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-----4 reactio! o i  tetrahydro-llS-benz~dialeplnes *ith lrolatir aldehydes w i t h  yields 

1% kitbeito unknow.l 1,S-~e!i;anotetiabydr~-i,5-be~2od1~zepir ar a single rtereoironer is 

d?srizbej. The stereotheaistry of ! h ~  products is established using proton nar spertra. 

:?5-Yea:odiazepines belong to a phar~aralogiially important group 04 heterocycles Clobazan and Loiendaiaa 

being !no erar?lei p ~ 5 5 e s i i ~ g  1,:-benzodiazepine skeieton. Several 1,5-beniodiazepine analogr are 

active in anisai ,odeis a i  iedatlves, suscle relaxants, and display useful CNS attlvlty.' In spite oi the 

r3iuiinous norri in the area, the reactions of tetrahydrobmzodiazepines have not beer ext~nsively studied, Ye 

report herein a reaction of tetrahydro-1,s-oenzodiazepines naaeiy, a rtereare1ert:ve brldging reaction with 

i,?matir ildenydes t 9  g l v i  bridged 1,s-benzodia?epi~es LB!. 

TL ,e .. .fathesis cf hridgei :,S-heniodia2eplnes IE! was arco~plizhed according to the rynthetir seqilenie orscribed 

:o Schete. The iolron ;tartlag arterial fcr the txr :steileC:a!e te!rahydr0-:~5-benzodidzep~nes I4 and 7 1  war 1- 

7 . . .  
pbe?yleeeliaeine. Thus a-phenyleoeciaeine was ccndensed' "::a nerityl oride 121 to yield the benzadiazepine 131 

bbiih m i  fk? ridlued :ataiytical!y sit3 hydrogen to yield the tetrahydro derivative 141, The structure for 

!s? :::?easation pro$;;! b e t w e n  k-phenylenediaaine and aesityl oxide was previously :ndlrated ar 18 but 'H nor 

spectral evidence clearly arguer against the esasino str*.cture I@ and con!irsi the assignment as 3. 

The d h e r  te:ratyCrp-i,Z-benzodiazepine 18) #as synthesized by the lithiur aluaioum hydrlde reduction' nf the 

1,s-benzodiazepinuoe i h ! ,  the latter derived iroa a-phenylenediasine !I! and crotonic acid IS!'. 
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Scheme : Synthesis of Bridged 1,5 - Benzodiazepines 

Reagents : ( i )  Mesityl oxide (21, 50-60'~ ( i i )  H2 IRaNi, 

L ~ O C ,  L5 psi (iii) ArCHO, C2H50H, A 

(iv) Crotonic Acid (5) A (v) LiALH.4 7 THF 
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The tetrahydro-i,5-benzodiazepines I4 and 7) underwent ~ n u o t h  ~ O n d e ~ s l t i m I  ~ i t h  aromatic aldehydes to yield a 

sing:. iroaei of bridged 1,5-benzndiazepine (8 or 91. That only one ~tereoisoner !8 or PI was fornpd i n  thls 

reliiix *is suqgeited by !he era#l~atioa of the crude product by 'H o w  #>thin the lilits of detection. The 

! a ! ! :  iaepies lali c? xhirh had ide"iira1 'H nar with the ~orreiponding crude ralp!esl rere analyzed 

by "C nlr xhich indicated exclus~vely the Jarsation of a single rtereoisoler !no dupliiatioo of @x af the 

carbnn sigoalr:; 'he itril:t;ie of the iroeer ii ranxr !s be 8 land no! q !  by the 'nilo~inq evidence. 

