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The morphlao alhloido nadorge complex resrraageunto. It war a 

roaooaoble 6 prieri aorumptioa that their bohovlour uador l leatroa irpwt 

would be ao less lateroofing. 

The poatyalic morphine oyster ir of ouch cO8plOxi~ that l OToro1 

boadr maat bo cloovod bdoro frrgmatrtioa lm porrlblo. All of tho poato- 

oyolio aompoundr l tudiod lndood l xhibitod tbo moloculu p-k in hlghoot 

l buadmao. The rolatod totroqalia dbrivatlvor in vhiah thm ether ring 

18 l )raot, undergo frqmoatatlon wn nodily. 

It bppour that oa ioalmtion, oao l lootroa ir ruovad fro8 tb 

nitrogen ator. Snbampumt oao l leatroa rhlftr aon load to intwaodlatoa 

oapablo of frb~oatotion. Suah l pattern ir alowly ovidmat ia 0110 of 

the rimploot l poctrs in thir l riar, that of doso4aodolaa A, 1. 

The rort abundant ion in the mama l poatram of 1 ir l + B/O 178 

(s0h.M 1). thio pook lo 8hift.d to a/e 179 in the C-dartoratod oorpouad, 

beam ring A 18 rotahad in thir frrgnat. Choagor in ring 0 do rot affoat 

the m/e af thla peak although they bffact ltr rolotlve intearlty. Them 

* Roooat l ddrooo: Collage do ?Cramao, Laborrtoin do Chiria Orgaaiquo 

don Hoaon*r, Puir 5’; Iagonieur do Roahorcho a la Soclot/ Orgoalco. 
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drte ere 6-riaed in Tablo 1. Unraturation in ring C incrases th 

No.1 

probobilify of formation of ion & through the driving force of eroae- 

ti8etiOB. It rhould bo noted that no sigoifioant 8/e 178 peek (or it6 

aeelogue) we6 found in rqy of the aa66 6peotrr of the pentecyclic 

1 

conpound inrertigsted. 

TABU I 

Conpound q/e type BeletiT6 abundance B/O type 
l a ion ion 1 2 ion 

De6O~cOdeiae A& 

Thebeinone, 2 

Sinonenlae, 2 

Dibydrothobrinone, 2 

Tetrehydrop6eudo- 

codeine, 2 

!Cetrehydrode6og- 

codeine, 5 

q-lbthozyqr-#-uthyl- 
rorphiean, 21 

138 100 146 

178 61 162 

178 26 192 

178 15 164 

178 5 l66 

178 3 150 

162 - W 

Th. ether i6IpOrtfnt peek i6 the 1e66 6peCtX'". l f 1 i6 et de 146. 

Zhfs dOe6 not 6hift up.8 O-deuteretiem, henoe thi6 frrgment doe6 not eontein 

ring A. HOU~vW, the p/e value6 dopond upon 6Ub6titUent6 in ring C (Table 1). 
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In oontr-t SO h$, fpe 2 ima pro also fwnd in the l pootrr of 

pontmyolia wmpmmdr elkit in nnah lwu s&danoo. Thir ir due 

dditionrl bond vhi& muat k clornd in the latter bofon ions of 

the 

to th. 

rq ha formad (80. S&a 2). Typo2 iona do not form unlws there vo 

4drof~on tiou rt C-l’+ and cd. Thw, for l xupl., there ia no ion 2 

puk i8 the qmctro of lb-I@roqroodo~nom 20, and thabrine 22, and only 

rrsk pwk# qpou in the Isgion of vpo 2 ions rwnlting from utbl- 

di&MmaorpUmono 15, diliydromorphinonb l& di4droeod*inonm a, codeinono 

J& wd l’t-&droaydihydreaod.inomm 21. 

