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NpA has been labelled us- n-prupyl ia3ide(d,) thna@~ alkylatim of 

noroodeine fdllawed by a miltistep rarte w h i c h  also affords the related 

darterated anal- N-n-prqy- * theprodrug 

l O , l l ~ l & c % y - N P A ( d , )  and lO,ll-+ZPA(+). 

T.m%mcmm 

R(-) -N-n-propylnorapmorphine (NPA, 3) bas been thorowhly investigated due to  

its potent dopaminergic activity' (Figure 1) . Oonsequently, the potential of 

the -1- deriMtive of NPA -A, la) as a prodrug b -thq 

I%ukhsm's disease and &M n a r r o l o g i o d l ~  is ud=c investigation. 

Additialally, the -lab33 anal- N+Ppmpy- * (4a)m- 

the s t u ~ ~  of patgltial mstabalitas of NPA~. w o r e ,  stable 

(- 'oactive) kotzpes sucfi as dabrim amid be used to label these 

patential -to abtainanalogswhid~warldbe useful far metabolic and 

10,11-- W) are of interest in 

m c  etudies ard as true intanral sta&uds for GC-s  assays. 
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H e r /  HOAc 1 

published studies on deuterium labelled aproqhiw have dealt with deuteration 

at m t i p l e  sites alcng the axmatic ring stmctme3t4. ~owwer, these 

deuterated analogs were fand to be unsuitable for use in stable isotope 

dilution mss spectrcmetry shdies since hydrogen-deuterium admrqe w a s  found 

to CccUr quite readily4r5. For use as interndl starrdards in mass 

spectremetry, the stable isatcpe anal- nust pmvide for a mass increase of at 

least 3 a m  to - no interierenxS betmen the ion clusters prcduced fmm 

theum%utemtdarddeuteratedccmpxmk. Retention of the heavy isatopes with 

at least one of the principal ims in the s p c t n m  is also required. Moreaver, 

xrambling or isotcpic adxuqe m s t  not uxur durirq sauple preparation s t e p  

(extractims, derivatizatims) prior to mass spectranetric analysis. ~y 

inoorporaticpl O f  the N--1 miety 9% in N--b- * r a n d  

also, in the 

derivatives, chemically stable ard analytically useful isotope analogs have 

been pxqar4. In preliminary reseamh, we have cbbined a deuterium labelled 

o-methyl, O,O’+inI&Iyl and 1 0 , 1 1 ~ 1 e n e b i o x y  
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analog of apemorFhine w h i c h  was labelled in the 6a, 7 pasition of the aporphine 

ring6.  his paper reports the develcpnent of a synuletic nxte to -mine 

analcgs, which all- for the incorporation of up to seven deuterium atoms i n  

the relatively stable N-dLkyl side -in. 

?he mute W h i &  was en~w for the of d7-R(-)-apomorphine 

derivatives incorporated a canventional sequence which was based on the 

N+em?thylation of cOaeine(1) usirq methyldomfomte to readily prpduce the 

Carbamate i.&€m&m ' te. lhis was treated w i t h  hydrazine w i t h c u t  plrification to  

yield the no- ' . !Jhe d7 labelled products were prepared 

startirq w i t h  the reacticm of n-prupyl iodide+ and noroodeine in ethanol 

w i t h  N a p 3  to yield (3). 

w i t h  Ilrethanesulfonic acid was carried art by previously descrikd 

procedures7. Subeqmt mnversian to R(-)-NPA+((5b) w i t h  HBr follawed by 

methylenation of a) gave R(-)-MEO-NPA+ m) as apected. Methylation of 

to N - n - p ~ c p y l n 0 x a ~ i n e - d ~  (a) 

(B) w i t h  a&, pwided lo,ll-dimethaxy * - m l w Y h = P ~ ~  (a) 
in good yield. 

