate
complexes of Pt(Il) have not been characterized crystallographi-

cally, in this section, emphasis will be placed on compa#ihg
to related Pd(Il) compounds from the literature. In bagand
2b, a significant shortening of the=RC bond is observed upon

had been formed successfully (the metrical parameters arecomplexation [1.672(4) A iRaand 1.675(3) A ir2b vs 1.7043-

discussed below). Despite repeated recrystallizations, accordin
to NMR spectroscopy, there were always traces of (cod)PtCl

present in samples &fa.

Given our success in the preparation2ef we attempted to
prepare the analogous Pd-compBix Under conditions analo-
gous to those described above &a& phosphaalkene ligant
was treated with (cod)Pdgih CH,Cl,. Analysis of the reaction

916) A in 11.17 In contrastE (X = N), F, andG showed no

significant change or even a slight elongation #® bond
length upon complexatiofi.e., 1.660(11) A in E-Pd(Me)-
(NCMe)I* vs 1.684(2) A inE;® 1.653(12) A inF-PdCh vs
1.667(8) A inF;221.674(4) A inG-PdMeCl vs 1.663(3) A in
G} .1 The palladium-phosphorus bond length b of 2.1749-
(7) A is similar to those previously observed for phosphaalk-

mixture by*'P NMR spectroscopy revealed a single resonance ene-palladium complexes d& (X = N) andG [avg= 2.179(3)

at 230.4 ppm. For comparison, lower field chemical shifts were &7 9.14 However, these are slightly shorter than those observed

observed for pyridyl phosphaalkene complexes containing the iy F.pdcC), [2.267(2) and 2.256(2) A3 In addition, the N-Pd

bulkier P-Mes* moiety (i.e.,G-PdChL: R =H, 247 ppm; R=

bond length in2b of 2.076(2) A is shorter than that fa®-

SiMes, 283 ppm):* In contrast, higher field shifts are observed  pgmec [2.164(4) A} and that for E-Pd(Me)(NCMe)}

for complexed=-PdCh (R = C4H4S, 149.4 ppm; R= Fc, 134.9
ppm)18192lnterestingly, thé3C{H} NMR signal assigned to
the P=C carbon resonates at 174.8 ppidpE = 52 Hz) for the

complex2b, which is further upfield than that found for the

free phosphaalkeng (6 = 191.3,%3pc = 40 Hz; i.e.,Ad =

16.5). Similar upfield shifts were observed for the PdACI

complexes ofG-PdCh (R = SiMe;, Ad = 4.6} and the
phosphaalkene signals for complExXPdChL (R = —(CHy)s-;
A6 = 16.0 and 14.732 Unlike Pt-complex2a, the Pd-complex

2bis readily obtained in analytical purity after recrystallization.

Molecular Structures of 2a and 2b.The molecular structures

[2.166(8) A]®
The C-P=C angle increases significantly upon coordination
of 1 to palladium [107.80(7)in 1'7 vs 116.15(19) in 2a and
116.35(13) in 2b]. Similar increases in EP=C bond angles
were observed for the palladium complexesBffX = N,
104.36(9) to 113.7(5)],° F [99.6(2f to 114.1(4],%2 and G
[99.15(14F to 114.26(19)].14 The angle between the mean plane
of the six carbon atoms of the Mes substituent and the BENC
plane in2b is 6. Not surprisingly, the complexes employing

the bulkier Mes* substituent show angles between the Mes*

and PANGP planes that are close to orthogofi@r° in [E-Pd-

of 2a and2b are shown in Figures 1 and 2, respectively, and (Me)(NCMe)[*,° 89° in G-PdMeCH}.

selected metrical parameters are given in the figure captions.

