
SYNTHETIC STUDIES IN THE ALKALOID FIELD--X” 

PREPARATION AND STHU3XTRUCTURE DETERMIN ATION OF 
SEVERAL INDO~2,3-ajQUINOLIZINE DERIVATIVES 

lbe8odiumdithimhrI5dlem~of3J-bimetboxy- 
carbonyi- l-[2-(3-iDdolyi)cthyi)pyrid&mbromide5, 
folbnwed by rcd-indaced cydizah rod NaBH,hc& 
slid rchtiOn,M provilicd au four possible 

~of3availabkforandysis.Si&rtreat- 
mentof35-dimetboxycarbonyl-4-mdhyl-1-[2-(3- 
inlMylktbyljp~ bromi& 4 m the pre- 
pantioa of the I$ - &mcthoxycarbooyl - 2 - *~thu’ - 
1,2,3A6,7,12.12b - octahydroiiaKta~uhohmcs 
and4hThustbctimesppu#lripcforadctail~ . . 
dc@muMMoftksteruMeuctllres of 3& 3b, k, 3dI 
k 4h a8 well a8 of 7r, 7b, & and 8b, and for a more 
&takdstudyoftbceffectoftheDringsubstituentson 
the C/D riag fusion (uidk infm). 

huiugnx4xlty#rs’YNMRaIlal~lmsbccn&own 
tobcapowcffultoolfortbestrudurcetiiand 
aMly8ia of organic compolmds and tbc N?sult5 &scni 
in tbc Present report were mainly obtainal by this 
method. 

l%eaodillmdithetcrcdllctjoa~oftherccently 
described’ 3J - hethoxycahonyl - 1 - 12 - (3 - inde 
lyl)etb~yidilhmbromideSSMdi~andNiIlRCf. 
1)pcrmit@theprepMtionofl,~ydroPyridipcs9 
and 10, which by acid-w cydization were truts- 

R 

1 R-H 6 R-H 9 R=H 
2 R-Me 6 R-Me m R-a 

3 R’ -R”C02Me: &H 
30 R’-~-C0@:R’-H:R”~-CO+ 

70 R’-o -CO,Me: R&H 

3 b R’ ‘~-~MI:R’-H;R’=~-CO,& 
76 R’=)-C02Me: R1-H 

Jc R’=p-COI~:R2-H:Ra-C-C02~ 
60 R’-a -a&Me; RI. o-Ma 

3d A’-PCO,MI:R’-H:R’-•CO,Mo 
6b R’-C -C02Ma. R,* o-Ma 

4 R”R”CO$%:R2-Me 
LU R”rC0,~:R2-~-M~.R’.o-C02Mo 
Lb R’-~CO~M~IR’=~-MI:R’-$-CO~~ 
fi R’- aC02Me:R2=R’-H 
P R’-o-C02Mo;R2=p-M~:R’-~CO~ 
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fomlcdtotbetetracycliccOmpounda78and7b,and& 
and lib, respectively. ‘l%e NaBH,/acctic acid reductions 
of78,7barKl&8lforded3&3b,3G3d$4land4b. 

!?&?ctively dcuwawd analOguea of h, 3b, 4a and ?a 
were needed for comphO% lbedithiOnitcraluction~ 
ofS(IIIinRef. l)iuDzO/CH,ODyicldcd4-dcutaio- 
33 - dimethoxygrbonyl - 1 - 12 - (3 - indolyl)cthyl] - 1p - 
dihy&opyrihe Md,, which wan tmnhrmai by ecid- 
irKhccdc~ntO2-dcuterio-la3-dimetboxy- 
carbonyl - 1,2,6,7,12,12ba - bcxabydroindolo[2~ 
ahinolizinc 7e2d1 and 2 - htaio - l&3 - 
dinwbOxycaholly1 - lA~7,12$bu - ha- 
hydroindolnl2,3-a~lizinc %2-d,. The NaBHhcctic 
sid rulactioa of 7,2-d, yielded 3e2d, amI Szd,; the 
NaBDhcetic rcid ruhction‘ of 7a, 3&d, and S&l,; 
andtbeNaBD,hceticacidr&cthofh,4Ad,artcI 
4bMl. 

