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N.N-Bis (2-hydroxyethyl) amino substituted propiophenones
2a-¢ have been prepared using Mannich reaction from substituted
acetophenones la-¢, 2a-¢ on hydrazinolysis yield 3a-f which on
chlorination give nitrogen mustards da-f, da-f on reaction with
chloracetyl chlonde, N-methylmorpholine and  chlorobenzene
under mircrowave activation (MWD alford f-lactioms Sa-f while
cvclisation of 4a-f with polyphosphoric acid under MWI give the
indoles 6a-f.

Nowadays there is considerable interest in rapid
chemical synthesis under microwave lrr.idl.mon using
unaltered domestic microwave ovens'” owing 1o
substantial reduction in the reaction period. In
continuation of our work on microwave assisted
synthesis™ we report herein the synthesis of some
new nitrogen mustards. Compounds containing B, B-
bis(2-chloroethyl) amino grouping otherwise known
as nitrogen mustards  have frequently displayed
selective action against neoplastic cells as compared
to normal cells. Nitrogen mustards have been
associated with cancer chemotherapy. Keeping in
view the potential of microwave irradiation and the
biological importance”"” of nitrogen mustard we
synthesized some novel nitrogen mustard denivatives
incorporating B-lactam ring und indole moiety.
Mannich reaction on substituted acetophenones
la-¢ with formaldehyde and diethanolamine in the
presence of HCI gave N,N-bis (2-hydroxyethyl) amino
substituted propiophenone 2a-c. IR spectrum of 2a-¢
showed absorption bands at 1680 (C=0), 3300 (OH)
cm . Hydrazinolysis of 2a-¢ yielded [NN bis (2-
hydroxyethyl) amino substituted  propiophenone]
arylhydrazone 3a-f which exhibited absorption bands
in the region 3100-3200 em™ due to NH and at 1650-
1665 ¢m’ for C=N. The disappearance of C=0

steetching  vibration  confirms  the  formation  of
product. In 'HNMR spectrum a broad singlet
appeared at & 9.7 due to NH. Chlorination of 3a-f

with POCIl; gave [NN-bis (2-choloroethyl) amino
substituted propiophenone] aryl hydrazone 4a-f, In IR
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spectrum of 4a-t the peuk in the region of 3300-3320
em’ due to OH disappeared. da-1 when irradiated
with chloroacetyl chloride in the presence of N-
methylmorpholine and  chlorobenzene
corresponding  fB-lactams  Sa-f  which
characteristic peak at 1730 cim™ (C=0), B-lactam ring).
Cyclisation of 4a-f with polyphosphoric acid gave 2-
aryl-3-[N,N-bis(2-chloroethyl) aminomethyl indoles
6a-c and 2-aryl-5,7-dinitro-3-N,N-his( 2-chloroethvl)
aminomethyl indoles 6d-f (Scheme ). In IR spectrum
the absence of peak in the region of 1520-1620 ¢m'
due to C=N confirmed the formation of product.
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Experimental Section

Physical and spectral data for the new compounds
are listed i Table 1. Mps were  taken on
electrothermal  melting  pomt  apparatis and - are
uncorrected, IR (KBr) were recorded on a model 399
Perkin-Elmer spectrophotometer, 'H NMR spectii on
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a Hitachi R-600 FT spectrophotometer using Me,Si as
internal standard (chemical shifts in 8, ppm) and mass
spectra  on a  JEOL-JMS-DX 303  mass
spectrophotometer. The purities of compounds were
checked on silica-coated Al plates  (merck).
[rradiations were carried out in Padmini essentia
microwave oven model Brownie (2450 MHz).
Synthesis of N,N-bis (2-hydroxyethyl) amino
substituted propiophenone 2a-c. A mixture of
substituted  acetophenones  la-c (0.0l  mole),
formaldehyde (0.013 mole), diethanolamine (0.013
mole), ethanol (20 mL) and a few drops of conc. HCI
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was refluxed for Shr. The excess solvent was distilled
under reduced pressure and a product separated as
coloured oil. The physical and spectral data of
compounds 2a-c are given in Table 1.

General procedure for the synthesis of [V,V-
bis(2-hydroxyethyl) amino substituted propio-
phenone] arylhydrazones 3a-f. A mixture of 2a-¢
(0.01  mole) and  phenylhydrazine  or  2.4-
dinitrophenylhydrazine (0.011 mole) was refluxed in
ethanol (20 mL) for 8-10 hr. The excess solvent was
removed i vacuo and the solid  obtained  on
concentration was filtered, washed with water and

Table I — Analytical and speetral data of compounds 2a-¢, 3a-f | da-f', Sa-, 6a-1.

