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Abstract - The application of phase transfer catalysis to the N-arylation

of heterocyclic molecules is described ; N-arylbenzodiazepines are prepared
according to this method. The phase transfer technigue is compared to conventional
procedures. The dynamic sterecchemistry of the ring is evidenced by the change in

1 :
Hnmr spectra line.

Benzodiazepines show marked anwyolytic activity without the sedative effects of barbiturates, or
the side effects of the major tranquillizersl. Diazepam (valium) chlordiazepoxyde (librium) and
clobazam (urbanyl) are among the best known but several benzodiazepine derivatives have been
prepared and tested for improved activity. In the course of our recent research on 1,5-benzodia—
zepinesz’5 we met difficulties in the preparaticon of N-aryl derivatives when using conventional
methods. Therefore we wish to report easy and high yield phase transfer arylation cf 1, 3-dihydro-
1,5-benzodiazepin-2-ones ; this is, to the best of our knowledge, the first application of

liguid-liguid phase tranfer catalysis to the N-arylation of heterocyclic compounds™ .

When Ib is reacted with l-chloro-2,4-dinitrobenzene in the presence of copper and potassium
acetate in order to prepare a N-substituted 2,4-dinitrophenyl derivative of Ib, according to the
reaction procedure described by Bauer et al.6, only one coumpound is obtained : 1-(l-phenyl-
vinyl) -2-benzimidazolone, which occurs from a 1,3-sigmatropic reaction of the seven membered
rinq7. Even when l-flucro-2,4-dinitrobenzene (FDNB) is used under such conditions with the
heterocycles Ta-d, N-aryl derivatives Ila-d are obtained with only 10-15% yield. When o—fluoro-
nitrobenzene (OFNB) is the arylating reagent nc N-aryl compound is obtained. On the other hand
the recent literature gives several examples of easy phase transfer catalysed N-alkylation of

10 i1-13 . . 16
azaheterocycles e.g. aziridinee, pyrroleg' , ilndole P 1m1dazolel4'15, benzimidazole

pyrazolelv'la, pyridazinonelg, adeninezo'zl, and other pharmaceutical intermediateszz, so far ne
study of N-arylation of azaheterocycles has been reported. We have carried cut these experiments
under the following phase transfer conditions : agueous NaOH (50/50 by weight}, benzene, ambient
temperature, reaction time ranging from 4 to 12 h and 10% molar quaniity of guaternary ammonium

catalyst.
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The results reported in Table I show that with FDMNB the vyields ave good (65-82%) ; and
*hat they are very little dependent on the substitution of bicyclic compounds ; only when

cetrabutyl ammonium iodide is used as catalyst a small yield (40%) is observed. This is
consist with the so-called "poisoning" effect of guaternary ammonium iecdides which is due
in fact to the high solubility of the iodide anicn in the organic phase and to a subse-
guent lack of transfer to the reactive ion-pair from the aqueous to the organic phasezs.
On the other hand the yield of reaction is much dependent on the substitution of the
benzene ring and only a 15% yield is obtained with OFNE (¢ -fluoronitrobenzene). This
behavior is typical of the need of activating groups in nucleophilic substitutions at
aromatic molecules reactions even under phase transfer conditions : it was already obser—

. ) . g 24
ved during the reaction of phenols with chloropyridines

Table I : Yields of phase transfer N-arylation of benzodiazepinones 1

Reagent Compound Arylating agenta Catalyst (Q+X_)b Yield %

Ia IIa FDNB TEBA 80

Ia IIa FDNB TEBAHSO4 70

Ia 1la FONB TEBAB 65

Ia Ila FDNE TEBAIL 40

Ib IIb FDNB CTEAB 82

Ic IIc FDNB CTEAB 78

Id I1d FDNB CTEAB 82

14 rIa OFNB CTEAB 15
a : FDNB : fluoronitreobenzene, OFNB : o-fluoronitrobenzene ; b : TEBA : triethylkenzylammonium
chleride TBAHSQ4 : tetrabutylammonium hydrogencsulfate. TEBAI : tetrabutylammonium iodide ;

CTEAB : cetyltriethylammoniumbromide.
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The structure of compounds IIa-d described in Table II are in agreement with analytical and
spectral data (ir, ms, nmr). The mass spectra show the main fragmentation pattern of benzodiaze-
pinones : formation of a ketene from the molecular ion25. The lHnmr spectra deserve a special com-
ment : the methylene of the diazepinone ring appears as a AB guartet, atJﬁ= 3,3-3.7 ppm, wich

coalesces at higher temperature to a singlet. This can he attributed to an equilibrium of a

26
diazepine ring between two pseudo-boat conformations '28. This dynamic nmr behavior is further
studied,
Table II : Physical and nmr data of compounds ITa-d
a 1 b
Compound Formula MpeC Hnmr data

ITa C gl o%,00 130 2.,4(s,3H) ; 3.4(q,2H) ; 7.7(m,7H)

