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A~tract-S~~~@ &a cell suspension was supplied with i~~~ve~ne (rne~~~pho~te~ a papaverine anaiogue. 
The mechanisms of biotransformation were identical to those of papaverine, i.e. formation of four monohydroxy 
compounds resulting from the Odemethylation of the isopapaverine molecule, benzyhc oxidation with formation of 
isopapaveraldine and isopapaverine N-oxide formation. The results obtained with papaverine and isopapaverine show 
that the oxidative enzymes are not specific for a definite benzylisoquinoline molecular structure. 

INTRODUCTION 

The biotransformation of papaverine (1) by Silene &a 
Miller E. H. L. Krause cell suspension cultures has been 
reported in preceding papers [l-3]. The metabolites 
produced are formed by three types of reaction: O- 
demethylation, in which the 6-and 4’-monodemethyi 
papaverines are predominant; oxidation of the benzyl 
group to a benzoyl group with formation of papaver- 
aldine; N-oxidation of the nitrogen atom with N-oxide 
formation [l-3]. 

This paper presents the structural elucidation of the 
metaboiites of isopapaverine (2) produced in S. ok a# 
suspension cultures. This substrate [4] is a structural 
analogue of papaverine which has the same conformation, 
pKa and chemical behaviour [S, 61. However, it differs in 
the position of the benzyl group which occurs at C-4 in 
isopapaverine and at C-l in papaverine. 

Isopapaverine has been chosen in order to find whether 
the same type of metabolites are formed and also to 
determine the specificity of the enzymatic systems in- 
volved in the biotransformations. 

RESULTS AND DISCUSSION 

~timat~n of toxicity 

Isopapaverine methanesulphonate toxicity on S. albu 
cell suspension cultures was studied in media containing 
O-1000 mg/l of substrate (Fig. 1). A slight stimulation of 
growth was observed for low concentrations of iso- 
papaverine methanesulphonate, i.e. an increase of 6 % in 
the dry weight of the cells at a concentration of SO m&I. It 
had been previously shown that the increase in environ- 
mental acidity in this range is more conducive to cell 
growth [73. Therefore, the stimulative action could be 
explained by the influence of isopapaverine methane- 
sulphonate in slowing the alkalinisation of the medium 

At concentrations greater than 1OOmg/l growth was 
decmased. The concentration for which the growth was 
reduced to SO % weight was 400 mg/l. For papaverine, this 
concentration is 800 mg/i [i]. 

Estimation of b~tru~sfo~tion capacity 

The biotransformation capacity of S. albu cell suspen- 
sion cultures was evaluated qualitatively at the end of the 
exponential growth phRse. Three assays were performed 
with 200 rnfl and two with 400 mg/l of isopapaverine 
met~n~ulpho~te. Culture medium samples were taken 
after seven days of growth and analysed as described 

Fig, 1. Toxicity of isopmpavcrinc mcthanesulphonatc towards 
S. alba cell suspension. 



2992 H. CHRMINAKI et al. 

earlier. Five metabolites and isopapaverine were detected 
by TLC and GCJMS. 

Extracts of the cells contained insufficient amounts of 
metabolites to permit their visualization on TLC, but 
GC/MS showed the presence of two metabolites and 
isopapaverine. 

No metabolites were detected in cells and medium after 
hydrochloric acid hydroIysis [l]. 

Structure det~min~t~~ of met~lite~ 

(a) From the medium. GSjMS showed: (1) Depending on 
the concentration of the extract injected in the mass 
spectrometer, three or four spectra with similar molecular 
peaks (m/z 325) and fragmentation patterns correspond- 
ing to monodemethylated isopapaverines (3-6) [abun- 
dant fragmentsat m/z 325 (100x), 310,294,279,151]. (2) 
One spectrum which corresponds to isopapaveraldine (7) 
[abundant fragments at m/z 353,338,322,216, lS8, 165 
(100%). (3) Two spectra with fragmentation patterns 
similar to that of isopapaverine (2) [abundant fragments 
at 339 (IOO%), 338, 324, 308). One corresponded to 
isopapaverine and the other to isopapaverine N-oxide (S} 
after loss of oxygen from the N-oxide group. The 
structure of compound 8 (which has a longer R, than 
isopapaverine) was confirmed by co-TLC in comparing 
with authentic sample and by the mass spectra (GC/MS) 
of prepared N-oxide compound, It is important to note 
that the mass spectrum recorded by the direct introduc- 
tion shows the molecular peak at m/z 355 (100 %), but the 
spectrum obtained by GC/MS shows the same base peak 
at 339 due to the loss of oxygen of the N-oxide group. This 
behaviour is common to the heterocyclic N-oxides [8]_ 

