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¥ iitrile 1 toward different types of phosphorus ylides such as
alkoxycarbonyl- 2a,b and B-keto-alkylidene phosphoranes 2¢-e as well as arylidenephosphorane 3 has
been studied. The reactions take different pathways leading to unusual products, depending only on the
nature of the substituents of ylides used. All reactions proceed only in the presence of a base whereby a
variety of 1,3-benzothiazolyl-[1,2-x] fused compounds, e.g. 6, 16 and 18; cyclopropene- 15 and
cyclopropance- 19 derivatives as well as different types of new ylides: 7, 10 and 12a,b were isolated and

established on chemical and physical evidence. © 1998 Published by Elsevier Science Ltd. All rights reserved.

INTRODUCTION

In connection with other invcsligations.l'6 we were interested in determining how well the reaction

proceeds between o,B-unsaturated nitriles and the phosphorus ylides. With this aim, we studied the interaction

N na 2 _hanrvlidanarvannmat
1 Y &TUVIL ]llu\.«uw_yuuvulvul

-~
~

alkoxycarbonyl- 2a,b and B-keto-methylenetriphenylphosphoranes 2c-e as well as arylidene- phosphorane 3.
The incentive in this direction is based upon recorded potencies of the thiazole nucleus”® and of the
unsaturated nitrile derivatives.” !9 Moreover, a number of pesticidal heterocyclic compounds were synthesized
from o,B-unsaturated nitriles as synthons.
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RESULTS AND DISCUSSION

The required acrylonitrile 1 was synthesized adopting the method of Saito et al,!! and was treated with
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methoxycarbonylmethylenetriphenylphosphorane 2a in refluxing toluene containing tricthylamine to give

3-aryl-4-cyano-1-oxopyrido{2.1,b][1,3]benzo thiazole!? 6

derivative 6 was again obtained in a better yield (68%) as the sole reaction product when a mixture of
as refluxed in toluene containing triethylamine.

The structure of the orange crystalline product 6 is supported by: i) the correct elemental analysis and
molecular weight determination; ii) its IR spectrum showed the characteristic bands at 2232 and 1686 ¢m’!
due to the nitrile and the tertiary amide groups and the disappearance of the bands at 1610 and 1428 ¢cm™! due
to -C=CHAr and -N=C-S§- absorpuons.” iii) the 'H-NMR showed the abscnce of the signal at 8 8.45 ppm for
the exocyclic methine proton !and the appearance of only a multiplet in the range & 7.46 - 8.25 ppm. and iv)
its 3C-NMR spectrum showed carbon signals at & 112.2 (C-CN), 118.7 (C-CN) and at 172.5 ppm (C=0),
amide). 14

The ylide structure 7 (8p= 22.35 ppm) is assigned from its molecular weight measurement, its infrared
absorption at 1723 cm™! (C=0, ester) and its 'H-NMR spectrum which showed the methoxyl protons at 8 3.73

ppm. Each of the exocyclic methine protons (2H, AB system) in 7 appeared as a doublet of doublet. That of

proton a (P-C-CH) was centered at 8 3.66 with 3) yp= 10.5 Hz, whilst the other proton b (-P-C-CH-CH) was
s,33m i nans Prars = em iaa 4 £ 1 TY T - I";n h R4 1 o~ - -
centered ai & 3.98 ppm with “Jyp = 6.2 Hz. In its °C-] spectrum, signals were observed at 8 54.3
(OCH3) and at 126.6 ppm (d, J, cp= 98.4 Hz, C=P).
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A possible explanation of the production of the ylide 7 and the pyrido-derivative 6 is presented in

Scheme 1. Initial Michael addition of the carbanion center in the Wittig reagent 2a, to the more electrophilic
site of the exocyclic, ethylenic linkage in 1 affords the resonance hybrid 4 which may stabilize itself in two
ways: 1. By internal Hofmann elimination of triphenylphosphine, followed by an intramolecular cyclization of
the intermediate S, which gives the pyridone-derivative 6 via the extrusion of a suitable moicty (i.c. RH, R =
OCHj; or OC,yHs). 2. Through proton migration from o to y-carbon atom, giving rise to the new ylide 77
(only with 2a). Attempts for thermal intramolecular cyclization of the prepared ylide 7 were also made. When

