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Abstract: 2,3-Dihydro-H-1,5-benzodiazepines have been syn!«atones in the presence of BBEL,” NaBH, ° polyphos

H H H 1 11 12
thesized fromo-phenylenediamine (OPDA) and ketones undephOrIC acid,’ SI0,, ° Mgo and POG! \ib(OTD?”.
solvent-free conditions in the presence of a catalytic amount 61205/P0s under MW AcOH under MW:? and ionic
molecular iodine. All of the ketones, including cyclic ketones antiquid.*> Many of these processes suffer at least one limi-
acyclic ketones, reacted smoothly with OPDA to furnish producttation such as drastic reaction conditions, expensive
Compared to other reaction conditions, this new protocol has ti’@agents, low to moderate yields, relatively long reaction
advantage of excellent yield and short reaction time at room tempfimes, or occurrence of several side reactions. Most of
ature. them make use of an acid catalyst giving rise to tedious
Key words: benzodiazepin&-phenylenediamine, iodine, ketones,work-up procedures for their separation and recycling or
solvent-free disposal.

In recent years, molecular iodine has received consider-

Benzodiazenines are interesting compounds becauseab attention as an inexpensive and easily available cata
P g P ly2t for various organic transformatios!® Given the

their pharmacological propertiédany members of this L

family are, in fact, nowadays widely used as anti-convu arge number of similar condensation reactions that haV(_e

' ’ een reported to proceed readily under solvent-free condi-
Yfons 1920 we proceeded to examine the synthesis of 1,5-
benzodiazepine derivatives in the presence of a catalytic
amount of molecular iodine under solvent-free conditions

cheme 1). The results are summarized in Table 1.

sant, anti-anxiety, analgesic, sedative, anti-depressi
and hypnotic agentsAlthough the first benzodiazepine
was introduced as a drug nearly 30 years®ageearch in
this area is still very active and is directed towards t
synthesis of compounds with enhanced pharmacologica
activity. It was also found that 1,5-benzodiazepines are 5
valuable synthons used for the preparation of other fus NH, o} N
ring compounds such as triazofogxadiazolo®, oxa- ©: . L _lo solventfree | @[

zino*, or furano-benzodiazepinés. N, O s-lominrt N—F—CHs
Despite their wide range of pharmacological activity, in 1 2 3 "R
dustrial and synthetic applications, the synthesis of 1,5-

benzodiazepines has received little attention, and fexgreme L

methods for their preparation are reported in the literature,

a great number of which have appeared only very receffie reactions were carried out simply by mixing OPDA
ly. These include condensation reactions of OPDA witlyith @ ketone in the presence of a catalytic amount (10
a,p-unsaturated carbonyl compoundshaloketones or mMol%) of iodine under solvent-free condition. The mix-
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Tablel Synthesis of 1,5-Benzodiazepine Derivatives Catalyze

lodine under Solvent-Free Conditions

Entry Ketone Produét Yield Time
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a All products were characterized by NMR spectroscopy.
b |solated yields.
¢ The reaction was carried out on 10 mmol scale.
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ture was ground together in a mortar with a pestle at room
temperature for several minutes, then purified by column
chromatography, and the 1,5-benzodiazepine derivatives
were obtained in excellent yields.

As shown in Table 1, OPDA undergoes rapid condensa-
tion with ketones having hydrogens at thposition in

the presence of 10 mol% iodine under extremely mild re-
action conditions to afford the corresponding 2,3-dihydro-
1H-1,5-benzodiazepines in excellent yields with high
selectivity. Interestingly, both cyclic and acyclic ketones
reacted with OPDA to give the corresponding products in
good yield, without any significant difference. This meth-
od offers several advantages such as high conversions,
short reaction times, cleaner reaction profiles, high regio-
selectivity in the case of unsymmetrical ketones, solvent-
free conditions, and simple experimental and work-up
procedures.

A possible mechanism for the condensation of OPDA
with ketones is shown in Scheme 2; the amino group of
OPDA attacks the carbonyl group of the ketone, which is
activated by iodine, giving the intermediate diimkeA
1,3-shift of the hydrogen attached to the methyl group
then occurs to form an isomeric enamiBe which
cyclizes to afford a seven-membered ring.

