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Abstract—The C(12b)-C(1)-C(2)-C(3) stereochemical relstionship in several racemic indolo{2,3-a)quinolizine
derivatives has been determined by the application of conformational considerations to the *C NMR spectral
analysis. The proper Mmﬂtmcon&nedbymdlewmdubcuvdydemuddmvmu

The C(lb)-C(l)-C(Z)-C(J)

indolo{2,3-alquinolizines obtained by acid-induced

stereochemical relationship in
cyclization of partially hydrogenated 3J-dmethoxyclrbonyl-l-[2-(3-mdoly!)ahylbyrm derivatives is discussed.

Inconnecﬁonwithomsmdiu'oomningthepmpm-
tion of indole alkaloid models by Pd-catalyzed partial
hydro.emuonotJJ - dimethoxycarbonyl - 1 - [2 3-

indolyl)ethyllpyridinium bromides, followed by acid-
induced cyclization, we found the tetrahydropyridine
derivative 1 (XV in Ref. 1) yielded only one of the
possible diastereoisomers but the tetrahydropyridine
derivative 2 (XVI in Ref. 1) yielded s mixture of two
groas structures 3 and 4 of the prepared compounds were
given, but it was considered premature to draw conclusions
about their stereochemistry.

‘The sodium dithionite reduction™ of 3,5 - dimethoxy-
carbonyl - 1 - [2 - (3 - indolyl)ethyl]lpyridinium bromide §,
followed by acid-induced cyclization and NaBH J/acetic
acid reduction,*® provided all four possible

*Part IX. M. Lounasmaa, P. Juutinen snd P. Kairisalo, Tetra-
Aedron. In press. This work was first preseated as a part of »
series of lectures by M. L at the University of Helsinki (Autumn
1977).
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stereoisomers of 3 available for analysis. Similar treat-
ment of 3,5 - dimethoxycarbonyl - 4 - methyl - 1-[2-(3 -
indolylethyllpyridinium bromide 6 permitted the pre-
paration of the 1,3 - dimethoxycarbonyl - 2 - methyl -
1,2,3.4,6,2,12,12b - octahydroindolo{2,3-alquinolizines 4a
and 4b. Thus the time appeared ripe for a detailed
determination of the stereostructures of 3a, 3b, 3¢, 3d,
4a, 4b, as well as of 7a, b, 8a and 8b, and for a more
detailed study of the effect of the D ring substituents on
the C/D ring fusion (vide infra).

During recent years '*C NMR analysis has been shown
to be a powerful tool for the structure elucidation and
analysis of organic compounds and the results described
in the present report were mainly obtained by this
method.

RESULTS
The sodium dithionite reduction™ of the recently
described* 3,5 - dimethoxycarbonyl - 1 - [2 - (3 - indo-
lyllethyi]pyridinium bromides § and 6 (III and IV in Ref.
1) permitted the preparation of 1,4-dihydropyridines 9
and 10, which by acid-induced cyclization were trans-
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3 R'=R3¥=CO,Me; R¥=H

3a R =a-CO;Me:R2=H;R3=p-

3 b R =¢-COMe:R2= H; R q -COyMe
3¢ RY=p-COaMe:R2=H; R3=§ -CO,Me
3d R'=p-COMe:R2=H;R3= ¢ -CO,Me
4 R'*RI=CO,;Me:R2=Me

70 R'=a -CO,Ms ; R%H
75 R'=p-COaMe : R2=H
8a R'>q -COMe ; R% o -Me
8b R'=g -CO,Me , R2= o-Me

4a R'=¢-CO,Me:R2=g-Me, R?=a-CO,Me
4b R'= g-COMe:R2% a~Me:R3= g- ~COaMe

1 R'=q-CO,Me:R35R3=H

12 RY=qa-CO;Me;R2= g -Me: R¥=§-CO,Me
Fig 1.
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formed to the tetracyclic compounds 7a and 7b, and 8a
and 8b, respectively. The NaBH.Jacetic acid reduction*
of 7a, Tb and 8a afforded 3a, 3b, 3¢, 34, 4a and 4b.

