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. . ;rygg=g*. -(k- 
-1typcby 

sekctive8lwiu -xyl8tive cycTlhuo0 d 
lluta wo#mtcd l - [2 - (3 - ilMblyl)etbYll3S - 
dimctboxyattlonylpy duivtim’ we foual the 
tc!nhy&opyridiacderiv8tivc2(2inRl!f. I;xVinRef. 
ntoyieidbothofthetwopouibkdiu~ 
utd3wutthtu!tr8b*.dirr~*(3ia~ 
1;xVIiaRcf.2)&lyoacofthefourpouiidiw . 
tcraxmmk.~&mdsd.Tbcrarlytialdrti 
cocldrmipr*~~ 3UldJ(Sd6,WSpCC- 
tivdy,iuRd. I)ofthepmpuedcoaqwu&wcregivcll, 
butitw?,coqridaad~topaldisbtbemuha 
yocup?g~a~.clrim,foftbcuaiform 
orm8ma af C(nb)H4mi rmRJ c4mpoua in ” 

dkdiDtCtWbOdbX)lhtiU~oilppopytc 
tumbydropyridiDa hwc bee0 mulc.~ but tbc recent 

. . 
pfepuhm d duwdi!l~- 

~~~mt!t&d~b8seLulYlbown~ 
tbemDtterfequksfMbaiu~mdamkesr . . 

daamrmaon af the C(l2b)a2) stcrwchmial 
!zz&hip iu WIpotmd 5 (h ill Ref. I) of apcciml 

Ra!otlyweb8vcdevebpcdrwtbospcrmittilutbc 
C(I2bwofcuoaiptokcboKoluithr~deqec 
d wcrambctivity in tk pmpuatbo of 13b,7,1212b - 
bex+f?-2-awhyl-3-metboxyc8fbollylin&q2, 
Jqumdum6df(l1brad12b,rca~,iuRef. 

:~Thiruetbod,-~withtbcN~iiJdd 
ralucth” of tk farmed C(2) epimem to the car- 
rrtpoadiql uMe6e7,l%l~~ se 
**8odw,mdraIlfourpokbksta#wroawn 
l vhbk for amlysis. Moreover. tk NaBIiJacctk acid 

reduction of the recently dcscrii” lA6,7,12Xb - 
bex8bydm - 3 - lnethoxyc8rbonyliaddoI23-8~uinoliziae 
E(linBef. l;Ilrinl&f.6)pcnnittedtheadditionalaod 
say prepar&Da of compollnds 3a 8lMl3b. Tllua the time 
apparedripcforrdetaikdd&mhtionofthestere 

sd 
Ih& tbc last few years. “C NMR amlyrir hu 

prove0 to be 1 powehll tool for tbc s- ciucidrrioa 

cially not&k. Heoce. “C NMR analylj! *yo;g 
tk m&hude de choix for tbc tktemmm 
atefeochetitryofcompadcI,2b*kSb,kladW, 
mdthercwlhsdcrcribedintheprrreatrcportwcfc 
mainlyobhcdbytbianwhod. 

Tk NaBH.hcctk acid redwhoa” of tbe recently 
d&%cfii’h lJ$6,7,12J2b - auhydfo - 3 - owhoxy- 
arbonyliodo~23-aIquinolkh 8 (8 in Ref. I: llr in 
Rcf.6)ahdedcompounbkud3bio~yield. 
Similar treatment of tbc recently dl!scfii C(2) cpi- 
EKfic lJ&,7,IZl2b - h8llydro - 2 - mctbyl - 3 - 
mcthoxycathylindob(U_rkuinoliriatr 6 anl7 (llb 
ad l2b, respectively, in Ref. 6) yielded compounda k, 
~scandu. 

!kvd sckctidy daJtcntal anabgm of coln- 
poundn3&k.k.s,kand51wcrcncedl?dforcom- 
puiaoa. The replacement of NaBfi, by NaBD, in tie 
NaB&hcetk rid rcducth (I& rupm) permitted tbc 
pfepuho of moaodwtaioduivrtiva 3e4d,, 3b4d,. 
shd,.6ud,.seu,andswd,lvithh@Quteriam 
coaak~7Ilcdithctcrl!dIIction~oaI-[2-(3-ib 
dolylkhyl] - 3 - metboxyc8rbomyl pylsaium brahde 9 
(ninRd.2;LiaRd.6)inDPICH,OD~~4- 

by &d-in&A cydizatioo to ;- dwtuio - 12~.7.12.12b 
- hex&y&o - 3 - nutboxycuboayliDdtw~~- 
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R-H .x-ccmM0 
R=li iap-COCMO 

6 R-MO 
pi R l Mo.zs- Mo.as-COOM. 
