
Bicyclic Homologs of Piperazine. VI.' Synthesis and Analgesic Activity of 
3-Substituted 8-Propionyl-3,8-diazabicpclo[3.2.l]octanes 

T I i ( >  discovery of aiialgesic act'ivity in 3-methyl-8- 
pi~opioiiyl-:3,8-diazabicyclo [3.2.1 ]octane1 (I) led us to 
syiit~licsize a number of analogs with the aim of defining 
t lit' sti'uctiire-activity relationships in the series and 
possibly improving the activity of compound I. 111 
a prcvious paper' we described a series of derivatives 
ivlrci~c the 8-propioiiyl group of I was replaced by other 
acyl or  carbalkoxy groups. I'reliminary pharmaco- 
logical tcst's showed t'hat all those analogs were less 
active as analgesics t'han I, thus suggesting that  any 
niodificatioii 011 the propioiiyl group was unfarorable 
fi)r tlic aiialgesic activity. In this paper we report the 
.syiitliesis of a n u r n l w  of compounds where the modi- 
ficstioii coiiceriis the 3-methyl group, together with 
pi.cliriiiiiary pharmacological data. The choice of t'h(. 
:hil)st i tuent was eft'ect'ed takiiig iiito accouiit similar 
studies coiicer~iiiig the sulxkit'utioii of the methyl group 
1)criitlecI to thr. iiitrogcn in \vel1 kiiowii analgesics likr> 
i~iorpliiiir~~ mid meperidine. 

Chemistry.--To ohtaiii most of t'he rompounds listvtl 
i i i  Tal)l(~ I .  8-propioiiyl-3,8-tliazal~i~~~~~lo~3.2.1]oc~tsiic 
( I  I ) I V X ~  employctl as startiiig material. T t  ~ v t s  pi.(%- 
p i w  1 l)!- :ac.ylatioii with the propionic. aiihydride of 
:~-l)(~ii~y1-:~,ti-diazabic~clo [3.'2.1 ]octanci4 to 3-beiizyl-8- 
~)i.o~ioii!.l-::,8-diazat)icyclo [X.2.1] oct'antx (IS) aiid 1)y 
catalyt,ic rwnoval of the benzyl group. Treat'rneiit of 
I I witli \-ai-ious alkyl or aralkyl halides yielded coni- 

~ i t ~ ~ i ~ ~ d i i i ~  desciibed i i i  the Esperimental sectioii. 

Io'1,)wiiig way. Catalyt'ic hydrogeiiolysis of 3-plicir- 
yl-3- cai.t,o~)eiizylc,s~- ;3,8-diazahicyclo [:2.2.1 Ioctanc-2,l- 
d i o i i i ~ ~ l  gavo :I-plieiiyl-:1,8-diazal,icyclo [3.2.1 ]octaiicx- 
2> k- r l io r io  !XSI). Ilcduct,ioii of X S I  wit'h lithium 
:iIiiiiii1iimi hydride ill othei. yitxlded, h s i d r s  :i-pheiiyl- 
: 1.8-(1 iazul )i cyclo [ 3.2.1 ]oc taiic (XSI  I) , 2-hyd rosy- 
i~~ctliyl- . i-pliciiylarnii iom~tliy~p~~~r~~lidii ic (SXIII) hy 
c~lc~:i\~agc~ ( i f  tlic imidic ring. Aicylation of XSII xith 
pi.opioiiic aiihydridc gave tlie desired VIII. Coinpouiicl 
SI [I1 = (C:H2)aCtiIlB] was prepared by catalytic 
~wluctioii of XI1 (I1 = CFI&H--CHC,jHJ. Coli- 
clcvisatioii of I1 with et'hyleric oxide iii methaiiol yielded 
t I I V  :I-i$-liydi~osyct~li;l) d c i i \ - a t i ~ ( ~  ST- from which 

