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Summary:Preparation of 4-methyl-(1), 3-methyl-(2), 2,2- dimethyl-(3) and unsubstituted -(4),
1,3,4,5-tetrahydro-2H-1:5- benzodiazepines has been accomplished by LiAIH4 reduction of cor-
responding 1,3,4,5-tetrahydro-2H-1:5-benzadiazepin-2-ones (5- 8). Physical properties, mass and
Hnmr. spectral properties of 1 - 4 have been described, whereas those of 5 - 8 are being pub-
lished elsewhere. Carbon-13 n.m.r spectral properties of 1 - 8 are included in this paper. All these
compounds will be subjected to dynamic Hnmr spectral studies in order to obtain information
regarding the cffect of methyl- and carbonyl - substitution on the solution conformation of
medicinally important 1,3,4,5-tetrahydro-2H 1:5-benzodiazepine ring.

In view of the medicinal importance of ben-
zodiazepines [1-6], a massive research effort has
been directed towards the preparation and study of
their . properties, specially solution conformation
[7,8] of this class of compounds. Preparation of 2-
methyl-(1), 3- methyl-(2), 2,2-dimethyl-(3) and un-
substituted-(4), 1,3,4,5-tetrahydro-2H-1:5-benzodia
-zepines has been accomplished by LiATH4 reduc-
tion of 4-methyl (5), 3-methyl-(6), 4,4-diethyl-(7)
and unsubstituted-(8) 1,3,4,5-tetrahydro-2H-1:5-
benzodiazepin-2-ones. Compounds (5), (6), (7) and
(8) have been obtained by the reaction of [10,11] o-
phenylenediamine with a,8—unsaturated acids,
namely crotonic, methacrylic, methylcrotonic and

acrylic acids respectively. Synthesis of 1,34,5-
tetrahydro-2H-1,5-benzodiazepines by this method
has not been previously reported in literature.
Compound 4 was prepared by another method [9].
Compounds 1, 2 and 3 have not been located by us
in previous work. Preparation of all these com-
pounds was undertaken in order to subject them
later on to the study of their stereochemistry using
mainly dynamic proton n.m.r technique. Compound
(5) and its 7-substituted derivatives have already
been subjected to such studies [8). It has been
found that this compound and its derivatives exist
mainly in boat conformation in solution. Such
studies, when carried out with all these compounds

*To whom all correspondance should be addressed.
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Table-1
Compound M.P."C/Sotvent Rex 10° % Yield Mass Spectral
No. for Cryst. Chloroform/ Fragmentation
Methanol
%1
L 90-91 57 40 162(base peak) 147,
Pet.ether 132,119,106,92
2 835/ 60 30 162, 145,132,119
Pet.ether {base peak), 197, 92.
3 63-64/ 59 35 176,161,(base peak),
Pet.cther 133,119,92.
4 101-102/ 52 25 148,130,119 (base peak),
Pet.cther 106, 92
Table-2: spectral fragmentation of compounds 1 - 4. All
a these compounds exhibit much lower melting points
H a as compared to the corresponding ben-
N zodiazepinones [10,11]. Elemental analysis confirms
b
the molecular formulae of these compounds.
Proton nuclear magnetic resonance data of these
compounds are shown in Table-2. These data con-
N b firm the expected structure of the reduced products
¢ 1-4. Since 'H n.mr spectra of all compounds (1 -
cl

lta=a'=b=b'=c=Hc = CHs
2a=a'=b=c=c' =H;b' = CHs
3a=a1=b=b]=H;c=c1=CH3.
da=a'=b=b=c=c =H

Chemical Shilts (ppm) and Peak Pattern of different Protons

Compound
a a' b b ¢ o
1 3.30(m) 1.70(m) 2.8(m) 1.30(d)
2 327(dd) 1.96(m)0.94(d) 3.27(dd)
3 3.09(m) 1.76(m) 1.21(s)
4 3.05() 1.82(m) 3.05(t)

(1 - 8) will reveal the effect of degree and position
of methyl substitution as well as of carbonyl group
on the conformation of this mobile ring system.
Present paper describes the preparation, physical,

mass- and 'H, C-13 n.m.r- spectral properties of 1 -
4 and C-13 n.m.r data of 5 - 8. Proton n.m.r data of
5 - 8 are being published elsewhere [11].

