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Fifteen novel substituted azachalcone derivatives and their bis substituted analogs were p
from 3,5-diacetyl-2,6-dimethylpyridine by the Claisen—Schmidt condensation. The influence ¢
reaction conditions on the yield of mono- and bischalcones was studied to optimize the re
Spectral characteristics along with preliminary results of antimycobacterial activity of selected
pounds are given.
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It is well known that the patients with immunosuppressive disorders (including A
are highly sensitive towards a broad range of protozoal, fungal, viral and bacter
fectiond?>. Among these pathogenic microorganisms one can find extremely “ir
drug” resistant strains, such &ycobacteria tuberculosishat represents potentia
danger for the mankind due to the possibility of world-wide expansion of tuberétilo.
noncurable by standard antituberculotics. Recently, many new chalcone deriv
with antiviraP, antimitotic’, anti-inflammatory, antimalarial and antibacteria? acti-
vities have been described. Medveekyal'! showed azachalcone derivatives exhib
ing the same efficiency as a generally accepted standard isdhi@ki#i), however,
with much higher toxicity. The above-mentioned watkgether with our own promis-
ing result$® of the testing ofla for antimycobacterial activity focused our interest
new synthetic research in the family of substituted azabischalcones. Our aim v
prepare new chalcone derivatives based on the pyridine moiety (Scheme 1, Table
evaluate their activity towards various mycobacterial strains.

As we have mentioned in our previous publicalforihe yield of the Claisen-
Schmidt condensation.€., reaction of methyl aryl ketones with arenaldehyds
strongly depends on the reaction conditions and also on the presence of some
tuents in the reactarifs'’,
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To optimize the above described condensation, we have focused our interes
more detailed study of the influence of the reaction conditions (reactant ratio, so
catalyst, temperature, reaction time) on the yield of azamonochal@areesd similar
bis substituted derivativeka. The course of the reactions was monitored by TLC
the reaction was stopped either after disappearing of 3,5-diacetyl-2,6-dimethylpy8)di
or when polymeric compounds were produced in higher yields.

(6] (6]
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HiC X CH3
| + Ar —CHO
H3C N CH
8 8 4a-4p
3
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AT | X = A + AT | X CHj
= =
H3C~ "N~ "CHs H3C N "CHs
la-1p 2a-2g
1,2 Ar 1,2 Ar 1,2 Ar
a Ph f 4-CICgHg | 2-Furyl
b 4-(CH3)2NCgH4 g 4-BrCgHg m 2-Thienyl
c 4-HOCgH4 h 4-CH30CgH, n 3-Thienyl
d 4-CH3CgH4 i 4-NCCgH4 o] 3-Pyridyl
e 4-FCeHy j 4-O2NCgHg p 4-Pyridyl
k 4-CH30COCgH4

ScHEME 1

The results are collected in Table Il. It is obvious (see Table Il, entries 1-3) th:
ratio of bischalcone : monochalcone derivatives:(2a) in the acid-catalyzed reactiol
depends on the amount of sulfuric acid. At a low concentration,80}in acetic acid
(1 : 40, vlv), used as a solvent (Table Il, entry 2), the reaction did not occur at all, |
a higher concentration of sulfuric acid (2 : 40) led to the isolation of comp2aimd
58% yield (Table Il, entry 1). It is interesting that a slightly higher concentration (3
gave the bis substituted derivativa (59%) as a main product (Table I, entry 3) whi
the overall yield of the condensatioha(+ 2a) remained approximately the same.

Recently, the base-catalyzed condensation of 2,6-diacetylpyridine with 4-subst
benzaldehydes has been descrifeBased on these results, we have attempted u
various bases, such as KOH, {LLHDOK, piperidine, diethylamine and Ba(QOkin our
reaction system using methanol as a solvent. As follows from Table Il, the ree
carried out at low temperature (entry 5) afforded only low yields of products. Ot
other hand, the same reaction mixture at higher temperaturéC)6@ave mainly
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TaBLE |

Characteristics of compounds 2 and5

Calculated/Found

Compound Yield, % M.p., °C Formula
p Method Solvent M.w.

