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Derivatives of l-(~-(2-diniethyla1ninocthyl)hcnzyli~cn)isoi11d~lin-3-one undcrwrnt dramination on reaction 
with epoxides under mild conditions. Aniide group of thr substrate rraclcd slower with cpoxide than the 
dimethylamino grouping whilst the alkanolamide was formed with a grrat cxccss of the rpoxide only. Of 
epoxides used in this reaction 1,2-cpoxy-3-phcnoxyprop;lne, 3-~rryloxy-1,2-rpoxypropane and 3-chloro- 
1,2-epoxypropane, the first was found to rcact most rapidly. 

Primary and sccondary aniidcs rcnct with cpoxidcs to givc ; I ~ ~ ~ I I ~ O ~ ~ I I I I ~ I ~ C S ,  whilst the 
tertiary ones affordcd conipounds rcliitcd to c h o l i ~ i c ~ ~ ~ .  C;irhoxylic acid aiiiidcs can 
react with cpoxidcs through oiic or both aiiiidc h y d r o g c d .  Cyclic aiiiidcs rcact with 
epoxidcs far iiiore rapidly, CVCII a t  rooiii tcnipcrii~urc~ - 6. Nnrcciiic iiiiidc (I), a dcri- 
vative of bciizyIidciiisoiiidoliii-3-01ic~, which is i i n  ul1Ilaturitl iilk;iloid, was our starting 
iiia tc ri a I for p rcpa ra 1 io 11 o f  scvc rii I bio I oy i (‘it I I y act ivc subst ii IiccsBiU. This a I ka I oi d 
contains nitrogcn atonis i n  form of  ill1 aiiiidc niid a tcrti;iry nriiiric i n  its iiiolccule and 
thcrcforc, i t  was trcetcd with various cpoxidcs nii i i i i ig  to obtiii1i ii rholiiic derivative. 
Because th is  prc1iiiiin;iry cxl)criiiicnt f;iilrd wc cxaiiiitird this rcaction i n  niorc dctail. 

Narrcinc iiiiidc (I) furiiishcd with a sniall cxccss of 1,2-cpoxy-3-phc1ioxypropa1~e i n  
etha no1 a conipouiid idcnt ica I ,  according l o  sl)ccl rii I nir;isurciiirnls wit h na rccone iniide 
( / I )  prcparcd’’ origioally by hraling narccinc iiiiidc nirlhiodidc i n  30% aqucous KOH 
for scvcral hours. Dcaiiiinalion of  iiarcciiic iiiiidc (I) by iiicans of  cpoxidc is tcnipe- 
rature dcpcndcnt; thus  a 2 h reflux i n  ~iicthanol convcrtcd 21.8% of I and i n  cthanol and 
butanol 84.13% and 97.7%, rcspcctivcly. Thc dc;iiiiiii;ilion ralc is also dcpcndcnt on the 
constitution of the epoxide: a 2 h reflux of the iiniidc 1 with 1,2-cpoxy-3-pheno- 
xypropanc i n  ethanol iiffordcd the nmidc I /  i n  ii 86% yicld, wi th  3-dccyloxy-1,2- 
epoxy p ro pa ne a nd 1 ,2-c po X Y  -3 - (d i c thy  I i~ 111 i 110) 1) ro p i  ne i 11 66.3 a nd 1 4 .O % y i c Id, 
respectively. An incrcasing amount of the cpoxide ;icccler;itcd the dciiiiiiniition but to 
the detrinicnt of the product quiility. The iiiiiidc / I  being forliicd rciictcd with the excess 
of the epoxide to give the alkanolaiiiide / I /  (Fig. 1). Reiiction of (2J-I with cpoxides has 
to be carricd out i n  dark because both the stiirtiiig coiiipouiid ;ind the product / I  are 
light-sensitive and underwelit isoiiierizatioii i n  light” . Dihydroniirccinc imidc (N) and 
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(Z)-u-broIiioIiiircciIie iiiiidc (V) were iilso dc;itiiiliiitcd with 1,2-cp0~~-3-phc110- 
xypropane, the dc;iiiiitiittioii r;ik of the hitter being by thrce tiiiics slowcr. Narceine 
amide (VI) deaniin;itcd on rcaction with 1,2-cpoxy-3-plictioxyprop;ltic; ncvcrthclcss, a 
concurrent i t i t r i 1111o1~~~1~1~  condensation took 1)litce to produce the atiiidc II. Narceine 
diol (VII) the iiiolccule of which docs liot coiititiil a n y  iiliiidc grouping did liot react 
with epoxidcs. Ethyl  narcciiiatc (VIII) yicldcd ii cholinc dcriviitivc with 1,2-cpoxypro- 
pane, but its ester group hydrolyzed to furn ish  ; i n  inner ~ i i l t  IX. 