Tie tnalyiii o f  tbc 'H ntr spectra o+ tle Lrllged 1,:-henzodiazrpines gave the rrui:al evidence for the stereo- 

+:r.itoie :iable). :% sejen line r;;sal at f 3.45 *as snequiioiallr assigneo to 3'' with cmp:iiig constants cf 

: 2 j  b and b Hz. :he h i e m i t i e r  c! the seven conititurn! iines "ere iorrerpondinq to 1:4:7:8:7:4:1. ?he cuu- 

piing c3sstant J = 12 Hi xas then assigied t; JZa,ja, a diariai couplirg. The other !ma r u u p l i n ~  values of b Hz 

each io:!? be zrrigned te J lr ,Je  and Jd2 cwplingr. Hence, the 'H nsr spectrun <:early poi!!s to a dir- 
,- 3 . < 

i..ii?,:,.. :hair ?r ia  h i  the the six *elbered iiny defined by H.-c'-c~-c~-N'-~!' and ioniirlr the stereo 

r i i ~ ; i ~ r s  ?-a ;nd !-i. This ?istortioa!esi chair !err would se di!ii:rli with P *here the aryl group at Ct8 IR' 

= Rr il 9 )  xouid h l v ?  severe interartmni #its C1-axial ,ethyl 9rou;. Thus the ~ t e r e o r h e ~ i r t r y  at Clg in the 

brilged 1,s-benzgdiarepines is ? r w e d  to be a i  s h o w  in 8. 

Z i s i l ~ r  prctcn chenirzl shift rriaei o: C,-rethy: hydroyens in 8-a and 8-b point out that in the latter con- 

poi;i;ds airs, the f--se!hyi group is e~.%tnrial!: disposed liablel. Riso, the CIB-H siqna!~ in 8-a aed 9-b are 

c! four- !:el? 5:iecgthr Cy 8.: pps than the corre5poading rigoal in 8-c, 8-d or 8-e. This is attributable to 

. L S P < .  ... ., deihieldini betwern C:t-hydrogen an? C1-axial .ethyl grnup protons i n  8-a and 8-b. This observation 

~cdrrjtei ite:zxheai:zi i?entity at Cia b e t w e n  8-a, 8-b series and 8-c, 8-d, 8-e series, i n  addition strong 

lJ: E # ?  iherical shifts siri!arit:ea, for exanpie, b e t ~ e r n  8-a and 8-i, corroborates the above conclusion. 

i% ere:tiag pci-t; rryjrtro are vocorrected, The 'H nar spectra Here run on a I'arian €8-368 ~pertro.eter using 

'7s is :?+ ;ii+:i;! ; ? i i i t ~ d ,  i>rrliai inifti are ia E values. 



iH-2,3-Dihvdro-2,2.4-trim~thv!-!.5-benzodiancine (31 

Hesity! w i d e  (2, 7.8 Q, 8.93 80;) Has added 5loxIy in about 1 h to a Marl (56-66' Ci iolution c! c-phenyiene- 

3iaaile (!, 12.8 j, 8 . l l  sol! il benzene :58 a:;. :he -eartion lixture was reflured ;or 7 h. Solvent was ie- 

scve? to get a pir!e !?it iiutiy so:idi!:ed to a bromn solid, 'he so!!d #a5 re:rr;tail:zed fro8 petroieiis ether 

:bp "-68 "c). Yir:?: :,i 5 :2e L1; 1; 12:-126 9,  'H N U  5 , C !  2 2  i ,  2 cZii:', . -> ' 

2.381r, 34, :4-~f3z, 2.93 inr 5, !., Hill,  6.58-7.261e, 4'. arowatxc hydrogens!. 

IH-2.1,4,5-Tetrahvdr~-2,2~1-trilethrl-i .:-ben;odii;evinel4! 

T?: Sek:cdraiepi;z !;, !$ ;, 8.25: x i !  war rrjired ia ethy; arekite (588 s!! m d e r  an stnosphere o i  hydrogen 

to the bes?od:azepine I!! using Haney rickel I? g' a! 4 5  'C and 15 pri pre:inrr '2: 2 8  h, 'he reactioi! eir!ure 

+as iiiiered :a realye tat :atalyst. The 5c!veot xas renovel and the resulting ci! solidified slowif. The 

cicdu:! *as ~ i r i f i ~ d  br  rrys?a;;iz~ng (ma petrole", ether lbp 46-68 ? C .  Y-!d 6.6 g 165.5 11; ap 69-i! 