‘I-be l~titutai 1,2,3,4,6,7,12,12b - octahydroin- 
ddo[~~8)'8temC4Uld8tiDhVCh'CCOO- 

formah (four cW@mtha) with equitiin by 
nitrogen invcraion and c&dccalin type ring intercon- 
vl!xsion (scbemc 1). In the 1~ubstiMcd illdoI~23- 
alquhdih aaal~gw, the situathn in Gnilar, altbougb 
more complicatal (eight co&u&mm). 

of the 13 - diawhOxyauboayli$Olowa~- 
iwl3r,3b,3caIld36tbc~~Jbaad3c 
canbeexpcctaitoexistplwhiMnlyhtbc~- 
fwcd CID rin# confarmatioa (conformer a)), but 3c, 
wbae both mcthOxycarbony1 groupa’in the r7un+ed 
conformatiOnafcaxial(a~1Wuialintaactnmis 
prcwnt). should exist with an ovawkhnhg prepon- 
&mlKc in tk c&-falJcd umfh (confOrmOr c). 

Tbepqwhnceoftterrtwfuaalcopformrtion 
(conformerr)in3cJbaad36bs~by1HNMR 
!spwmwpy.ThcabacnctofMyaiglmldown&lpfmm 
83.8thntcuuldbcaGg1~idtoH-12birc-0f 
a tmru-fused umformation.‘F-‘o Tbc H-12b signal ofa* 
appOarsat84.7oowingtothediamqa&disphcement 
c&ctoftbcelcctronpairoftheba8icnitroseo,whichi8 
~~twithtbeprqIolllhncaoft&c&-fiucd 

ormatwI+iolwv~,thepnrcnccoftbe~ 
BOMmalmbeqds”intheIRrpectnofJc3b8odJa,aad 

b 
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&-2-d1 3&2-dl e-d1 &-4-d, *-4-d1 &-2-d, 

C-l b3.9 45.3 44.0 45.4 SO.1 45.3 

c-2 29.7 32.0 32.6 

c-3 36.7 39.3 36.7 39.2 43.7 93.0 

C-4 55.7 56.6 146.0 

C-6 52.0 SO.9 52.0 SO.6 51.4 51.8 

c-7 21.7 22.0 21.7 22.1 22.1 22.1 

C-7* 109.8 109.7 109.9 109.7 110.1 110.0 

c-76 126.8 126.7 126.8 126.7 126.8 126.3 

C-8 118.0 118.1 118.0 118.1 117.9 118.1 

c-9 119.3 119.3 119.3 119.3 119.1 119.7 

c-10 121.6 121.7 121.6 121.7 121.6 122.3 

c-11 111.0 111.0 111.0 111.0 111.0 111.2 

C-lla US.9 13S.9 136.0 136.0 13S.7 136.0 

C-l& 133.4 133.3 133.4 133.3 133.3 131.1 

C-12b 59.4 f8.5 59.4 S&b 53.3 52.9 

-lk 10.2 

Qb 52.0 51.9 52.0 51.9 51.7 50.8 

-ah 52.3 52.4 52.3 52.4 52.3 52.5 

C-O 173.7 173.3 173.7 173.3 172.6 168.0 

c-0 177.3 176.8 177.3 176.8 176.1 176.9 

*All the rpectra mm rocord~d is ClMX3 mlutfm. 

lb 6 va1u1 are in putr par dllim dwfiold tra lb,Si. 

II' 
cslc. for m talc. for m 
.=. cop lrollp & ra 9. cap socg 

c-3 23.6 37.8 36.6 39.4 39.6 

c-2 30.2 36.2 29.7 32.0 32.2 

c4 55.2 55.2 55.6 M.7 57.2 

C-l 466.0 43.8 44.0 45.4 46.6 
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3J - dimtbo&yl - 1 - 12 - (3 - iD&lylk 
ethyllpyridinmmbromides5and(,foIkwedbyacid- 
induced cyclidoa. proved to be ikdcal gLC, ‘H 
NMR,“CNMR)withIaod4a,nspcctively,andtbeir . 
stereocbermstrywa8thuaacttkd.Monover,aatbc’1c 
NMRspcctmmof4rpumitsthcC-aadDtipo_ 
foriaonmAandBintbc”CNMRapectmmofthek 
diaaw* mixture (Ref. 1, compomd xxm 
(homenAaudB))tobc~thechatvahtea 
obtakdfori8omcr&~takcnwithtbcalMunlptiontlmt 
tbeCatalytiChydrooenrtionOftllCPyridiniamwlts~ 
aed8 in a &manner,” permit tbc 8taeortructPle l2 to 
bcpropowdforiaomcrA. 