In conclusion, iodine was found to be a mild and effective
catalyst for the formation of 1,5-benzodiazepines in excel-
lent yields. The uses of this inexpensive and easily avail-
able catalyst under solvent-free conditions make this
protocol practical and economically attractive. The simple
work-up procedure, mild reaction conditions, selectivity,

and very good yields make our methodology a valid
contribution to the existing processes in the field of 1,5-
benzodiazepine derivatives synthesis.
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3a: Mp 145-146 °C. IR (KBr): 3341, 1637, 1600 ¢nmiH
NMR (CDCL): 8 =1.37 (s, 6 H), 2.25 (s, 2 H), 2.39 (s, 3 H),
3.44 (brs, 1 H), 6.64-7.41 (m, 4 FAC NMR (CDCL): & =
29.4,30.8, 44.9, 68.1, 121.6, 122.3, 126.1, 126.8, 138.2,
140.9, 171.6.
3b: Mp 137-138 °C. IR (KBr): 3328, 1640, 1608 ¢rtH
NMR (CDCL): 6 =0.98 (t, 3HJ= 6.8 Hz), 1.24 (t, 3 H,
J=7.1Hz),1.72 (q,2H = 6.8 Hz),2.18 (m, 2 H), 2.34 (s,
3H),2.71(q,2 H)=7.1Hz), 3.28 (br s, 1 H), 6.78-7.33
(m, 4 H).*3C NMR (CDCL): 6 = 8.8, 11.2, 26.8, 35.9, 36.0,
42.3,70.8, 121.9, 125.2, 126.4, 126.8, 137.6, 140.9, 175.8.

3c: Mp 142-144 °C. IR (KBr): 3320, 1638, 1596 triH
NMR (CDCL): § = 0.81-1.15 (m, 10 H), 1.22-1.42 (m, 4 H),
1.52-1.66 (M, 2 H), 2.38-2.56 (m, 2 H), 2.91 (q, 1H,7.0
Hz), 3.78 (br s, 1 H), 6.56-7.38 (M, 4 iC NMR (CDCL):
$=7.6,7.9,11.9,12.4, 28.1, 28.5, 35.5, 46.4, 68.4, 117.6,
118.2, 126.4, 132.7, 139.1, 142.2, 173.9.

3d: Mp 118-120 °C. IR (KBr): 3265, 1651, 1600 ¢niH
NMR (CDCL): § = 0.96-1.085 (m, 12 H), 1.34 (s, 3 H),
1.50-1.52 (m, 2 H), 1.66—1.75 (m, 1 H), 2.07—2.26 (m, 3 H),
2.25 (d, 2 HJ = 12.7 Hz), 6.60-7.15 (m, 4 HFC NMR
(CDCly): 8 = 22.6, 22.9, 24.1, 24.8, 25.1, 26.2, 28.3, 43.4,
51.7,51.9, 70.9, 121.4, 121.5, 125.3, 127.4, 137.9, 140.5,
173.0.

3e: Mp 150-152 °C. IR (KBr): 3268, 1640, 1601 ¢niH
NMR (CDCL): 5 = 1.81 (s, 3 H), 3.01 (d, 1 H= 12.8 Hz),
3.16 (d, 1 HJ = 12.8 Hz) 3.45 (br s, 1 H), 6.56-7.02 (m, 3
H), 7.14-7.40 (m, 7 H), 7.56-7.65 (m, 4 FC NMR
(CDCly): 5 = 29.8, 42.9, 73.5, 121.2, 121.5, 125.3, 126.1,
126.7, 126.9, 127.8, 128.2, 128.5, 129.6, 137.9, 139.4,
139.9, 147.5, 167.6.

3f: Mp 141-143 °C. IR (KBr): 3270, 1644, 1602 ¢niH
NMR (CDCL): 5 =2.11 (s, 9 H,), 3.05 (d, 1 B= 13.6 Hz),
3.17 (d, 1 HJ = 13.6 Hz,), 3.60 (br s, 1 H), 7.12-7.61 (m, 11
H).13C NMR (CDCL): 8 = 21.3, 24.4, 28.4, 29.0, 46.4, 52.5,
114.7,122.2, 126.2, 127.1, 128.6, 132.7, 133.1, 133.6,
135.5, 136.1, 164.9.

3g: Mp 136-138 °C. IR (KBr): 3342, 1656, 1604 ¢mH
NMR (CDCL): § = 1.29-1.88 (m, 12 H), 2.31-2.58 (m, 3 H),
4.36 (brs, 1 H), 6.71-7.39 (m, 4 F5C NMR (CDCL): § =
23.5,24.1, 24.4, 28.9, 33.4, 38.5, 39.4, 54.4, 67.3, 118.6,
119.5, 126.9, 132.3, 139.3, 143.3, 178.4.

3h: Mp 137-139 °C. IR (KBr): 3321, 1654, 1600 ¢niH
NMR (CDCL): & = 1.88-2.58 (m, 16 H), 2.46-2.79 (m, 3 H),
4.55 (br's, 1 H), 6.65-7.36 (M, 4 FC NMR (CDCL): =
21.5,21.7,23.3,24.5,25.4,33.4,34.4,39.3,40.5,52.4, 63.2,
121.1, 121.4, 126.3, 129.7, 138.2, 142.4, 178.8.

Synlett 2005, No. 8, 1337-1339 © Thieme Stuttgart - New York

Downloaded by: University of Arizona Library. Copyrighted material.