Selectively deuterated analogues of 3a, 3b, 4a and 7a
were needed for comparison. The dithionite reduction®
of § (Il in Ref. 1) in D,O/CH,OD yielded 4 - deuterio -
3,5 - dimethoxycarbonyl - 1 - [2 - (3 - indolyDethyi] - 1,4 -
dihydropyridine 9-4-d,, which was transformed by acid-
induced cyclization to 2 - deuterio - 1a,3 - dimethoxy-
carbonyl - 126,7,12,12ba - hexahydroindolof2,3-
alquinolizine 7a-2d, and 2 - deuterio - 183 -
dimethoxycarbonyl - 12,6,7,12,12ba -  hexa-
hydroindolo[2,3-a]quinolizine Tb-2-d,. The NaBH.Jacetic
acid reduction of 7a-2-d, yielded 3a-2-d, and 3b-2-d,; the
NaBD./acetic acid reduction® of 7a, 3a-4-d, and 3b-4-d,;
and the NaBD,Jacetic acid reduction of 8a, 4a-4-d, and
444,

The 13-disubstituted 1,2,34,6,7,12,12b - octahydroin-
dolo{2,3-alquinolizine system can exist in twelve con-
formations (four configurations) with equih‘bnﬁon by
mtrogen inversion and cis-decalin type ring intercon-
version (Scheme 1). In the 1,2,3-trisubstituted indolo{2,3-
alquinolizine analogues, the situation is similar, although
more complicated (eight configurations).

“The contribution of conformer b is considered negligible.

M. LOUNASMAA et al.

Of the 1,3 - dimethoxycarbonylindolo[2,3-alquinoliz-
ines 3a, 3b, 3c and 3d, the configurations 3a, 3b and 3¢
can be expected to exist predominantly in the trams-
fused C/D ring conformation (conformer =), but 3e,
where both methoxycarbonyl groups in the trans-fused
conformation are axial (a strong 1,3-diaxial interaction is
present), should exist with an overwhelming prepon-
derance in the cis-fused conformation (conformer ¢).°

The preponderance of the trans-fused conformation
(conformer a) in 3a, 3b and 3 is supported by 'H NMR
spectroscopy. The absence of any signal downfield from
3 3.8 that could be assigned to H-12b is characteristic of
a trans-fused conformation.™® The H-12b signal of 3¢
appears at 3 4.70 owing to the diamagnetic displacement
effect of the electron pair of the basic nitrogen, which is
in agreement with the preponderance of the cis-fused
conformation. Moreover, the presence of the so-called
Bohimann bands"! in the IR spectra of 3a, 3b and 3d, and
their absence in the IR spectrum of 3¢ fusther support the
conformational conclusions presented.

The stereochemical relationships proposed for 7a, 7b,
8a, §b; 38, 30, 3c, 34, 4o and 4b were mainly determined
by. C NMR spectral analysis. The fully proton-decou-
pled spectra of 7a, T, 8a, 8b, 3a, 3b, 3¢, 3d, 4a and 4b,
and. the intermediate 1,4-dihydropyridine derivatives 9
anid 14, all taken in CDCls, showed the chemical shifts
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Table 1. C chemical shifts of deuterated indolof2,3-s)quinolizines.

3ar2-d; 3b-2-4, 3a4-d; B-imd, Aa-i~d) Ta-2-4,

c-1 43.9 45.3 4.0 5.4 50.1 5.3
c-2 29.7 32.0 32.8

c-3 38.7 39.3 8.7 39.2 43.7 $3.0
c-4 55.7 56.6 146.0
c-6 52.0 50.9 s52.0 50.8 1.4 51.8
-7 2.7 22.0 21.7 2.1 22.1 22.1
c-7¢  109.8 109.7 109.9 109.7 110.1 110.0
- 126.8 126.7 126.8 126.7 126.8 126.3
c-8 118.0 18.1 118.0 118.1 1urs 118.1
c-9 19,3 119.3 119.3 19.3 119.1 1s.7
c-10 1216 121.7 121.6 121.7 121.6 122.3
c-11  111.0 111.0 111.0 11.0 111.0 11.2
C-1la  135.9 135.9 136.0 136.0 135.7 136.0
c-1za  133.4 133.3 133.4 133.3 133.3 1311
c-12b 59,4 58.5 9.4 58.4 53.3 52.9
Mo 10.2

~OMe 52,0 51.9 52.0 51.9 s1.7 50.8
~OMa 52.3 52.4 52.3 52.4 52.3 52.5
ce=0 173.7 173.3 173.7 173.3 172.8 168.0
c=0 177.3 176.8 177.3 176.8 176.1 176.9

®Al1 the spectrs were recorded in CDCIJ solution.