nepfe$cntrcportsllowrtlk?appumtyofcon- 
foma&al~tothecictmhhnafthe 

aIhtmal 123.4637,12m - 
~hv~;f~~i!hizii by “C NMR qectd 
aualy8i8, expccidy when a ru&icnt amomt of 
statoiaomus are avaiMh 

-AL 

acMmlpRXtdlU&SUihdiihbhnU&tdiUIQ8U 
palbdW@1bttO~~bCdrolndpyIidhb 
hmilcduhivemiNaHCO,hup~~~McOE&N,. 
ltemixtwcwuttimdfa6hr,tbeMdlAmpomtaloiImder 
vacUul&lpdthcmixdDTre~wv~timsrwilhCH~. 
Tkextmctanaevmhedwibwum,dr&dovcrNQO,md 

Eizzgzg 
vamum.Tbe~wuc&o~on 

35-Dfm~~-l-I2-(3-~~-1~- 
&yhpy?wRe9.Ractilmbdwwnsw~uf5,15~of 
N31CO,,md1Jpofaadimdi&miteinlJmluf~ 
MeoR ykkkd 374mg (92%) of 9. N.p. m-161* 0. IR 
(KBr): NH 3330 (8). CIO 1690 (8X C-C L5Bs (8) cm-‘. w rEtoH 
9196 (c)l Au 203 G.no.) (17Sm m 0,261 (10.700). 2112 
@IO), 291(6mO) md 392 (6KlO) am. Ah 207 (ii), 245.279.289 
md32Dsm.‘HNMR(60~DM90d383.60(6H.(.bo(h 
JXOCH,). 7.04 (2H, s, H-2 md Ha rad 7.60 (1 H. h NH). hfs 
wum/r3ul to Cl&N& 

~zi!tzyf - 1 - I2 - (3 - MO- 4-lwaio-35 
Iy&thylJ - 1.4 - dihydmpykihe Wdp Rex&m between 300 mg 
ofS.‘1~ofN&X,,ud1 ofmdiumdi&bhia20mlof 
DPICHYOD (5/l. &O/CH #b yiekkd 196 pu (81%) of 9-4.d,. 
M.p. IaD-1w @Mm). m M+ rt de 341. 

35-~~~~-4-m~~-1-[2-(3-~~k~ 
-1,4_dUlciropy~H.~betacenlJ(d(.'36gof 
NaHCO,md3.0gdwdhmd&hiodkin23Omld~ 
~Hyisld#lllOO~(~)ollOumoiLIR(Bsl):NHJJ~ 
(I). CIO 1680 (8). C-C 15m (s)cK’. w lEloH 94% @)I A- 
#Ls Cd.1 WWO. 223 (33800). 239 (llboo), 284 0. 291 
(7100) md 374 @mO)naL A& 206 (ii), US, 279, 2s md 
314nm. ‘H NMR (1OOMHz, CDt&) 8 1.02 (3H. d, I 7H2, 

1 49.2 (C-1). 36.4 (C-2). 44.6 (C-3). 37.6 (C4)). 51.4 (Ca). 219 
(C-7). 109.8 (C-78). 133.2 (C-12@ md 60.5 (C-l%). 

-CH~).~(~H.~.~~~~COOCII~,&~~(ZH,S,RJ~H~) 
md 8.42 (IH, r. NH). MS w u m/r 354 LxmespoaliD# to 
Ca&zN& 

Qeneml pfucedm lbe 1&dlllydmpylidiue daivuive wan 
ukedfa12lwinrsolnafmlwdMcOHmmmmtaiwithdn 

- -i#Mhymhfl - 1~7,1212ba - hem- 
b!ftL&r2.3-bw 78 and 163 - my1 - 
1;561,1~12ib - iixah~&j~ n. cydim 
&mofl7Omgof9yk4dalrlaixtmof7r8nd~ 

Coplponad 78 (61 ew), up. M-147 &O). fR (KBr) NH 
3410 (a), 00 171s (a) rad 16m (8X GC 16s (s)cm_‘. w 
@toH 94% (a)1 A, m (n300), 223 (zz800) and 292 
(ZDPOO)nm.ArllZUrad~nm.‘HNMR(60MtIz,CDQ)63~ 
(3H. s, -COOCH,), 3.73 (3 H, n. -CDOCfi3,4.73 (1 H, k m. 
H-lZb~7.4(1H,~H4)gdS32(1H,~,NH).YSY,~~e~ 
cmwpohgtoC~~p*.othsr~athy~um/e339. 
323,309md281. 