Narceine itiiidc I ;in’ordcd in  iiddition to iiiiiidc I I  itlso 3,4,13-trinicthoxy-5-oxo-7,8- 
dihydro-5H,llH-[ 1,3]dioxoIo(4”,5” : 4’,5’]be1izo( 1’,2’ : 4,5]ii~c~~itio[2,1-c~]i~0itid0l~ (X) 
when trcatcd with 1 , 2 - ~ p o ~ y - 3 - c h l o r o ~ ~ r ~ ~ ) i i 1 1 ~ .  This rciir.tioli course can r;tlion;ilize the 
nicchatiism involviiig foriiiittioti of ii (IuiiIcrtiiiry siilt X V  i n  the first step; i t  C ~ I I I  be stzibi- 
lizcd by c1iiiiin;ition of ii proton from 13-ciirboii with respect to tlrc nitrogctl iitotii and a 
following dcconiposirion o f  the itttlidc !I  (Hofnianii climinatiou), or by cliiiiination of a 
proton from the atiiido group ;iad iiti i ~ i t r i t t i ~ ~ l c ~ ~ l ; ~ r  cycli~iiti011 Icading to the 
cotlipoutid X. Both eveiituiilitics itivolvc iit i  clitiiitiatioii of l-cl~loro-3-di11~cthyl- 
aminopropa no]. 

The stiirtitig 1 and 1,2-cpoxyprop;iiic furnished thc alcohol XI  i n  the ’H NMR 
spectrum of  which d~pl ic i i t io~i  of proton signals bound to carbons itdjiiccIit to the new 
chiral carbon was obscrvcd. Nonclhclcss, itltcr oxid;itioii o f  ~ h c  hydroxyl group with 
pyridiniuni chloro~hrot~iit tc associated with disiip1)ciiriiiicc 0 1  t h ~  chirill ccutrc, thc 
obtained conipound XII showcd i n  its ‘H NMR spcctruiii otily otic series of signzils. 

These expcritiicnts cvidciicc Ih i t t  the 2-di11tctl1yli1~11it1~ dcrivativcs of 1-bcnzy- 
lide1iisoi1idoli1i-3-one CiitI be dciliiiil1iiIcd by tlic rc;ictioii with cpoxidcs utidcr milder 
conditions than by Hoftiiiiti11 dCgriid;itioti of tlic corresponding niethiodidcs. 
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EXPERIMENTAL 

Melting points were measured on a Kofler micro hot-stage, the electron-impact mass spectra were run with 
a Jeol JMS l00D apparatus at 70 eV and 300 FA and the ' I 1  NMR spectra were recorded with a Bruker 
AM 300 spectrometer, chemical shifts are given i n  ppni (6-scale), coupling constants ( J )  in Hz. A column 
150 x 3 mm packed with Separon SGX C18 7 p i ,  mobile phase methanol-water (75 : 25, flow rate 0.4 
ml min-') and detector 254 nni were applied for high-prrforni;incc liquid chromatography; Alufol and Silu- 
fol sheets were the carriers for thin-layer chromiitography in  solvent systonis cliloroforni-nicthanol (10 : 1, S,), 
benzene-methanol (9 : 1, Sd, dctection by UV2s4 light. 

3-Phenoxy, 3-dccyloxy and 3-(diethylamino)-1,2-epoxypropane were prepared from 3-chloro-1,2- 
epoxypropane and the respective alcohol or d ie t l~yla~~inc""~ .  

Reaction of (Z)-Narccine h i d e  with 1,2-Epoxy-3-pli~noxyprop;11ie 

(Z)-Narceine imide ( I ,  1 065 mg, 2.5 mmol) and 1,2-epoxy-3-phcnoxypropana (450 mg, 3 mmol) were 
refluxed i n  ethanol (50 ml) for 2 h. After a11 the starting niatcriiil was consumed (monitorcd on Alufol 
sheets i n  S,, or by HPLC at 1 : 10 dilution) the mixture was concentriitcd and the rrsidue dissolved i n  
CHC13-CH30H (20 : 1) was filtered through a column of alumina, the eluate was concentrated and the 
product was crystallized from methanol to give 743 mg ( 7 W ,  m.p. 210 - 211 ' C )  of a compound identical 
with narceone h i d e  (II). 

Dihydronarceone imide'O(XII, m.p. 177 - 179 'C) was obtained i n  analogous way from diliydronarceine 
imide ( I V )  in 83% yield; (Z)-a-bromonarccinr imidc14 (XIV,  0i.p. 191 - 192 'C, 85%) and narccone imide 
( I I ,  m.p. 211 - 212 'C, 81%) were prepared similiirly froni (Z)-u-bronioIiilrceioe iniide (V) and narceine 
amide" (VI), respectively. Ilie products were ident i l id  by spectral (IK, m:iss :lad NMR) means. 

