This article was downloaded by:

On: 27 January 2011

Access details: Access Details: Free Access

Publisher Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Organic Preparations and Procedures International
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t902189982

OP
Py
e smroeano. | SYNTHESIS OF SULTAM DERIVATIVES WITH POSSIBLE
e rRocenURes | SCHISTOSOMICIDAL ACTIVITY. PART XII. SYNTHESIS OF
bamam KETOSULTAMS
S. H. Doss?

2 National Research Center-El Tahrir St. Dokki, Cairo, EGYPT ARE

To cite this Article Doss, S. H.(1977) 'SYNTHESIS OF SULTAM DERIVATIVES WITH POSSIBLE SCHISTOSOMICIDAL
ACTIVITY. PART XII. SYNTHESIS OF KETOSULTAMS', Organic Preparations and Procedures International, 9: 4, 165 —
172

To link to this Article: DOI: 10.1080/00304947709356877
URL: http://dx.doi.org/10.1080/00304947709356877

PLEASE SCROLL DOWN FOR ARTICLE

Full ternms and conditions of use: http://wwinformworld.coniterns-and-conditions-of-access. pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, |loan or sub-licensing, systematic supply or
distribution in any formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
will be conplete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
shoul d be independently verified with primary sources. The publisher shall not be liable for any |oss,
actions, clainms, proceedings, demand or costs or danmmges whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this nmaterial.



http://www.informaworld.com/smpp/title~content=t902189982
http://dx.doi.org/10.1080/00304947709356877
http://www.informaworld.com/terms-and-conditions-of-access.pdf

12: 43 27 January 2011

Downl oaded At:

ORGANIC PREPARATIONS AND PROCEDURES INT. 9(L4), 165-172 (1977)

SYNTHESIS OF SULTAM DERIVATIVES WITH POSSIBLE

SCHISTOSOMICIDAL ACTIVITY. PART XII*. SYNTHESIS OF KETOSULTAMS

S. H. Doss
National Research Center - El Tahrir St. Dokki
Cairo, EGYPT, A.R.E.

It has been shown that the unsaturated sultam ring attains consider-
able aromatic character,l with a large contribution of canonical structures,
due to the substantial overlap of the nitrogen p orbital with the sulfur 4
orbital. It has also been reported that thioxanthenones which contain ter-

2,3 On this

tiary aromatic amines exhibit good schistosomicidal activity.
basis, we have synthesized compound I which can achieve aromaticity via

canonical structures Ia and Ib. We also report the synthesis of IVa-f.
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Compounds IVa-f (Table 1) were prepared by the Friedel-Crafts acyla-

tion of the appropriate benzene derivatives with II,LL albeit in low yields

5

because of the known sensitivity” of the sultam ring to acidic medium

(ring opening to the socluble sulfonic acid).
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(1) (1) (Iv)

a) R=H b) R=p-CH, c¢) R=p-CHO d) R=o-Br e) R = p-Br
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Table 1. Physical Constants for Sultams IV

Yield mp. Elemental Analyses uv
(%) (°c) Caled (Found) (mp)
C H N S

IVb 33 93-942 65.54 5.82 4.25 9.71 260,230
(65.90) (5.87) (4.20) (9.%0) (1log € 6.23, 6.23)

Ive 35 104-106" 62.60 5.55 h,06 0.26
(62.40) (5.33) (3.90) (9.60)

Iva 6 brownish 3.55 8.12 255,240
0il (3.30) (8.70) (log € L.8L, 4.78)

ve 46 124-125° s51.77 L4.06 3.55 8.12 262
(51.40) (4.15) (3.20) (B.30) (log € 6.32)

Ive Lo 102—103d 58.36  L4.57 L4.00 9.15 260
(58.70) (4.66) (3.90) (8.90) (log € 6.32)

a) White needles from pet ether-chloroform or dil. acetone. b) White
needles from pet ether-chloroform or dil. ethancl. c) Brown nee-
dies from methanol. d) White needles from benzene-pet ether.

In order to overcome this obstacle, it seemed preferable to syn-
thesize the original aminoketone followed by conversion to the sultam
ring as exemplified below for IVe, which was obtained in 66% overall

yield.