Catalytic Activity of 2b. Efforts were then undertaken to

Details of the solution and refinement are given in Table 1 and establish any catalytic activity for the phosphaalkene palladium-
the Supporting Information. Interestingly, the crystal structures (I1) complex2b. An important palladium(ll)-catalyzed process
of the palladium(ll) and platinum(ll) complexes contain almost is the rearrangement of allyl trichloroacetimidates (the Over-
man-Claisen rearrangemerf®This process transforms an allyl

(21) Kawasaki, S.; Nakamura, A.; Toyota, K.; Yoshifuji, rgano-
metallics2005 24, 2983.

(22) Yamada, N.; Abe, K.; Toyota, K.; Yoshifuji, MOrg. Lett.2002
4, 569.

(23) For a recent comprehensive review, see: Overman, L. E.; Carpenter,
N. E. In Organic ReactionsOverman, L. E., Ed.; Wiley: Hoboken, NJ,
2005; Vol. 66, pp +107.
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Table 1. X-ray Crystallographic Data for 2a and 2b
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may be a consequence of the bulky nature of comglexA
second observation is an overall decrease in the reaction

2a 2b
formula CuHaoNPPIChCHoCl, CoHaNPPACH2CH,Cly eﬁlplency when the acetimidate substrate contained an aryl
fw 625.80 664.50 moiety. For example, compour8tl reacted to produce amide
cryst syst triclinic triclinic 4d in 48% isolated yield (entry 6). The addition of toluene to
igﬁ)cre group séllow Ziange the reaction oBaalso led to a similar decrease in the reaction
a(d) 9.8721(7) 9.8650(3) efficiency. The inhibitory role of the aromatic additives is not
b (A) 10.2072(7) 11.7091(4) clear at the present time. Clearly, efforts to expand substrate
C(i\i) 1126241667é8g 18265279223(15) scope will necessitate the design of improved phosphaalkene
Z,‘ (( dsg)) 108:919E6; 88:685213 compl.exes. .Still, thesg resul?s suggest a useful starting point
y (deg) 95.834(6) 69.904(1) for mixed ligand design using a phosphaalkene as a key
V(A% 1085(1) 1360.96(8) structural motif.
T(K) 173 173
z 2 2
u(Mo Ko (cm™?) 69.17 13.43 Summary

cryst size (mrf)
calcd density (Mg m3)

0.35x 0.20x 0.12
1.916

0.07x 0.07x 0.12
1.622

In closing, we have prepared two new palladium(ll) and

ﬁﬁf";?fgffgseg) ]5_15_.32,19 gg'iog platinum(ll) complexes bearing P@p-N(sp?) ligands. The
no. of unique data 4068 6431 phosphaalkene-based ligand bears moderately bulky mesityl
R(in) _ 0.025 0.031 substituent. Both compounds were characterized spectroscopi-
refln/param ratio 15.41 18.48 . .
Rz 0.026: > 20(1) 0.037:1 > 20()) cally and through X-ray crystallographic analysis. As a proof
WR; (all datay 0.065 0.097 of concept, the potential use of this ligand class in catalysis
GOF 1.09 1.03 was demonstrated by showing that compo@hdvas effective
aR, = ¥|IFo| — |Fell/3|Fol. P WRx(F2[all data]) = { S[W(F? — F2?)/ in the Overmar-Claisen rearrangement. Future work is under-
S IW(FA)} 2. way in efforts to modify the steric and electronic properties of
. . the ligand and to explore the scope and effectiveness of these
Table 2. Results of the géa(-:%ltzllii? Rearrangement Using 2b complexes in a variety of catalytic processes.
CCly CCly
2b (x mol %) . .
HNZ N0 HN X0 Experimental Section
CH,Cly, 35 °C, 24 h
R1/\) 2re RH\/ General Procedures.All manipulations of air- and/or water-
3a-e da-e sensitive compounds were performed under a nitrogen atmosphere
using standard Schlenk or glovebox techniques. Hexanes apd CH
entry substrate R 2b (mol %) yield (%} Cl, were deoxygenated with nitrogen and dried by passing through
1 3 Me 5 o1 a column containing activated alumina. 23000 mesh silica was
2 3 Me 0 0 used (Silicycle). The complexes (cod)Pit@hd (cod)PdGlwere
3 3a¢ Me 5 84 prepared according to literature proced#e&8 Trichloroacetonitrile,
4 3he n-Pr 5 86 1,8-diazabicyclo[5.4.0]undec-7-ene (DBU), crotyl alcohol, and
5 3L‘c n-Hep 5 72 trans-2-hexen-1-ol were used as received from Aldrich. Other
? ggc EBSWCH? 2 g83 starting materials were prepared according to the literature proce-
dures, which are cited belowH, 31P, 13C{1H} NMR spectra were
a|solated yield.? Purified by distillation.c Purified by column chroma- recorded at room temperature on Bruker Avance 300 or 400 MHz
tography.