poutdh I r I  -I-rI, I S ,  X, XII,  aiid XIY by a ge11erd 

(.~oii1poliiid 1-111 ( l i  = CFHB) T V ~ S  obtailied i l l  the 
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depends on the nature of the 8-suhstitueiit, the pro- 
pionyl group heiiig the moct favorable one. &Imoiig the 
8-propioii~l-3,8-diazal~ic~yc~lo [3.2.1]octc"iies described in 
this paper high analgesic activity is present in  3-phenyl- 
propyl XI, 3-cinnamyl XII, and 3-hmzoylethyl XI11 
derivative?, suggesting that  the greatest analgesic 
activity mag he related to the presence in the 3-posi- 
tion oi ai1 aralkyl group, the aliphatic chain of which 
consisti of three unbranched carbon atoms. Cnsatura- 
tioii of the chain enhances the activity. Further in- 
vestigatioiis of pharmacological modifications induced 
t)y siihstitutions both on the aliphatic cliaiii and on the 
pli(~i~y1 yroup w e  iio\v in proqrcss 

Experimentalg 

3-Benzyl-8-propionyl-3,8-diazabicyclo[3.2.l]octane (1Xi.-3- 
I~enzyl-:3,8-diazst,ic?.c.io[S.~.l]ot~tnne~ (35  g., 0.173 mole) wns 

Idetl to propionic anli>-dride (65 g., 0.5 mole) with 
clioling. T l i e  inistiire \vas kept a t  100" for 1 lir., 

cooled, mil pourrd into icwl Z I f ~ (  SaOH.  After sti:ring for 30 
ruin. :it rrroni teriiper:iture, tlie oily suspension was extracted 
Lvitli etlier. The extract UYIS dried over Sa280, ,  tlie solvent 
ev:ipcrr:itecl, and tlie residue tlistilletl in uoct~o t>o yield Wi.; of IS. 
8-Propionyl-3,8-diazabicyclo [3.2.1] octane (111 x i s  prepared lip 

clisscilving I S  (L'S.2 g,, 0.0!1 miile) in etti:ino! 1250 nil.) and Iiy- 
t1rcrg:rn:iting :it 60' :ind 30 :itin. (30.!) kg./mi.?) of initial liydrogen 
pressure using I O '  palladii~r~i-cin-c~ti:irr~ial as ratitlyst. The 
v:it:tlyst was renitrved ljy filtration. nnd tlie filtrate was frncticrn- 
:illy distilled in m c i i o .  Tlie yield was83";. 

3-Alkyl-I or aralkyll-8-propionyl-3,8-diazalicyclo [3.2.l]octanes 
(111-VII, IX,  X ,  XII, and XIVj. Intermediates.-Ethyl bromide. 
is(iprii~~y1 iodide, n-!iiit>.l iodide. c*innnmyl rh 
dry1 c.!ilciririe were c~cirnirierc.ially :iv:~i!:ihle. 
I ~ r ~ i i ~ i i d e , ~ ~  2-c*yc~lripenty!et 1171 hriiniide,l1 and plienyletliyl bra- 
inidel2 were prepared b\ known proc,edures. 
General Method.--S-Priipirrnyl-3,S-di:izal~ic~yclo[3.2.1]r~ctnne 

( IT)  (0.1 nio le) .  ttie required I ia l ide (0 .1  2 niole). anliydrous piitas- 
siiiin i~:irticrn:rtc~ (0.12 iii(iI~), :intl :iretone ( 150 nil.) were placed 

in a flask, equipped with n riiecflinnic.al stirrer and :i reflux run- 
denser protected with n drying tube, : ~ n d  refluxed for i - I O  Iir. 
with vigorous stirring. 'H ie  re:ir,tim mixture \\-:is miled, filtered, 
:tnd the filtrate evapor:ited. Tlie residue was suspended in an 
excess of 10: i HCI, tlie unre:ic.ted halide was extiacted with ether, 
tlie aqueous layer w:is made :i!k:i!inP witli X i  S n O H ,  and the 
separated oil \vas estr:ic,ted n-itlr etlier. T! 'e extract was dried, 
tlie solvent \vas ev:ipornteti t:] dryness. and tlie residue was 
frxc~tionaily distilled or r.ryst;illizetl: >-ieltis, 4>-88( . The I I I W  
yields otjtained in tlie (xze of pcrcirl!. re:it*tivc 1i:ilides (VI)  1-11) 
niay he enlinnced by refluxing I1 ( 2  nioles) :ind tlie required 
halide (1 mole) in benzene f[ir 1.i lir. and working up  tlie reaction 
niisture as descrihed :hove. Tile i)lrysic~ii-c~lieiiiic,nl properties 
nnd analysis of tlie ciinipountls ol)taiI;e:l are  sunim:irizetl inT:tlileT. 