The location of the phenolic group in each of the 
monodemethylated isopapaverines was deduced by com- 
paring the information obtained by GC/MS and TLC of 
these metabolites and the four synthetic monodemethyl 
isopapaverines, $6. The GC/MS identification of these 
compounds was effected by comparison of the mass 
spectral fragments and the order of elution of the 
metabolites and synthesized compounds (R,%OH < R, 
4’-OH -Z & 3’ -OH < R, 6-OH when the demethylat~ 
i~~~ve~n~ were injected separately; R, ‘?-OH 
= R, 4’ -OH when the compounds were injected in a 
mixture). The TLC determination of the positions of the 
hydroxyl groups was based on the RI values and on the 
different colours obtained with Gibbs’ reagent. 

A blue colour was obtained for compound 5, indicating 
a free parer hydroxyl group C93; a blue-green colouration 
was given by 4, a green colouration with 6 and a clear 
brown colour with 3. It is interesting to note that the spots 
of 5 and 6 were very close together as were those of 3 and 
4. For these last compounds, the UV fluorescence on TLC 
is different at 366 nm: 4, intense green; 3, intense blue. 

On the basis of these different results with special 
reference to the c&our intensities of the spots, it is possible 
to infer that 4 is the major metabolite whereas 5 and 6 
occur in lower concentration with 3 occurring in least 
concentration. 

Concerning the N-oxide, no transposition to the cor- 
responding isocarbostyril occurs, as we have observed 
after photoirradiation of the synthetic N-oxide. 
(b) From the cells. Following the same procedures as for 
the medium, N-oxide and traces of 7-hydroxy isopapav- 
erine were observed in addition to isopapaverine. The low 
concentrations of the metabolites have not permitted their 
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quantification. No metabolite was detected after hydro- within f 0.3 % of the cakd values. Only the general formulae and 

lysis of cells and medium. This shows the absence of M,s are reported. The TLC prccedurcs were similar to those of 
isopapaverine or metabolite complexation. cells and medium culture extracts. 

CONCLUSION 

It can be stated that the accessibility of the 3’ and 4’- 
methoxyl groups towards oxidative enzymes is similar in 
isopapaverine and papaverine. By contrast, the demethy- 
lation of the C-7 methoxyl group of isopapaverine occurs 
predominantly, whereas in the case of papaverine de- 
methylation of the C-6 methoxyl group takes place 
preferentially. This fact can be explained by the conforma- 
tion of the benxyl group in these two alkaloid molecules. 
In papaverine and isopapaverine, the benxyl group is 
placed towards the isoquinoleic homocycle. Therefore, in 
papaverine, the presence of benxyl at C-l hinders C-7 
position and the C-6 methoxyl group is easily be oxidized. 
In contrast, it is the C-7 methoxyl which is more accessible 
to ox&the enzymes in isopapaverine. 

Substituted 4-bearyi isoqr&olines. (a) Substituted benxylamino 
aataldehyde whys. Vemt~~ao acetaldehyde dihy- 
faatal was prepared aaxnding to [4] by condensation of 
veratraldehyde with aminoacetaldehyde diethylacetal, then re- 
duction by NaBH+ 3- or 4- methoxy-and 4- or 3-hydroxy- 
benxytino acetaidehyde diethyiacetals were obtained by con- 
densation of vanillin or isovanilhn with amin~~~ehyde 
diethylacetal followed by hydrogenation at 3 bars on PtOa for 
2.3 h of an etbanolic soln of the crude iminoacetals. After 
filtration and evaporation of the solvent under reduced pressure 
the aminoacetals were recrystallixed from RtsO. 

6,7-Diraethoxy v~~ry~~.~~eh~e diethykrcetal. Pre- 
pared by Bouvier et al. [4]; Eo.ls = 144-147°; nBJO= 1.507; 
IRvstmcm-‘: 3345 (N-H), l!WO(C=Ck’HNMR (CDCf,);81,21 
(t, 6H, 2-Me), 1,6 (s, lH,-NH), 2,76 (d, 2H, <Hz-NH-), 3,61 (m, 
6H,3 x CH*),3,86(~,3H,~Me)3,93 (s,3H,-OMe),4,63 (t, lH, 
-CH-) and 6,9 (at, 3H, aromatic H). 