Pp R l Mo.ra-Mo.ap-COOM. 

ifi 
R l Mo.ap-Mo.x-CWM. 
R l Mr.ap-Mo,ap-COOM. 
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m~ofoocofthctrphydmgalsls 
dcuceriumoorC8tmnaumrstro~~ 
alrmpo~‘c~.Thi9~octfolbwrfmmt& 
ilmcuai spilb-wcc rem time cfc) of tk dou- 
tUUCdCUbllO.fWlthCilHC88d~dUCtOthC 
‘%-DQllitt&88dfM4Otk&XCUOdb!f%itydpctO 
the deamaed wcku oved5mm act @JOE). The 
s@&oftkputtydeuterotl?dc8rbon9nhuw,h8u%fol, 
mqWdshiftofO.24Jppm.Tbecabo8sdjaceotto 
the deatm&d oocs show a 9imilu. dtha@J smdbr 
dlift.laamKquc~ofthis.pertaudoodtobe 
cxefckd in iotup7cti~ by &utcmtioo the ai@ of 
cuboas pouu& vary rimh cbcmicd 8hifts.# 
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A coo1pui(oIl of the cbeti rhifts of C(3), C(2). C(4) 
8nd C(l) in 12. k ud 3) rin, dear evi&nce of tbc 
stcrcasm d&ted in tbc fomNllu. Enpccay, Ihe 
7-rbicldi act 8t C(I) in 3b is cbmctaictic. Tbc 
results seem to indicate tht equuo&l metboxyc8rbooyl 
uowscauseu-.&8Ddykrtlkldh#~cctsofc~l&2 
md Oppm, nrpectivdy. 8tnl that 8xi8l metboxycubonyl 
mwsauu-md/ushicklii~l!ctaofcoI4rad 
0 PPm, nSpcctively. but a y-shkldii e&cl of cu. 3 ppm. 
HOWWCr. tbe Codonn8tid comidcdom (oi& rupm) 

must be taken into account. 
Taki~thccknicalshiftsfoundforkmdSua 

b8sir, the equuotial 8nd 8xkl Me OIOUD a-, /3- 8al 
ypYunetcntwefeusedtoprcdkttltecbcmialshifts 
of C(2), C(l), C(3). C(l2b) 8ad C(4) in Se md k, Md w 
8ndL.mpectively.Ac4nnparisonoftheobservedand 
cakukted chemical shifts$ (T&k 2). kecpii the coo- 
fommtioml considm~ (u&k rupm) in mind, fully 
camtlrmr the Cwb)-C(ZK(3) rtaaocbemial r&t& 
ships presented for M 

The ckmic8l shift of co reacts the contributioa of 
d&rent confortnukns to tbc cooformmtiotml equili- 
brium (due to the iovolvewnt o! C(7) with C(4)). 
wbefeu the chemical shift of C(l2b) is io the fint pkce 
inlluenced by the ycffect of the C(2) methyl substhat. 

Taking the chcmikal shift, fouod for C(7) in cb- and 
frrmJ - inQlo[23 - rlwinohh rystcmr (21.8 and 
l6.8ppa1, mpectiwlyH as a basin. the pmcnt confor- 
nmtionalequiMumbetweenconfotmmrandc(thc 
conmh~ofconfonncrbbcoaridcredtobc~ 
bk~culkwimal?dwitbrfchtivcly~deqseof 
acancy We rwm).l 

‘fItecompounds(k,Sband6ainRef.l)obtahedby 
s&&e alhhe de4&a&oxyktin cyctixath’ of 
putklly hydro6enued I - (2 - (3 - indolyl)ethyi] - 3$ - 
dimetboxyahonylpyridii duiv8tives proved to be 
idcotical (m.p., TLC. “C. NMR) with. 2 3b&A 
respectively, 8Dd tbus their s- 
Tbc stuwcbehtty found for k (@a in Ref. I) iodi& 
tht in tbc cw of I - [2 - (3 - io&lyl)cthyl] - 35 - 
dimethoxyatbonyl - 4 - methyl - l.4A6 - tetrahydto. 
pytidine 4 (3 in Ref. I; XVI in Ref. 2) the 8luine 
dewbo&oxyktive cyclization kdr to C(l2b)HX(2)H 
rnuu con@ation. wltkh, however. io all evidence is a 
conseqoe~~cc of tk CQHC(9H rir rdatioarhip in the 
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interaud& 1,4&&cti~~ daivrtive 4,‘Y 
andtbuscannotbeuwdbywayofamb#tomohetbc 
a&&thy existing in the pfl!pantioll of dl-I8#diby- 
dromtirhine We rrpm). 

