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Abstract The reaction between the Schiff base ] and allenic
esters 2a snd 2b leads to the formation of the butenolide 3z and
1,2-oxaphosphole 3b instead of the Diels-Alder adducts 38' and

3b!' under catalysis with borom trifluoride.

Several examples are known of Schiff bases taking part as an azadiene in a
hetero-Diels-Alder Teaction1.

Tn = previous paper we described the participation of 1,2-bis(trimethylsilyl-
oXy)cyelobutene in this reacticon leading in two steps to benzazocines2

Quite recently Kametani et al. demonstrated that even simple olefins can take
part in this cyclisation under rather foreing conditions to give tetrahydro-~
quinolines3.
The latter prompted us to investigate the capability of some allenes to act

as aszadienophiles with the hope to synthesise 3-alkylidene-1,2,3,4-tetrahydro-
guinolines {see path s, Scheme 2).

Unexpectedly, when the Schiff hase 1 was reflurxed in toluene with the allenic
esters 224 or 235 in the presence of 1 mol-equivalent of BFB.EtzO the products
isolated were shown to have structures 3a or 3b (see Scheme 1), rather then
the Diels-Alder adducts 3a' or 3b'. This was evidenced on the one hand by the
lack of an ethyl group in the first case and the presence of only one isopro-
pyl group in the latter. On the other hand Instead of four one-proton signals
. in the Ty mm gpectra characteristic of the aromatic protons of a 7,2,3,4-
tetrahydroquinolinez, only three signals corresponding to 2, 2 and 1

protons were observed, corresponding to the protons of the phenyl ring honded
to the nitrogen atom.

The 2,5-dihydro-1,2-o%ephosphole 3b was obtained as s diasterecmeric mixture

of two isomers in a ratic of 1:1 due to the chirotopicity of the carbon and
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H and 130 NMR

phosphorous atoms as seen from the overlap of almost all

signals of 3b (see Experimental).

R' x
BF,.E1,0
Ph— N = CH—Ph + >===‘< -
R R
. 2 3a.b
2a: R=R'=R''=CH;, X=CO0B% 38: R=CH,, Y=C
2b: R=H, R'=R''=CH,, X=P(O)OCH(CH3)2 3b: R=H,
2¢: R=R'=R!'!'=X=Fh Y=I——OCH(CH3)2
2d: R=CH3, R'=R''=Fh, X=CCCEt
Scheme 1

The Z~ and E-gtercochemistry of C(5) snd OH-NW, respectively, with respect to
the phosphorcus stom is substentieted by the coupling constants BJP-O(E) =

7.9 Hz and BJP—OH—N = 20.4 Hz observed for each of thne isomers ., The coupling
of H-C{3) with ;he phogphorus (ZJP_H = 20.4 Hz) is also typiecal of 2,5-dihydro-
7

1, 2-oxaphospholes having «-protons’', The large 1JP—C coupling constant {165.0
Hz)} is nearly identiesl with the known coupling constants of pentaccordinated
phosphorusa. The presence of two signals at 7.45 and 7.30 ppm in the p NIk
gpectrum of 3b is elso in accordance with the proposed atructure.

In the case of tetraphenylsllene (gg?) ag a potential azadienophile the known
1,1, 3-triphenylindene was obtained quantitatively as a result of the acid-

cataliged autocyclisation9

+ A lactone, analogous to 3a could not be detected
in the very complex resction mixture obtained when using the =sllene 214.

The formstion of 3a and 3b can be visualized with the perticipation of an
intermediate cerbenium ion A as shown in Scheme 2. Path a - electrophilic
aromatic substitution does not take place. Ingtead & five-membered ring
cyclisation with the participation of an ester function =as nucleophile10
proceeds (path b). The comparatively low yields of the reaction become clear

when one takes into consideration the required proximity of the reactive
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centers in A.

Ph

PhNH—HC R
H,C.
¥y =03
o
HC
3ab

38 and 3a': R=CH,, Y=C

3b and 3b’: ReH, Y=P-0CH(CHy),

Scheme 2

Upon coxidetion with DDQ the lactone 3a was converted to 4 with all chromopho-

res conjugated. Consequently the abaorption in the UV wes shifted from 294 to
345 nm.