"H NMR(S, ppm)

Compd mp Yield Found % (Calced)
g (%)
C H N
2a Oil 88 65.68 8.20 6.01
{6382 8.01 5.90)
2b Oil 85 57.50 6.68 5.20
(5745 6.02 5.15)
2c il 82 0O6.UH 8.0 5.60
(6683 B30 5.57)
3a 107-8 79 69.80 7.70 12.88
(69.72 7.64 12.84)
3h 117-18 8O 63.10 6,68 11.69
(63.07 6.63 11.61)
3 123-25 §3 70,40 7.97 12.39
(70.38 791 12.31)
3d 160 0 54.70 5.57 16,80
(54.67 5.51 16,78)
3e 8l1-82 75 50,53 491 15.58
(50.49 4.87 15.50)
ar 90 72 55.70 5.85 16,30
(55.68 5.80 16.24)
da 95 80 66.68 6.35 11,59
(66.63 6.31 11.53)
4h 97 Bl 57.28 5.58 10,60
{57.21 5.52 10.53)
4e b 6 63.53 6.68 1117
(63.49 0.61 L1
4d 42 ({5} 50.29 4.70 1553
(50.22 4.62 1541)
de 85 hS 46.70 415 14.40
(46.67 4.00 14.32)
41 83 62 51.30 4.98 1499
(51.28 4.91 1495)

3.68 (m, 12 H, CHuN, CH-0), 474 (br. 2 1, O 7.2-7 300
5 H, Ar-H)

3.50 (m, 12 H. CHiN, CH,0), 490 (brs. 2 HL O 7.22-7 6ine
4 H, Ar-H)

203 (s, 3H, Ar-CHy). 3.700m, 12 WL CHENG CHLO S000hrs,
2 H, OH), 7.21-7.53(m, 4 H, Ar-H)

3.70 (m, 12 H, CH;5N. CH,0). 5.02 (brs. 2 1L OH)L 7.2-7 6im
10 H. Ar-11). 9.60 (brs, | H, NH)

3.80 (m, 12 H. CHuN. CHO), 5.02 thes, 2 1L O 72275 1.
9 H, Ar-H), 9.70 (brs, | H, NH)

2210 (s, 3 H Ar-CH), 360 (my 12 H CHN, CHEO), SO0 thes,
2 H, OH), 7.22-7.6 (m, Y H, Ar-H}. 9.80 (heso | FL NI

3.68 (m, 12 H, CH:N, CH,0), 490 (hes, 211, OFL 7 2575 1.
8 H, Ar-H) 9.8 (brs, |TH NH)

8H, Ar-tD), 9.8 (brs, 1H, NH})

3.70 (m, 12 H, CH;N, CHO), 4,80 thrs, 2 1L O, 7.3 0. 7 .
Ar-H), 9.6 (brs, | H, NH)

Ar-H), 9.6 (brs, |H, NH)

212 (5.3 HLA-CH ), 3.68(m, 12 H, CH:N, CH-O1 500 (his, 2
H, OH) 7.2-7.5 tm, 7 1, Ar-H) .70 (brs. | FELNH)

3.80 (m, 12 H, CHaN, CHyC1). 7.2-7.0 tmi, 10 H, A1), 9,80
(brs, | H. NH)

(m, 12 1, CILN, CHLCH, 7.2-7.6 (me 95 AL, 900 (hrs, 1L
NH)

2‘1(1(':,. 3H, Ar-CH5), 360 (m, 12 H, CLLN, CHLCHL 7.2-7 6,
9 H, Ar-11), 9.80 (br, | 1, NH)

3.68 (m, 12 H, CH:N, CH,CL, 7.2-7.6 (m. 8 L Ar-H), 980
(brs, I H, NH)

{m, 12 H, CHsN, CH.CI), 7.3-7.7 (. 7 L, Ar-H, 9.6 thrs,
I H.NH)

(s, 3 H, Ar-CHa), 3.64 (m, 12 H. CH,N, CHSCl, 7.1-7.6 (in 7
H, Ar-H).. 9.70 (brs, | H, NH)

Cionted
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Table 1— Analytical and spectral data of compounds 2a-¢, 3a-f, 4a-f | Sa-', 6a-

"H NMR(8, ppr)

Compd mp Yield Found % (Calcd)
o (%)
& H N
Sa 120 65 57.22 5.49 9.60
(57.20 544 9.53)
5h 109 68 53.09 4.89 8.90
{53.05 4.84 8.84)
S¢ 5 062 SR.12 5.80 9.30
(58.08 3.72 9.24)
5d 150 60 47.56 4.19 13.22
(47.50 4.14 13.19)
5¢ 180 69 44.68 3.76 12.4]
(44.60 L7 12.38)
5I 172 65 48.50 446 12.90
(48.48 4.40 12.85)
6a 108 70 65.75 5.80 8.09
(65.70 5.76 8.06)
6h 165 80 59.80 4.99 7.36
(39.76 4.98 7.33)
e 85 76 66.50 6.15 7.80
(66458 6.00 7.75)
6d 05 65 52.38 4.50 12.98
(52.17 4.11 12.81)
e 90 68 4538 362 11.85
(48.35 3.60 11.87)
6f 112 60 S53.28 448 12.45
(53.21 4.43 12.41)