MASS S- 

A l l  intenmh 'ates and final products were  analyzed by electron inpact 

ionizaticm mass spectmnetry via direr=t i n s x t i c m  prcbe introduct ion using a 

Finnigan 4021 G C p .  Representative EI+5 spectra are included hese for the 

MDD-NPA 

-cjq grarp is confirmed by the presence of the mleaiiar ion M+* a t  

m/z 314 for the d7-K0-NPA. N o t e  also in the spectrum the lack of s i v l  a t  

m/z 307, the * M+* for the %+CCHQA -. * tion 

ofthemassspectra- * for ~~~xzL%(&)-(B) confirmed the presence of 

the desired labelled N--1 side ddns  (%I+). M X W V ~ ,  none of the 

labelled analogs revealed any evidence of H-D -e d e r  the synthetic 

and d7 pair, (Figure 2). Incorporation of the N-substituted 
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oxditiosls eaplayed. 'Ibis feature, in cmjumtim w i t h  the availability of 

highly enriched -1 i c d i v  starting mabxials, has pmni tkd  the 

synthesis of materials of high isotxpic plrity (>98% d7-) with no detectable 

quantities of the oxmqmhq ' 

being utilized in these labomtoris as an internal stamhrd for the trace 

level deterrmM ' tim of NPA in rat sennu aml brain by gas 

cfirmratograFhynegative im cfiemical ionization mass spectmmetry8. 

species. 'Ihe ++PA derivative is nm 

mol 

I n, 

RS ii' i 

All chanicdls were used as received fmn the nnnufacturer. m t i n q  pints were 

cbtainedcm aBmnas-?kmermeltingpoint apparatus ard areunmrrected. 

lH-NMRspeCtraweredkalIEd ' on varian "-60 u s i n g  'ms as a 

referenoe. 

Norwdeine 121. 

A m i x h v e  of ax3elrE ' (19, O.O47mol), methyl CNomfOrmate (86.31g, 0.91m31), 

and Na€KD3 (63g, 0.751~1) in dried CHC13 (5OOml) w a s  stirrea and refluxed 

20 h. Ihe reaction 

with fresh m3. 'Ihe caubined filtrate and washings w e r e  dried (MgS04) and 

was then fillxxed and the inorganic solids washed 

eva~~~ratxXl to yield a white foam, whicfi was dissolved in a mixture of anhydrous 

hydrazh(9Cknl) and bkCH(7Oml), anl the resulting solution allowed to  reflux 

for 90 h. T"E mixture was cooled, dcluted with H20(150ml), ard extracted w i t h  

mCl3. 'Ihe curbined 0-c extracts were dried mer m4 and evaporate3 
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to give cnde solid pmdwt. crystallization frua acetone yielded 9.4g (70.4%) 

of (2) as white crystals, np 185-186'C 

N-rl-DZUW- 

A m i x h v e  of 6.5g (0.0228mol) of rmmdeu~ * , 4.3g (0.024-1) of n-propyl 

icdide+, 4g (0.028smol) of 

absolute ethanol was stirred undar reflux for 22 h. T h i s  was followed by 

additm of 2 W  of water, the solution w21s extracted w i t h  -l3 and e.xtracts 

dried txer m4. Evaporation to dryrress gave 7.6g (99.7%) of (3) as a clear 

oi l ,  w h i d  gave d y  cne spot cm T"LC (Silica w i t h  10:1 cHC13/MeoH) and was 

used w i t h a r t  further plrification in the next step. 

(lit'. 183-185'C). 

potassirnn -te ard 501dL of 

N - n - ~ r u ~ v b ~ ~ b  h-Q&& /4bl. 

TO i.4g(o.o041haol) of u) in 2 M  methanesulfdc acid was stirred under 

ni- a t  90-95.C for 1 h. The soluticm was cooled arrl, diluted w i t h  3oml 

of water, +3en nautsalized via axcentmted d m  hyclrmride to pH 11 with 

stirring and oooling. The solution was  extracted with a fCl3  and the aia3 
extmcts was shaken with successive portiolls of a sodim cartmate solution 

unt i l  all the law Rf miaterial seen an TLC plate -. ~ f t e r  dry* aver 

m4 the hyazpchlariae was fm quantitatively by adbition of ethenml 

hydmgem chloride solution to a C X 1 3  solution of the base. lhera was 

0.6g (41%) white Solid Of (48). np 168-17O'C. frbss speztra: m/z 

315M).  