166



12: 43 27 January 2011

Downl oaded At:

SYNTHESIS OF KETOSULTAMS

COOM coct co Br
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N ~
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(v) (Vi) ¢ (Vi) (vil)
W NHS0,(CH ), Ct
— ’t': Br— -@— r—(IVe)
(IX) (x)

The infrared spectra of IV, VII-X exhibited the characteristic car-
bonyl band at 1645, 1660, 1625, 1620, 1610, 1620 cm_l (diaryl ketones).
The sultam band6 for IV appeared between 1277-~1290 cm_l. The nmr spec-
trum of Ia revealed a characteristic peak7ffor the sultam ring at § 6.22
{proton at Cl) and additional pesks at 6 1.89 (methyl at Ce), § 5.70 (pro-
ton at 03), § 2.15 {methyl at Ch)' The methylene hydrogens adjacent to
the nitrogen atom and the other methylene hydrogens of the saturated six-
mewbered ring sultam ketone (IV) exhibited a downfield shift of 0.3 ppm
and 0.09-0.2 ppm respectively with respect to previously reported sul-
tams.8 Such deshielding may be ascribed to the substituent effect of the

c=0.7+10

13C.M.R.ll of the unsaturated sultam I showed the following val-

The
ues: C, = § 107.83 (d); c, = § 143.58L (s); 03 = ¢ 112.4k (4); C, = §

145,52 (s8); C_ = &8 21.45 (q); Cg = § 21.90 (q).

5
The sultam ring possesses no molluscicidal effect;12 the schistoso-

micidal and bactericidal activity for these ketones are currently under

investigation.
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EXPERIMENTAL

All mps. are uncorrected. The IR spectra were obtained on the Perkin-
Elmer Spectrophotometer Model 221 with Gitter-prismen-Austanscheinheit and
Beckman IR} (by Sadtler Research Laboratories); the NMR spectra were de-
termined in CDCl3z on a Varian A-60 spectrometer and EM-390-90 MHZ spectro-
meter (Varian AG Switzerland) with TMS as an internal reference. 13c.M.R.
were measured on Brucker WH-90 spectrometer at 22,628 MHZ in PFT-anode.
Synthesis of I.- A mixture of 3.2 g (0.02 mole) of 2,4-dimethyl-1,3-
butadiene sultone(l-L) and 2.7 g (0.02 mole) of m-aminoacetophenone was
heated slowly under vacuum in an oil bath; at 90° the reaction began with
the evolution of water vapor, which was removed by the suction of the
vacuum. The reaction mixture was then heated at 125-130° at normal pres-
sure for 30 minutes until the evolution of water vapors ceased. After
cooling, the solid mass was treated with dilute hydrochloric acid in order
to remove the unreacted amine, filtered, washed with water and dried. The
yield of product crystallized from methanol as pale brownish crystals was
3.8 g (68.5%), mp. 150-151°. Its IR spectrum showed bands at 1675 cm
(c=0), 1340, 1150 (80,), 1290 (sultam band), 825, 790 and 680 emt (three
adjacent aromatic ﬁfotons plus one proton). The nmr revealed two singlets
at § 1.87 and § 2.15 (showing long range coupling with the proton at Cl’

J=1.6 cps,1 a singlet at § 2.65 (CO-CH,), two singlets at § 5.75 and §

3
6.30 (protons at Cl and 03), two multiplets centered at 8 7.65 and & 8.0

(aromatic protons).
Anal. Calcd. for CthISNoas (277): €, 60.64; H, 5.45; N, 5.05; S, 11.55.
Found: C, 60.9; H, 5.50; N, 5.0; S, 11.k.

N-[m-Butansultamyl(1l-4) ]-benzophenone(IVa). General Procedure.- To &

solution 2.74 g (0.0l mole) of m-(N-butansultamyl(l-4) benzoyl chloride
in 50 ml dry benzene, was added 1.5 g (ca. 0.0l mole) of AlCl3. The re-
action mixture was refluxed for 45 min. on a water bath, then cooled in

ice for 30 min. and decomposed with cold dilute hydrochloric acid. After
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steam distillation for the remaining benzene layer; the resulting brownish
solid 1.2 (38%) was crystallized from benzene~petroleum ether to give white

needles of mp. 111°. Compound III is readily soluble in chloroform, ben-

MeOH

zene, ether, insoluble in water-petroleum ether. UV: Amax

254, 235 nm
(log € 6.21, 6.20).