% C % H % N

la 74 88-90 GeH,;NO, 8172 576  3.81
A MeOH 367.4 81.57 5.76 3.81

1b 51 229-232 GHyNO, 7679 6.89  9.26
A Ac—MeOH 453.6 76.64 6.72 9.41

1c 12 215-217 GsH,,NO, 7517 530 351
A Ch-MeOH 399.4 74.78 5.50 3.35

1d 62 122-123 GH,NO, 82.00 637 354
A MeOH 395.5 81.75 6.52 3.54

1€ 70 168-169 GH,F,NO, 7443 475  3.47
A Ch-MeOH 403.4 74.38 4.97 3.35

1fe 68 175-177 GH,ClLNO, 6882 439 321
A Ch—-MeOH 436.3 68.79 4.46 3.11

1d 64 191-193 GH,Br,NO, 5717 3.65  2.67
A EA—Hex 525.2 56.87 3.70 2.63

1h 66 130-131 GH,NO, 7586 589  3.28
A Ch-MeOH 427.4 75.72 6.00 3.28

1i 37 230-232 GH,N,O,  77.68 459 10.07
A Ch-MeOH 417.5 77.55 4.72 10.07

1] 12 260-262 GH,N,O;,  65.64 419  9.19
A Ch-Py 457.4 65.61 4.21 9.02

1k 16 176-177 GoHoeNO; 7204 521 290
A EA—Hex 483.5 71.84 5.09 2.69

1 59 130-131 GH, NO, 7261 493 403
A EA—Hex 347.4 72.49 4.67 3.87

1me 62 137-139 GH,NO,S,  66.46 452  3.69
A EA—Hex 379.5 67.06 4.57 3.75

n' 46 112-114 GH,,NO,S, 6646 452  3.69
A EA—Hex 379.5 66.64 4.62 3.79
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TaBLE |
(Continued
. Calculated/Found
Compound Yield, % M.p., °C Formula
p Method Solvent M.w.

% C % H % N

1o 22 159-160 GH; NS0, 7478 518 11.37
B Ch-MeOH 369.4 74.55 4.99 11.05

1p 12 166-168 GH; NS0, 7478 518 11.37
B Ch-MeOH 369.4 74.63 5.08 11.11

2a 2 78-84 GgH 1 NO, 77.40 6.13 5.01
A MeOH 279.3 77.22 6.10 4.72

2b 4 128-130 GoH,N,0, 74.51 6.88 8.69
A EA—Hex 322.4 74.80 6.97 8.75

2c 1 190-195 GgH, NO, 73.20 5.80 4.74
A EA-Hex 295.3 72.98 5.90 458

2d 5 106-108 GoH gNO, 7779 653 477
A EA-Hex 293.4 77.80 6.69 4.85

2¢ 5 105-107 GaH,FNO, 7271 542 471
A Ch-MeOH 297.3 72.78 5.57 4.65

2f" 6 123-125 GgH,6CINO, 68.90 6.14 4.46
A Ch-MeOH 313.8 68.65 5.17 4.24

2d 4 135-137 GH,;BrNO,  60.35 450  3.91
A EA-Hex 358.2 60.03 4.68 4.00

5a 87 85-87 GsH,sNO, 80.83 6.78 3.77
EA-Hex 3715 80.67 6.59 3.66

& Crystallization solvents: MeOH methanol, EA ethyl acetate, Ch chloroform, Hex hexane
acetone;b % F calculated: 9.42, found: 9.54% ClI calculated: 16.25, found: 16.5‘13,% Br calcu-

lated: 30.43, found: 30.15 % S calculated: 16.90, found: 16.67% S calculated: 16.90, found
16.71;9 % F calculated: 6.39, found: 6.68% Cl calculated: 11.30, found: 11.86% Br calculated:

22.30, found: 22.19.
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polymeric products (entries 6, 7). The highest yieldd®{70-74%) were achievec
with the reactant molar ratio 10 : 40 in methanol at room temperature (entries 4,
In all these cases the yield of monoderivaaewas very low (<5%). Contrary to ou
expectations, the condensation accomplished at higher temperature (8@)1&6d

catalyzed with potassium acetate, piperidine or diethylamine gave mixtures of n
and bischalcones with predominant derivatReein 26, 29 and 22% yields, respe
tively.

As a result of this study, the conditions described in entries 1 (m@&haahd 9
(methodA) (see Experimental) were used for preparation of compotadép and
2a—-2g

Compoundlawas then subjected to catalytic hydrogenation to confirm the influe
of 2-oxopropenyl moiety on the antimycobacterial activity of the studied compot
The reaction was carried out using Pd/C in ethyl acetate and compauwvas isolated
in an almost quantitative yield (Scheme 2).