7 was heated above its melting point at 210 “C, it was gradually transformed into intractable material. On the

ound 7 wae recaovered une
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unreactivity of 7 and the formation of the cyclic- 6 and the acyclic- 7 products in the above reactions appears
to be dependent on the spatial arrangement of the reactive groups in the polar addition intermediates 4a, b.
Treatment of the acrylonitrile 1 with acetylmethylenetriphenylphosphorane 2¢ in boiling dry toluene
containing tricthylamine gave the new ylide 10 in ~78% yield according to the reccorded mass spectrum and
the analytical data. The ylide structure was confirmed by a signal at & 19.94 ppm in the 3p.NMR spectrum,
and the presence of a doublet (Jep=97.5 Hz) at 131.7 ppm assigned for C=P in its 13C.NMR spectrum and the
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addition of 2c to the carbon-carbon double bond activated by electronegative nitrile group to give the betaine

8. Elimination of the nitrile group affords the phosphonium salt 9 which then loscs HCN to give the new stable

o TIA.
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lels the ieaction path previously reporied by Trippeii'
for the reaction of tetracyanoethylene and B-ketoalkylidénephosphorancs. It was of interest to explore the
synthetic usefulness of the alkylated phosphorane 10. When ylide 10 was allowed to react with aromatic
aldehydes (e.g., p-NO,CgH4CHO), in the presence of sodium ethoxide, the Wittig reaction readily occurred
and gave the expected Wittig product 11. The structure of 11 was established from its elemental analysis and
spectrai properties (¢f. experimental) which are consistent with the assigned structure.

When the o,B-unsaturated nitrile 1 was treated with an equimolar amount of benzoylmethylenetri-

phenylphosphorane (2d) under the same reaction conditions described for 2a-c¢, products 12a (~22%), 14

(~38%) and 18 (~14%) were obtained. This result is based on ¢ naly[igf 1 an

ere obtained. This resu n analytical an
experimental). Thus, for example, combustion values and molecular
cyclopropene derivative 15 corresponded to Cp3H sNOS, its IR spectrum showed bands at 1656 (C(Q)),

henzoyl) and 1640 (C=C, cyclopropene); its IH-NMR spectrum showed only a multiplet (14H) in the range &

7.25-7.92 due to the aromatic protons alongwith a singlet (1H) at 2,88 ppm due to the cyclopropene methine
g and tee L3O N cnantmi chacoad aaskoan cignale ar 8 A9 A (COTAN 1224 (R 180T (00D
HOWNHL dlid | AL PA J VAN 51.)Cbl UILL SHUWOU LalDull Sipiiald al U &% (Ul ), 1J0.9 (CD72), 1TUU./ \\.,—\.,L)I}

and 194.6 ppm (C(O), benzoyl). It is reasonable to assume that the initial dipolar structure 4¢cA, formed from 1

and 2d is present with its resonance form 4¢B (Scheme 3). Stabilization of 4cA is achieved via the migration
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of the a-proton to the electron rich center of the molecule (Hofmann transylidation)!” to give the new ylide
12a, a tautomer form of its analog 7. Conversely, formation of the cyclo
interpreted by intramolecular cyclimtion of the betaine 4cB via elimination of triphenylphosphine and
hydrogen cyzmidc.lﬁ‘"}g On the other hand, formation of the pyran-imine 14 (moderately stable) can be
explained via an internal Hofmann elimination of triphenylphosphine from the betaine 4¢B accompanicd by

spontaneous &-lactonization of the intermediate 13 (Scheme 3). The latter step of transformation of the nitrile

meniim tn an iminn. aenism hne nleandsr ‘\aaﬂ mamantad ta memnan P S POR, P .'_.4__.._,1 Ve aes e -
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1.3-benzothiazole compounds with extended conjugation;” "~ similar to the intermediates 4¢ and 13.

