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Efficient synthesis of dimethyl

2-[(alkoxycarbonyl)anilino-3-(1,1,1-triphenyl-A%-phosphanylidene) succinate

derivatives with good yields is described. The method involves three-component reaction between triphenylphosphine,
dimethyl acetylenedicarboxylates and alkyl phenylcarbamate under solvent-free conditions at room temperature.
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INTRODUCTION

Phosphorus ylides are important reagents in
synthetic organic chemistry, especially in the
synthesis of naturally occurring products, and
compounds with biological and pharmacological
activity [1-6]. The prominent role of these
compounds is to convert the carbonyl groups to
carbon-carbon double bonds [7-8]. Many methods
have been reported on the preparation and structural
analysis of phosphorus ylides [9-14]. From the large
number of methods available, the most important
ones involve reaction of a phosphonium salt with a
base [15-16]. There are many studies on the reaction
between trivalent phosphorus nucleophiles and a,f3-
unsaturated carbonyl compounds in the presence of
a proton source such as OH, CH, NH or SH [17-31].
Here we describe an efficient synthetic route for the
preparation of stable phosphorus ylides 3 using
triphenylphosphine, dimethyl acetylenedicarboxy-
lates 2 and alkyl phenylcarbamate 1 under solvent-
free conditions at room temperature (Scheme 1).

EXPERIMENTAL
General

Melting points were taken on a Kofler hot stage
apparatus and are uncorrected. 'H NMR and C
NMR spectra were obtained with a Bruker FT-500
spectrometer in CDCls, using tetramethylsilane
(TMS) as an internal standard. Mass spectra were
recorded with a Finnigan Mat TSQ-70 spectrometer.
Infrared (IR) spectra were acquired on a Nicolet
Magna 550-FT spectrometer. Elemental analyses
were carried out with a Perkin-Elmer model 240-C
apparatus. The results of the elemental analyses (C,
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H, N) were within +0.4 % of the calculated values.
Dimethyl acetylenedicarboxylates and triphenyl
phosphine were obtained from Fluka and were used
without further purification.

General procedure for the preparation of
compounds 3a-g

To a magnetically stirred mixture of an alkyl
phenylcarbamate 1 (2 mmol) and dimethyl
acetylenedicarboxylate 2 (2 mmol)
triphenylphosphine (2 mmol) was slowly added, and
the reaction mixture was stirred for 4 h at room
temperature. After completion of the reaction, as
indicated by TLC, the residue was purified by
chromatography over silica gel (Merck 230-400
mesh) using an n-hexane-AcOEt mixture (2:1) as
eluent, to afford the pure adducts.

RESULTS AND DISCUSSION

The reaction between alkyl phenylcarbamate 1,
dimethyl acetylenedicarboxylates 2 and
triphenylphosphine  proceeded smoothly under
solvent-free conditions at room temperature to
produce dimethyl 2-[(alkoxycarbonyl)anilino]-3-
(1,1,1-triphenyl-A>-phosphanylidene)succinate
derivatives 3 in 90 — 95 % vyield (Scheme 1).

The structures of compounds 3a-g were determined
by elemental analysis, mass, IR, 'H, *C, and 3!P
NMR spectra. The H, *C, and 3P NMR spectra
revealed that the ylides 3a-g are mixtures of two
isomers. According to the structure of the stable
phosphorus ylides determined by X-ray [32-33], the
ylide moiety of these compounds is strongly
conjugated with the adjacent carbonyl group, and
the rotation about the partial double bond in E, Z
geometrical isomers is low on the NMR time scale
at ambient temperature (Scheme 2). Conformational
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isomers in phosphoranes have been previously
established and reported in the literature [34-37].
o
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Scheme 1. Synthesis of compounds 3a-g.
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Scheme 2. Geometrical isomers of 3a-g.

The *H NMR spectrum of compound 3a showed
two singlets at & 3.73 and 3.82 ppm for two
methoxy groups and 3.82 for the major isomer (Z-
isomer), along with a signal for the methine proton
at 8 4.96 ppm which appeared as a doublet (3Jpy =
17.8 Hz). This spectrum also exhibited signals at &
0.80, 1.10-1.14, 1.28-1.32 and 3.86 ppm for the
butyl moiety in the major isomer.