The results obtained with papaverine and isopapav- 
erine show that the oxidative enzymatic systems are not 
specific for a definite ~~~s~uinoleic molecular 
structure. 

EXPERIMENTAL 

344ethoxy 4-hydroxy benzylamino acetaldehyde diethyl acetal. 
Yiild 71 y& mp 70-71”; Analysis: CIIHIJNOd (269X C, H, N, IR 
vCHu,cm-‘: 3560 (-OH), 3340 (N-H), 1590 (C=Q ‘HNMR 
(CDCi,) 6 i,43 (t, 6H, 2 x CHs), 3,05 (d, 2H, -CH,-Ph), 3,73 (ru, 
6H, 3 x CH,), 4,41 (wide s, lH, OH), 4,9 (t, lH, CH -)and 7,05 
(m 3H, aromatic H) 

Culture, substrate sfubility aud bi~y. Cell cultures of S. &a 
were grown in Murashige and Skoog liquid medium sup- 
plemented with sucrose (30 g/lb adenine (7.4 x lo+ Mb 2,4- 
diihlorophenoxyacetic acid (5 x 10T6 N) and kinetin (5 
x 10e6 M), as detailed in an earlier paper [lo]. 

The stability of a 1 gjl isopapaverine me~~pho~te soln 
was checked under the experimental conditions used for the 
biotransformations, in the absence of cells. No degradation 
products were revealed by TLC. 

Bioassays were performed by incubating cell suspensions with 
isopapaverine methanesulphonate, at 23 2 Lo, on a rotary shaker 
at 180 rpm under illumination of 25 pR/m/sec for 12 h per day. 
Seven-day-old cell suspensions were itmculated at a dilution of 
l/l 1 into new medium with 200 mg/l of isopapaverine meth- 
anesulphonate. After seven days of growth, cell samples were 
collected by red. pres. sieving dried at 60” for 48 hr and then 
Weighed. 

Extmction und analysis. The culture medium and cells were 
separately extracted. The medium was adjusted to pH 10 with 
NH,OH extracted first by EtOAc and then with CH2C12. Each 
organic extract was subsequently dried over anhydrous Na$O., 
and evapd under red. pres. The cells were frozen aher their 
separation from the culture medium. Thawed cells were adjusted 
to pH 10 with NH*OH crushed and extracted with the same 
organic solvents as those used for the culture medium. 

Subsequently, the medium and cells were separately hydro- 
lysed with 5 % HsSO.,, refluxed for 1 h and filtered. Tbe acidic 
sohr was alkahxed with NH,OH and extracted as reported for 
medium and ceRs. 

