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gbstract----A reaction of tetrahydro-1,3-benzodiszepines with arceatic aldehydes wnich yields
the hithertc unknown { S-sethanatetrahydro-1,5-benzodiazepines as a single stersoisomer s

dascribed. The stereocheeistry of the products is established using proton nar spectra.

I 3-Benzediazepines beiong te a pharmacclogically important group of heterocycles Clcbazam and Lofendazas
being twe esamples possessipg 1,5-benzndiazepine skeieton, Several 1,5-Denzodiazepine analogs  are
active in anisal sodeis as sedatives, suscle relaxants, and display useful ONS activity.E In spite of the

Uin the area, the reactions of tetrahydrobenzodiazepines have not been extensively studied. e

yaluaindus worg
report herein & reaction of tetrahydro-i,5-benzodiazepines namely, a stereoselective bridging reaction with

aroeatic aldehydes to give bridged 1,%-benzediazepines (8,

RESULTE AND DISCUSSION

The synthesis of pridged {,3-henzodiazepines (B! was accomplished according to the synthetic ssquence described
in Schese. The coeson starting materizl fer the twc intereediate tetrazbydro-i,S-benzodiarepines {4 and 7} was o¢-
phenyienediagine. Thus g-phenylesedizeine was :undensed2 with aesityl oxide (2} to vield the benzodiazepine (3!
which was then readuced cafalytically with hydrogen to yield the tetrahydro derivative (8), The structure for

the condensation product beiween g-phenylenediasine and sesityl oxide was previously indicated as 18 but Iy nar

spectrai evidence clearly arques zgainst the snasminc structure '@ and confirms the assigasent as 3,

The other tatrahyére-i,S-benzodiazepine (8} was synthesized by the lithium alumicua hydride reduction3 of the

1,3-benzodiazepinane (&), the latter derived fros g-pheaylenediamine {1! and¢ crotonic acid (5)4.
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Scheme : Synthesis of Bridged 1,5- Benzodiazepines
Reagents : (i) Mesityl oxide {2), 50-60C {ii) Hp /RaNi,
45°C, 45 psi (i) ArCHO, CoHgOH, A

liv] Crotonic Acid (5) A (v) LiAlH, , THF.
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The tetrabydra-l,S-benzodiazepines (4 and 7) anderwent smooth condensation with aromatic aldehydes to yisld a
singlz isomer of bridged 1,5-benzodiazepine (B ar 9). That only one sterecisomer (B or 9] was forsed in this
reaction  was suggested by the exasination of the crude product by &H nar within the limits o+ detection. The

recrystallized samples {all of which had identiral i

K ner with the corresponding crude samplesi were amalyzed
by 230 nar which indicated exclusively the forsation af a single sterepisomer {nc duplication of any of the

carbop signalsh. The structure of the isomer is shosn s be B {and not 9! by the fpilowing evidence.

The znalysis of the iy nar spectra of the bridged I,5-henzodiazepines gave the crucial evidence for the steres-
trarturg {Tabiel, The ceven line signal at & 1.45 was unequivocally assigned to Hza with coupling constants of
12, b and & He, The intensities of the seven constituent iines were corresponding ta 1:4:7:8:7:4:1. The cou-
sling constant J = 12 Hz was then assigned t5 J?a,3a' a diaxial coupling. The other twn coupiing values of & Hz
each could be assigned t2 JEa,Se and JZa,Z-EH3 couplings, Hence, the 'y nar spectrum clearly points to 2 dis-

T . ; . L HR & .1 .
ortionisss chair focrs for the the sis meaberad ring defined by §°-C°-L i ¢ and confirms the steres

5. Thic distortionless chair form would be diffizuii with § where the aryl group at {pp 8?2
= Ar in 9 sould have severe interactions with Cy-axial sethyl grawp., Thus the stereochesistry at {4 in the

bridged 1,5-benzodiazepines is proved to be as shomn in B,

Sisilar proton chesical chift values of Co-sethyl hydrogens in 8-a and 8-b peint out that in the Iatter com-
pounds alss, the Do-sethyl qrovp is equatcrially disposed (Table). Alse, the C.p-K signals in B-z and 9-b are
2t Yower field strengths by &.3 ppe than the corresponding sigra! im 8-, 8-d or B-e. This is atbributabis to
steric deshielding betwean ©yp-Pydrogen and Cg-axial aethyl group protens in 8-a and B-b. This obzervatios
indicates sltersachesical identity at C.p between 8-a, B-b series and 8-c, B-d, B-e series. in addition strong

t . . S I .
‘32 rar cheaical sh;&ts sigilarities, for example, hetween B-a and 8-c, corroborates the above conciusion.