IR revealed the characteristic bands for (C=0) 1645 cm-l, (802),
1350, 11ko cm—l, (sultam band) 1290 cm_l. Nmr showed multiplets at § 1.9
and § 2.35 (2 CH,), a triplet at § 3.25 (CH1-50,), a triplet at 6 3.82
(CHQN) and a multiplet centered at § 7.6 (9 aromatic protons) (Fig. 2).

Anal. Caled. for C NO.8 (315): C, 64.75; H, S.43; N, L.uk; S, 10.15.

17717%03
Found: C, 64.9; H, 5.39; N, k.4; S, 10.2.
Compound IVb~f were prepared in an analogous fashion. Table 1 de-
scribes their properties. Compound IVd was obtained in very low yield
after evaporation of the. mother liquor of compound IVe; its IR proved the

presence of O-substitution in the benzene ring.

N-Phthalimidyl-m-benzoic acid(VI).- A mixture of 2.8 g (0.02 mole) of the

m-aminobenzoic acid and 3 g (0.02 mole) of phthalic anhydride in 40 ml
glacial acetic acid was refluxed for 30 min. On cooling, VI separated
as a brownish solid; crystallization from acetic acid gave 4.3 g (80%)
of browhish white crystals, mp. 280°.

N-Phthalimidyl-m-benzoyl chloride(VII).- A solution of 2.7 g (0.0l mole)

of VI in 50 ml dry benzene and 30 ml redistilled thionyl chloride was re-
fluxed on a water bath for 1 hr.; after cooling, thionyl chloride was
evaporated under vacuum, then the reaction mixture was washed three times
with dry benzene, the semi-solid brownish residue was left under dry ben-
zene at 0° for 3 hrs. The resulting solid was crystallized from benzene
to give colorless crystals, mp. 219°. IR: 1800 cm_l (coc1).
Anal. Calcd. for Cl5HBCl NO3 (285.5): N, L.90.

Found: N, 5.5.
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4-Bromo-3'-N-{phthalimidyl)benzophenone(VIII).~ To a solution of 2.9 g

(0.01 mole) of compound VII in 60 ml dry benzene was added bromobenzene
1.6 g (0.01 mole). Then with cooling and stirring, 2 g anhydrous alumin-
um chloride was added portionwise. The reaction mixture was refluxed for
1 hr. on water bath with stirring. After cooling, it was decomposed with
cold dilute hydrochloric acid. Benzene was removed by steam distiilation
and the remaining solid (2.8 g, 69%) was crystallized from benzene: pet-
roleum ether to give brownish crystals, mp. 156-157°. The IR revealed
the characteristic carbonyl band at 1650 cmfl. The nmr displayed five
distinct peaks in the aromatic region: (a) a triplet centered at § 7.95
(6 aromatic protons deshielded by C=0) which is in agreement with pre-

1kg (

viously published b) a singlet at 6§ 7.7T7 (2 aromatic protons adjacent

L
to aromatic protons)l b (c) a doublet centered at 8 7.65 (two aromatic

protons adjacent to the bromine atom) an ill-defined doublet cen-

tered at 6 7.55 (one aromstic proton between two aromatic protons)lhd
{e) a singlet at § 7.31 (aromatic proton adjacent to ni’crogen).lhe
Anal. Calcd. for C,H, BrNO;: C, 62.21; H, 2.95; N, 3.Lk4.

Found: €, 62.0; H, 2.84; N, 3.3.

L—Bromo~3-aminobenzophenone(IX).- To a solution of 4 g (0.0l mole) of

VIII in 50 ml ethanol was added 10 ml of a 93% solution of hydrazine hy-
drate.15 The reaction mixture was refluxed for 2 hrs. The resulting
solid was filtered 2.1 g (77%) and crystallized from ethanol to give
brownish white needles, mp. 134-136°. Its IR revealed bands at 3360 and

1 (c=0), 860 cm_l (two adjacent hydrogen atoms).

3190 emt (NH,), 1650 em”
The nmr spectrum displayed a singlet at 6 4.25 (NH2), doublets at 8§ 6.65
and § 6.78 (two aromatic protons thanking the NH, group),lhf an ill-de-
fined multiplet centered at § 7.85 (aromatic protons adjacent to the CO)

and a multiplet at & 7..45 (remaining aromatic protons). Evaporation
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of the mother liquor gave a solid, mp. 66-68°, whose structure is currently
under investigation.