Reaction of Ethyl Narccinatc with 1,2-Epoxy-3-~~l1r11oxypropa11e 

Ethyl narceinate ( M I I ,  200 mg, 0.42 mmol) and 1,2-cpoxy-3-pIicnoxypro~~~iiie (70 mg. 0.53 mmol) were 
refluxed in  ethanol (20 nil) for 2 h. Ihc mixture wiis concrotratcd, the residue was dissolved in  chloroform 
and chromatographed on an alumina-packed column with cliloroform-nictli:Inol i n  a gradient mode. 
Fractions of RFO.10 (Silulol, S,) afforded compound IX (n1.p. 189 - 190 'C,  140 mg) after a work-up and 
crystallization from ether-acetonc. For Cp21 I3,NOI0 (595.6) calcul:itcd: 64.53% C, 6.26% H, 2.35% N; 
found: 64.46% C, 6.21% tl,  2.34% N. Mess spectrum, m h  (96 rcl.): 382 (IOO), 367 ( I ] ) ,  196 (62), 151 
(15), 107 (14), 94 (21). 'H NMR spectrum (CD30D): 7.27 d, 1 I I  (11-5, 44.5) = 8.1), 7.24 d, 1 H (H-4); 
7.00 - 6.65 m, 5 H (arom. 11); 6.50 s, 1 tI (11-5'); 5.88 s, 2 I 1  (OCI120); 4.42 ni, 1 II (CHO); 3.92, 3.86, 
3.80 S, 9 I I  (OCH3); 3.08 S, 6 I I  (N'Mc2). 

Reaction of (Z)-Narceine h i d e  with 1,2-Epoxy-3-chloro~~rop;lnc. 

Compound I(500 nig. 1.17 nimol) and 1,2-epoxy-3-cIiloroprop~inr (540 mg, 5.8 nimol) were refluxed i n  
ethanol (25 ml) for 11 h. The mixture was conccntrated, the residue was dissolved in  chloroform. the 
unreacted starting I was removed by extraction with 2% acetic acid (25 nil), the chloroform solution was 
concentrated and the products I1 (36 mg) and X (39 mg) obtiiinrd by preparative thin-layrr chromatography 
on silica gel in  S2 were identified by contrasting the spectral data obtainrd with tliose of the specimens". 

Reaction of (Z)-Narccine h i d e  with 1,2-Epoxypropanc 

Compound I(500 mg, 1.17 mmol) and 1.2-rpoxypropnne (680 mg, 11.7 mmol) were rcfluxcd i n  ethanol 
(20 nil) for 48 h. The residue after removal of thc solveiit wiis crystallimd from rtlirr to f u r n i s h  compound 
XI, m.p. 160 - 162 'C (420 nig). For C2Jt125N07(439.5) c;ilcul;itcd: 65.59% C,  5.73% I I ,  3.19% N; found: 

Collect. Czech. Chern. Commun. (Vol. 57) (1992) 



1520 I’roksii, Stcinrr, Uhrinovh, Ko6S: 

65.50% C, 5.78% I I ,  3.16% N. Mass sprctrum, m/: (% r d ) :  439 (IOU), 414 (2), 411 ( 2 ) ,  394 (7), 381 (12), 
366 (29). ‘€1 NMR sprc-lrum (CDCI,): 7.57 d, I I I  (11-7, J(6,7) = 8.2); 7.16 d, 1 I I  (11-6); 6.84, 6.81 s, 1 H 
(H-8); 6.71, 6.70 dd, 1 tI (11-7, J(7’,8a’) = 11.5, J(7’,Sb’) = 17.4); 6.39, 6.27 s, 1 11 (11-5’); 5.99 s, 2 kI 
(OCHzO); 5.58 dd, 1 I I  (II-Sb’, J(Sa’,Sb’) = 1.0) ; 5.16 dd, 1 I I  (11-Sa’); 4.11, 3.96, 3.93 s, 9 I1 (OCH,); 
0.8 d, 3 €1 (CII3C, J = 5.6). 

(E)-2~2-Oxopropyl)~,5-dinictlioxy- 1 - (6 -e~ l i rny l -3 ,4 -1 i i r t l i y l i~11cd iox~2-n1rt l io~ )~~~y l idc11 i~ in~ l in -3~ne  (XI4 
The alcohol XI (200 mg, 0.46 niniol) and pyridinium clilorochromate (200  nig, 0.Y3 mniol) were stirred i n  
dichloromelhane (10 ml) for 5 h. the mixlure was concciilratcd and the residue was purified by a prepa- 
rative thin-layer chromnlography on silica gel i n  S,  and crystiillizcd from mctlienol to afford substance HI, 
m.p. 213 - 215 “C, CZ,II,,NO, (437.5). Mass spectrum, m/: (% rrl.): 437 (SO), 422 (S), 395 (20) ,  381 (33,  
366 (58), 285 (36), 246 (100). ‘ I 1  NMIt spectrum (CDCI,): 6.8s d, 1 I I  (11-7, J(6,7) = 8.1); 6.87 s, 1 H 
(I{-5’); 6.69 dd, I I 1  (ll-7’, J(7’,Sa’) = 17.4, J(7’.Yb’) = 11.5): 6.60 d. 1 I I  (11-6); 5.Y9 S, 2 I 1  (OC11,O); 
5.77 S, 1 H (11-8): 5.53 dd, 1 I 1  (II-Sii’, J ( S ; I ’ , S ~ ‘ )  = 1.0): 5.05 dd,  1 I I  (11-81)’); 4.63 S, 2 I I  (NCHZCO); 
4.07, 3.86, 3.85 S, 9 I I (OC‘ll3); 2.23 S, 3 I I (C‘OC‘I 13). 
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