spectrometers. 85%4R0, was used as an external standaya~(
alcohol to an allyl amine derivative in concert with a 1,3-allylic 0.0 for®¥P).H NMR spectra were referenced to residual protonated
transposition. For two principal reasons, this process was solvent, and*C NMR spectra were referenced to the deuterated
deemed to be a useful starting point to examine the potential Solvent. Elemental analyses were performed in the University of
catalytic reactivity of these complexes. First, the mechanism British Columbia Chemistry Microanalysis Facility. Mass spectra
of the OvermarClaisen rearrangement does not involve Were recor_ded on a Kratos MS 50 instrument in EI mode (70 eV).
changes in the palladium oxidation state, simplifying the overall Melting points are uncorrected. .
reaction path. Second, the starting materials for these processes MesPC(Ph)(Py)PtC} (2a). This procedure was performed in a
are trivial to obtain. glovebox. To a mixture of (cod)Pt€(75 mg, 0.20 mmol) and?’

To our delight, subjecting acetimida8a with 5 mol % of (65 mg, 0.20 mmol) was added 1 mL of @&,. The resulting
2bin CH,Cl, at 35°C for 24 h led to the production of branched de_trk red solution was stirred for_1_5 min. Cooling of the reaction
amidedain 91% isolated yield (Table 2, entry 1). Importantly, Mixture t0 =56 °C with slow addition of 1 mL of hexanes gave
no background reaction was observed when the reaction WasyeIIOW crystals. The mother liquor was decanted,. anq the crystals
run in the absence of compl@&b (entry 2). Reactions run with g?;ﬁegzﬁggdnmgz)hfiﬁgcﬁjf 1 drrml_r? ?neggglef'gaﬁog\fggl
substrate that was not previously purified in any manner tended mé (37%) 01: the title compouni/i ag agsolid 9
to be messy, which is presumably a consequence of the 7, ) o .
sensitivity of2b. Purification of the starting material using either NMRP g'\gg I\(/Ill—?zlil\D/lggz) C(SD%) ‘32 (2d0d5'3? e‘]"f’g ﬁi’S%HZ)_' I_1|

s atillati T ) . . yIHH & y HH =
d|st;:Iat|ont(engry 1) or sta?dfardt silica ge:tcoI:Jntnn ckl_ron;atcl%- HZ, 3Jpgs = 36 Hz, 1H), 7.872-7.79 (m, 1H), 7.56-7.44 (m, 1H),
raphy (entry )dga"et sel‘l Istactory re.su.ds' nterestingly, 'T 7.41-7.27 (m, 4H), 7.1£7.08 (m, 2H), 6.90 (d3Jyy = 4 Hz,
reaction proceeds optimally using acetimidate starting materia S2H), 2.54 (s, 3H), 2.53 (s, 3H), 2.28 (s, 3H).
possessing linear aliphatic chains (entries6) Substrates
containing branche_d al_lphatlc groups rea_cted, although the (24) Drew, D.: Doyle, J. Rinorg. Synth 1990 28, 346,
products were obtained in less satlsfactory isolated yield (entry  (25) mcDermott, J. X.; White, J. F.; Whitesides, G. M. Am. Chem.
7). We speculate that the lower yields with bulky substrates Soc.1976 98, 6521.
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MesPC(Ph)(Py)PdC} (2b). This procedure was performed in  chromatography (5% ethyl acetate:95% hexanes) gave 1.85 g (68%)
a glovebox. To a mixture of (cod)PdQL00 mg, 0.35 mmol) and of a colorless oil. The spectroscopic data for the title compound
17 (111 mg, 0.35 mmol) was added 1 mL of gEl,. The resulting were identical to the literaturg.
dark red solution was stirred for 15 min. Cooling the reaction 1-(2-Imino-2,2,2-trichloroethoxy)-2E)-4-methyl-pentene (3e).
mixture to —56 °C with slow addition of 1 mL of hexanes gave (E)-4-Methyl-2-penten-1-8t (0.36 g, 3.6 mmol) was processed as
orange crystals. The mother liquor was decanted, and the crystalsoutlined in the general procedure. Purification using column
were washed with hexanes (8 3 mL) and dried in vacuo at  chromatography (5% ethyl acetate:95% hexanes) gave 0.66 g (75%)
100°C for 6 h togive 91 mg (53%) of the title compound as orange of a colorless oil.