4-Bromo-3'-N-(l-chloro-n-butane-l-sulfonyl)-3'-aminoacetophenone(X).- To a

stirred solution of 2.8 g (0.01 mole) of IX in 30 ml dry benzene and 3 ml
pyridine, was added over a period of 30 min. 2.3 g (ca. 0.0l mole) L-
chloro-n~butane-1-sulfonyl chloride. After standing overnight at room
temp., the reaction mixture was diluted with ether, then washed with cold
dil. HC1 several times and finally with water. The organic lasyer was dried
over anhydrous sodium sulfate and upon removael of benzene and ether, a vis-
cous brown oily mﬁss was obtained which solidifies upon standing (2.8 g
70%): This solid was crystallized from benzene to give brownish crystals

1 1

of mp. 93-95°; its IR displayed bands at 1640 ecm ~ (CO), 1340, 1150 em

(50,).

Anal. Calcd. for C BrClNO3S (430.5): ' N, 3.25.

177
Found: N, 3.5.

N-3-Butensultamyl(1-L4)-4'-bromobenzophenone(IVe).- A solution of 4 g (0.01

mole) of X in 60 ml 10% NaOH was warmed on a water bath for 5 hrs. After
cooling, a solid was formed, which was crystallized to give brownish crys-
tals 3.1 g (78%) of mp. 124-125° which showed no depression on admixture

with an authentic sample of IVe. Its IR was identical to that of a sample

prepared by the method previously described.

Acknowledgement .- The author thanks Prof. H. Dirr for equipments put at

his disposal, N. M., Salen for technical assistance and Prof. J.-P. Anselme

for revising the manuscript.

REFERENCES

1. S. H. Doss and M. Hamed, Org. Prep. Proced. Int., Submitted for pub-

lication 197T7.

171



12: 43 27 January 2011

Downl oaded At:

DOSS

2.

10.

11.

i2.

13.

1k.

15.

E. F. Elslager, J. F. Cavalla, W. D. Closson and D. F. Worth, J. Org.
Chem., 26, 2837 (1961).
S. Kushner, U.S. Pat. 2,656,357 (American Cyanamid Co.) (1953).
B. Helferich and Senot H. Doss, Egypt. J. Chem. Special Issue, "Tourky"
21 (1973); Cf. C.A. 83, 79172c (1975).
B. Helferich and K. G. Kleb, Ann., 635, 91 (1960); B. Helferich and K.
H. Hermann, ibid, 651, 33 (1962).
S. H. Doss, Acta Chim. Acad. Sci. Hung., 72, 341 (1972).
S. H. Doss, H. Kober and H. Durr, Submitted for publication, 1977.
S. H. Doss, Rev. Roumaine Chim., 17, 905 (1972).
L. M. Jackamen and S. Sternhell, Application of Nuclear Magnetic
Resonance Spectroscopy in Organic Chemistry, Pergamon Press, 1969,
p. 91.
S. H. Doss, A. B. Sakla and M. Hamed, Org. Prep. Proced. Int. Accept-
ed for publication 1977.
S. H. Doss, M. Kausch and H. Durr, Organic Magnetic Resonance, Sub-
mitted for publication.
S. H. Doss, Hode G. El-Masry and M. Hamed, Bull. Nat. Res. Centre,
Cairo, Submitted for publication, 1977.
Arthur I. Vogel, A Textbook for Practical Organic Chemistry, Longmans,
Green & Co., London, 1948, p. hl1lk. ¥*Part XI; ref. 1.
H. A. Szymanski and R. E. Yelin, NMR Band Handbook, IFI/Plenum, New
York, 1968.
8) p. 342, cmpd. S 93, p. 347, cmpd. S 649; p. 348, cmpd. S 3h.
b) p. 342 cmpd. S 93. ¢) p. 33% cmpd. S 161. d) p. 319 cmpd. V
261. e) p. 353 cmpd. V 248. f) p. 334 cmpd. S 1i2.

H. R. Ing and R. F. Manske, J, Chem. Soc., 2348 (1926).

(Received June 6, 1977; in revised form August 11, 1977)

172