Compomd 7b (63m#h m.p. 186lnr (J&o). IR 0cBr) NH 
3350 (0, 0 1fzD (8) md 1660 (a). CX 1615 Ohm-‘. W 
m M% (c)l Au m cd) (lOah 224 @joa) md 293 
Ql,&IO)nm. A& 205 (ii.) a 255 nm. ‘H NMR (6OMHz 
CDCI,) 6 3.59 (3 A. a, XOOCH,), 3.618 H, n, -COWH3 4.73 
(1 A. br 1. H-12l~), 7.38 (1 H, s, H4) md 8.85 (I H, s. NH). MS 
hf+ U m/e Uo comapomtiq to Cl&N&. Olbm aotewoft6y 
#rLUm/e339,32S,309&281. 

2 - lkUe& - l&3 - dimuhychyf - 1~7.1212ba - 
kxah?&d&&n.3-a1~ 7&d, Md 2 - daralo - 10.3 
- dhihym&yl --- 1&7,12ma -- hrsulhs[ij 
aJquhdib~z-d,.Cy~d7O~d~,~r 
mixtm d 7&d, ad 7b2d,. 

compomd 7*2-d, f2sme). m.p. 14Mw @tp). hfs M* u 
de~l.orhsr~~y~urrJe340,326310md282 

compomd L (124lw. ep. 19s1w (Et@). fR (KBr) NH 
3365 M. 00 1730 (0 rod 16M (8). U! 1610 Wcm-‘. W . . . 
DH 94% (c)l A, ?oa (ii) (li,iOO)t 223 (27,iiO) rad 293 
(25,iUlO)nm. Ad 207 (ii) md 23lm. ‘H NMR (SollQlt, 
CDCI,) 8 0.72 (3 H. 6 I 7 Hz&H,), 3.62 (3 II, a, -COOCH~, 
380 (3 E, a, -COOCHJ, 494 (1 H. m, A-12b), 7.37 (1 H. s_, H4) 
md 930 (lH, s, NH). MS M’ u m/e 334 camqmdq 
G&N& 0b mtcwthy & u m/e 353.339.323 2 
2% 