The corresponding signals for the minor isomer
(E-isomer) were two signals at & 3.70 and 3.80 ppm
for methoxy groups and a doublet at & 4.83 ppm
(3Jew = 16.8 Hz) for the methine proton. Four
signals appeared at & 0.84, 1.15-1.21, 1.33-1.38 and
4.02 ppm assigned to the butyl moiety in this
isomer.

The3C NMR spectrum of 3a displayed signals
agreeing with the mixture of two geometrical
isomers of Z and E. Although the presence of the
3P nucleus complicates both the *H and*C NMR
spectra of 3a, it helps in the assignment of signals
by long range spin-spin couplings with *H and **C
nuclei. The *H NMR and *3C NMR spectral data for
compounds 5b-g are consistent with the
geometrical isomers.

On the basis of the well-established chemistry of
trivalent phosphorus nucleophiles, it is reasonable to
assume that the phosphorus ylide 3 results from the
initial addition of triphenylphosphine to the
dimethyl acetylenedicarboxylates and subsequent
protonation of the 1:1 adduct by the
phenylcarbamate to form 3 (Scheme 3) [38-41].

In conclusion, the reaction between dimethyl
acetylenedicarboxylates, phenylcarbamates, and
triphenylphosphine provides a simple one-pot
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synthesis of stable phosphorus ylides of potential
synthetic interest.
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Scheme 3. Possible mechanism for the formation of
compounds 3.