44iethoxy 3-hydroxy benzylamino acetaldehyde diethyktcetal. 
Yiehi 687; mp 6061” Analysis: C,,H,sNO, (269), C, H, N; IR 
~~~“~cm-~: 3560 (OH), 3340 (N-H), 1590 (C==Ck ‘HNMR 
(CDCl,)G: 1,21 (t, 6H, 2 x CHs), 276 (d,2H,-CH,-Ph), 3,51 (m, 
7H, 3 x CHr and OF), 3,75 (s, 3H, GCH,), 4,66 (t, lH, -CH) 
and 6,86 (m, 3H, aromatic H). 

(b) Substituted 4-benxyl isoquinolinee. Prepared a~rding to 
[4]: 212 mm01 of substituted benxyhuninoacetaldehyde diethyl- 
acetal were added dropwise to 22 ml HCl with stirring After a 
few minutes a soln of 2.12 mm01 of the corresponding ben- 
raldehyde in 50mI EtOH was added dropwise. The reection 
mixture was heated at retlux for 30 min. After cooling 150 ml of 
Hz0 were added. The aq. soln was extracted ( x 2)with toluene to 
remove the unreacted benxaldehyde, then alkali& with 30% 
NaOH except for the synthesis of the 4-benxyl isoquinohnes, in 
which the alkali&on was effected with NH.OH to avoid phenate 
formation. The aq. soiutioa was extracted ( x 2) with CHCI,. The 
combined extracts were wasbed with H,O to neutrality, dried 
over NasSO., and evapd under red. pres. 

Me~~~p~~te salts were obtained by exact neutralix- 
ation of a base methanolic soln with methanesulphonic acid and 
then recrystalliration from MeOH. 

The crude extracts were analysed by GC-MS (70eV OVI 
capillary column (25 m), 180” to 280”, lO”/min) and by TLC 
(Schleicher and Schuell siticagel plates F 15OO/Ls 254,0,25 mm 
thick, CH,Cls-MeGH, 23 : 2). The compounds were visuahxed by 
UV light at 254and 366 ~,~ge~o~sr~~nt (Prolabo)and 
Gibbs’ reagent [ 1 l]. After spraying with the reagents the plates 
were exposed to NH3 vapour. 

Syntheses of isopapaveriae and its metabolites.. Mps: heated 
microscop, NMR: 60 MHz with TMS as an int. stand. MS: 

Nemmg RlO-1OC spectrometer. AR analyses (C, H and N) were 

$7~Dimethoxy 4-(3’,4’-dimethoxy benryI) isoquinoline (iso- 
papaverine) (2). Recrystallixed from EtOH, Yield 31”/ mp 
133134” C(4), f33-134”]; R, 0, 7; Analysis: C2,Hz,N0, 
(339), c, H. N IRvKarcn-‘: 1615 (C=N), 1590 (G&k 
‘H NMR (DMSO-d,) 6 3.36 (s, 3H,-OMe), 3,68 (s, 3H, OMe), 3, 
9 (s, 6H, 2 x OMeA I23 (s, ZH-CHs), 6,75 (s, 2H, H of benxyl 
nucleus), 6,93 (s, 1 H, H of benayl nucleus), 7,26 (s, 1 H, H-5) 7,4 (s, 
W H-Q ($16 (s, lH, H-3), II, 87 (a lH, H-Q MSru/z (ref. int): 340 
CM + 1]’ (37A 339 CM]’ (lOO), 338 [M - 11’ (IS), 324 [M 
-Mel’ (16), 308 CM-MeO]+ (IS), 293 [M-(MeO+Me)](7), 
202 CM -(MeQ C,H,)]+ (8); methanesulphonate, mp 
160-161”. 

7-Metkoxy G-hydroxy 4-(3’,4’-dimethoxy ~~y~~ui~ii~ 
(3). Recrystalhred from MeGH-CHCI, (1:3) Yield 54 %; mp 
215-217”; R, 0.56; Analysis: CrsHr9N01 (325), C, H, N; IR 
+X&,-I. 3600 (OH); 1615 (C=Nk 1590 (C=C); ‘HNMR 
(DMS0-d:) S3.66 (s, 6H, 2 x OMe), 3,91 (s, 3H, OMe), 4,16 (s, 