Subrtitntad 
*po = ion 

ion pl, ‘ilp 1-H 

m/e l62 
A R'=D 
2 

ion 5-2, n*- H ion&+, n'=n 

8/O l62 1/o 146 

ioar_3,B'-D 1.a z-5, B’ - D 

4. 163 d* 147 
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A W; .R1#W R,RqR5,& A 2 7 R&R4R5,% QOH; A ; 

2 RI,Ou; R2RJ,=O; RqR5,R; A’; ’ ; ,i! RI@; R2,OQ R3R415,R; A 

7 2 R1,OR; R2R3,=O; R,+,OM.; R5,R; A ; 9 RI+; R3R4R5,R; A i 

‘, R1,ORI R2R3,=O; RqR5,“; G R1,b; R2,OIi; R$,+R+I; 

S R1R5,0C R2R3R4,R; 11 a8 in 2; R2 md R3 interchmgmd; 

6 R1,ORi R2R3R4R5,R; 12 Rl,n*i R2R3R4R5,R’ 

Zi!l R1R2R3R4R5,“; & R1,H.; R2R3R5,1i; R,+,OIi; 

2 RI+; R2RyO; R,+,H; R5,0H; 

22 R1,PIe; R2,OHa; R,+,H; v; 

8 22 RI+; Qa; R&H; ” ; 
24 R1,Ha; R R R H’ A’; 

2 34" 

22 RI+; 
7 

le 25 
R2R3R4R5,H' A i 

& Rl,Ac; R2,0Ac; RgR4R5,H; A7; 
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l62 24 

I.62 24 

146 26 

144 3l 

164 12 

148 13 

150 25 

I.64 7 

146 A2 

Rolstin dund8noe (%I 

Horein (diaaotqlmorphlae), 26 204 29 

In the US‘ spaatrtm of codaim (md morphine) thorn lr L pork at 

1/o 146. Ia &d.ut.r&*d codain. this posk remalna at II/~ 116 whilst ln 

6-doutoroeodaime it ia l hfftod to m/o 147, hone@ ring C is ntaiwd in tha 

im rwpenriblo for thin poJL and corronpondm to a typo f ion from rhieh 

o4gon hae been abstrsoted. 

We nggost that ion 9 m/o 146 (Saheu 2) arise* from tha intormodi&e 

AIthretrghlon~2. this uchsnirm eqlsins tha shift to m/e 14'1 wntionod 

for 6-d~aterocodoim (mqnonce ~,-r_5). fho peak at I/e 162 in codeine 

mu#t mpronont both ioam &-1 and -2 srl8lag fra the 8~ inknwdisto \ 

in the tuo ooncurrmt woh8nina ducribod in Sahama 2. 

In 6-domtoroeodoiao tb imtundi8ta A2 should load to ion r-1, m/o l62, 

not differing in this rwpaot from nadoutarstod co&ha. Bouovor, tb corrw- 

panding posk is in fact st I/e 162 8nd partial4 St m/e 163. Hanam it sppoara 

that the tuo whamisu in Saheme 2, tti latter ena threngh tha l poxtde 
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ionr +2 (for codeine) bndr-3 (for 6-deutorouodoino), lndmd operate 

aumrraatly. Further, in codoinm-O-d thorn ir only a pertiel l hift of 

the peek to m/o 163 (about 75s). Sequence Ax -_*el (OD in6teed of OiI) 

requires lOO$ rhift to m/o 163. Tha aoncurrent 8equence Al (OD inrterd 

of OH) 3 p-2, aea explain this reeult. 

Let us now diSCU86 other fregmentetiem uhich l ccUr in elkaloids 

of the morphine type. Compemd~ rhlah contein L mthyl other group, e.g. 

codeine 1, tbebafne 22, etc., exhibit the fragmentation pettern typicel 

fmr miroles, Llg, U-43 end U-3 pes.h reprerenting the &CR 
3' 

ltCI13-c0 

end #LOCH3 cetiono, .re6pectiwlq (1). Cempeamdr which contain * phenelia 

residue gire the expected phenol pattern, K28 end M-29 perk8 repteaenting 

loos of the element6 of CO end CEO, rerpectivaQ (2). 

A peek aemmoa to all of the non-keteaic Natvleted morphine alke- 

loido inveotigeted l ppeero at l&57. Thio io due to the 108s of the l tben- 

tine bridge end in fact in dilpdreneraodeiae a vhich is not &metblrted, - 

the cerrerponding peek eppeerr et K-43. Sahem 3, oltheugh general, 

exemplifies the 8pecific ceae of dihydrecodeine g rhich he8 el80 been 

prowen t high rerrolntion meas rpeatromtxy (HMS). 

ion 2, m/e 244 
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The mocbuairm of formation of the M-57 frrgmentr (ions of typo 2) 

inrol~~a a 4drogoa trmsfor from C-l6 which i# a- to mltropn,to C-13. 