crystals. 1H NMR (400 MHz, CDC}): ¢ 8.35-8.20 (br s, 1H), 5.84 (dd,
31P NMR (121.3 MHz, CDGJ): 6 230.4 (s)*H NMR (300 MHz, 8Jun = 16 Hz,3Jyy = 6 Hz, 1H), 5.63 (dt3Juy = 16 Hz,33yy =
CDClg): 0 10.03 (d,3Jun = 6 Hz, 1H), 7.86 (dd3Jun = 4 Hz, 6 Hz, 1H), 4.75 (d3Juy = 6 Hz, 2H), 2.35 (septduy = 7 Hz,

3Jun = 2 Hz, 1H), 7.48-7.44 (m, 1H), 7.39-7.24 (m, 4H), 7.07 1H), 1.02 (d,3J4y = 7 Hz, 6H). 13C{H} NMR (100 MHz,

(d, 3Jyn = 8 Hz, 2H), 6.85 (d3Jyn = 4 Hz, 2H), 2.50 (s, 3H), 2.50 CDCl): ¢ 162.8, 143.8, 120.3, 91.7, 70.3, 31.0, 22.1. IR (neat,
(s, 3H), 2.25 (s, 3H)'3C{H} NMR (75 MHz, CD,Cl,): ¢ 174.8 NaCl): 3344, 1663, 1290 cm. MS (El): m/z[%] 244 [36, M" —

(d, Jpc = 52 Hz), 163.0, 159.7 (dlpc = 14 Hz), 155.2 (dJpc = H], 242 [37, M" — H].

5 Hz), 145.8 (dJpc = 3 Hz), 144.0 (dJpc = 5 Hz), 140.8 (dJpc Palladium(ll)-Catalyzed Overman—Claisen Rearrangement
=5 Hz), 134.4 (dJpc = 13 Hz), 130.3, 129.6, 129.3 (dpc = 10 (General Procedure).This procedure was performed in a glovebox.
Hz), 128.4 (dJpc = 14 Hz), 125.9 (d,Jpc = 9 Hz), 124.0 (d Jpc To a mixture of2b (0.05 equiv) and trichloroacetimidate (1 equiv)
= 25 Hz), 120.2 (dJpc = 38 Hz), 23.5, 23.4, 21.9. Anal. Calcd was added 2 mL of CCl,. The reaction mixture was stirred for
for CoiH2oNPdCh: C, 50.99; H, 4.08; N, 2.83. Found: C, 51.12; 24 h. The reaction mixture was removed from inert atmosphere

H, 4.21; N, 2.80. and chromatographed directly on silica gel to afford the trichloro-
Trichloroacetimidate Formation (General Procedure). To a acetamide product.