The present procedure has the following
advantages: (i) the reaction is performed under
solvent-free conditions, and (ii) the starting material
can be used without any activation or modification.
The procedure described here provides an
acceptable method for the preparation of
phosphoranes with variable functionalities.
Dimethyl-2-[(butoxycarbonyl)anilino]-3-(1,1,1-
triphenyl-2°>-phosphanylidene)succinate (3a)
Yellow oil, yield, 1.13 g (95%). IR (KBr) (vmax/cm
1): 2958 (CH), 1752 (C=0), 1692 (C=0), 1434,
1102, 996 (P-Ph). NMR data for the major isomer
(2) (60 %): *H NMR (500 MHz, CDClIs): 6 0.80 {(t,
3H, J = 6.8 Hz, O(CH)sCHz), 1.10-1.14 (m, 2H,
O(CH2).CH:CH3), 1.28-1.32 (m, 2H, OCH.CH;
CH2CHs), 3.73 (s, 3H, OCHz3), 3.82 (s, 3H, OCH3),
3.86 (t, 2H, J = 6.9 Hz, OCH(CH2).CHsa), 4.96 (d,
1H, Jpr = 17.8 Hz, H-2), 7.23-7.42 (m, 20H, ArH)
ppm. BC NMR (125 MHz, CDCls): J 13.7
(O(CH2);CHs), 18.8 (O(CH2).CH:CHs3), 29.7
(OCH,CH,CH,CH3), 41.3 (d, YJpc = 134.0 Hz, C-3),
52.1 (OCHs), 52.3 (OCHs), 60.9 (d, 2Jpc = 16.0 Hz,
C-2), 64.9 (OCH»(CH;).CHj3), 126.4 (d, *Jpc = 98.0
Hz, C-ipso), 128.6, 128.7, 128.9 (d, 3Jrc = 8.0 Hz,
C-meta), 132.0, 132.2 (d, “Jrc = 2.0 Hz, C-para),
133.5 (d, %Jpc = 10.0 Hz, C-ortho), 139.1, 155.4
(C=0), 168.5 (d, 2Jpc = 13.0 Hz, C=0), 173.5 (d,
8Jpc = 10.0 Hz, C=0) ppm. 3P NMR (202 MHz,
CDCls): ¢ 24.76 (PPhs) ppm. NMR data for the
minor isomer (E) (40 %): *H NMR (500 MHz,
CDCls): 6 0.84 (t, 3H, J = 7.1 Hz, O(CH,);CH3),
1.15-1.21 (m, 2H, O(CH2).CH2CHs), 1.33-1.38 (m,
2H, OCH2CH.CH:CHs), 3.70 (s, 3H, OCHs), 3.80
(s, 3H, OCHas), 4.02 (t, 2H, J = 6.8 Hz,
OCHz(CHz)zCH3), 4.83 (d, 1H, 3Jpn = 16.8 Hz, H-
2), 7.49-7.66 (m, 20H, ArH) ppm. C NMR (125
MHz, CDCls): ¢ 13.8 (O(CH)sCHs), 18.9 (m, 2H,
O(CH2).CH2CHgs), 30.2 (OCH,CH,CH,CHs), 42.2
(d, Wpc = 137.2 Hz, C-3), 48.8 (OCH3), 49.5
(OCHs), 61.8 (d, 2pc = 17.0 Hz, C-2), 64.8
(OCH2(CH2),CHs), 126.7 (d, Jpc = 92.0 Hz, C-
ipso), 128.5, 128.6, 129.1 (d, 3Jpc = 8.0 Hz, C-meta),
132.0, 132.1 (d, “Jec = 2.0 Hz, C-para), 133.7 (d,
2Jpc = 10.0 Hz, C-ortho), 139.4, 154.0 (C=0), 173.5
(d, 2Jpc = 13.0 Hz, C=0), 174.1 (d, 3Jpc = 9.0 Hz,
C=0) ppm. P NMR (202 MHz, CDCls): § 29.11