ITb CyyHy 4,00 170 3.7(q,2H) ; 7.7(m,12H)

1Ic ClBH16N405 175 2.1(s,3H) ; 2.3(s,3H) ; 2.4(s,3H) ; 3.3(q,2H);7.6(m,5H)

IIc C23H18N4O5 214 2.1{s,3H) ; 2.3{(s,3H) ; 3.7(q,2H) ; 7.6(m,10H)

' . P 2.3(s,30) ; 3.5(q,2H) § 7.5(m,11
114 c23H19N405 123 2.1(s,3H) ; 3=, 3H) 3.51(gq,2H) 7.5%(m,11H)

a : recrystallized from benzene ; b : recorded with a Perkin Elmer R 12 B (60 Mhz) of Fac. Sci.

Rabat ;in CDCl3 10%, with TMS internal standard ; given in ppm (usual abbreviations).

In conclusion the phase tranfer N-arylation described in this paper is a convenient method which

is not limited to benzodiazepinones but could be extented to other azaheterocycles.
- REFERENCES

1. D. Lednicer and L.A. Mitscher, "The Organic Chemistry of Drug Synthesis",John Wiley, New-York
1977,

2. E.M. Essassi, R. Zniber, A. Bernardini and Ph. Viallefont, Org. Magn, Resonance, 1982, 18,
134,

3. R. Zniber, Thesis, 1981, Rabat, Mcrocco.
M. Salem, Thesis, 1981, Rabat, Mcrocco.
El Abassi, Thesis, 1984, Rabat Morocco.

. Bauer, K.H. Weber and M. Unruch, Arch. Pharm., 1972, 39?, 557.

- Maurette, A, Lopez, R. Martino and A. Lattes, C. R. Ac. Sci. Ser. ¢, 282, 1976, 599

4

5. M

6. 2

7. M. Israel, I.C. Jones and E.J. Modest, Tetrahedron Letters, 1968, 4811.
8. M

9. A

Jonczky and M. Makossa, Rocz. Chem,, 1975, &?, 1203.

10. N.C. wang, K.E. Tec and H.J. Anderson, Can. J. Chem., 1977, 37 411z
11. E. Santaniello, C. Farachi and F., Pontl, Synthesis, 1979, 617.

12. A. Barco, S. Benetti, G. Pollini and P. Bataldi, Synthesis, 1976, 124.
13. V. Bocchi, G. Casnatti, A. Dossena and G. Villani, Synthesis, 1976, 414.

14. H. bou and J. Metzger, Bull. Soc. Chim. Fr,, 1976, 1861.

15. H. Galous, I. Gergerat, C. Farnoux and M. Miocque, Synthesis, 1982, 1103.

— 801 —




16.
17.
18.
19.
20.
21.

22.
23.

25.
26.

27.
28.

29,

L.J. Mathias and D, Burkett, Tetrahedron Letters, 1979, 4709.

G.
J.
T.
L.

I.
J.

Tarrag®, A. Ramdani, J. Elguero and M. Espada, J. Heterocyclic Chem., 1980, {j, 137.

Elguero, M. Espada, D. Mathieu and R. Phan Tan Luu, Ann. Quim., 1979, Z?, 729.
Yamada and Ohki, Synthesis, 1981, 6&31.
Lindblom and M. Elander, Pharm. Technol., 1980, 59.

Shinkai, M.C. Vanderzwan, F.W. Hartner, R.A. Reamer, R.J. Tull and I.M. Weinsteck,
Heterocyclic Chem., 1981, %?, 197.

P.

Cocagne, R. Gallo and J. Elguero, Heterocycles, 1983, %9, 1379,

E.V. Dehmlov and S.5. Behmlov, "Phase Transfer Catalysis™ 2nd Edition, Verlay Chemie,
Weinhein, 1983.

H.
&)
by
<)
P.
M.
7,
~J

G.
1

Alsaidi, R. Gallo and J. Metzder, Synthesis, 1980, 921.

A. Kost, P.A. Shabatyan, P.B. Terentev, Z.F. Solomko, V.S. Tkachenko and L.G. Gergel
zh. Org. Chem., 1972, 8, 2113

J.-P. Lavergne, Ph. Viallefont, J. Daunis, Org. Mass Spectrom,, 1976, %5, 680.

J.-P. Affane-Nguema, J.-P. Lavergne, Ph. Viallefont,Ibid, 19277, %3, 136.

Linscheid and J.M. Lehn, Bull. Soc. Chim, Fr., 1967, 992.

Sarrazin, M. Bourdeaux-Pontier, C. Briand and E~J. Vincent, Org. Magn. Resonance, 1976,
89

Vernin, H. Domloj, C. Siv, J. Metzger, A. Archavlis and J-R. Llinas, Chem. Scripta,

980, 16, L57.
L)

Heceived, 20th November, 1984

— 3802 —