P{ Ph

N H,
opa Hy
g o
H,C a

The shift of the lactone carbonyl absorption in the IR spectrum from 1738 cm.'1
to 1770 cnf1 accompanying the conversion of 3a to 4 is noteworthy. This effect
is vinylogous to %the obsgerved influence of an azomethine group on the absorption

of the neighbouring carbonyl groupe.

EXPERIMENTAL

Melting points were determined on a Kofler apparatus and were not corrected.
IR spectra were obtained on s UR-10 {Zelss, Jena) infrared spectrophotometer.
1H NMR spectra were recorded on a Bruker WM-250C spectrometer at 250 MHz. Cheni-
cal shifts (d) are given in ppm downfield from internal TMS. 130 NME spectra

were recorded on a Varian XL 100 apparatus at 25.2 MHz, Chemical shifts (4)
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are given in ppm downfield from intermal TMS. The e mm spectrum was teken on
a Varisn XL 200 spparatus at 80 MHz., Chemical shifts (d) are expressed in ppm

downfield from external B85% H3P04.

Synthesis of 3a. To & stirred solution of 1 (1.81 g, 10 mmol) and 2a (71.54 g
— == ]

10 mmol) in dry tolueme {10 ml) was sdded dropwise under argon at room tempers-
ture a solution of BFB.ET2O {1.42 g, 10 mmol)} in toluens (1 mi). After refluxing
for 7 h the solvent was removed under vacuum and the residuasl oil was subjected
to prepsrative TLC on silica gel using petroleum ether-chloroform-ethanol-
acetone (70:25:2,5:2.5) mixture as eluant. The UV (254 nm) asctive zone (Rf =0, 3-
Oe4) wae eluted with chloroform, the sluent was removed under vacuum and the
residue recrystalliszed Ifrom ether-hexane to afford 3a (396 mz, 12%) as colour-
less crystals, mp 149,0-152,07C; IR(OHClB): 3500 m sh, 3420 m, 1735 =, 1610 w;
UV(EtOH): 244(19500), 294(4400); g NMR{CDGlB): 7.18 (4, J=8,0 Hz, 2H, m-H in
C6H5—N), 6.78 (t, J=8.0 Hz, 1H, p-H in C6H5—N), 6,57 (dxd, J=8.0, 1.0 He, 2H,
c~H in C6H5—N), Te5-7.2 (m, 5H, G6H5J, 5.27 {br.s, 1H, CHN), 3.94 (br.s, 1H,
D,0-exchangeble, NH), 1.80 (d, J=0.5 Hz, 3H, CHB—C(B)), 1.56 and 1,31 (each g,
35, 2x0H4-C(5)); 13¢ MUR(CDO1,): 172.7 (s, G(2)), 164.7 (s, C(4)), 146.3 (s,

v W), 138.5 (&, ©

arom =,

arom—CH’N)’ 128.9, 128.6 and 126.8 {each &, m=C in Cgls

o= and m~C in C6H5), 127.8 (4, p-C in C6H5), 124.5 (8, C{3)), 118.0 {4, p-C in
C6H5—N), 112,7 (4, o-C in G6H5-N), 85,7 (&, C(5)), 55.8 (4, CH-N), 26.0 and
25.6 (eamch g, EXCHj-C(S)), 9,71 (q, OH3~C(3)); MS(70 eV): 308(25), 307(MT, 100),

292(MT-CH,, 1), 23o(m+-06H5, 10), 215(M+u06H ~CH;, 50}, 182(C4H;CHNHC H sy,

3 5
169(28), 157(60}, 129(98}, 93(70), T7(35); &nal. Calc. for Uy H,, N0, (307.396):

C 78.75, H 6,89, N 4,56. Found: C 78.87, H 7.23, N 4,05,
Synthesis of 3b. To & solution of 1 (1.81 g, 10 mmol) end 2b (2.32 g, 10 mmol)

in dry toluene (10 ml) wes sdded dropwise under argon at room tempersture
BF}'EtEO (1.42 g, 10 mmol). After refluxing for 2.5 h the sclvent was removed
under vacuum and the residue chromategraphed on silica gel employing the

solvent system described above, From tlhie colourless bult UV (254 nm) active band
(Rf =0,25-0,35) after elution with chloroform, removel of the solvent under
reduced pressure and recrystallisation from ether-heptanse afforded 3b (605

mz, 15%) as colourless crystals, mp 160-172°C; IR{KBr): 3450 w sh, 3330 m, 1602
s, 1258 5 (P=0), 1010 s (P-0); UV(E+£0H): 224 £h{860C), 246(14300), 285(sh{2400);