(PPhs) ppm. MS (EI, 70 eV) m/z (%): 597 (M*, 2),
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538 (12), 405 (38), 335 (15), 262 (42), 192 (51).
Anal. Calcd for CssH3sNOgP: C 70.34; H 6.07; N
2.34; found: C 70.36; H 6.05; N 2.37.
Dimethyl-2-[(propoxycarbonyl)anilino]-3-(1,1,1-
triphenyl-A>-phosphanylidene)succinate (3b)
Yellow oil, yield: 1.08 g (93%). IR (KBr) (vmax/ cm
1: 2961 (CH), 1754 (C=0), 1695 (C=0), 1432,
1105, 995 (P-Ph). NMR data for the major isomer
(2) (63 %): *H NMR (500 MHz, CDCls): 5 1.04 (t,
3H, J = 6.9 Hz, (OCH2).CHj3), 1.67 (sixtet, 2H, J =
7.0 Hz, (OCH.CH2CHg), 3.68 (s, 3H, OCHa), 3.77
(s, 3H, OCHs), 3.80 (t, J = 6.8 Hz, (OCH2CH:CHa),
4.80 (d, ®Jen = 18.0 Hz, H-2), 7.17-7.38 (m, 20H,
ArH) ppm. B¥C NMR (125 MHz, CDCls): 6 11.4
((OCH>).CHs), 23.0 (OCH,CH,CHs), 41.5 (d, *Jpc =
134.5 Hz, C-3), 52.1 (OCHs), 52.3 (OCHs), 61.0 (d,
2Jpc = 17.2 Hz, C-2), 64.7 (OCH,CH,CHs), 126.5
(d, {pc = 99.0 Hz, C-ipso), 128.5, 128.6, 128.7 (d,
3Jpc = 8.0 Hz, C-meta), 132.0, 132.2 (d, “Jec = 2.0
Hz, C-para), 133.5 (d, 2Jrc = 9.5 Hz, C-ortho),
140.0, 155.3 (C=0), 168.4 (d, 2Jpc = 13.2 Hz, C=0),
173.3 (d, 3Jpc = 10.0 Hz, C=0) ppm. 3P NMR (202
MHz, CDCls): 6 24.73 (PPhs) ppm. NMR data for
the minor isomer (E) (37 %): *H NMR (500 MHz,
CDCls): 8 1.00 (t, 3H, J = 7.0 Hz, ((OCH,).CH3),
1.63 (sixtet, 2H, J = 7.1 Hz, (OCH,CH.CHs3), 3.70
(s, 3H, OCHg), 3.74 (s, 3H, OCHj3), 4.10 (t, 2H, J =
6.8 Hz, (OCHzCHzCHs), 4.88 (d, 1H, 3JPH = 17.0
Hz, H-2), 7.43-7.61 (m, 20H, ArH) ppm. C NMR
(125 MHz, CDCl3): 6 11.0 ((OCH2).CHs), 23.2
(OCH2CH>CHs), 42.1 (d, *Jpc = 136.0 Hz, C-3), 48.7
(OCHs), 49.5 (OCH3), 61.6 (d, 2Jec = 16.8 Hz, C-2),
64.6 (OCH,CH,CHjs), 126.8 (d, Jrc = 95.0 Hz, C-
ipso), 128.3, 128.5, 128.6 (d, 3Jpc = 8.0 Hz, C-
meta), 131.8, 132.1 (d, “Jec = 2.0 Hz, C-para),
133.7 (d, Zpc = 9.8 Hz, C-ortho), 139.6, 154.2
(C=0), 173.1 (d, %ec = 13.0 Hz, C=0), 174.0 (d,
3Jpc = 9.0 Hz, C=0) ppm. 3P NMR (202 MHz,
CDCls): ¢ 29.10 (PPhs) ppm. MS (El, 70 eV) m/z
(%): 583 (M*, 3), 524(15), 405 (38), 321 (17), 262
(41), 178 (54). Anal. Calcd for CszsHaNOgP: C
69.97; H 5.87; N 2.40; found: C 69.96; H 5.88; N
2.37.

