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Abetract - The aubetltuted 5.10-wthylenotetr~ydrorol~te mdole 5b end 1, 
prepered by the l ddltlon or &lutaconete eeter anion to I-•cstyl-37,4-tri- 
methyl-2-lmldazollnlcol lodlde (5) end 1-•cotyl-3-methyl-1,4,5,6-totrahydro- 
pyrlcldlnlw lodlde (1) transfer the C(Z)-carbone ulth the attached func- 
tlonal goupe to ,glve an lndole derlvatlve vhlch eervee ae a coavenlent pre- 
cureor for the eyntheele of ror-deplancholne (E) sod nor~pi@lesoed,lt~te 
(27). 

The chemletry of N,N-unemtrlcally substituted lsldatolldlnes 1s of special interest in view of 

the l nelogy tilch the heterocyclee bear to the functional wlety of the cofactor 5.10~rthylene- 

tetrahydrofolate (5,10-CH2-H4folete). Appropriately substituted loldaxolldlnee. that 1s 

5.10-CH2-H4folate wdela, exhlblt group tranefsr reactiona vhlch conetltute crucial steps ln the 

eyntheels of several heterocycllc eyeterns, 3.b notably those related to 6-carbollnc alkaloids. 4a,o 

As a part of our continued interest in the synthetic l ppllcatlon of the folate cofactor modela. we 

now report a convenient approach to the eynthesle of the lndoloqulnollxlne l lkalolde nor-deplan- 

chelne (2) and nor-eplgelesoschltonte (27). A prellslnary report on this has been publlehsd 

earlier. 5 

The choeen strnte&y envleaged the tranefer of a finctlonallted carbon fragrnt, froa a sultebls 

5.10-CH2-H4folate wdel, to tryptamlne. to result in the forutlon of an lnteraadlate uhlch could 

be readily elnborated to the deslred lndoloqulnollrlne eyetam. The “rewente” capable Of conve- 

nlently dellverlw the raqulred carbon frmnt were recoSnlted In the folate &els 4a,b and 6 -- - 
formed by the l ddltlon of dlutaconete eeter anion (L, &hew I) to lnldazollnlu~ and tetrahydropyrl- 

mldlnlru ealte *.b 
6 

and 3, reepectlvely. The lnltlelly formed products 4a.b and 5 undergo rln(t- -- 
opening to the correspondlw ena=lne esters (5a,b and 1, respectively). The E-conflguretlon of -- 
theee esters 1s based upon the chemical ehlft of the C(5)-protons. ?or 5a.b and 1 the C(5)-protone -- 
resonate at 6 8.04. 8.05 and 7.47. reapactively. Thea0 are rlgl~lcantly deehlelded by the C(4)- 

ester function. ln comparison to the l nalo&ous proton (8 6.35, J m 13.6) ln the related cwpound 2 

(to be described ln the sequel). ln uhlch the t-Reometry la asewe on grounde of earlier work. 3.4 

The proJected transfer or the elx-carbon frsgKnt frw the three mdele. to tryptamlne. reveele 

em lntereetln(t dlfferencas. Yhsreae, reactlone of 2 and 1 vlth tryptaelne. under the standard 

condltlone (AW. MeCN, 60.C) reeult in hl& yields (8511) of the expected Olester 2, a elmllar 

reaction of 2 lead8 to the quantltatlve forutlon of product 10 6 
- and gluteconete eater. To ex- 

plain thle, It has to be l .xeumed that under the reaction condltlone, 2 reverta back to ‘I, uhlch 

frmnts lot0 glutaconate l eter end ealt 2. Hydrolyale of the latter salt conatltuka the source 

of 0. The difference In the behavlours of 2 end 2 hes lte roota ln the dlfrerence In the p)(e’e 

of the Coeyldde (Ma 10) and the l cyl ulde (pU, 15) mupe.‘l Pra thee0 @Ca valuee 1t rollowe 

that In the butooerlc equlllbrlum of z G=fi, the ratlo lie/5a ~111 be Nch hl@mr than llb15b. -- -- 
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Intcrwdlate 11a obvfouely 11~. via 5, - on the route to 2. In comparing qb e 2 ulth 6 * 1, 

it should be reurked that the tranefsr remctlon via 1, to ,, 1s l ppnclably faster than via z. 