Spectral characteristics of all new compounds correspond to the proposed structure
spectra (Table Ill) of and2, characteristic vibrations can be found in the 1 623-1 674

TasLE Il
The influence of reaction conditions on the yield of derivatidi@sand2a (10 mmol of compoun®
have been used in all experiments)

4a Time Yield, %
Entry mmol Agents T,°C h

la 2a
1 32 2 ml BSQW/40 ml CHCOOH 25 336 17 58
2 32 1 ml HBSQW/40 ml CHCOOH 25 96 - -
3 32 3 ml HBSQW/40 ml CHCOOH 25 240 59 12
4 40 1 mmol KOH/1 ml KHO/12 ml CHOH 25 3 70 4
5 40 1 mmol KOH/15 ml CkDH 5 8 5 10
6 40 1 mmol KOH/15 ml CEDH 60 3 3
7 40 1 mmol Ba(OHY15 ml CHOH 60 3 11 4
8 40 1 mmol Ba(OHY15 ml CHOH 25 4 72 2
9 40 1 mmol KOH/15 ml CkDH 25 5 74 3
10 40 10 mmol KOH/15 ml CEOH 25 2 30 8
11 23 30 mmol CHCOOK/20 ml (CHCO)0 130 2 22 26
12 40 1 mmol piperidine/20 ml GOH 80 28 12 29
13 30 3 mmol diethylamine/6 ml pyridine 100 20 11 22
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region proving thus the presence of carbonyl group in the —-CH=CH-CO- moiety. In
tion, an intensive absorption band exhibiting minimal variability is present in the <
tra of 2, at 1 690 cm' corresponding to the C=0 vibration of acetyl group direc
bonded to a pyridine ring.

PP PP

N = = Pd/C N
\ — \
P2 P>
H3C N CH H3C N CH3

3

ScHEME 2

The UV-VIS spectra of compounds and 2 are summarized in Table IIl. The
presence of two distinct maxima at 220 and 320 nm indicates typicat transitions
of the conjugated systéflh which is corroborated by relatively high values of fodn
accordance with literature ddfathe substitution of thpara-position in phenyl ring by
electron-donating groups leads to a considerable bathochromic shift; at the sam
the electron-withdrawing substituents cause only minimal hypsochromic cRanges

The MS spectra of compoun@iand?2 are very similar (Tables IV and V). Neverthe
less, their fragmentation is not fully identical. The characteristic fragmentation mo
these compounds has been already deséfits€h the basic chalcone series. MS spec
of azachalcone® (Scheme 3) consist of molecular iarand additional peak [M — H]*.

+ +
{Ar/\\CHzl ’X-C7He]
f 9
+
\ / o
I Il
I N
0 0 |

c d e

ScHEME 3
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TasLE Il
Characteristic IR and UV-VIS data of compourid® and5

Compound v, cmt Amax NM loge?
la 3015, 1642, 1601, 1576 225, 304 4.54, 4.70
1b 3023, 1652, 1590, 1525 258, 414 4.46, 4.87
1c 3632,3412,3019, 1 729, 1 688, 1 600, 1 58240, 343 4.22, 453

1514, 1 252

1d 3024, 1 665, 1 639, 1 598 228, 316 4.41, 4.69
le 3023, 1 644, 1 600, 1 508, 1 239 222, 307 4.50, 4.63
1f 3024,1 644, 1591, 1401 224, 311 4.47,4.70
1g 3016, 1 645, 1 603, 1 586, 1 488 228, 310 4.45, 4.40
1h 3023,1 636, 1598, 1513, 1 254 239, 337 4.40, 4.65
1i 3024,2232,1671, 1 650, 1 606 221, 295 3.88, 3.91
1j 3018,1 673, 1597, 1525, 1347 215, 308 3.71, 3.74
1k 3025,1 721, 1647,1 605, 1284 227, 301 4.40, 4.58
1l 3015, 1 623, 1 599, 1 552 245, 337 4.41, 4.77
im 3014, 1 638, 1608, 1588 285, 340 4.37, 4.65
In 3014,1 639, 1617, 1595 213, 238,316  4.58, 4.32, 4.
lo 2979, 1689, 1648, 1 607, 1 588 300 4.74
1p 2960, 1 672, 1 659, 1 614, 1 585 280 4.68
2a 3024,1 690, 1670, 1 646, 1 597 228, 304 4.34,4.33
2b 3011, 1688, 1590, 1 526 259, 416 4.07, 4.44
2c 3587, 3350, 3025,1 691, 1595,1 514 235, 342 3.90, 3.96
2d 3016, 1 689, 1 641, 1 596 233, 318 4.36, 4.47
2e 3022, 1 690, 1 600, 1 500 229, 308 4.29, 4.37
2f 3012,1 690, 1 645, 1 591, 1 492 231, 312 4.35, 4.42
2g 3016, 1 690, 1 644, 1 590, 1 488 231, 312 4.38, 4.38
5a 3028, 3013, 1688, 1590 246, 278 4.16, 3.95