Table I shows percentage yield, melting point,
R¢ value in thin layer chromatography and mass

8) have been measured under similar conditions,
comparison of the peak pattern of 3-methylene
protons in 1 and § indicate that conformational
mobility of two ring systems is different. These
protons appear as multiplet at 1.7 ppm in 1,
whereas in 5 they are resolved into two definite
double doublets at 2.42 and 2.63 ppm. Similarly 2
and 4-methylene protons appear as two well
defined double doublets at 3.27 and 2.58 ppm in 2,
whereas in 6 [11] 4-methylene protons show un-
resolved multiplet at 3.5 ppm. There is therefore a
need to carry out similar 'H dynamic n.m.r studies
with 1 - 4 and 6 - 8 as have been carried out with 5
and its derivatives. Off resonance C-13 nuclear
magnetic resonance data of compounds 1 - 8 shown
in Table-3 are also in agreement with their ex-
pected structure. As far as our knowledge is con-
cerned, no C-13 nmr. data for
1,3,4,5-tetrahydro-2H-1,5-benzodiazepines have
been published.

Experimental

Reduction of compounds § - 8 was carried out
using 1 mole each of the compound and 0.5 mole of
lithium aluminium hydride in ether. The results of
elemental analysis of 1 - 4 which were carried out in
W. Germany are as follows:
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Anal C H N

land2 Calc. for CioHidN2 7407 864 1728

1 Found ™ 7409 862 17.30

2 Found ™ 7406 866 1729

3 Calc. for CroHieN2 7495 9.5 5.90
Found ™ 7489 9.14 588

4 Calcd. for CoH2N2 7294 816 18.90
Found ™ 7290 8.18 18.88

Mass spectra of compounds 1 - 4 were taken

in H.EJ. Research Institute of Chemistry, Univer-

sity of Karachi, Karachi-75270, Pakistan. Proton
magnetic resonance spectra of 1 - 4 were measured
in deuterated chloroform using 100 MHz Jeol
nuclear magnetic resonance spectrometer. C-13
Magnetic resonance spectra of 1 - 4 and 6 - 8 were
measured in dimethylsulfoxide-Dg using Jeol 67.0
MHz nuclear magnetic resonance spectrometer,
whereas that of 5 was measured in deuterated
chloroform. M.H. is grateful to University Grants
Commission, Islamabad, Pakistan for providing
financial support for this work.

Table-3: Chemical Shifts ppm and Peak Pattern of Different Carbons in1 - 8.

9 H )
IN
X 11
3
7 10
6 Ns—4

Compound C2 C3 C4 C10 C6 C7 C8 C9 C11 3CHs 2CH3 4CH3
No
1 4584 4000 S1.86 13943 11936 1190 11878 11978 141.09 - 2268
t t d H d d d d s q
2 5254 3572 5254 1406 11892° 11837 11837 11892 1406 1647
t d ot s d d d d s q
3 427" 4355 SLT1 13738 12188 12175 11946 121.79 14149 - 2916 -
t t t s H d d d d s q
4 4634 3226 4634 14076 11895 1195 11895 11895 14076 - .
t t t s d d
5 17243 5370 41471 3827 12085 1218 12554 12194 1277 - . 2354
s t d s d , 4 d d s q
6 17460 3777 5237 13991 11822° 118200 124.18 121.9%0 12616 1375 - .
s d t 3 d d d d s q
7 17115 4615 6027 139.14 12085 121.18° 12552 12194 13062 - 29.46
s t s s d d d d s q
8 17270 4424 3656 13953 11888 11806 124.05 12177 125./77 - .o
s t t t d d d d s

* can be interchanged betweem them ** can be interchanged between them
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