2H, -CH& 6,68 (a, lH, H of benxyl nucleus), 6,75 (s, lH, H of 



benzyl nuckus), $9 (8, lH, H of bay1 nuckus), 7,21 (s. lH, H-5), 
7,43(s, lH,H-8),8,15 (s,lH,H-3~8,88(s,lH,H-l~MSq’z(rel. 
int.): 326 CM + I]’ (23), 325 [M J * (1110) 324 [M - l] + (23), 310 
[M-Me]’ f22), 308 [M-OH]* (4,2), 294[M-OMef+ (I4), 
279 CM-(MeOfMe)l+ (9X 151 [(MeO), C6H3CH,]+ (4). 

6Methmy 7-hydrmy 4-(3’,4’-ditne~hoxybenzyl) isoquinoline (4). 
Rccrystallkd from MeOH-CHQ (1:4). Yield 56 %, mp 
210-211” R, 0.58; Analysis: Ci9Ht9N04 (325), C, H, N; IR 
+f$CIll- ‘: 3600 (-GHk 1635 (C=N): 1600 (C&h ‘HNMR 
(DMSG-d& 63,71 (s, 6H, 2 x OMej 3,9 (s, 3H, QMe), 4,26 (s, 
2H, - CH,). 6,83 (z, 2Ii, H of benzyl nucleus), 7,03 (s, 1 H, H of 
benzyl nucleus) 7,31 (s, 1 H, H-5), 7.36 (s, 1 H, H-S), 8,2 (s, 1 H, H- 
3), 8.86 (s, lH, H-1); MS m/z (ml, int.) 326 [M f 1-j’ (37), 325 
CM]* (lOO), 324 [N-2]+ (24), 310 [M-Me]+ (30). 308 [M 
-OH]+ (6), 294 CM-OMe]+ (17h 279 [M-(MeO+Me)]+ 
(13), I88 CM-(Me@, C,H,]* (6), 151 [(Me@, C6H, CH,)]’ 
(9). 

6,7-~~~~xy 4-(r(‘-methoxy 3’-hydmxy lwnzyi) isoquindine 

(5). Recrystallized from MeOH-CHCl, (1:9); Yield 43%; mp 
220-222’; R, 0.62; Analysis: C,,Ha9N04 (325), C, H, N, IR vKk 
cm-‘: 3566 (OH), 1625 (C==N), 1589 (C=C); ‘HNMR (DMSO- 
de) 6: 3,7I (s, 3H, OMe) 3,88 (s_ 3H, OMe), 3,93 (s, 3H, OMe), 4, 
23 (s, 2H, -CH& 6,78 (m, 3H H of beuxyl nucleus), 7,33 (s, 1 H, H- 
5), 7,5 (s, lH, H-Q 8,26 (s, lH, H-31 8,99 (s, lH, H-lk MS m/z 
(rent. it&k 326 [M + l’j” (23), 325 [h4]’ (lOO), 324 [M- 13’ (78), 
3lO[M-Me]‘~22~~[M-(Me+H)]‘(9A~[M-GH]’ 
(4), 294 [M -0MeJ + (S), 137 [(M&3) OH C*H$HzJ+ (6). 

6,7-Dimetkoxy C(J’-ntetlioxy 4’-hydroxy benzyl) isoquino&ne 
(6). Rarystall&d from MeOH-CHC& (1:3). Yield 349/ mp 
218-220”; R, 0, 63; Analysis: C19H1*NG4 (325), C, H, N; 
IR v’=cm-‘: 3S9Q (OH), 1620 (C-N), 1590 (C-c); ‘H NMR 
(DMSG-d,)& 3,7 (s, 39 OCH,), 3,86 (s, 3H, GCH& 3,9 (s, 3H, 
OCH,),4,21 (s,2H,-CHz), 6,83 (~,2H,Hofbenzylnucleus), 6,95 
(s, lH, H of benzyl nucleus),7,33 (s, lH, H-5), 7,46 (s, lH, H-8), 8, 
23 (s, lH, H-3), 8,89 (& lH, H-lb MS, m/z (rel. int.): 326 CM + 11’ 
(32), 325 CM]’ (loo), 324 CM-l]* (36), 310 [M-Me]” (211, 
309 [M-(Me+H)]+ (11) 308 [M-OHJ+ (5), 294 [M 
-0MeJ” (ll), 202 [M-(MeO) OH C,H,J* (Sj, 137 [(MeOf 
OH C6H3CH2J+ (5). 

6,7-Dimet!wxy 4(~,~~~t~xy ~n~y~u~~~i~e N-oxide 
(~~~~ N-oxide) (8). 309 mg (O-91 mmoi) of~so~~ve~ne 
and 237 mg (1.36 mmol) of metu-chlorop&etuoii acid (70%) 
were dissolved in 20 ml of CHCI, and the solo stirred at room 
temp. The reaction was followed by TLC. After 28 hr the Sotn was 
allcaIi&ed with 10% NaOH, then extracted with CHCIJ, Tbc 
organic layer was washed with Hz0 to neutrality, dried over 
Na2SOI and evapd under red. pres. The crude product was 
recrystallized from &OH; Yield 92y& mp 213-215”; R,: 0.47; 