The & values are in parts per million downfield from lia,‘sl.

depicted on the formulas. The proper shift assignment
was confirmed by recording single-frequency, off-
momncedecwpled(sfotd)specmmdmemwaof
selected deuterated derivatives (Table 1), and

with the eartier shift assignment, '>**

The fact that NaBH./acetic acid reductions of 7a and
™ yielded in both cases just two 1,2,34,6,7,12,12b -
octahydroindolo{2,3-a}quinolizines (3a and 3b, and 3¢ and
34, respectively) shows that no epimerization takes place
at C-1. Accordingly the products formed are two pairs of
C-3 epimers. The upfield shifts of C-4 and C-7 in 3¢
relative to 3a, 3b and 34, which are due to the 1,4-ganche
interactions between the C4 axial proton and the C-7
pseudoaxial proton (cf. conformational considerations),
confirm the stercostructure of 3¢, and, as a consequence,
the stereostructures of 7b and 3. The C{12bH-C(1)H
;nltlnx-rehﬁomhipfor’h,snmdsbwesurﬂyalw
ollows.

“For an axial -COOCH,; group, 14, 0 and ~ 3 ppm, respectively.
Fotu‘xeqmom!-COOCH,mls,Zmdﬂm respec-
tively.

The upfield shifts of C-12a in 3¢ and 34 relative to 3
and 3b are partly due to the y-shielding effect of the C-1
methoxycubonyl groups and partly a consequence of the
C/D ring conformations present (cf. the corresponding
signals reported in Ref. 6 for Sa-d).

With the chemical shifts found for 11 (3a in Ref. 15) as
a basis,"” the axial and equatorial -COOCH, group a-, 8-
and ¢ were used to predict the chemical
shifts of C-3, C-2, C4 and C-1 in 3a and 3b. A

ison of the observed and caiculated chemical
shifts (Table 2), with the conformational considerations
in mind, fully confirms the C(12b)-C(1)-C(3) stereoche-
mical relationships presented for 3a and 3b.

Similarly, the stereostructures of 4a and 4b, and as a
consequence, the stereostructure of 8a could be settied
by taking the chemical shifts found for 3a, 3, 3c and 3d
a3 a basis, and using the axial and equatorial Me group
a-, B- and vy 1 Moreover, as the °C NMR
results indicate that 8a and 8 are C-1 epimers, the
stereostructure of 8 is also confirmed.

The compounds [XXII and XXIII (isomer B) in Ref. 1}
obtained by palladium-catalyzed partial hydrogenation of

Table 2. Comparison of the observed and calculated C chemical shifts for C-3, C-2, C4 and C-1 in compounds

11, 32 and 3%
a Calc., for an Cale. for an
1n ax. 002)0 group 3 » . cozlh growp
c-3 23.8 3.8 38.8 .4 3.8
c-2 30.2 3.2 29.7 32.0 32.2
C-4 55.2 5.2 55.6 56.7 57.2
c-1 46.8 43.8 4.0 45.4 46.8

%Taken from Raf. 15
TET Vol 34, No. 191,
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3,5 - dimethoxycarbonyl - 1 - [2 - (3 - indolyl)-
ethyllpyridinium bromides § and 6, followed by acid-
induced cyclization, proved to be identical (TLC, 'H
NMR,"CNMR)wnhhandh,mpecnvely.mdtbw
stercochemistry was thus settled. Moreover, as the *C
NMR spectrum of 4e permits the C- and D-ring signals
for isomers A and B in the ’C NMR spectrum of their
diastereoisomeric mixture (Ref. 1, compound XXIII
(isommAmdB))mbedisﬁnaﬁshed.theihiftvdm
obtained for isomer A,* taken with the assumption that
thecamlynchydroaenmonofthepyndmiumultspro-
ceeds in a cis-manner,'” permit the stereostructure 12 to
be proposed for isomer A.

The present report shows the applicability of con-
formational considerations to the determination of the
stereostructures of D-ring substituted 1,2,3,4,6,7,12,12 -
octahydroindolo[2,3-a)quinolizines by *C NMR spectral
analysis, expecially when a sufficient amount of
stereoisomers are available.