#2], 7-18 [d, W Arf! #3], 6-87 IS, W, Arfzz #'S 8r9], 4-89 [s, mr -1, 

'H-IWt ( q O D ,  %) 6 6-42 [dr I H r  APH # l ] r  7.37 [ t r  I H r  Arf! 

4.40 [m, IH, a], 3.90 IS, 3Hr w3], 2.81-3.52 Em, QI, (q2)3]. 

10 . 1 l - D u n & m x v + m ~ l ~ ~ r a m ~  * h-or i d e - d 7 A  

Methylation of w) ms carried cut w i t h  exoess of diazcmethane, w h i c h  was made 

fmm D i a z a l d  (Aldrid) , to afford a quantitative yield of free base of (a) as 

ano i l .  'ca to the HQ salt gave a *te solid of (@). mp 161-162'~. 

-: m/Z 331(d)* %i* ( q o D ,  IMS) 6 8-29 [dr IH, W #1]r 

7-41 [ti mr APH # 2 l r  7.25 [d, I H r  W #3], 7.16 [dr IH, Arf! # 8 ] r  7.01 [d, 

mr ArfJ 1/91, 4-42 1% mr W r  3-90 [Sr 3Hr W31, 3.67 [S, 3H, W3], 

2.81-3.52 [m, 81, (Q2)3]. 
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N-n-r>rcw lnorawnorchine llvtimbrulu 'd-37-XikL 

Amixture of l.9g (0.0053Bnrol) of N-n-pmpyhmpcadeine hydrochloride-di, 

in 2Oml of HBr(48%,w/v) and 2Oml of glacial acetic acid was &td at 

130-140°C under nitrOgen for 4 h. and evaporated in vacuum. 'Ihe residue was 

taken up with a minimal anmnt of absolute M, and the solution w a s  added 

drcpJise to 400ml of ethyl ether to afford a precipitate. Filtration of the 

mixture yielded 1.97g (95.6%) of white solid of @). It sintend at 260°C 

and at 278-279-c. s ass spectra: m/z 302(~+). ~H-NMR ( ~ o D ,  

'IPS) 6 8.01 [d, lH, Arfl: #I], 7.31 [t, lH, Arfl: #2], 7.07 [d, lH, A?-H #3], 

6.77 [d, lH, Ar+ #8], 6.63 [d, N, ArcfJ (91, 4.55 [m, lH, a], 2.79-4.13 [m, 

a, (912)31. 

10, Il-MethV l e n e d i ~ - N - ~ ~ ~ ~  hvdrochl or ide-d7 t7bI. 

m a mixture of 2OOn-g (0.52211~01) of (3) and 9omg of N~C%I (2.25maol) in 4ml of 

use, a solution of 16ong (0.91hm~l) of d.i.bmm&hane in m of mso was 

added slowly over a pericd of 20 min. After the d t i m  was cmpleteci, the 

nnction mixture was stirrrd at 80'C for a further 4 h. After cooling, water 

wasa&k?d.Ihemixblre was extracted w i t h  ethylacetate. llui? canbined extracts 

were dried over m4 and evaporated to give an oil &Lch was prrified by 

flash CfimmatOgraFhy. After uxv- to the Hc1 salt, 95q (52%) of (B) was 

obtained. np 260-262'C (dec) . Mass spectra: m/z 314(M+). 

(CD$)D, IMS) 6 8.07 [d, lH, Arf! #1], 7.41 [t, lH, Ar-y #2], 7.22 [d, lH, 

'H-NMR 

*E! #3]r 6.88 [d, lH, Azcl! #8], 6.79 [d, lH, AT?H #9], 6.17 [s, lH, -1, 

6.02 [s, IH, OQD], 4.44 [m, lH, a], 2.95-3.58 [m, BI, (Qi2)3]. 
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