EIPERIMENTAL

The selting points reported a2re uncorrected, The W oowr spactra were run on a Varian EN-368 spectroseter using

=

TS ag the interaal standerd, Chemical shifts are in § values.
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1H-2,3-Dihydro-2,2 4-triaethyi-1 S-benzodiazepine {3}

Mesityl oxide {2, 9.8 ¢, 0.93 eci} was added zlowly in about 1 f to & wars {58-58% ©) solution of g-phenyliene-
jiaaine (I, 18.8 g, 8.1% s0l} in henzenz (3@ alj. The reartipn mixture was refluxed for 7 b, Solvent was re-
goved to get 2 paste thet slowly solldified to 2 brown soiid, The selid was recrystailized froe petroleus ether

X

tbp 40-68 °C1. Vields 5.2 g {2 %5 ap 125128 7, W WertCOCiyl L35S, 8, Cpe(BHaly, 223 0, 2, O,

« 2.9% ibr s, 1K, NH), 6.08-7.2&(n, 4+, aromatic hydrogens).

2.381s, ¥, thogg

1H-2,3,4,5-Tetrahydro-2,2, 8-trisethyl-1 ,5-benzodiazening(d)

The benzodiazepiaz (I, 1R g, 8.051 ecl) was reduced in ethyl acetete {508 al) under an atecsphere of hydraogen

to the hanzsdiazepine (4} using Reney mickel {7 gi at 45 B0 and 45 pei precsurs for 2R h, The reaction eizture

sas filtered 1o resove the catalyst. The solvent #as resoved and the resulting il solidified slawly, The

product was purifisd by crystallizing from petrolecm ether !hp 48-48 °C 3. Yield 6.6 g {65.5 113 ap 69-7! GE;
RPN

(lit.,= ap 59° C), fy Nar {CDC1y, D50 euchanged to remove NH signalsi [.3bls, I, 52-655!, 1234, 1 = 6.0 He,

35, ety L3BGs, 34, COCH), L6Ba, 2%, OO0, 3200, 1, COY, 6.7006r s, 45, aromatic hydrogens)

(-2, 0,4, 5 Tetranydra-J-methyi-1, S-benzodiazepine(y)

.

To a warz suspersion of lithium alusinum hydride (2.4 g, 15.9 macl) in dry THF 158 e}, benzodiazepinene (&)
(1.5 g, 8.5 meoli in about 30 al of dry THF was added siowly in about { h. Frothing was observed as soon as the
agdition started. The resction mixture was stirred at 48-30 C for 7 h, at rooe temperature overnight and again
at 43-58% ¢ for | h. Unreacted lithiue alusipue hydride was decomposed by the addition of 2N NalK solution till
frothing ceased. THF was decanted fros the white sclid foreed ané the solid was washed well with THF, The
cosbined THF washings were concentrated in vacuo to gel a dark brows liguid. It wes extracied »ith einer ant
the orgenic extract was washed weil with watar and dried over arhydrous sodiug sulfafe, Cther was resoved  ig
get an sii which salidified on cooling. The sclid was recrystaliized froe petroleus sther (o 48-68 °C). Yield

36 13 op 98-108 °0; Giit., mp 98-999 Ch. 1 Nar (0011 L2504, 0 = 6.0z, 3, 0ODE,  LITLARG,

e, W'y and W), 6.65(s, 4, aromtic hydrogens),
aznzral Proredure for the Synthesis of {,5-Methano-4H-2,3-dibydro-iB-aryi-1,5-henzodizzonines (B a-gl

Berzodiazepine 4 or 7 (0.8 mol) and the arosatic aldehyde {(B.81 2cl) were gived in 188 &l of beazene and  the

sater separafad was resoved in 2 Dean-Stark apparatus for the length of tise indiczted in the Tsble for the
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individual zoapounds. Selvent was then resovsd in vacup and 1H ngr of the crude solid was exaeined, The product

was then purifieéd by recrystaliization from @ suitable soivent mentioned in the Table for analysis and sp,
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