EXPERIMENTAL

The IR spectra were measured on a Perkin-Elmer 237 ap-
paratus and the UV spectra on a Perkin-Elmer 137 UV ap-
paratus. The 'H NMR spectra were taken with either a Jeol
INM-PMX-60 or a Jeol INM-FX-100 instrument, and the "*C
NMR spectrs with the Jeol INM-FX-100 instrument operating at
2520 MHz in the Fourier transform mode. TMS was used as
internal standard. The mass apectra were recorded either on a
Jeol JMS-D-100 Mass Spectrometer or on a Hitachi-Perkin-
Elmer RMU 6E Mass Spectrometer at 70 ¢V, using direct sample
insertion into the ion source, whose temp. was 120-140°. The
elemental compositions when given for the molecular ions were
confirmed by high-resolution mass measurements performed with
a resolution of 10,000 (40% valley definition). The m.ps were
determined in & Bichi capillary m.p. spparatus and are uncor-
rected.

Sodium dithionite reductions

General procedure. Sodium dithionite was added in small
portions during 1 br to a magnetically stirred soln of pyridinium
bromide derivative and NaHCO; in aqueous MeOH under N,
The mixture was stisred for 6 hr, the MeOH evaporated off under
vacoum, and the mixture extracted several times with CH,Cl,.
The extracts were washed with water, dried over Na,SO, and
evaporated under vacuum. The residue was chromatographed on
alumina (act. IV).

3,5 - Dimethoxycarbonyl - 1 - [2 - (3 - {l] 1,4-
dikydropyridine 9. Rmbumnmuofs 15g of
NaHCO,, and 1.5g of sodium dithionite in 150ml of aqueous
MeOH vyielded 374 mg (92%) of 9. M.p. 179-181° (MeOH). IR
(KBr): NH 3330 (s), C=O 1680 (s), C=C 1585 (s) cm™*. UV [BtOH
94% (e)] A wex 205 (infl.) (17,900), 224 (32,600), 261 (10,700), 282
(8100), 291 (6800) and 392 (6800) am. A .. 207 (infl.), 245, 279, 289
and 320 am. 'H NMR (60 MHz, DMSO-dg 8 3.60 (6 H, s, both
-COOCHy,), 7.04 (2 H, s, H-2 and H-6) and 7.60 (1 H, s, NH). MS
M* at m/e 340 corresponding to C,sHayN;0,.

4 - Deuterio - 35 - dimethoxycarbonyl - 1 - [2 - (3 - indo-
IyDethyl) - 1,4 - dikydropyridine 9-4-d,. Reaction between 300 mg
of 8, 1g of NaHCO;, and 1g of sodium dithionite in 20 ml of
D,OICH;0D (5/1, D;OICH. yielded 198 mg (81%) of 9-4-d;.
M.p. 180-182° (MeOH). MS M* at mje 341.

3,5 - Dimethoxycarbonyl - 4 - methyl - 1 - (2 - (3 - indoiyl)ethyl)
- 1,4 - dikydropyridine 10. Reaction between 1.5g of 6,' 3.0g of
NaHCO, and 3.0g of sodinm dithionite in 250 m! of
MeOHyleldedllmm;(m)o(unmoil.lR(ﬂm) NH 33%
(s), C~O 1690 (s), C=C 1580 (s)cm™. UV [EtOH 94% (¢)] A max
208 (infl.) (18,000), 223 (35,800), 2% (11,800), 284 (8000), 291
(7100) and 374 (8800)nm. A, 206 (infi), 2435, 279, 289 and
314nm. 'H NMR (100MHz, CDCly) 8 102 (3H, d, J 7Hz,

8 49.2 (C-1), 36.4 (C-2), 44.6 (C-3), 57.6 (C-4), 51.4 (C-6), 219
(C-7), 1098 (C-Ta), 133.2 (C-12a) and 60.5 (C-12b).