-AL 
ThCIRlpectnlW-~~PUkbRhWZ37(100u, 

tusmmlIbcUVspeanoorP&aamerI37UVappuum. 
TI~‘HNMRapecuawwchkc~wi&rJcdJNY-PNXdO 
insmancot sod tk “C NMR spectra with l led JNY-PX-I09 
iaratmE0lopuu&at2330MHzinl&PowierPouria~ 
au&.?YSwuuw4uiuurMluuntud.7kmus8patra 
wercrec&atcitbuoarJedJMSDlWUmSOocb#c(aor 
oorHih&P&&tmcrRMU6Eku~u70eV 
uriprdkcIa8lllpkiwcrtiMiMolkioaloarce.wboIctLpo. 
wulOw2tr.Ttlcekmeshlcompoacoapotitioorwbul~fatk 

aMnnleloatLTbrm@wcfe~iu.BOcbi~ 
makalluimswertcauTmed~Lilooblt# 

m.D. wu8tta aad uc wanecud. 

iUil, u yclbw ctystab. mIp. ll%l23? MS u’ at ie 293. 
othcf -noccrocrby pub u m/r 212 268.232 IJ3.144 and 130. 

2 - lkamio - 12.6.7.12.12b - hcubh - 3 - mahox~~~- 
ky/iadob[2$a]&ad&iw &2J,. A k40 of tUd, (timg) 
ialnbydkoHwusuur8udwithdrYHClprdur&r2b 
puiad.TbcsohlwukfluaNtiQumomump.forI9hrmul 
the0 slowly poured iota l rucpcluioa of NaHCO, io dich- 
bromctblac.Ttlchrapaicnl(rwefc6llefcdo#Mdthc&iod 
64truecvaPwuatuaderncuum.Tbcmidorwu~ 
graphal on ablalilw @ct. IV). rivisr 499ut9 (90%) of 8 8otid 
whose mayualktion from MeOH yidded )_2d, u ydbw 
uysuh. m.p. I%1723 MS M’ u m/e m3. olbw nowwtby 
pcaksa1mle2a252~224. 

N&H Jo&c acid nducliou. 

tSifnihrstercochwlii~~ve~~byWCb 
k&l in Ihc -ial of &-t&U 0110 ltd. 
21) by alkaline &cubAoxyixtivccydimimd~rppopivc 
uwahy6Rlpyridiaed&uive(36(hud.21).tathiBcracha 
C(l2bjHCc2)H Iraw coadprtpo found (CarrrpadipI 10 ck 
C(BHC(IJ)H Imar cot&us& wbav I& binmrt number- 
i~isutiti&)kiaatltiwrbor~dcbc 
C#IH-C(IIH riJ ret&o& iu lbe immmea@ lAJ&aaa- 
h&opy&iine krivuive u&t. w 8a intawdhrc CM- 
t!k&mln Clhw I fannot be ccapkdy cxdnw. 

and 291 (e -*no. i;* cij, 249 -Ad 2S9nr; ‘ii NMR 
KDCIJ 83.72 OH. s. XODCHJ ud MI IIH. l. N-HI: MS Y’ 

3SP_OH, ;. caEs)).- US Y’ II a& w e-to 
CnH~~Olba~Y~urdr~.~,~3,1211,IM, 
17% 169 ud 1%. 

2 - &mwio - l.2.3,4&,7,l2l2a - oa&ydm - k - mehoxy- 
w6oawIZkll*2d, ud 2 - dmtaio - 
l~,4A7.l2l2bn - aciahydm - 38 - w6tuyw- 
krllkbbCU_rkJdtkr *2-d,. Raccioa ktweeo b2d, 
(42Smo). NaSH, (3.06) d 9oml &Al AcOH yidded a mix- 
tlnr of b2d, ud 3Ud,. 

Cmpmad~h-2d, (12l’lao. m.p. lpCI9F (F&OH); MS Y’ u 
mlr2U.otkf aocrworcbY~uIl(i2M270.254.2%.IM 

Ce -8 (13jml). q .p. l9l-IPT (&OH): MS M’ 
Umle285.OtbaoMwofUwPcrLu8tm/e284.270.254.226. 

- - lM,I70. I69 8ad I#. 
CM w, CIpau). m.p. 223-m weoH): MS y’ u 

nJe2U.Olbaao(rwomypsrLullJe2W.2)0.ZW.2a6.IM. 
170.169Md156. - - 

IZ3.4A7.l2lzk - tktahy&~ - 20 - m&t - k - auhoxy - 
cuknrrsJobIz;Falq&&iw L ul I2.3.4~7.1212ba - 
oaawm - 28 - muhyf - 3@ - nIukuycuba#lyf&dot0l2 
rl&dkiae%).Ractioa6(303ml).NtiH,@OI) 
~6OmldriJAcOHyid&drmixtucdIraad~. 