Scheme 3
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We next studied the reaction of the substrate 1 with formylmethylenetriphenylphosphorane (2e). A
mixvinre of 1 and 2e nrenared in it from the corresnondine chlaride calt in toluene containing mmcethvlamine
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was heated under reflux for 45 h and the product mixture was then separated by column chromatography to
give besides the parallel compound 12b (30%). the pyridone 16 (19%) and 18 (14%). When the same rcaction
wis carried out in boiling ethyl alcohol containing triethylamine, only compounds 12b (22%) and 16 (15%)
were obtained. The structure of the ylide 12b (Sp- 21.4 ppm) has been deduced from its elemental analysis
-1

220 em”? and its carbons -1, .01
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10.5 Hz, CHAr), 8.66 (s, NH, exchangeable with D;0O) and at 9.54 ppm (d, " Jyp = 8.9 Hz, CHO).

The structure of 16 is confirmed from its spectroscopic data Its IR spectrum indicates that 16A is
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tautomeric with 16B, since a strong broad band appears at 3455 cm” ! due to free OH in 16B and a sharp and
otenmey hnmd nmmaare at 1ARQN nm‘l Ane tn a carhanyl granin in 18A The II-L N cnentrmmm 1e nnt that cimnla
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due to the appearance of the common features of 16A and 16B. The methylenc protons in 16A arc
nonequivalent and the shift between them are small compared with the geminal coupling constant. Thus, the
AB system pattern is quite distorted, and the net result is three peaks in the range & 2.35-2.38 ppm. The

methine proton absorption consists of two pairs at 3.26-3.39 ppm. The spectrum showed also two signals at 3
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3.78 and 4.76 ppm due to the benzyl and hydmxyl protons in 16B. However, the structure of 16 was
rmed form '3C-NMR data which is istent with the equilibrium 16A - 16R and showed sign:

onfirmed f IMR data whic 16B and show ed signa

among others, at &¢ 29.2 (CHjy), 150.7 (COH) and at 173.5 ppm (C=0, amide). However, the results of the

(]
-

spectroscopic interpretation for 16 indicate that both the pyridone form 16A and its enol tautomer 16B present
in cquilibrium although structure 16A which possesses an amide grouping, should be much more stable and in

turn more preferable, at least in the solid state, than the enol form 16B.
Scheme 4
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Compound 18 was found to be a constitution-isomer but not 1dcnuca1 with structure 16 for the following

reasons: the appearance of OH absorption at 3435 cm! and the nearly complete disappearance of the carbonyl
band; its 'H-NMR spectrum showed the benzylic proton as a doublet (Jy=1.8 Hz) at 3 4.45 due to all
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g doublet at 6.3
5.27 (1H) was attributable to the proton of the OH group. The distinguishing features of the ' Bc.NMR
spectrum of 18 were the presence of signals at 27.2 (CHAr), 114.8 (CN), 120.6 (C-CN) and 153.4 ppm

(C-OH).

double bond in two forms (Scheme 4): a) the ylidic form to produce 4d (Scheme 3, R= H) followed by proton
migration, yielding 12b (R= H) or undergoes intramolecular cyclization through elimination of triphenyl-
phosphine to give 16 which may be presented by the equilibrium 16A - ... 16B, b) the reduced form of the
aldehydic function, invoked by the basic medium and the substrate 1, to give the intermediate 17 which is then

HP Ty asalan aerall Aliaatmntl ~ H rvs Yo orsliion o7 W S crem i Ao I N
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reduction of the aldehydic group has been amply documented
oceasions2122 1o rationalise our experimental [indings.

This work was also extended to the arylidenephosphorane system. In contrast o the

diphenylmethylenetriphenylphosphorane 3 reacts smoothly with the benzylidene 1, through one reaction
pathway, and gives the cyclopropane derivative 19 in a high yield (68%) (Scheme 5).18 The structure is
indicated by its light brown colour; its molecular weight; its strong IR absorptions at 2210 (CN) and 1435
(-N=C-S): its 'H-NMR absorption at § 7.42-8.22 (m, 19H, Ar-H) and 4.17 (s, 1H, benzyl-H) and its 1>*C-NMR
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ahsorption at 8 30.4 (CHAr),