Dimethyl-2-[ (ethoxycarbonyl)anilino]-3-(1,1,1-
triphenyl-2°-phosphanylidene)succinate (3c)

Yellow oil, yield: 1.08 g (95%). IR (KBFr) (vmax, cm’
h: 2955 (CH), 1756 (C=0), 1697 (C=0), 1431,
1108, 997 (P-Ph). NMR data for the major isomer
(2) (64 %): *H NMR (500 MHz, CDCls): § 1.04 (t,
3H, J = 6.9 Hz, OCH,CHg), 3.64 (s, 3H, OCHj),
3.72 (s, 3H, OCHs), 3.97 (g, 2H, J = 6.9 Hz,
OCH.CHs), 4.87 (d, 1H, 3Jpn = 17.8 Hz, H-2), 6.73-
7.30 (m, 20H, ArH) ppm. (125 MHz, CDCls): 6
14.6 (OCH,CHg3), 41.4 (d, Jpc = 134.0 Hz, C-3),
52.2 (OCHs), 52.4 (OCHg), 60.1 (OCH:CHs3), 61.8

(d, 2Jpc = 16.2 Hz, C-2), 126.3 (d, YJpc = 92.0 Hz, C-
ipso), 128.6, 128.7, 128.8 (d, 3Jrc = 8.0 Hz, C-meta),
132.0, 132.1 (d, *Jpc = 2.0 Hz, C-para), 133.7 (d,
2Jpc = 9.6 Hz, C-ortho), 139.4, 154.1 (C=0), 168.6
(d, 2Jpc = 13.0 Hz, C=0), 173.6 (d, 3Jec = 14.0 Hz,
C=0) ppm. *P NMR (202 MHz, CDCls): § 24.68
(PPh3) ppm. NMR data for the minor isomer (E)
(36 %): *H NMR: (500 MHz, CDCls): 8 1.15 (t, 3H,
J =7.0 Hz, OCH:CHz), 3.62 (s, 3H, OCHj3), 3.73 (s,
3H, OCHs), 3.85 (t, 2H, J = 6.9 Hz, OCH,CHj),
4.80 (d, 1H,%Jpn = 16.7 Hz, H-2), 7.35-7.56 (m,
20H, ArH) ppm. C NMR (125 MHz, CDCls): &
14.5 (OCH,CHg), 42.0 (d, YJpc = 136.8 Hz, C-3),
48.9 (OCHs), 49.5 (OCHgz), 60.9 (OCH:CHz), 61.0
(d, 2pc = 16.0 Hz, C-2), 126.6 (d, 3Jpc = 92.0 Hz, C-
ipso), 128.5, 128.6, 128.9 (d, 3Jrc = 8.0 Hz, C-
meta), 131.9, 132.0 (d, “Jec = 2.0 Hz, C-para),
133.5 (d, 2Jpc = 9.0 Hz, C-ortho), 139.3, 155.3
(C=0), 170.6 (d, 2Jec = 13.0 Hz, C=0), 173.8 (d,
8Jpc = 13.0 Hz, C=0) ppm. 3P NMR (202 MHz,
CDCls): ¢ 29.13 (PPhs) ppm. MS (El, 70 eV) m/z
(%): 569 (M*, 4), 496 (10), 405 (36), 307 (17), 262
(43), 164 (48). Anal. Calcd for CszsH3aNOgP: C
69.59; H 5.66; N 2.46; found: C 69.60; H 5.63; N
2.42.