Analysis: C,,H2 1N0s (359, C, H, N; iR vKBr en%-‘: 1620 (C-N), 
1590 (C==C), 1250 (N 3 0); ‘H NMR (CIX&) 63.78 (s, 3H, 
OMe), 3.83 (s, 3H, OMe), 3.9 (s, 3H, OMe), 4,03 (.%3H,OMe), 12 
(s, ZH,-CH& 6,7I (8, lH, H of bexuyl nucleus), 6,78 (s, 2H, II of 
be@ nucleus), 6,96 (s, lH, H-5), 7,ll (s, iH, H-8), 7,9 (s, 19 H- 
3), 8,56 (z, lH, H-2f; MS @irect idet)m/z (rel. int.k 356 [M + l]* 
(34),35S[M]+ (100)354 [M-l]” (24),34O[M-Me]* (LO),339 
CM-0]+(27),338[M-(O+H)J+ (22),324EM-(O+Me)]+ 
(13),322(10)3OS[M - (O+ MeO)]’ (10),294[M-(O+CHzO 
+ Me)]’ (6h 151 [(MeO), CIHJ CHZ]+ (23): GC-MS, 340 [M 
+l)+ (24), 339 EM]’ (X&Q, 338 [M- 11” (24), 308 [M 
-OMeJ+ (16), 151 [fMeO), C,H, CHzJ+ (6). 

6,7-Dimethoxy 4-(3’.4’-dimetkoxy benzoyl)isoquinolin (iso- 
pcrpnueraldiae) (7). 595 mg (1.75 mmol) of isopapaverine were 

dissolved in a soln of 30 ml HOAc-HzSO. (1: l), then 1.13 g 
K&r&, were added. After heating at reflux for 1 hr, 100 ml of 
Hz0 were added and the aq. soln was &alized with NH,OH, then 
extracted with CHIC&. The organic layer was washed with HzG, 
dried over Na2S04 and evapd under red. pres. The crude product 
was recrystallized from EtOH; Yield: 65 y& mp 174-175”; R, 0.8; 
Analysis: Cz,HIPNOs (353), C,H,N; IRvKkcmmL: 1645 (CkD), 
1620 (C=N), 1580 (C;Elc); ‘HNMR (CDCl,) &3,98 (s, 9H, 3 
x OMe~4~~(~3H,OMe~~91 @id, lH,J = 8 Hz,H-5’)7,31 (s, 
lH, H-5), 7,45 (2&i, lH, J, =SHZ,J,=~HZ,H-~‘),~,~(S,~H, 
H-8),7,66(dd,lH,J==2Hz,H-2’),8,52(~,1H;W-3),9,12(s,lH, 
H-1); MS, m/z @el. iat.): 354 [M + I]’ (24). 353 [M]’ (91), 352 
[M-l]* (8),338[M-Me]+ (12),323{M-CHzOJ* (lo);322 
[M-QMe]+ (44), 216 [M-(MeO)zC,H,]+ (18), 188 [M 
- (MeO)&H$O]+ (18), 165 [(MeO),C,H,CG]+ (loo), 77 

CC,H,J+ (4). 
6,7-~~~xy l-hydroxy 4~~,~~~t~x~zy~ isoquin- 

o&e (9), In PI test tube 65 mg (0.18 mmol) of isopapaverine N- 
oxide in 15 ml EtOH were exposed with stirring to irradiation 
from a Philips lamp HPL 125 W for 18 hr. The reaction was 
followed by TLC. After evapn of the solvent under red. pres. the 
carbostyril was separated by prep. TLC. (Kiilgel 6OF 254 
+ 366, MezCO-CHzClt, 9: 11). The crude product was re- 
crystalliz& from EtOAc; 25 mg; Yield 38 y& mp 246-248”; Rf 0, 
73; Analysis: CaoHzINGs (355), C, H, N, lRvKkcm-‘: 3120 
{N-H), 1630 (c--a), 1605 (Cc); ‘H NMR 250 MHz (CDCl,) s: 
2.25 (wide s, 1 H, OH), 3.75 (s, 3H, OMe), 3.83 (s, 3H, OMe), 3.9 (s, 
3H, OMe& 4.02 (s, 3H, OMe), 4.07 {s, 2H, -CH& 6.69 (dd, 1H, J 
= 3,s Hz, H-2’), 674 (W, lH, JI = 8 Hz, J1 = 3,5Hz, H-6’), 
6.81(& IH, J = 8 Hz, H-5’). 7.07 (s, 2H. H-5 and H-Q, 7.73 (ss 
lH, H-3); MS m/z (red. int.): 356 EM+ r]’ (27), 355 CM]’ (IOO), 
354 [M - 11’ (5), 340 [M-Me]+ (S), 324 [M - MeO]+ (9), 218 
[M-(MeO)&.H~]+ (7), 151 [(MeO), CeH$Hz]+ (10). 
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