Scheme 5
r/ w__—
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In conciusion, the reactions of the o,f-unsaturated nitrile 1 with stabilized Wittig reagents provide an

casy route for the preparation not only of the previously reportedis'm new ylides, similar to 7 or 10, but also

of fused-pyridine derivatives (e.g. 6, 16 and 18); pyran- 14, cyclopropene- 15 and cyclopropan- 19 derivatives

only a very limited role. The substituents of the ylides, on the 0t'ne hand, seem to be crucial. Moreover, the

10
v

feature common to all of these interactions, as stated before,!'1? is the tendency of the thiazole nucleus o

establish a fused pyridine ring.
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recorded in (’I)("la or D 6},)M.SQ as a solvent on a Joel-270 MHz spectrometer, with _lMe‘ as intemnal standard “ P-NMR spectra
were taken with a Vanan CFT-20 (vs. external 85% H3PO4). Mass spectra were determined at 70 eV thmadzu GCS-QP 1000

EX spectrometer provided with a data system. Compound 1 was prepared as previously reported.11
Reaction of 2-Benzylidenecyanomethyi-1,3-benzothiazoie 1 with methoxy- 2a and ethoxy-
carbonylmethylenetriphenylphosphorane 2b. A solution of 1 (1.3 g, 5 mmol) and 2a (2.3 g, 7 mmol) in

toluene (50 ml) containing triethylamine (TEA, 0.7 ml) was refluxed for 3 days. After evaporation of the

solvent, the remainder was subiected to column chromatogr aphJ silica oel l‘ ht nmrnlpnm/("l-l("h (9:1) with

iQdiaien ...u.,- eCl LA A el luu.v 2 ARG T

increasing amounts of CHCl3 (up to 100%) and then with pure ethyl acetate].
4-Cyano-1-oxo0-3-phenylpyrido-3-phenyl{2,1-b]{ 1,3 ]benzothiazole 6 was eluted first (7:3, v/v) as orange

crystals (0.88 g. 53.8%), m.p. 88.5 °C (pentane). -IR (KBr): v 2232 (CN), 1686 em™! (C=0); -NMR (CDCly):

Bjy 7.46-8.25 ppm (m, 10H, Ar-H and pyridine-H), -3¢ 112.2 (C-CN), 118.7 (CN), 172.5 ppm (C(0O), amide):

e (OLY = AV (2N INFT T4 (1N

=M Mz (o) = SU2(53) |17, 270 (1UU)
C,gH|oN,08 (302.36) : Caled. C71.50 H333 NO9.26 S 106
Found: C71.58 H3.27 N922 S105
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Methyl  4-(1,3-benzothiazol-2-yl)-4-cyano-3-phenyl-2-triphenylphosphorylidenebutan- 1-oate
eluted secondly (ACOE) as light brown crystals (530 mg, 18.2%), m.p. 195-197 °C (benzene); -IR

2232 (CN). 1723 (C=O, ester), 1680, 1510 (C=P); 1428 (-N=C-S-), 1400, 980 cm™! (P-C, phenyl); -NMR
(CDCly) : 8y 3.66 (d.°Jyp = 10.5 Hz, CHa), 3.73 (s, 3H, OCHy), 3.98 (d, Jyp = 6.5 Hz, -CHb); 7.2-8.2 ppm
(m, 24H, Ar-H), -3¢ 28.7, 33.3 (CH-CH), 52.5 (OCH3), 126.6 (d, Jcp = 98.4 Hz, C=P), 169.2 ppm (C=0).
-5p = 22.35 ppm; -MS : m/z (%) = 596 (12) [M*].

d. C7448 H490 N469 P519 S

was

7
KRBr)» 1
KBr) v

—

£ 127
ey

Found: C74.55 H486 N4.63 P524 S§547
Triphenylphosphine and triphenylphosphine oxide were also isolated and identified.
When the same reactions were carried out without TEA, the educts (1 + 2a,b) were recovered practically
unchanged (>80%).

i pve

~ 3 ~

.3 g, 5 mmol) was aliowed to react with Zb (2.4 g, 7 mmol) under above same conditions and
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working up, only compound 6 (1 g, 68.3%) was isolated and characterised (m.p., mixed m.ps. and comparative
spectra).