Dimethyl-2-[ (isobutoxycarbonyl)anilino]-3-(1,1,1-
triphenyl-2°-phosphanylidene)succinate (3d)

Yellow oil, yield: 1.07 g (90%). IR (KBr) (vmax/ cm
1): 2958 (CH), 1752 (C=0), 1692 (C=0), 1434,
1102, 996 (P-Ph). NMR data for the major isomer
(Z) (63 %): 'H NMR (500 MHz, CDCl5): & 1.21 (d,
6H, J = 6.9 Hz, OCH,CH(CHs),), 1.83 (heptet, 1H,
J = 7.0 Hz, OCH.CH(CHs)2), 3.67 (s, 3H, OCHs),
3.70 (s, 3H, OCHs), 3.79 (d, 2H, J = 6.8 Hz,
OCHZCH(CH3)2), 4.96 (d, 1H, 3w =18.0 Hz, H-2),
6.80-7.43 (m, 20H, ArH) ppm. *C NMR (125 MHz,
CDCls): ¢ 189 (OCH.CH(CHs)2), 19.1
(OCH,CH(CHz3)2), 29.6 (OCH,CH(CHs)2), 41.3 (d,
1Jpc = 134.1 Hz, C-3), 52.1 (OCHjs), 52.3 (OCHj),
609 (d, 2Jc = 146 Hz, C-2), 711
(OCH2CH(CH3)2), 126.7 (d, LJpc = 92.0 Hz, C-ipSO),
128.6, 128.7, 128.8 (d, 3Jec = 7.8 Hz, C-meta),
132.0, 132.2 (d, “Jpc = 2.0 Hz, C-para), 133.7 (d,
2Jpc = 9.7 Hz, C-ortho), 138.9, 154.1 (C=0), 168.5
(d, Zpc = 13.0 Hz, C=0), 170.1 (d, 3Jpc = 17.0 Hz,
C=0) ppm. *P NMR (202 MHz, CDCls): ¢ 24.73
(PPh3) ppm. NMR data for the minor isomer (E)
(37 %): *H NMR (500 MHz, CDCls): § 1.23 (d, 6H,
J = 6.9 Hz, OCH,CH(CHs3)2), 1.60 (heptet, 1H, J =
7.0 Hz, OCH2CH(CHs3).), 3.66 (s, 3H, OCHs), 3.73
(s, 3H, OCHs), 3.78 (d, 2H, J = 6.8 Hz,
OCH,CH(CHs)2), 4.80 (d, 1H, 3Jpn = 16.8 Hz, C-2),
7.45-7.63 (m, 20H, ArH) ppm. C NMR (125 MHz,
CDCls): ¢ 188  (OCH.CH(CHs);), 19.0
(OCH,CH(CHs3)2), 30.8 (OCH,CH(CHs)2), 42.2 (d,
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1Jpc = 136.5 Hz, C-3), 48.8 (OCHs), 49.5 (OCHj3),
618 (d, 2Jc = 130 Hz, C-2), 712
(OCH2CH(CH3)2), 126.4 (d, 1Jpc =90.0 Hz, C—ipso),
128.5, 128.6, 128.7 (d, *Jec = 8.0 Hz, C-meta),
131.9, 132.1 (d, “Jec = 2.0 Hz, C-para), 133.5 (d,
2Jpc = 9.8 Hz, C-ortho), 139.1, 154.3 (C=0), 173.5
(d, 2Jrc = 13.0 Hz, C=0), 174.1 (d, %Jpc = 16.0 Hz,
C=0) ppm. *P NMR (202 MHz, CDCls): § 29.09
(PPhs) ppm. MS (El, 70 eV) m/z (%): 597 (M*, 3),
538 (13), 405 (43), 335 (21), 262 (43), 192 (55).
Anal. Calcd for CssH3sNOgP: C 70.34; H 6.07; N
2.34; found: C 70.36; H 6.05; N 2.37.