compopad I) (lo*. lap. 240-w 0. IR @ifI MI 
3275 (s). Cd 1740 (8) md 1665 (a), C=C 1560 wan-‘. uv 
WH 94% Ml A, 206 Ci) @WOOh 223 0’7500) md 293 
(26AlW)rtm. Ad 2OU (ii) and 251nm. ‘A NMR (6ohfb, 
CDCl,)d 1~(3H.6J7Hz,CH~.330(3H.r.~:00CH3. 
3.67 (3 H. s, -COOCH,), 4.63 (1 H, k a. H-l?& 750 (1 H, r, H-l) 
~8.12(lH.rNH).MSL(*umle3UcarrsrpoadiPlto 
&&N&e O&u autcwarthy pe&a u m/e 353.339.323 .rad 
m. 
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2 - Denterio - ld@ - dhlethoxycwyl - 1$23,4A7,1212b8 - 
t?ctahydM(q- 3&d, and 2 - de&b - 
1030 - ~~ - 1#,4&,7,1212ba - oaah@Din- 
tioio[2,3-a&ind&&w 3b2dt. Reaction buwan 135 rq d 7a-2- 
~~~f~~~~ 30 ml oi gbcial AcOH yielded I; miswc 

CA 3&&7m#.I, m.p. 178-1w @&OH). MS fd+ at 
$ee*$tns lwworthy peaka al mic 34& 315 zec, 2%. 255, 

Coaqm&J *2-d* (Jo@, m.p. MO-141. (Et@). m M+ at 
mlellel$bu wt@wofdly pab 8t m/c w2 312.284,2%9 255, 

4 - Jan&J - lrja - tiketwyl - 1&3,4&7$&12bu - 
athhyd~[38dd,iud4-~- 
Ida - &etho~~* - 1&3‘4b;l,i~12bs - i?cwl*- 
dok@3aIq~ 3Udt. Ibction between 64w oi In, 
%D~dNaBD,and2OmlofgkhlAcOHyh&drmixwof 
3a-4dt mKf3ud,. 

Compound &4-d, (2&n& m.p. 179-181. (MeoH). MS M+ at 
II& 343. otlmr noteworthy peak8 al #l/e WL, 341,31% 234,257, 
~l~~l#. 

compwd 3b+dl f23mg). m.p. 110-1~ (Et&)‘ MS M’ at 
de 343. oula notcwortbY peaka 8t m/e 34z 341,312 284,257, 
2%. 170 atxi I@. 

1asB - JxmuhoxyfalbnYi - 1&3,4A7,1/12bu - ixfeky- 
&hd0lol3cScl1830-~~Yl- 
123,4~7;lilzbh-or~al~~,~ 
E l~o~~~2~d~~~ mi 35 ml d slumI AcGH 

Coaptund 3~ (esm&, m.p. U-09’ (Mc0H), JR (KBr) NH 
34@ (s), no Bdbtaan fmads, C& 172.9 (r) aad 171s (s)cm-‘. ‘H 
NMR (100 MHz, CD&) d 3.60 (3 H, I, -COOCHJ 3.&i (3 8, I, 
-CtKK!H~), 4.70 (1 H, bs d, I 4Hz. H-1%) and 8-80 (1 H, br 8, 
~*~M+~~e~~~~C~~~~~ 
aotewortby peaka at m/c 341,311,283, ua. 255,170 aad 169. 

Compouad 34 (6om& m.p. 17iw’2’ 0. IR @lb) NH 
3370 (8). Bobtauan bands 2860 (WI uld 27s (WI. c=cb 1720 (s) 
aad 1710 (5)alr’. ’ H NMR (lOOMHit, CDCl&S 3.48 (3H:i. 
-COOCH& 3.72 (3 H. s. -CM)cH.I and 8.00 I1 H. b s. NHk MS __ 
M+ at nJe 342 aKnwpDadinp to 6,&N& O&i a&v&y 
perlrs~rnlrWl,311,~3,Wi.~5,110rPdl68. 

loso - IxiJluhoxyc~yl - za - nwthyf - lA3,4,6,7,ltlZba - 

- 1,2,3,4,6,7,12,12be - octa- 
hyddtt&[2,3-&1~#. ltu&oek?npan lUwd&, 
26ofN~~mdUmtofOhchlAcOffyidQdrmixmnot~ 
aod4b. 

Compcwd & (57&t m.p. 143-146. (M&w). IR (KJlr) NH 

34% ($b BoMmum baad 278.5 (w), c-0 1730 (s) and 1710 
(Qaa-‘. ‘H NhlR (IOOrolz, CD&) 8 0.92 (3H. d, J 7H2, 
-CH,), 3.46 (3 H, s, -COOcH,& 3.77 (3 H, s, +OCH~ and 8.40 
(lH,rNH).MS~+rtrrJeU6~loCrHwN2O* 
~aacew#tbyprLtatm/e3S~.32f,297,25&25~, 17Oaad 
149. katical (‘H NMR, “C NMR, TLC) wifb the sample 
dcwibafeuiicr@cf. l,campMmdXXHIisomwB). 

htpound I (320@, m.p. 195-l%* (MeOH). IR (KEr) NH 
us0 (8). BobbMM bwl8 2nlJ (w) aKl27% (WI. CIO 1725 (s) 
and 1710 (@cm-‘. ‘H NMR (lOOMHz, cDC& 4 1.03 TJH, d. I 
7 Hz, -CH& 3.76 (3 8, s. -COOCH,), 3.80 (3 H, s, -COOCH~) 
md8.~(lH,aNW).MSM+*tmlr356campo~to 
C~4204 Other notewoftb~ perk at de 3115,325.29?, 2%. 
2s. 170 and 168. 

4-Ikutenb - la& - dim&uyc&H - 2a - m&y1 - 
1,23,4~7.1212ba - ~~~~~1~ 4a-4dr 
pIII((4-dQaQJo-loJB-~~~~-24-~hy~- 
623.4A7.1212tm - lxalk~12kl4 uc+dl. 

- Cd in-44 01 m& m.p. 142-l& @leOHi MS M* J 
nJe 337. otba ao(smwrthy imks at mle 35&3SS,32&2%, 237, 
2%,170alld16!& 

compomylh.4dr (6m& mp. 193-IPY (M&H). MS hi+ at 

164s (E&I)‘ 
_ 
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