Action Of heat on the ylde T7: Method A: -A small amount of 7 was heated to its melti ng point
temperature for 5 min in an oil bath (temperature was maintained 10 °C over melting point). After cooling, the
residue was extracted with hot hexane. The solid material that crystallised out upon cooling was filtered off o
give colourless crystals proved to be triphenylphosphine. Hexane insoluble residue atforded only an
unidentified resinous mass, mp > 350 °C.
le of 7 (0.25 2) was refluxed i

L 7 \\l ex V4 61 YYD AWwilud
vacuo, the orange solid was coliected (>90%) with smail amount of diethyi ether and shown to be identical

with 7 (TLC and comparative IR and mass spectra).

Reaction of 1with (acetyimethyiene) triphenylphosphorane 2c¢: A mixture of 1 (1.3 g, 5 mmol) and
2¢ (2.2 g, 7 mmol) was refluxed in toluene (50 ml) containing TEA (0.7 ml) for 3 days. The solvent was

evaporated under reduced pressure and the remainder was chromatographed on silica gel using hexane

5-Phenyi-4-(1,3-benzothiazol-2-yl)-3-triphenylphosphoranylidenepent-4-en-2-one 10: was eluted (8:2
viv) as golden yellow crystals (2.2 g, 78.7%), m.p. 102-104 °C (cyclohexane), -IR (KBr): v 1715 (C=0).
acetyl). 1675, 1515 (C=P). 1610 (C=CHATr), 1425 (-N=C-S-), 1410, 980 cm™! (P-C, phenyl); -NMR (CDCly):

8;; 209 (d, Jyp = 6.8 Hz, 3H, C(O)CHy), 7.22-8.25 (m, 24H, Ar-H), 8.47 ppm (d, Jp = 4.6 Hz, =CHAr), -8¢
24.7 (CHy). 118.6 (CHAD). 131.7 (d. Jyp = 97.5 Hz, C=P), 140.2 (-C-C=P), 183.2 (C=0), -5p = 19.94 ppm:

CagHgNOPS (553.7) Caled. C7809 HS5.10 N253 P560 S5.79
Found: C78.17 H496 N248 P552 S568

1 H P Ve T4 1

PR Py ok ¥ 1 B¢ o T -SEERY o B o WU [ WS i
4 S01uuon o1 1v (U0 g, U.Y mmoi) in cinyt acetale (30 mil)
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containing sodium hydroxide (0.1 g, 10 mmol), p-nitrobenzaldehyde (0.15 g, 10 mmol) was added. The
d

reaction mixture was refluxed for 15 h. The product mixture was concentrated to 15 ml, diluted with 20 m!

1y eIl

dist. water, acidificd with conc. HCI and then extracted with two- 100 portions of CHCl3. The chloroform
cxiracis were combined, dried over anhydrous MgSOy and evaporated in vacuo under reduced pressure. The
residuc was chromatographed on silica gel with hexane-CHCly (8:2 v/v) to give the Wittig product 11 as
colouriess needles (285 mg, 74%), m.p. 80-82 "C (light petroleum b.r, 40-60 °C), -IR (KBr): v 1715 (C=0).
acetyl), 1615, 1605 (C=C, exocyclic), 1520 cm’! (NO»); -JH-NMR (CDCly) : 82.21 (s, 3H, CHjs, acctyl), 7.05
- 8.33 ppm (m, 15H, Ar-H & 2=CH, benzylidenes); -MS : m/z (%) = 426 (48) [M*].

+r] 70 4 H 4198 N & 84 CS‘752

IU(J- e fU1T i1 Q-J iV v.JuU D

Found: C7046 H4.18 N 6.43 S7.47

Reaction of 1with benzoylmethylenetriphenylphosphorane 2d: -A mixuwre of 1 (1.3 g, 5 mmol) and
2d (2.7 g. 7 mmol) was retluxed in toluene (70 ml) containing TEA (1 ml) for 3 days, the procedure and the

1) 1Y l" LDLLRIC Qb

working up were the same as described for 2a whereby elution up to 6:4 light petroleum (b.r 60-80
'C})-CHClj, yielded TPP and TPPO.