¢ is given in m/mol.
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During the following fragmentation @&, the major part of ions is created by the dire
bond cleavage, the most important fragmentation mode being the cleavage of the
adjacent to carbonyl group giving ioesandd. Another possible explanation of th
presence of iom could be elimination of CO from fragmeat The presence of ioa
can be explained by elimination of ethyne molecule fromdipalthough the presenc
of [M — e]*ion does not exclude the possibility of its direct formation.f|grossessing
low relative intensity, is formed by hydrogen transfer from methyl group in positic
of the pyridine ring. This so called ortho effégiroceedsvia a six-membered cyclic
mechanism in which hydrogen is transferred to a double bond of the chalcone n
Easy and unexpected formation of i0rf25-87% rel. int.) could be rationalized by tt
breaking of the bond between the 2-oxopropenyl and pyridine moieties. The less i
ive h andi ions have their origin in elimination of methyl or acetyl radical from ma
cular iona, which proves the presence of an acetyl group in compoRnidike very
intensive fragmentation mode (26—100% rel. int.) is characterized by the formati
substituted tropylium iomg in the spectra of azamonochalco®es-2h Elimination of
carbon monoxide from molecular ion (Table IV), which was observed in simple
cone derivative®?8 is not so intensive in this series (1-3% rel. int.).

The fragmentation mechanism in symmetrical bis substituted compadusddearly
simpler (Scheme 4) with a fragmentation pattern typical of chalcaees;leavage of
a bonds linked to carbonyl group. The most intensive mode is again the formatiol
substituted tropylium catiog or its heteroanalogs, such as pyryliumHgo®*) (1),
thiapyrylium (GHsS") (1m, 1n), and azepinium (§sN*) (10, 1p). The formation of
intensive ionsc, d, e, andf from molecular ion a is the same as described above

+ +
’ AT CH, ‘ { X - C7H6] and its heteroanalogs
f \ / g
(6] (6]

ScHEME 4
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TasLE VI
IH NMR data §, ppm;J, Hz) of compoundd, 2 and5

Pyridine
Compound Benzene CH=CH (d) Other
CH; (s) H-4 (s)

la 2.71 7.90 7.39-7.44m, 6 H; 7.13: 7.51 -
7.56-7.59 m, 4 H J=16.06
1b 2.67 780 6.66d,4H;7.45d,4H 6.89: 740  3.04
J=15.85
1c 2.69 784 6.86d,4H;7.484d,4H 6.98; 743 354
J=16.50
1d 2.70 788 721d,4H;7.47d,4H 7.08;7.48  2.3¢
J=16.07
le 2.71 7.88  7.09-7.13m, 4 H; 7.55m, 4 H 7.05: 7.48 -
J=16.04
1f 2.71 789 7.38d,4H;751d,4H 7.09; 7.47 -
J=16.08
1g 271 789 7.43d,4H;755d,4H 7.11; 7.45 -
J=16.04
1h 2.69 785 6.92d,4H;752d,4H 6.99: 745  3.85
J=16.01
1 2.73 795 768d,4H;7.72d,4H 7.22: 7.54 -
J=16.06
1j 2.75 796 7.74d,4H:8284d,4H 7.25: 7.59 -
J=16.02
1k 2.73 794 764d,4H;807d, 4H 7.20: 755 3.9
J=16.08
1 2.71 7.92  653dd, 2H:6.74d, 2 H; 7.03; 7.32 -
7.55d, 2 H J=15.65
im 2.70 7.86 7.10dd, 2H:7.34d, 2 H: 6.91: 7.64 -
7.47d, 2 H J = 15.66
1n 2.69 7.83  7.35-7.39m, 4 H; 6.92: 7.47 -
7.58d, 2 H J=15.94
10 2.73 7.94 736dd,2H;7.90ddd, 2H;  7.21; 7.54 -
8.65dd, 2 H;: 8.79d, 2 H J=16.08
1p 2.74 7.95 7.42dd,4H:8.70dd, 4 H 7.28: 7.47 -
J=16.06
2a 2.61 8.07 7.42-7.46m, 3 H; 7.13: 7.50 -
2.68 7.58-7.60 m, 2 H J=16.09 2.81
2b 2.60 801 667d,2H;7.46d,2H 6.89; 7.38 3.06
2.64 J=15.85 2.8d
2c 2.62 8.05 6.88d,2H;7.48d,2H 6.97; 7.41 6.60°
2.65 J=16.00 2.81
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TasLE VI
(Continued
Pyridine
Compound Benzene CH=CH (d) Other
CH; (s) H-4 (s)
2d 2.61 8.05 7.24d,2H;7.48d,2H 7.08;7.46 2.4C
2.66 J=16.04 2.8d
2e 2.62 8.05 7.10-7.15m, 2 H; 7.05,7.47 -
2.67 7.57-7.60 m, 2 H J=16.06 2.8d
of 2.62 806 7.41d,2H;752d,2H 7.10;7.46 -
2.67 J=16.04 2.8d
29 2.62 806 7.45d,2H;757d,2H 7.11;7.45 -
2.67 J=16.03 2.8d
5a 2.68 7.85  7.17-7.22m, 6 H; - 3.02-3.06m, 4 Y
7.26-7.30m, 4 H 3.12-3.16 m, 4 &