A l imllu clwrrga clwrly involving 8 rimilu Qdrogen trurafer wu 

observed in the maas spectrum of ~-met4lmorphimsthine 28, where the 

l xpoctod typa = ion aorrespondr to M-71 (Bince two met41 groups are 

rttachmd tcnltrogon). In ia& thlr ion, 2-l rt m/a 242 ie the most 

abundant in the spectrum of 8. 

l4mny of the pantacycllc 3-mothoq compounds l rhibit a marked peak rt 

m/o 185 (ion 2). In savwsl non-uthorglatod ~ntuycllc compounds there is 

an analogoun pork rt m/e 171. In lb4droqrdi4drocodeinonb 2& the 

oorrwpondlng pork is at m/e 201. Ring A a# roll as C-14 are therofon 

retainad in type 2 ion8 respozwibla for thosa peaks. Since the tetracyolic 

oarpounds do not show such perks it ir clear that the ether ring ia 

necer8uy for the formation of typo 2 ions. Th. 108s of both the l thaaamine 

brldgo and orrbons 6,7 and 8 1s involved In this type of frrgmantrtlom, 

rhoun in Sahomo 3. 

Two perk8 rppow in all ma18 spaotra of the nonpounds l xarined,*t 

m/a l.l5 and a+ TO. 

The peak at m/a ll5 VW shorn 4 HIM to correspond to an ion of 

bmpiricbl formula "9,. A pl8usibl. structmr. is 1 (Scbou 5). Thb peak 

at m/o f0 XIB #horn in thb sW ray to oorraspond to C4H$?, for which 

&'WItUlW~ in prOpO*bd. It is poaaibljf-d 4 thb mbcbanism shown 
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ia Sahew 5. It #hoold ba aetod that IliQdteaercedeine a, wbioh coaaot - 

give rioe to ion g doos aot exhibit L peak bt a/e 70. 

Iho mm l poctrum of morpbiae 2, exhibit8 in ulditioa te the molecnlu 

peak, l voa cen~pioueru pm* at m/o T&W of 258 (II-CO), 2l5, l.62, 124, Us, 

94 bad 70. The peak at n/e 2l5 appeara at B/O 2l6 in mrpbiae deutorrtod of 

beth l qrgeao and at de 229 in eedelae 5 or in l edein~4-d. The ion reopoa- 

cible met therefore oeatoin ring A (ceo Sohemo 6, a# ropnsentod for cedelao). 

sc~ma’ 6 

Codelaeao 1p, l~bpdrelgaodoiaeae~, cad de8o~codeino t 9, oil give 

@a ion 4 at 8/e 229. Hwowr, lb4dropdibdrocodoiaeae 2l, l hw8 l rtroag 

perk at m/e 230 and both dihydroeodelaoa~ g md dibydrepmudeoodeiaone g 

8ber peaka at ~/a 228 albeit they 18ck l d double bend. A retro Dielm-Alder 

re-tioa am porfulated in Schuo 6 ir ualibly to eoonr rhea ring C io 

rrtumted. ?urtJw evidence for the rchoaior in Schema 6 mut bo mought, 

fer l xuplo, by deutemtioa at C-10 sad by prering tha naton of thm perh 

bt m/e 228 upd 230 4 mass. It muat aowrtbeleoo be netod t&t for codeine 

tbo rerpoetim leap upootod b the sbwa moh8aiu rhmld hrva the upiricrl 



ion la, 

m/a 124 
B 
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A+ L low roltag. (10 .V) the peak corresponding to 1 ia as intoa** . . that 

Of A-1. Theea two peaka LT. found in the -LIB #poatrr of noopina-O-d and 

dwoqmmopina &. Ion J therefore cannot contain C-6. gRB proms that 

in the aam of neopine the alininatmd frrgmaat larding to ion A hrr the 

ompiriarl formuIr C2H40. The aeahmism shown in Schema 8 permits intor- 

protation of the results. 
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