solution of allylic alcohol (1 equiv) in CkCl, (0.1 M) at 0°C 2,2,2-Trichloro-N-(1-methylallyl)acetamide (4a). 3a(96 mg,

were added trichloroacetonitrile (1.5 equiv) and then DBU (0.2 0.44 mmol) an®b (10 mg, 0.02 mmol) were processed as outlined

equiv) dropwise. The reaction mixture was stirred 4C0for 1 h. in the general procedure. Purification using column chromatography

The reaction was guenched by the addition of a saturated aqueoug5% ethyl acetate:95% hexanes) gave 87 mg (91%) of a white solid,

solution of sodium bicarbonate. The organic and aqueous fractionsmp = 37—39 °C (lit. 37—38 °C%). The spectral data for the title

were separated, and the aqueous phase was extracted twice wittompound matched the literature déka.

CH,Cl,. The combined organic extracts were dried (sodium sulfate)  2,2,2-Trichloro-N-(1-propylallyl)acetamide (4b). 3c(98 mg,

and concentrated by rotary evaporation in vacuo. Further purifica- 0.40 mmol) and®b (10 mg, 0.02 mmol) were processed as outlined

tion of the crude material using flash column chromatography on in the general procedure. Purification using column chromatography

silica gel was typically necessary. (5% ethyl acetate:95% hexanes) gave 84 mg (86%) of a colorless
1-(1-Imino-2,2,2-trichloroethoxy)-2E)-butene (3a).Crotyl al- oil. The spectral data for the title compound matched the literature

cohol (1.10 g, 15.3 mmol) was processed as outlined in the generaldata3°

procedure. Purification using column chromatography (5% ethyl  2,2,2-Trichloro-N-(1-heptylallyl)acetamide (4c). 3143 mg,

acetate:95% hexanes) gave 2.85 g (86%) of a colorless oil. The0.47 mmol) an®b (12 mg, 0.024 mmol) were processed as outlined

spectroscopic data for the title compound were identical to the in the general procedure. Purification using column chromatography

literature?s (1% ethyl acetate:99% hexanes) gave 103 mg (72%) of a colorless
1-(1-Imino-2,2,2-trichloroethoxy)-2(E)-hexene (3b). (E)-2- oil.

Hexen-1-ol (1.14 g, 11.3 mmol) was processed as outlined in the *H NMR (300 MHz, CDC}): ¢ 6.55-6.45 (br s, 1H), 5.79 (ddd,

general procedure. Purification using column chromatography (5% 3w = 17 Hz, 33y = 11 Hz,334y = 6 Hz, 1H), 5.28-5.22 (m,

ethyl acetate:95% hexanes) gave 2.05 g (74%) of a colorless oil. 2H), 4.45-4.35 (m, 1H), 1.69-1.56 (m, 2H), 1.46-1.20 (m, 10H),

The spectroscopic data for the title compound were identical to 0.88 (t,%Ju = 7 Hz, 3H).3C{*H} NMR (75 MHz, CDCk): ¢

the literature’’ 161.1, 136.7, 116.0, 92.9, 53.5, 34.5, 31.7, 29.2, 29.1, 25.5, 22.6,
1-(1-Imino-2,2,2-trichloroethoxy)-2()-decene (3c)(E)-2-De- 14.0. IR (neat, NaCl): 3423, 1694, 1519 cimMS (EI): m/z [%]

cen-1-of (2.67 g, 17.1 mmol) was processed as outlined in the 301 [8, M"], 299 [9, M*], 266 [15, M — ClI], 264 [23, M" — CI],

general procedure. Purification using column chromatography (2% 202 [70, M" — C7Hg], 200 [100, M" — C7H,4]. Anal. Calcd For

ethyl acetate:98% hexanes) gave 3.84 g (75%) of a colorless oil. C12H20CIsNO: C, 47.94; H, 6.71; N, 4.66. Found: C, 47.63; H,
H NMR (300 MHz, CDC}): ¢ 8.32-8.20 (br s, 1H), 5.87 (dt, 6.50; N, 5.05.