M. LOUNASMAA ¢f al.

~CH,), 3.64 (6 H, s, both -COOCHj), 690 (2H, s, H-2 and H-6)
and 842 (1H, s, NH). MS M* at m/e 354 corresponding to
CaHuN:0,

Cyclizations

General procedure. The 14-dthydropyridine derivative was
stirred for 12br in a soin of anhyd McOH presatorated with dry
HCl gas. The soln was then poured slowly into a suspension.of
NaHCO; in CH,Ch,. The inorganic salts were filtered off and the
dried fitrate cvaporated under vacuum. The residue was

- 126112,12ba - hexa-
hydroindolo[2,3-alguinolizine Ta and 18,3 - dimethoxycarbonyl -
12,6,7,12,12ba - hexakydroindolo[2,3-a)quinolizine Th. Cycliza-
tion of 170 mg of 9 yielded & mixture of 72 and 7.

Compound 7a (61 mg), m.p. 146-147° (Et;0). IR (KBr) NH
3410 (s), C=O 1715 (s) and 1680 (s), C=C 1630 (s)cm. UV
[BOH M% (€)] Apex 206 (23,300), 223 (22,800) and 292
(20,000) nm. A 213 and 250nm. 'H NMR (60 MHz, CDCL,) 8 3.63
(3H, s, -COOCH,), 3.73 (3H, s, -COOCH,), 473 (1H, br m,
H-12b), 742 (1 H, s, H-4) and 8.32 (1 H, s, NH). MS M* at m/e 340
corresponding 10 C yHyyN,0,. Other noteworthy peaks at m/e 339,
325, 309 and 281.

Compound 7% (63 mg), m.p. 186-188° (E1,0). [R (KBr) NH
3350 (s), C=O 1720 (s) and 1680 (s), C=C 1615 (s)cm™. UV
[EtOH 94% (e)] A nax 204 (infl.) (10,200), 224 (20,500) and 293
(21.800) nm. Ay 205 (infl) and 255am. 'H NMR (60 MHz,
CDCly) 8 3.59 (3H, s, -COOCH3), 3.61 (3H, s, -COOCH,) 4.75
(1H, br s, H-12b), 7.38 (1H, s, H4) and 885 (1 H, s, NH). MS
M* at m/e 340 corresponding to C,sHyN2O,. Other noteworthy
peaks at mje 339, 325, 309 and 281.

2 - Deuterio - 1a3 - dimethoxycarbonyl - 1,2,6,7,12,12ba -
hexahkydroindolo[2,3-a]quinolizine Ta-2-d; and 2 - denterio - 183
- dimethoxycarbonyl - 126,7,12,12ba - hexakydroindolo(2,3-
alguinolizine Tv-2-d,. Cyclisation of T0mg of 9-4-d, yielded a
mixtore of 7a-2-d, and 7»-2-d,.

Compound 7e-2-d; (25 mg), m.p. 147-149" (Et,0). MS M* at
m/e 341, Other sotewothy peaks at m/e 340, 326, 310 and 282.

Compound Th-2-d, (20 mg), m.p. 184-185° (Et,0). MS M* at
mie 31, Olhumvmypubnmlcw 326, 310 and 282,

1a,3 - Dimethoxycarbonyl - methyl - 1,26.7,12,12ba -
hexahydroindolo[2,3-4) l. and 183 - dimethoxycar-
bonyl - 2a - methyl - 12,6,1,12,12ba - hexahydroindolo{23-
slquinolizine 8. Cyclization of 230 mg of 10 yielded & mixture of
Sa and 06,

Compound Sa (124 mg), m.p. 195-197* (B,0). IR (KBr) NH
3365 (s), C=O 1730 (s) and 1630 (s), C=C 1610 (s}cm~'. UV
[ESOH 94% (€)] Amax 206 (infl) (18,000), 223 (27,000) and 293
(25,500)am. An, 207 (infl) and 251am. 'H NMR (60 MHz,
CDCl;) 8 0.72 (38, d, 7 THz~CH,), 3.62 3H, s, -COOCH,),
380 3H, s, ~COOCH,), 494 (1 H, m, H-12b), 7.37 (1H, 5, H-4)
and 930 (1H, s, NH). MS M* st mje 354
C,.HnN;O4. Other noteworthy peaks at m/e 353, 3%, 323 md

Compound 8 (10 mg), m.p. 240-243° (MeOH). IR (KBr) NH
3275 (), C=O 1740 (s) and 166$ (s), C=C 1580 (s)cm~’, UV
[EtOH 94% (¢)] Ana, 206 (infl) (20,500), 223 (27,300) and 293
(26,000)nm. Ag, 208 (infl) and 251nm. 'H NMR (60 MHz,
CDCly) 8 1.28 (3K, d, J 7Hz, -CH,), 3.30 3 H, s, -COOCH,),
167 (3H, s, ~COOCH,), 4.65 (1 H, br 3, H-12), 750 (1 H, s, H4)
and 8.12 (1H, s, NH). MS M* at m/e 354 coresponding to
CyH2 N0, Other noteworthy peaks at m/e 353, 339, 323 and
295.