Dimethyl-2-[ (isopropoxycarbonyl)anilino]-3-
(1,1,1-triphenyl-2°>-phosphanylidene)succinate (3¢)
Yellow oil, yield: 1.10 g (95%). IR (KBr) (vmax/ cm’
1: 2960 (CH), 1753 (C=0), 1695 (C=0), 1435,
1103, 994 (P-Ph). NMR data for the major isomer
(2) (65 %): *H NMR (500 MHz, CDCls): 6 1.22 (d,
6H, J = 6.9 Hz, OCH(CHa)2), 3.72 (s, 3H, OCHj),
3.76 (s, 3H, OCHs), 3.84 (heptet, J = 6.8 Hz,
OCH(CHa)2), 4.82 (d, 3Jpy = 17.9 Hz, H-2), 7.13-
7.35 (m, 20H, ArH) ppm. #¥C NMR (125 MHz,
CDCls): § 21.8 (OCH(CHs)2), 41.5 (d, *Jpc = 134.0
Hz, C-3), 52.2 (OCHj3), 52.4 (OCH3), 61.2 (d, 2Jpc =
17.2 Hz, C-2), 64.6 (OCH(CHs)2), 126.5 (d, YJpc =
99.0 Hz, C-ipso), 128.4, 128.6, 128.7 (d, 3Jec = 8.0
Hz, C-meta), 132.0, 132.2 (d, *Jpc = 2.0 Hz, C-
para), 133.5 (d, 2Jec = 9.5 Hz, C-ortho), 140.0,
155.3 (C=0), 168.4 (d, %Jec = 13.2 Hz, C=0), 173.3
(d, 3Jpc = 10.0 Hz, C=0) ppm. 3P NMR: § 24.75
(PPh3) ppm. NMR data for the minor isomer (E)
(35 %): *H NMR (500 MHz, CDCls): 5 1.19 (d, 6H,
J = 6.8 Hz, OCH(CHa).), 3.71 (s, 3H, OCHs), 3.74
(s, 3H, OCHs), 3.81 (heptet, 1H, J = 6.8 Hz,
OCH(CHs)2), 4.78 (d, 1H, 3Jen = 16.9 Hz, H-2),
7.37-7.56 (m, 20H, ArH) ppm. *C NMR (125 MHz,
CDCls): § 21.6 (OCH(CHs3)), 42.2 (d, 3Jpc = 136.2
Hz, C-3), 48.8 (OCHs), 49.4 (OCHs), 61.8 (d, 2Jp c=
17.2 Hz, C-2), 64.8 (OCH(CHz),), 126.8 (d, Jpc =
95.0 Hz, C-ipso), 128.3, 128.5, 128.6 (d, 3Jec = 8.0
Hz, C-meta), 131.9, 132.1 (d, “Jpc = 2.0 Hz, C-
para), 133.7 (d, 2Jec = 9.8 Hz, C-ortho), 139.6,
154.2 (C=0), 173.0 (d, ?Jec = 13.0 Hz, C=0), 174.1
(d, 3Jpc = 9.0 Hz, C=0) ppm. 3P NMR (202 MHz,
CDCl3): 0 29.11 (PPhs) ppm. MS (El, 70 eV) m/z
(%): 583 (M*, 3), 524(13), 405 (39), 321 (20), 262
(43), 178 (58). Anal. Calcd for CazsHzaNOgP: C
69.97; H 5.87; N 2.40; found: C 69.95; H 5.85; N
2.41.
Dimethyl-2-[(cyclohexyloxycarbonyl)anilino]-3-
(1,1,1-triphenyl-13-phosphanylidene)succinate (3f)
Yellow oil, yield, 1.14 g (92%). IR (KBr) (vmax/ cm’
1: 2958 (CH), 1752 (C=0), 1691 (C=0), 1434,
1105, 996 (P-Ph). NMR data for the major isomer
(2) (64 %): *H NMR (500 MHz, CDCls): 6 1.60-
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1.64 (m, 2H, CH,), 1.71-1.75 (m, 4H, 2CH,), 1.90-
1.96 (m, 4H, 2CH,), 3.74 (s, 3H, OCHz), 3.85 (s,
3H, OCHjs), 4.21 (m, 1H, OCH), 4.93 (d, 1H, 3Jpn =
18.0 Hz, H-2), 7.21-7.40 (m, 20H, ArH) ppm. *C
NMR (125 MHz, CDCls): ¢ 23.4 (2CH.), 25.4
(CHy), 32.0 (2CHy), 41.2 (d, YJpc = 134.5 Hz, C-3),
52.2 (OCHs), 52.4 (OCHs), 60.9 (d, 2Jpc = 16.5, C-
2), 64.8 (OCH), 126.4 (d, Jpc = 98.0 Hz, C-ipso),
128.6, 128.7, 128.9 (d, 3Jpc = 8.0 Hz, C-meta),
132.0, 132.2 (d, *Jpc = 2.0 Hz, C-para), 133.5 (d,
2Jpc = 10.0 Hz, C-ortho), 139.1, 155.4 (C=0), 168.5
(d, 2pc = 13.0, C=0), 173.5 (d, 3Jpc = 10.0, C=0)
ppm. 3P NMR (202 MHz, CDCls): § 24.77 (PPh)
ppm. NMR data for the minor isomer (E) (36 %):
'H NMR (500 MHz, CDCls): ¢ 1.56-1.59 (m, 2H,
CHy), 1.69-1.73 (m, 4H, 2CH), 1.82-1.90 (m, 4H,
2CHy), 3.72 (s, 3H, OCHgs), 3.81 (s, 3H, OCHa),
4.23 (m, 1H, OCH), 4.90 (d, 1H, 3Jpn = 17.0 Hz, H-
2), 7.42-7.53 (m, 20H, ArH) ppm. *C NMR (125
MHz, CDCls): 6 23.2 (2CH,), 25.5 (CHy), 32.2