Elution with light petroleum (b.r. 60-80 “C)-CHCl3 (1:1 v/v) afforded 2 (I-cyano-2,2,3-triphenyl-
cyclopropen -1-yl)[1,3]benzothiazole 15 (255 mg, 14.6%) as pale yellow crystals, m.p. 70-72 “C (light
petroleum, b.r. 40-60 °C), -IR (KBr): v 1656 (C=0),23 1640 (C=C, cyclopropene). 1425 cm-!, (N=C-S):

-NMR (CDCly): 8y 2.88 (s, 1H. -CHAr), 7.25-7.92 ppm (m, 14 H, Ar-H); 8¢: -42.4 (CHAr), 133.4 (C-B2).

’!

-~
N
p— /
]
(978
N
8]
s
3
e o]

Found: C 78.25 H422 N387 S894
Elution with light ptroleum (b.r. 60-80 "C)-chloroform (4:6 v/v) yielded 3-(1,3-benzothiazol-2-yi)-
4,6-diphenyl-2-iminopyran 14 (724 mg, 38.4%), m.p. 98-100 °C (pentane), -IR (KBr) : v 3155 (NH. weak).
1660 (C=NH), 1065 (C=C-0), 1430 cm™! (N=C-S); -NMR (CDCly) : 8 5.65 (s, 1H, =NH), 7.43 - 8.2 ppm

> 27 4.0 = 0.8 PN

(m, I5SH, Ar-H and pyran-H), -8¢ 1464 (C=NH), I5L.7 ppm {-O—CPh); -MS: m/z (%) =380 (20) M.
CyuH | ¢N)OS (380.5) Caled. C75.76 H424 N7.36 S843
Found: C 75.82 H4.17 N 17.29 S 8.40

Elution with light petroleum (b.r. 60-80 "C)-chloroform (1:1 v/v) eluted 3-(3H-1,3-benzothiazol-2-vi;-
3-cyano-2-phenyl-1-benzoyl- 1 -triphenylphosphoranylideneprop-1,3-diene 12a (707 mg, 22.3%), m.p. 154 -
156 "C (CHC13) -IR (KB1) v 3280 (NH), 2211 (CN), 1680, 1510 (C=P), 1655 (C=0), 1400, 980 (P-C.

ppm; -MS : m/z (%) = 642 (18) [M*].
C42H3iNoOPS (642.8) Caled. C7848 H486 N4.36 P482 S499
Found: C78.53 H4.82 N431 P494 S4.86

Reaction of 1with formylmethylenetriphenylphosphorane 2e: - A mixture of 1 (1.3 g. 5 mmol) and 2e,
chloride salt, (2.4 g, 7 mmol) was refluxed in toluene (70 ml) containing TEA (1 ml) for 2 days and the
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product mixture was worked up, as described before for 2a. Chromatography on silica gel with hexane -CHCl,
(1:1 v/v) as eluent gave orange crystals of compound 16 (280 mg, 18.7%), m.p. 130 °C (acetone-pentane), -IR

L Y

(KBr): v 3455 (br. OH), 2201-2210 (br. CN), 1680 cm™! (C=0); -NMR (DMSO) 16A : 3y 2.36-2.38 (2d.
distoried, 2H, -CHj), 3.26-3.37 (iwo pairs, iH, -CHAr); 16B: 3.78 (s, iH, -CHAr), 4.73 ppm (s. OH.
exchangeable with D;0), 7.26-8.08 (m, 5H, Ar-H & pyridine-H); -6¢ 29.2 (CH,), 33.5 (CHAr), 108.4
(C-CN), 118.7 (CN), 150.7 (C-OH), 173.5 ppm (C=0, amide); -MS: m/z (%) = 304 (100 (M™*].

CigHy5N>OS (3044) Caled. C71.03 H397 N920 S10.53

Found: C71.12 H38 N9.14 S1044

Bl ith nnatnna affardad twa  frantinne Tha Fir
i1 I.lllull Wll-ll avuwiuviiv aliviuvy IVVU iiLav I'IUIID 1Ly i1