8Jun = 15 Hz,33yy = 7 Hz, 1H), 5.66 (dtt3Jyy = 15 Hz,3J4y = 2,2,2-Trichloro-N-(1-(2-phenylethyl)-allyl)acetamide (4d). 3d

6 Hz,%Juyy = 1 Hz, 1H), 4.72 (dd3Jyy = 6 Hz, 404y = 1 Hz, 2H), (160 mg, 0.52 mmol) andb (13 mg, 0.027 mmol) were processed

2.05 (9,3 = 7 Hz, 2H), 1.4-1.2 (m, 10H), 0.86 (t3Jn = 7 as outlined in the general procedure. Purification using column

Hz, 3H).23C{1H} NMR (75 MHz, CDC}): 6 162.5,137.0,122.9,  chromatography (2% ethyl acetate:98% hexanes) gave 76 mg (48%)

91.5, 69.9, 32.2, 31.8, 29.1, 29.0, 28.8, 22.6, 14.0. IR (neat, of the title compound as a colorless oil. The spectral data for the

NaCl): 3347, 1663, 1290 cré. MS (El): m/z[%] 301 [33, M], titte compound matched the literature déta.

299 [36, Mf], 266 [48, M — CI], 264 [71, M* — CI], 216 [85, 2,2,2-Trichloro-N-(1-isopropylallyl)acetamide (4e). 3e(196
M+ — CgH14], 214 [84, M — CgHy3], 202 [96, M — C;H34], 200 mg, 0.80 mmol) an®b (20 mg, 0.04 mmol) were processed as
[100, MT — C;H14]. outlined in the general procedure. Purification using column

1-(1-Imino-2,2,2-trichloroethoxy)-2(E)-5-phenyl-pentene (3d). ~ chromatography (2% ethyl acetate:98% hexanes) gave 65 mg (33%)
(E)-5-Phenyl-2-penten-1-#1 (1.43 g, 8.8 mmol) was processed as Of the title compound as a white solid, mp42-43°C.
outlined in the general procedure. Purification using column  *HNMR (400 MHz, CDC}): 6 6.73-6.51 (br s, 1H), 5.80 (ddd,
BJHH =17 HZ,SJHH =10 HZ,SJHH = 6 Hz, 1H), 5.25-5.19 (m,

(26) Overman, L. EJ. Am. Chem. S0d.976 98, 2901.

(27) Bongini, A.; Cardillo, G.; Orena, M.; Sandri, S.; Tomasini, IC. (30) Anderson, C. E.; Overman, L. H. Am. Chem. So2003 125
Org. Chem.1986 51, 4905. 12412.

(28) Federici, C.; Righi, G.; Rossi, L.; Bonini, C.; Chiummiento, L.; (31) Wardrop, D. J.; Bowen, E. @hem. Commur2005 5106.
Funicello, M. Tetrahedron Lett1994 35, 797. (32) Cramer, F.; Hennrich, NChem. Ber1961, 94, 976.

(29) Charette, A. B.; Malinaro, C.; Brochu, @. Am. Chem. So2001, (33) Kirsch, S. F.; Overman, L. E.; Watson, M. P.Org. Chem2004

123 12168. 69, 8101.
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2H), 4.31-4.28 (m, 1H), 1.93 (sepfluy = 7 Hz, 1H), 0.97 (d, Compound 2b crystallizes with two disordered molecules of
3Juyy = 7 Hz, 3H), 0.95 (d3Jyy = 7 Hz, 3H).13C{*H} NMR (100 dichloromethane in the asymmetric unit. Additional crystal data
MHz, CDCk): 6 161.4, 135.3, 116.9, 93.1, 58.9, 32.2, 18.9, 18.0. and details of the data collection and structure refinement are given
IR (neat, NaCl): 3301, 1690, 1530 ct MS (El): m/z [%] 245 in Table 1. Further details are included in the Supporting Informa-

[16, M*], 243 [17, M], 202 [97, M — C3H5], 200 [100, M — tion.
CsH7.
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