@ _(CHy),N—; ® =HO—;© —CHy—; ¢ H30—; ® ~CH;00C—;" CH;CO—; ¢ CH,~CH,—.

azachalcone®. A molecular rearrangemépt® accompanied by extrusion of CO i
observable in derivatived—1p, whereas compound$-1k do not show this behaviou
under the measuring conditions.

The MS spectrum of saturated derivathee corresponds with the well-known frag
mentation of carbonyl compounds (see Experimental).

'H NMR spectra of symmetrical compoundb-1k (Table VI) exhibit typical
AA'XX' or AA'BB’ splitting pattern forpara-substituted phenyl rings in the regio
6.66—8.28 ppm depending on the substitution. All derivathaeslpshow a signal of
position 4 of the pyridine ring, which can be found as a singlet at 7.83-7.96 ppm
doublets of the CH=CH-CO moiety are situated in the 6.89-7.64 ppm region
typical coupling constants 15.6-16.1 Hz provimgns-configuration of the double
bond. Methyl groups in 2 and 6 positions of the pyridine ring give a singlet at 2.7
In addition, the!H NMR spectra of non-symmetrical azachalcoflealso contain a
singlet at about 2.80 ppm due to the acetyl group.

Preliminary Results of Biological Activity Studies

Substituted chalcones exhibit a distinct antimycobacteriaitro efficiency measured
on a suitable cultivating medium by the dilution mef§odctivity of compoundla
againstMycobacterium tuberculosisl;;Rv (minimum inhibition concentration (MIC)
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0.25ug/ml), M. kansassPKGg (MIC 5 pg/ml), andM. avium80/72 (MIC 50ug/ml) is
comparable with that of isoniazide (INH), and is better than activity of ethionar
(2-ethylisonicotinthioamide), PAS (4-amino-2-hydroxybenzoic acid) or conteben (4-
amidobenzaldehyde thiosemicarbazofreyivo experiments in mice showed acute toxici
(dosis tolerata maxima) of approximately 2 000 mg/kg while the published valu
INH is 125 mg/kg (ref?). A detailed study of the antimycobacterial activity of
compoundsl and?2 has been published separatély

EXPERIMENTAL

Temperature data were not corrected. The melting points were determined on a Boetius block
Jena, Germany). The IR spectra were measured on an FT-IR spectrometer Nicolet 740 in chlo
1H NMR spectra were obtained with a Bruker 400 spectrometer in deuteriochloroform; che
shifts are reported i® (ppm) with TMS as an internal standard, the coupling consfhate given

in Hz. Mass spectra were measured on a Varian MAT 44S instrument with ionization energy -
The UV-VIS spectra were collected on an Otsuka MCPD 1100 spectrophotometer in ethanc
purity of the substances and the course of reactions were monitored by TLC using Silufol and
plates (Kavalier, Votice, Czech Republic). Column preparative chromatography was carried
silica gel Merck (40/100).