(3H-1,3-benzothiazolidene)-4-cyano-3-phenyl-2-triphenylphosphoranylidene-butan-1-al 12b (842 mg. 30%).
m.p. 148-150 "C (acetonitrile). -IR (KBr): v 3320 (NH), 2211 (CN), 1723 (C=0), 1675, 1515 cm'! (C=P):
-NMR (DMSO): &y 3.85 (d, jlyp 10.5 Hz, 1H, CHAr), 8.66 (s, 1H, NH, exchangeable with D,0),
7.33-8.24 (m, 24H, Ar-H), 9.54 ppm (d, 3JHP = 8.7 Hz, 1H, CHO), -6¢ 27.6 (CHAr), 128.8 (d, Jcp = 88.4 Hz,
C=P), 184.8 ppm (CHQ), -8 = 21.4 ppm; -MS : m/7 (%) = 566 (75) M*],

On Z
QR Au-_NT r\DQ l(“ N Calnd  TA 2U) OA4Aen N 4 04 DS AR Q & LKL
3GEIZTINI JUU.7) waiClG. © /0.0uU 1 5.0U NS5 r 3.40 D 3.00

Found: C76.37 H4.72 N484 P335 S§356i

The second fraction gave yellow crystals of 4-cyano-2-hydroxy-3H-3-phenyl-pyrido [2,1-b]
[1,3]benzothiazole 18 (214 mg, 14.3%), m.p. 105-107 °C (cyclohexane), -IR (KBr) : v 3455 (OH), 2218 cm™!
{CN); -NMR (DMSO) : 8“ 4.45 (d, Jyp=1.8 Hz, 1H, CHAr), 5.27 (s, 1H, OH, exchangeable with D-0), 6.33
(d. ill-defined, 1H, N-CH), 7.33-7.96 (m, 9H, Ar-H); -6¢ 27.2 (CHAr), 114.8 (CN), 120.6 (C-CN), 153.4 ppm

(C-OH): -MS: m/z (%
\\/ Ull}| 1VELD . L\ 7

WA (85 ru+1

6y =304 55) M
ngnlzNzOS (304.4) Caicd. C71.0
Found: C71.11 H393 NO9.12 S105
TPP and TPPO were also isolated and identified from this reaction. When the same reaction was
repeated in refluxed ethyl alcohol containing TEA (50 h). Compounds 12b (22%) and 16 (15%) were again

ohtained and characterised.

Fate] AT A~ AN -3 ]

H 3.97 NG.2 Si0.53

[

Reaction of 1 with diphenyimeihyieneiriphenyiphosphorane 3: into a weii dried three-necked ilask
containing 0.5 g sodium metal dissolved in 50 ml absolute alcohol, ylide 3 (bromide salt) (3 g, 6 mmol) was
added portionwise. The reaction mixture was stirred at room temperature for 1 h followed by addition of 1 (1.3
g, 5 mmol) _portionwise within 30 min. and then heated under reflux for 24 h. The product mixture was

concentrated to 20 ml. diluted with 20 ml dist. water, acidified with conc. HCI and then extracted with

HU)Y maetinne {"Llf‘l Tha (CHY. avtrante wara namhinad hanlkwiachad urith 1MW) ml AF LI N Aeiod
tWU'I.UU lJUl tlUllB Ul 11 \'—13 4 v \/ll\/‘3 U/\l‘a\/‘o YYuluw VULV v o I 1 1

anhydrous MgSQy, and evaporated in vacuo under reduced pressure. The residue was chromatographed on
silica gel with hexane-chloroform. Elution with pure hexane afforded TPP. Fraction up to (7:3 v/v) eluted light
brown crystals of 2-(/-cyano-2,2,3-triphenylcycloprop-1-yl)-1,3-benzothiazole 19 (1.5 g, 72%), m.p. 170-172
‘C (benzene), -IR (KBr): v 2210 em’! (CN); -NMR (CDCly) : SH 4.17 (s, 1H, CHAr), 7.42-8.22 ppm (i, [9H,
Ar-H), -3¢ 30.4 (CHAr), 45.5 (C-CN), 48.7 (C-Ph,), 110 ppm (CN); -MS: m/z (%) = 428 (8) [M*].
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CpoHyoN,S (428.6) Caled. C8127 H470 N654  S7.48
Found: CR81.22 H4.62 N 6.47 S7

il (e Y4 i 204

No reaction was observed when the same reaction (1+3) was carried out in boiling toluene containing
TEA c¢ven after 4 days.
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