!!it.,' r j  >9' Ci, 'ti Nnr iCBCli, 0?[1 exchanged to remove nil signal;! l.Bbls, 3', 1'-2d71, !,?!id, ! = 6.8 H z ,  

3 ,  C ' - C ~ ~ ! ,  !.3111, 3 < ,  C2-c%!, l.b8lr, ?*, ~'tll!, 3.2811, I!, c$!, 6.78lhr r,  I;, aroeatii hydr~geor! 

1H-2,~.~,5-~r:-~nrdi~-Z-sethvi-I.5-ben?od:azec:rel7! 

c a wdii ncspecsioi; 0i lithius alualnvl bydride (8.6 g, 15.8 llol! in dry THF '58 ti!, benzodiaicpinene 161 

(1.5 g .  8.5 saoli in about 58 ai c! d r y  THF xas added s!o*!y in about ! h. Frothing xas observed as 5pon a5 the 

zdditior! started. ihe reaction alrtvre war stirred at 46-56 i ior i b, at room temperature overnipht and apdin 

at 48-58' C for ! h. Unieaited !ithius a l l l s l a ~ ~  hydride *a5 Ceccn~osed by the additinn of 2R NaiH ioiutian tii! 

frctbisg :?ir!?. ?YF i d s  de;an:e@ fro& the #h:!e rclid forrec an0 i l e  ic!id war w i n e d  *ell #it& THF. !he 

combised THF r a s h i a g ~  were ronieotrated in ?ariic t o  ge! r dart  bram llsuid. i t  di;i er!rac:ed nltb tinzr Z F C  

I n e  crgaair extract #a5 m h e d  ~ e : i  w i t  "ate7 an0 dr:ec cver arihyoroc5 5nn:uc ru!iate, Ether was reac.:?? !c 

gei an ;ii "hick ralidified on coaliag. !he ieiid was recryrtaiiiied fro* petraieda ether !Sr 18-68 '~1. Yield 

8.: 9 ::ti:; EY 98-lE@ 'C; ' l i t , : '  l i p  ~ 8 - 9 9 ~ i i .  '8N.r 1CUCi3i 1.251di d : 6.8 Hi, I-, C2-:%!? :,3:-2,B@is, 

? 2 .  . , .'$I, 2.48-1.3811, 5 - ,  C2& aa? c 4 5 ,  f ! '~ and Y5!!, 6.6515, arosatir iydrogenr!, 

:?b?iai ?ic:edure $or :he Synthesir ?f !,5-l(ethano-4H-2,3-dib~dro-iB-1rvl-!~5-ben~~diai~i fi & 

Ee::cdia:epinr 4 or 7 :@,Mi so!] and the arosatii aldehyde i8.81 aoll ne7e aired in !BE el ~f bc?:ene and the 

ratrr jeparltej &as reraved :r r fiean-Stark apparatus for the lenptb t i  tise in?:ra!rd in :he Table for the 
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iadividuai  :ompoul55. Solvent xas then rescu?d is vaauii anti !H ?*r a: the  irude so l id  nis erarined.  The prgduit 

na i  !her, purif ied b j  i e r i~s ta i l i : i t i : .  iwm a ;o;tahle i o i u e ~ !  reotioned in the  Table for a n z i y l i r  iri6 r p ,  

A~XVIHLEIE4NEUi3 

Pa i t  of t h i s  research x c r l  was :arried c-! c! Hiadu:?i: !:la-Sri~y i.e!ra-:k C e ~ i r ? ~  Phawa ?i::i:>s, i?re;i?: 

Ear!, Bctbay- 4UBBA:. The aiithori thank Dr. i'. Naqaralan acd Pr, 6, 2 Xtir ivr  e ~ i o o r a q e a e a t  a d  Or. $. Sei- 

vaviaayakas fo r  ana ly t ica l  data. 
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