NaBHJACOH Reductions

General procedure. NaBH, (or NaBDy) was added in small
puﬂoutouexmmﬂywobd.mm:ﬂymed soln of
12,6,7,12,12b - hexshydroindolo{2,3-a)quinolizine derivative in
glacial AcOH. The soln was allowed to reach room temp. and the
stirring was continned for 1 hr. Water was cauntiously added and
the soln then slowly poured into a suspension of NaHCO; in
CH.ClL,. The inorganic salts were filtered off and the dried filtrate
evaporated under vacuum. The residue was chromatographed on
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alumina (act. IV). The components were separated by prepara-
tive silica gel plates.

1a38 - Dimethoxycarbonyl - 1,2345,2,12,1a - octaky-
droindolo[2,3-alquinolizine 3a and 1a3a - dimethoxycarbonyl -
1,2,3.4.6,7,12,12ba-octakydroindolo{2,3-a]quinolizine 3. Reaction
between 172mg of Ta, 25 of NaBH, and 40 mi of giacial AcOH
yielded a mixture of 3a and 3.

Compound 3a (54 mg), m.p. 178-179" (MeOH). IR (KBr) NH
3420 (s), Bohlmann bands 2815 (vw) and 2770 (vw), C=O 1730 (s)
and 1715 (s)em™!. ‘H NMR (100 MHz, CDCly) 8 3.70 (3H, s,
~COOCH,), 3.79 3 H, 3, ~<COOCH,) and 8.15 (1 H, br s, NH). MS
M* at mje 342 corresponding to CyHpN;O,. Other noteworthy
peaks at mje 341, 311, 283, 256, 255, 170 and 169,

Compound 3b (60 mg), m.p. 142-143" (E1,0). Identical (IR, 'H
NMR, "“C NMR, MS, TLC) with the sample described earlier
(Ref. 1, compound XXII).

2 - Denterlo - 1038 - dimethoxycarbonyl - 1,2,3,4,6,7,12,12ba -
octahydroindolo[2 3-a]quinolizine 3a-2d, and 2 - demterio -
la3a - dimethoxycarbonyl - 1,23,4,6,7,12,12ba - octakydroin-
dolo(2,3-alquinolizine 3-2-d,. Reaction between 135 mg of 7a-2-
d;. 1.5g of NaBH, and 30 m) of glacial AcOH yielded » mixture
of 38-2-4; and W-24,.

Compound 3a-2-d; (27 mg), m.p. 178-180° (MeOH). MS M* at
mje 343. Other noteworthy peaks at m/e 342, 312, 284, 256, 255,
170 and 169.

Compound 3b-2-d, (30 mg), m.p. 140-141° (Et,0). MS M* at
mje 343. Other noteworthy peaks at m/e 342, 312, 284, 256, 255,
170 and 169,

4 - Deuterio - 1038 - dimethoxycarbonyl - 1.2,34,6,1,12,12ba -
octahydroindolo(2,3-alquinolizine 3a-4d, and 4 - dewteric -
1a3a - dimethoxycarbonyl - 1.2,3,4.6,7,12,12ba - octakydroin-
dolol[2,3-a)quinolizine M-4-d;. Reaction between 64mg of 7a,
900 mg of NaBD, and 20 ml of glacial AcOH yielded a mixture of
3a-4-d; and 3o-4-d;.

Compound 3a-4-d, (20 mg), m.p. 179-181* (MeOH). MS M* at
mje 343, Other noteworthy peaks at m/e 342, 341, 312, 284, 257,
256, 170 and 169,

Compound 3b-4-d; (23 mg), m.p. 140-142° (Et,0). MS M* at
mie 343. Other noteworthy peaks at me/e 342, 341, 312, 284, 257,
256, 170 and 169.