compoa L (74nl& m.p. I72-I7C (MeoH); IR CCHCl3 
Bohtmum 2820 Iw) and 2110 Iw) Cd 1730 U cm-‘: ‘H NMR 
(CDw 8 I.06 (iti, d. J - 6 %, %I#,). 3.n iti, 1. &kCH,). 
3.90 (IH. m. CXIzbHT. putly mu&d) rad 7.69 (IH. br s. N-H); 
YSM’um/e2Bwmpo~toC,&NP,Cnkao& 
ra(Ly paka U de 29?, 283.267.239,164,170,169 md 1%. 

Compwad 9b (Wmg) mp I#-IR 0: tit CCHCl3 
BoMmaao aI0 (vv) rad tldo (VW) C-D If30 (s) cm-‘; ‘H NMR 
(CDCI,) 8 0.96 OH. d. J - 6 Hz, CH&, 3.39 OH. s, COOCH,). 
4.10 (IH. b s. C(l2tM) and 7.79 (IH. b I, N-H); MS M‘ u 
rrJe296carrrpoodipltoC&NP,OtbumuworthypaL, 
u m/e 297.2S3.267.239.IM 17% 169 d I%. 

4-Ikrtab-I~.4A7.I~12k-~~-&-~~-)o 
-wwrww,ud4-da- 
wu - l2,3.4A7.l2,l2& - oa&y&u - b - m&l - 3@ - 
Wr#roroP3+L -8. Resha be- 
hcn6(32t~.NaBD,CZOI)aadd0mlgkklAcOHyidded 
l mixa8eof9aa,8mds4d,. 

Conp#IJ M, (I I I a& m.p. lfl-Iv (UcOH); MS M’ u 
7; ~~~xo&wo&y pe8ks u m/e 2!J& 284.268.24 164, 

caapumd w, (69a(). m.P. 16s1w w&H); MS Y’ u 
rJe299.Okr ~ypt8kaumle*.2W.266.2M,IW. 110, 
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octahpdro - 2/J - methyl - 38 - methoxycubonylhdoIo[2~ 
olquinollrinr Sd. Rcactioo betwao 7 (2SOmg), NaBH, (2.08) 
sod 60 ml glacial AcOH yielded a mixture of Se aod Sd. 

Compound k (71mg), m.p. 170-171” (MeOH); IR (CHCI,) 
Boldmann 2810 (m) and 2760 (m) Ca 1730 (I) cm-‘: ‘H NMR 
(CDCI,) i3 0.98 (3H. d, I = 6Hz. -CH,), 3.67 (3H, s. -CooCH,) 
sod 7.87 (lH, br s. N-H): MS M’ at m/e 2% corresponding to’ 
C&nN&. Otbcr noteworthy peaks at m/r 297,283,267,239, 
184,170.169 and 1%. 

Compound Sd (49mg), m.p. 171-173’ (MeOH); IB (CHCIJ 
Bobknaoa 2805 (w) aod 2760 (w) CIO 1730 (s) cm-‘; ‘H NMR 
(CD&) 8 1.10 (3H, d, J = 6 Hz, XH,), 3.67 (3H, s, CCKXH,), 
3.90 (lH, m, C(12b)-H, partly masked) and 8.14 (1H. br I, N-H); 
MS M’ at m/e 298 cmespondiq to C,,H,N&. Otbar notc- 
worthy peaks at m/e 297.283,267.239,184.170,169 and 1%. 

4 - &mtafo - 1,2,3,4,6,7,12,12ba - oc~ahydm - 28 - methyl - 3a 
- mcthoxycminmylbufolo[2J-a]qkml&ine &-4-d, and 4 - den- 
tnio - 12$,4,6,7,12,12ba - octahydn~ - 28 - methyl - 3/3 - 
methoxycu6onyfimfol[2,3-a]quinoIti H-l-d,. Rcactioa be- 
tween 2 (151 mg), NaBD, (l.Og) and 3oml glacii AcOH yielded 
a mixture of 5&d, and Sd+. 

Compounds &4-d, (52 mg), m.p. 170-171” (MeOH); MS M+ at 
m/r 299. Other noteworthy peaks at m/c 2%, 284,26&uO, l& 
170.169 md 1%. 

Compound 5d-4dl (26 mg), m.p. 171-ln0 (MeOH); MS M4 at 
m/r 299. OtlJcr aotcwortby peaks at m/r 298,284.268, uO,184. 
170,169 and 1%. 
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