3,5-Diacetyl-2,6-dimethyl-1,4-dihydropyridine

A mixture of aqueous formaldehyde (36%; 13.6 ml, 0.4 mol), pentane-2,4-dione (26.2 g, 0.29
and aqueous solution of ammonium carbonate (10%; 600 ml, 0.62 mol) was allowed to stay fc
at room temperature with intermittent stirring. The yellow precipitate was collected by suctior
dried at room temperature to yield 26.7 g (95%) of yellow crystals with m.p. 195€0Bhe pure

product was obtained by crystallization from aqueous ethanol, m.p. 213€21ff3? gives m.p.

207-208°C).

3,5-Diacetyl-2,6-dimethylpyridine3]

Agqueous HSO, (20%, 199 ml) was added dropwise during 2 h to an ice cool {G}5vigorously

stirred mixture of 3,5-diacetyl-2,6-dimethyl-1,4-dihydropyridine (30.6 g, 0.16 mol), diethyl e
(800 ml), sodium nitrite (61.2 g, 0.89 mol) and water (300 ml). The reaction mixture was stirre
additional 6 h at the same temperature and then for 15 h at room temperature. The content w
linized with 20% aqueous NaOH solution (220 ml) and the mixture was extracted with diethyl
(4 x 200 ml). The combined organic layers were washed with brine (100 ml), dried over pota
carbonate and evaporated to dryness. The crude product (15.8 g, 52%) was crystallized from cy
ane to yield3 (13.8 g, 46%), m.p. 66—6%C (ref3? gives m.p. 69—70C (petroleum ether)).

1,1-(2,6-Dimethyl-3,5-pyridinediyl)bis(3-phenyEj-prop-2-en-1-one)1@)
and 1-(5-Acetyl-2,6-dimethylpyridin-3-yl)-3-phenyE)-prop-2-en-1-one2a)

Method A To an ice cool solution of 3,5-diacetyl-2,6-dimethylpyridiBg (1.92 g, 10.0 mmol) in
methanol (40 ml), benzaldehydéa) (4.24 g, 40 mmol) and powdered potassium hydroxide (50 1
0.89 mmol) were gradually added. The reaction mixture was stirred for 30 mifiCatbd then for
5 h at room temperature. The mixture was diluted with 15 ml of water and extracted with dic
methane (3x 30 ml). The combined organic layers were washed with water (20 ml), brine (2C
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and dried over MgSP The solvent was evaporated and the residue was purified by column chr
tography on silica gel (350 g SjOhexanet-butyl methyl ether). The corresponding fractions we
collected, evaporated and crystallized from methanol to yiel{2.7 g, 74%) as yellowish crystals
m.p. 88-90°C, and2a (56 mg, 2%), m.p. 78-82C.

Method B To a solution of 3,5-diacetyl-2,6-dimethylpyridin® (1.92 g, 10 mmol) and benzalde
hyde @a) (3.2 ml, 32 mmol) in glacial acetic acid (40 ml), concentratg®Q4 (2 ml, 38 mmol) was
added and the mixture was stirred for 14 days at room temperature. The reaction mixture w.
diluted with water (200 ml) and extracted with dichloromethane @ ml). The combined extract:
were washed consecutively with water (30 ml), a saturated aqueous solutiosBgDNEBO0 ml), and
brine (30 ml). The product was then isolated in a similar manner as described above inAntethe
yield azachalconéa (0.63 g, 17%), m.p. 88—9%C, and2a (1.62 g, 58%), m.p. 78-8%C.

1,2-(2,6-Dimethyl-3,5-pyridinediyl)bis(3-phenylpropan-1-on&g)(

A mixture of compoundla (1.0 g, 2.7 mmol), 10% Pd/C (100 mg), and ethyl acetate (25 ml)
hydrogenated at room temperature under a common pressure. The reaction was stopped al
sumption of 2 equivalents of hydrogen, the catalyst was filtered off and the solvent was evap
The residue (1.02 g) was purified by column chromatography on silica gel (35,gh&Xanet-butyl
methyl ether 3 : 1) and subsequently by crystallization from an ethyl acetate—hexane mixtureSa y
(877 mg, 87%) as white crystals, m.p. 85287 MS spectrumin/z (rel.%): [M]** = 371 (34 rel.%);
[M — CgHg]* = 293 (2.5); [M — (Ph—ChJ]* = 280 (2.6); [M — (Ph—CLCH,)]* = 266 (100); [M —
(Ph—CHCH,CO)]" = 238 (16); [Ph—CKLCH,COJ" = 133 (8); [Ph—CHCH,]* = 105 (43); [Ph—CK* = 91 (65);
[Ph]* = 71 (26).
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