3.70(m, 12 H, CH:N, CH,Cl), 4.30 (s, | H, CH ning), 7.2-7.60
(m, 10 H, Ar-H) 9.80 (brs, | I1. NH)

3.60 (m, 12 H, CH,N, CH,Cl). 4.40 (s, T, CH nng). 7.3-7.Y
(m, 9 H, Ar-IH) 9.60 (brs, 1 H, NH)

2.20 (s, 3 H, Ar-CH,). 3.50 (m, 12 H. CHN, CHLCL. 7.21-7.53
(m, 9 H, Ar-H), 9.70 (brs, | H, NI1)

3.70'(m, 12 H, CH,N, CH,CI), 4.30 (s. | H. CH ring) 7.2-7.60
(m, 8 H, Ar-H), 9.80 (brs, 1 H, NH)

3.80 (m, 12 H, CH,N, CHLC1). 445 (s, | 1L CH rning), 7.3-7.9
(m, 7 H, Ar-H), 9.60 (brs, 1 H, NH)

2,10 (s, 3 H, Ar-CHy), 3.68 (m, 12 H, CHLN. CH-C1 4.25 (5. |
H, CH ring) 7.20-7.70 im, 7 H, Ar-H), 9.70 (hrs, 1 H, NH)

3.50 (m, 10 H, CH>N, CH,Cl), 9.57 (br, | 11, NH), 7.21-7.85
(m, 9 H, Ar-H), 9.70 (brs, | H, NH)

3.68 (m, 10 H, CH.N, CH,Cl), 7.20-745 (nw, 8 M, Ar-H), V.6
(br, 1 H, NH)

2.10 (s, 3 H, Ar-CHy), 3.70 (m, 10 1. CH-N, CT1:Cly, 74-7.95
(m, 8 H, Ar-H), 9.70¢br, | H, NH)

3.80 (m, 10 H, CHN. CHLCH, 7.45-7.77 (i, 7 1L Ar-H). 9.6
(br, 1 H, NH)

214 (5, 3 H, Ar-CH3), 3.65 tm, 10 H, CHLN, CHLCL, 7.1-7.57
(m, 6 H, Ar-H), 9.70¢br, | H, NH)

2.14 (s, 3 H. Ar-CHy), 3.65 (m, 10 H, CHLN, CILCL, 7.1-7.75
(m, 6 H, Ar-H). 9.70 (br. | H, NH)

recrystallised from ethanol. The physical and spectral
1B data of compounds 3a-f are given in Table 1.

General procedure for the synthesis of [N,N-
bis(2-chloroethyl) amino substituted propio-
phenone] arylhydrazones 4a-f. To a chilled solution
of POCly (0.02 mole) was added 3a-f (0.01 mole)
slowly and refluxed on a steam-bath, The progress of
reaction was monitored on TLC. On completion of
reaction, the reaction mixture was neutralised with
NaHCO,. The solid obtained was filtered, washed
with water and recrystallised from petrol-ethyl acetate
(1:1). The physical and spectral data of compounds
da-f are given in Table L.

General procedure for the synthesis of N-(2-
arylethyl)-3-chloro-4-aryl-4-[ V,N-bis(2-chloroethyl)
aminoethyl] azetidin-2-ones 5a-f. A mixture of
hydrazones 4a-f (0.01 mole), chloroacetyl chloride
(0.015 mole) and N-methylmorpholine (0.03 mole) in
chlorobenzene (20 mL) was taken in a conical flask

fitted with a trap. The reaction mixture was irradiated
for 6-8 min. A 500 mL beaker containing 200 mL of
water was placed in an oven next to the reaction flisk
to serve as a heat sink. The inorganic salt formed wis
filtered and the filtrate was concentrated to yield the
product. The physical and spectral datia of compounds
Sa-f are given in Table I.

General procedure for the synthesis of 2-aryl -
3-[N,N-bis(2-chloroethyl) aminomethyl) indoles
6a-c and 2-aryl-5,7- dinitro-3-[N.N-bis(2-chloro-
ethyl)aminomethyl] indoles 6d-f. A mixwure of
hydrazones 4a-f (0.01 mole) and polyphosphoric acid
(10 mL) was taken in an 100mL conical flask and
subjected to microwave irradiation for 3-4 min at
2450 MHz. After completion of the reaction. it was
neutralised with NaHCO.. The solid thus separated
was filtered off, thoroughly washed with water to give
the product. The physical and spectral  data ol
compounds 6a-f are given in Table L.
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