1838 - Dimethoxycarbony!l - 1234671212« - octaky-
droindolo[2,3-a)quinolizine 3¢ and 183a - dimethoxycarbonyl -
1,2.3.4,6,7,12,12ba-octakydroindolo]2,3-a] quinolizine 3d. Reaction
between 170 mg of 7h, 2g of NaBH, and 35 ml of giacial AcOH
yielded & mixture of 3¢ and 3.

Compound 3¢ (85 mg), m.p. 137-139* (MeOR), IR (KBr) NH
3405 (3), no Bohimann bands, C=O 1725 (s) and 1715 (s)em ™. 'H
NMR (100 MHz, CDCly) & 3.60 (3H, s, ~COOCH3,), 3.86 3H, s,
<COOCH,), 470 (1H, brd, J 4Hz H-12b) and 880 (1H, br s,
NH). MS M* at mle 342 corresponding to CiyHuN;O,. Other
noteworthy peaks at mje 341, 311, 283, 256, 255, 170 and 169.

Compound 3d {60 mg), m.p. 170-172* (MeOH). IR (KBr) NH
3370 (s), Bohimann bands 2800 (w) and 2755 (w), C=O 1720 (3}
and 1710 (s)cm™. 'H NMR (100 MHz, CDCly) 3 348 (3H, s,
~COOCH,), 3.72 (3 H, 5, -COOCH,) and 8.00 (1 H, br 5, NH). MS
M* at mfe 342 corresponding to Ci;sHzN,0,. Other noteworthy
peaks at m/e 341, 311, 283, 256, 255, 170 and 169.

1a3a - Dimethoxycarbony! - 2a - methyl - 1,2,3,4,6,7,12,12ba -
octakydroindolo(23-alquinolizine 4a and la38 - dimethoxy-
carbomyl - 2a - methyl - 123456212,1ba - octa-
hydroindolo|2,3-a)quinolizine #b. Reaction between 1355 mg of s,

E:dofNaBH‘andSSmlofdacialAcOHyieldedamixmofh
H.
Compound 4e (57 mg), m.p. 143-146* (MeOH). IR (KBr) NH
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3450 (s), Boblmann bend 2785 (w), C«O 1730 (s) and 1710
em™. ‘H NMR (100MHz, CDCly) 8 092 (3H, 4, J THz,
«CHy), 3.66 3N, 3, -COOCHy), 3.77 (3H, 3, -COOCH;) and 8.40
(1H, s, NH). MS M"* at m/e 356 corresponding to CaH3NO.
Other noteworthy pesks at m/e 355, 325, 297, 256, 255, 170 and
169, Ideatical ('H NMR, “C NMR, TLC) with the sample
described earfier (Ref. 1, compound XXIII isomer B).

Compound 4 (32 mg), m.p. 195-196* (MeOH). IR (KBr) NH
3450 (s), Bohlmann bands 2815 (w) and 2780 (w), C=O 1725 (s)
and 1710 (s)em™". '"H NMR (100 MHz, CDCly) 8 1.05 3H, d, J
7Hz, -CH,), 3.70 (3H, s, ~COOCH,), 3.80 3H, s, -COOCH;)
and 8.40 (1H, s, NH). MS M* at m/e 356 corresponding to
CaeHa N0, Other noteworthy pesks at me 335, 325, 297, 236,
255, 170 and 169.

4-Dexterlo - lajda - dimethoxycarbonyl - 2a - methyl -
12345.1.12,12%a - octakydroindolo[23-alquinolizine da-4-d,
and 4 - denterio ~ 1038 - dimethoxycarbonyl - 2a - methyl -
1234,6,7.12,1a - octakydroindolo|2,3-a)quinolizine Ab-4-d,.
Reaction between 80 mg of Sa, 400 mg of NaBD, and 20 m! of
glscial AcOH yielded s mixture of 4a-4-d, and §-4-d,.

Compound 4a-4-d; (31 mg), m.p. 142-145° (MeOH). MS M* at
mje 357. Other noteworthy peaks at m/e 356, 355, 326, 298, 257,
256, 170 and 169,

Compound d-4-d, (6 mg), m.p. 193-195° (MeOH). MS M* at
mje 357. Other noteworthy pesks at mje 336, 355, 326, 298, 257,
256, 170 and 169.
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