(2CHy), 42.1 (d, 3Jpc = 136.1 Hz, C-3), 48.7 (OCHj),
49.6 (OCHs), 61.3 (d, 2Jpc = 16.0 Hz, C-2), 65.2
(OCH), 126.7 (d, Jpc = 92.0 Hz, C-ipso), 128.5,
128.6, 129.1 (d, 3Jec = 8.0 Hz, C-meta), 132.0, 132.1
(d, “Jec = 2.0 Hz, C-para), 133.7 (d, 2Jpc = 10.0 Hz,
C-ortho), 139.4, 154.0 (C=0), 173.5 (d, 2Jpc = 13.0
Hz, C=0), 174.1 (d, 3Jec = 9.0 Hz, C=0) ppm. 3P
NMR (202 MHz, CDCls): 6 29.12 (PPhs) ppm. MS
(El, 70 eV) m/z (%): 623 (4) [M]+, 496 (11), 405
(41), 361 (18), 262 (35), 218 (47). Anal. Calcd for
CarH3sNOgP: C 71.25; H 6.14; N 2.25; found: C
71.20; H6.12; N 2.27.
Dimethyl-2-[(cyclopentyloxycarbonyl)anilino]-3-
(1,1,1-triphenyl-2>-phosphanylidene)succinate (3g)
Yellow oil, yield, 1.14 g (92%). IR (KBr) (vmax/ cm
1: 2953 (CH), 1754 (C=0), 1695 (C=0), 1432,
1102, 998 (P-Ph). NMR data for the major isomer
(Z) (64 %): *H NMR (500 MHz, CDCls): & 1.46-
1.56 (m, 4H, 2CH>), 1.63-1.76 (m, 4H, 2CH>), 3.76
(s, 3H, OCHs), 3.84 (s, 3H, OCHs), 4.19 (m, 1H,
OCH), 4.81 (d, 1H, 3Jpy = 18.0 Hz, H-2), 6.91-7.42
(m, 20H, ArH) ppm. C NMR (125 MHz, CDCls):
5 24.4 (2CHy), 33.6 (2CHy), 41.1 (d, YJec = 134.0
Hz, C-3), 52.1 (OCHs), 52.3 (OCHj3), 61.1 (d, 2Jpc =
17.0 Hz, C-2), 64.9 (OCH), 126.7 (d, Jec = 92.0
Hz, C-ipso), 128.6, 128.7, 128.8 (d, 3Jpc = 7.8 Hz,
C-meta), 132.0, 132.2 (d, “Jec = 2.0 Hz, C-para),
133.7 (d, 2Jec = 9.7 Hz, C-ortho), 138.9, 154.1
(C=0), 168.5 (d, 2Jec = 13.0 Hz, C=0), 170.1 (d,
8pc = 17.0, C=0) ppm. *P NMR (202 MHz,
CDCl3): 6 24.76 (PPhs) ppm. NMR data for the
minor isomer (E) (36 %): 'H NMR (500 MHz,
CDCls): 6 1.57-1.68 (m, 4H, 2CHy), 1.77-1.89 (m,
4H, 2CHy), 3.74 (s, 3H, OCHs), 3.86 (s, 3H, OCHj3),
4.17 (m, 1H, 2CH>), 4.78 (d, 1H, 3Jpn = 17.0 Hz, H-
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2), 7.42-7.58 (m, 20H, ArH) ppm.2*C NMR (125
MHz, CDCl): d 24.5 (2CHy), 33.8 (2CH>), 42.0 (d,
Jpc = 136.2 Hz, C-3), 48.8 (OCHs), 49.6 (OCHs),
61.9 (d, 2Jpc = 17.0 Hz, C-2), 64.5 (OCH), 126.4 (d,
LJpc = 90.0 Hz, C-ipso), 128.5, 128.6, 128.7 (d, 3Jpc
= 8.0 Hz, C-meta), 131.9, 132.1 (d, *Jrc = 2.0 Hz, C-
para), 133.5 (d, 2Jpc = 9.8 Hz, C-ortho), 139.1,
154.3 (C=0), 173.5 (d, 2Jpc = 13.0 Hz, C=0), 174.1
(d, 3Jec = 16.0 Hz, C=0) ppm. 3P NMR (202 MHz,
CDCls): 6 29.20 (PPhs) ppm. MS (El, 70 eV) m/z
(%): 609 (M*, 2), 96 (14), 405 (33), 347 (18), 262
(37), 204 (45). Anal. Calcd for CgzsH3isNOgP: C
70.92; H 5.95; N 2.30; found: C 70.90; H 5.097; N
2.27.
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CHUHTE3 HA CTABMJIHN ®OCPOPHU NIIMIN C AJIKNJI-OEHUJIKAPBAMATMU BE3
PA3TBOPUTEIJI

P. Xamxunacupu*, A. I'omamu Opumu

Henapmamenm no xumus, Knon Kaemwaxp, Hcasmcku ynueepcumem “Azao”, Upan

TToctbrimna Ha 20 HoemBpH, 2013 r.; Kopurupana Ha 12 deBpyapu, 2014 r.
(Pesrome)
Onncana € e(UKacHAa CHHTE3a Ha IPOU3BOJIHH Ha OUMETHN 2-[(ankokcukapOonmn)anwinHo-3-(1,1,1-tpudennn-A°-

¢dochanunmaeH) cyKuHAT ¢ 100Bp H0OWB. MeTOIBT BKIIFOUBA TPH-KOMIIOHEHTHA peakius Mexny TpudpeHmipochuH,
JUMETHI-aleTHICH-IMKapOOKCHIaTH U aKWII-heHmIkapbaMaTy 0e3 pa3TBOPUTEN U NIPH CTaifHa TeMIepaTypa.
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