3-Phenyl-8-pro~ionyl-3,8-dir,zal icyclo [3.2.1.] octane (YIII].  
Step 1. 3-Phen~1-3,8-diazakiryclo[3.2.1]octane-2,4-dione ( X X I j .  
-In a. 3-1. flask equipped u i t h  :I niec~hnnic:il stirrer, :in inlet ant1 
an  outlet pas tuhe, 3-plienyl-8-t~:1r~~1~!~e1izyl~rx~~-~3,8-di:iz:1l1irycl~1- 
13.2.l]octnne-2,~-dionej (10 g., 0.1 14 ino!e) was dissolveti in 1 1. 
of 95(,< etli:tncil. and  tlie stirred mixture ~v: i s  liytlriigen:rtetl in tlie 
presenre of 20 g. 10' i Ptl-~in-rliarc~~~nl at  roo:n t ~ : ~ i p e r : ~ t u r e  until 
COS evolution ceased ( I ~ n r i u m  lijdr~ixide test ), r7pt:ilte of liy- 
drogen was esstsntiall>- i~iniplete :titer S lir. T l i e  c.nt:tlyst \viiicli 
contained wviiite rrystnls of tlie re:tcation prcrducrt? was c~oliec.teti 
by filtration, estractetl with 200 nil. i ) f  h r i  ing etlinnr~l, :ind 
filtered. The e t l ianok solution w:is :iddecl t ( i  tl:e initi:il fi1tr:ite 
and tlie wlio'e w:is conrentrated to :I s:ii:~'I ~-11111nie. On mrciling, 
18.0 g .  ( 7 7 ' ; )  of 1x1 W:IS ribtained :is Lvllite i.r!-stals, ni.1,. 183- 
181". 

Ltnn2. Ctilcd. for Cl,H12T20,: C. 66.6:: 11,  .i..i!); S, 12.98. 
Found: C, W54: H, 3.54; S, 13.C0. 

Step 2. 3-Phenyl-3,8-diazabicyclo[3.?.l]octane (XXII).-A 
suspension of 6.2 g. (0.0287 1 d e j  of SSI in e;lier (2CO 1111.) was 
added to :t stirred snspen?ion of  l i t  liiuni :iluniinuni Iiydride 
(3.27 g., 0.861 niole) in 106 nil .  of etlier. The re:ic+lin mixture 
w:is refluxed for 7 hr . ,  cciiiled. :inti c~:~uti~iusly drwriiposed n-itli 10 
nil. of water. .ifter stirring for  1 lir. :it rironi teniperature tlie 
inorg:inic. salts w r e  filtered :ind n.:tsiied ivit l i  etlier. t!:e filtrates 
were c~jllected and d r i d  over sodiunl su l fn te .  :ind tlie solvent 
was evaporated. TIIP residue after triturntion with etlrer gave 2 
g. of a white product, ii1.p. 103-107°, wliirlr  vas identified by 
niicroanalysis and fiinction:il :rn:\lysis :is %-li~tircisyirietliyl-.i- 
p l i e n y l a i n i n c i m e t l i ~ l ~ ~ ~ r r ~ ~ l i d i n e  (SXI IT  ). Tlic. :in:ilyti(yil s : i i i i~ i I~  
was recryst:illized frrini etl:c~r, n1.p 10;-108". 

A n c i l .  C:ilid. for C I . l I I I S 2 0 :  C", ( : 11, 8.70:  S, 13,.j8, 
Fiiiind: C, (i<)..i7; 11! 8.!)1 : X ,  l:3,7L'. 
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