Tq NMR(CDC1,5): 7.5-7.3 (m, 5H, CgHg=CE-N), 7.25-7.10 (m, 2H, m~H in Cgl.-N),

5

— 1726 —




HETEROCYCLES, Vol. 23, No. 7, T985"

6,85-6.70 (m, 1H, p-H in CgH,-N), 6.60-6.50 (m, 2H, o-E in OgHg-N), 6.14 (dxd,
J=20.4 , 1.0 Hz, 0.5H, H-C{3)), 6.01 (dzd, J=20,4,H1,0 Hz, 0.5H, H-C(3)}, 5.00
(s, 1E, H-C-N), 4.80-4.55 (m, TH, OCH}, 4.05 {(br. m, D,
1.73, 1.72, 1.31 and 1.30 (each s, total £H, 2xCH3-C(5)), 1.4=-141 (m, 6H,
(CH,) ,CHO) ; 3¢ NMR(CDO1,): 169.8 (&, J=18.6 Hz, C(4)), 169.3 (4, T=18.8 Hz,
c(4)), 145.9 (s, Cg. = arom-CH-N), 129.3, 129.2,
128.7, 128.5, 127.6, 118,5, 113,3 and 113.2 (each 4, aromatic carbons), 114.0
(d=a, c(3)), 86,2 (4, J=7.9 Hz, C(5)), 86,1 (d, J=7.9 Hz, ¢(5)), 7i.1 {4, J=
6.5 Hz, GCH), 58.1 {d, J=20.4 Hz, CH-N}, 57.8 {&, J=20.4 Hz, CH-N), 28.6,

O-exchangeble, 1H, NH),

N), 139,1 and 138.5 (each =, C

285, 27.8 and 27.4 (each g, 2xCH;=C(5)), 24,0, 23,9, 23,8 and 23.7 (esch q,
(CHB)Q—CH%O); 130 MR (CDCl3) heteronuclear double rescnance: irradiation at
6.1 ppm (E-C(3)) gave 114.0 (d, J=165.0 Hz); - 'p WHR(CDC1,): 7.45 (dxd, J=29.6,
8.2 Hz}, 7.30 (dzd, J=30.2, 8.8 Hz); MS(70 eV): 371(M", 10), 248(13), 237(12),
182(C6H50HNH06H5+, 95}, 155(60), 115(100), 104(30), 77(80); Anal. Calc. for
OpqHpglPO, (3714422) & € 67.91, H 7,06, N 3.77. Found: C 67.75, H 7.61, N 3.20.
Oxidation of 3& to 4. To a sbtirred sclution of 3a (102 mg, 0.33 mmol) in dxy

benzene (5 ml) was edded DDQ (100 mg, O.44 mmol) and stirring was continued at
60°C for 9 h., The solvent was removed undsr vacuum and the residue subjected to
colum chromatography on silica gel with petroleum ether-ether-chloroform-
ethanol (70:20:8:2) as eluent. The front psrt of the yellow zone {(TLC-monitored)
was collected, the eluant was removed under vacuum end the regidue was recrys-
tallised from chlorofcrm-heptane to afford 4 (64 mg, 64%) as lemon yellow
prisms, mp 165,0-167.0°C; IR(KBr): 3080 m, 3005 m, 2950 m, 2880 m, 1770 s,

1625 =, 1600 s; UV(EOH): 230 sh(32800), 254(38000), 345(4100); 'H NMR{OD01,):
Te85 (4, J=7.7 Hz, TH), T.55-7.45 (m, 2H), 7.35-7.25 (m, 2H), 7.25-7.10 (m,
2H), 7.05-6.95 (m, 1H), 6.83 (d, J=7.,1 Hz, 1H), 6.63 (d, J=8,3 Hz, 1H), 2.03
(g, 1H), 1.76 (s, 2H), 1.56 (s, 2H), 1.36 (s, 1H}, 1.24 (s, 2H), 0.80 (s, 1H);
MS(70 eV): 306(15), 305(M", 70), 290(M+—CH3, 30), 276(40), 262(45), 234(80C),
220(30), 180(C6H5C=NC6H5+, 25), 142{30), 77(100), 51(40); Anal. Calc. for
020H191\T02 (305.380) : C 78.66, H 6.27, ¥ 4.59. Found: C 79.02, H 6.52, N 4.34.
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