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Tha NMR chemical shift differences of protons

at € and CB and the methyl protons at 813

13a
of cis~ and trans-fused 10,11-dioxygenated

13-mathyltetrahydroprotoberberines are discussad,

The relative stersochemistry of 13-methyltetrahydroproto=-
berberines has bean astablished by a study of their NMR

epactraz’s’ao

The cheamical shift of the C1S-CH3 group in
compounds with trans-fused rings 8/C and a cig~orientetion of
protons at €45 and C1Sa is between & 0.90-1.00 while it is near
b 1.40-1.50 in those with cis-fused rings 8/C and a trans=-
orienta ion of the protons. 1t has also been observed that in
the NMR spactra of irang-fused 9,10-dioxygenated 13-methyltetra-
hydroprotobaerberines ths Canprotana appsar as an AB quartei with
a large chemical shift difference,while in tha corresponding

3’40 No

cis guinolizidines the shift difference is smallar
mention however has been made about 10,11-dioxygenated 13-methyl-
tetrahydroprotoberberines. Recently Cushmnan gt EL.S have pointed

out that the CB protons of the B/C cig~fused 10,11-dioxygenated
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tetrahydroprotoberbarine 1 appearsd as two doublets (I=16 Hz) at
§ 3,73 and 4.22, with the higher field doublet overlapping the
éignal for 0133 proton. In contrast, the ta protons of 2
(trans-quinolizidine) were assigned to a broad singlst which

appesaraed at § 3.72.

Our study of the 90 MHz NMR spectra of compounds 3 ta 8
(Table 1) shows that in the 10,11-dioxygenated 13-methyltetrahydro-
protoberberines the Cg protons are observed as an AB guartet in
all cases irrespective of whether the 8/C ring fusion is gis or
Eggggé. A scrutiny of the data in Table 1 and Table Il leads to
the further conclusion that the centre of the AB guartet appsars
relatively further downfield in all cases of cis-quinolizidines
compared to the trans-quinolizidines by about 0.15-0.20 ppm*.
in the 10,11-dioxygenated compcunds the signals of the €g protons
are separated from each other by about 0+45~0.48 ppm in the cis
and 0.40-0.48 ppm in the trans-guinolizidines, while the
corresponding values in 9,10-oxygenated compounds are 0.13-0.18

and 0.55=0.72.

¥ The difference is somewhat emaller (0.07 ppm) for compounds 7 & 8.
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Ry = CHgj Ry+Ry = CHy
R1+R1 = R2+R2 = CH2

= e e

R1 =E:H3; R2 = H

g R;
(Meso corydaline)

= R2 = CHS

11 Ry = CHgj Ry+R) = CH,

(Thalictrifoline)

13 R,+R, = CH,; R, = CH,
(Meso thalictricaving)
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4 Ry = CHg; Ry+R, = CH,
6 Ry+Ry = Ry+R, = CH,
8 Ry =FEH;3 R, =H

186 R, =R, = CH

3
{Corydaling)
12 R, = CHyj R R, = CH,
{Cavidine)
18 Ry#R, = CH,3 R, = TH,

(Thalictricavine)
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Anothar point worth mentioning is the chemical shift of the

7 have studied the

angular proton at C,. . Kamstani and coworkers
NMR spectra of a number of 1-substituted tetrahydroprotoberberines
and have shown that the angular proton of a trans-quinolizidine
resonates upfield from & 3.80, vhereas in the case of a cis-
guinolizidine this signal is observed douwnfield from § 3.80.

This observation was also made in the NMR spectrz of caseadine

(in COC1l, as well as in CGDG)B. This does not seem to be the case
for 13«methyltetrahydroprotoberberines.. The tables show that ths
c133 proton in these compounds generally appears arpund S 3+70.
Noteworthy is ths fact that in each pair the C138 proton of the
trans-quinolizidine appears at lower field than in the corresponding
cis=quinolizidine. |

The most consistent and dramatic differences hetween the cig~
and transwquinglizidine serises are seen only for ths chemical
shifts of the methyl groups at 013. Thus the values range from
8 1.43 to 1.48 for the gis- and from & 0.88 to 0.99 for the
trans-series, showing a difference of about 0.5 ppm.

Based on these observations we conclude that the assignment
of stereochemistry of the B/C ring fusion in 10,11~dioxygenated
13-methyltetrahydroprotoberberines should be made on the basis
of the chemical shifts of the 013 methyl doublets only, uhich
could be further strengthened by an inspection of the chemical

shifts for the CB protons.
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