This lo preeumably due to the hl@er concanLratlon of 7 ln the equlllbrlum mixture (6 = 1); the 

cyclic form belw relatively dlsfavoured ouln(t to entropic effects. l rlalng from a longer (6 veraue 

5) chain len(rth and the absence of the &em-dlalkyl (Thorpe-InC(old) effect. 
8a.b 

Reduction of dlenamlne dlester 2 by NaCNBH3. In the presence of acetic acid. followed by neatlrw 

(~OOC, 24 h) resulted ln the formetlon of plperldone (2) In 801 yield. The latter obviously arises 

from the Intramolecular smlnolyels of the lnlt!ally formed aalno dlester 2. From the etructure of 

14 It. can be assumed that the reduction proceea involves a hydride addlt!on to C(T) of the con.lu- - 

@ted !mlnl\fm salt x to alve the correrpondlry enamlne. which 1s protorated and subsequently con- 

verted lnro 13 vlr4 a eec0na reduction etep. - The absence of s ln the reectlon clxture srylleete that 

reduction OC 12 does not proceed byan inltlal C(o)-hydrlde addltlcn. The observed re&loselectlvlty - 

1s ln contrast to the HaClWi3/CH3COOH 9 reductlone or analogous dlenamlne esters reported In Lh@ 

literature. 
10a,b 

The Blechler-Napleralskl cycllratlon (POC13, benzene. 80*C. Llh) “ofIf! ((eve the expected ealts. 

uhlch wee reduced (N&i,,) to a mixture of pyrldocarbazole esters 5 and 11 in good overall yield 

(80x1. me l3 C M?!R spectra 
12.138-c 

of 16 and 17 throu light upon the conformation of the molecules. - - 

Especially relevant ln thls connection are the cheelcal shlfte of carbons C(l)- to C(u)- :n the 

compounde. In 16 these lle at 8 28.99 [C(l)-]. 27.01r [C(Z)-1. 41.81 [C(3)-] and 57.03 [CCC)-]. - 

attestln~ by comparison ulth lltcrature data to a trane qulnollzlne ring eyatem ulth at? equatorial 

conflguratlon of the ester group. In the case of 3, the same carbons exhlblt resonance signals at 

d 27.05. 24.38. 40.36 and 5Cr.73, respectively. These valuee are lr. cornpiece agreement u:tr: tnosa 

reported for the correspond:~ axial methyl ester. 13c However, based upon the expected dlsplace- 

ments of chemlcrl ehlfts for o-. 8- and y-carbons. uhlch are observed upon lntroductlon of an axle1 

substltuent In the C(3)-posltlon of the lndoloqulnollrlne skeleton. II can be concluded that 17 - 

conslets of an equlllbrum mixture of conformatlonal :eomers 17a + 17~. Compar:son of the cheml- - - 

cal ahlfte for C(7) In 16 (6 21.67) and 17 (d 23.60) reveals that uhl:e 16 1s completely ln the - - - 

trana-qulnol:tlnc form, 17 on the oLher hand. 
14a,b.15 

Ir. llne - 1s e 76:2& mixture of 12 and a. 

with these data. the weaker Eohlmann bands 
16 

In 2. compared to those lo ‘6, attest to ContrlbuClon 

of the cls-qulncllzlne con~ormatlona: lsoaer 17~. 
1’Ib 

- 

The esters 2 and 2, derived from the carbon-fragment transfer product 2, const!tuLe readily 

svsllable lnterwdlatee for the synthesls of 18-nor-deplanchelne (2’. Scheme II). The l etere were 

hydrolysed to the correspondl~ acids 19a.C, whlcn were. eubeequently. elther apart or ae a mlx- -_ 

ture. eubjected CO the Mthylene-iactam rearran(lement 
18a,b.l9,20a-d 

by treatment ulth acctlc anhy- 

drlde. The reaction proceeded smoothly to dive the wthyXene lactsc g as a crystalline product, 

ln 83!4 yleld. The amlde group ln E could be reduced by Ollsobutylxlumlnlumnydrlde 
21a.b 

with the 

formetlon of 18-nor-Ceplanchelne (E), uh!ch !s stable under nltroRso but oxldlzes when exposed to 

alr. The etructurc of 21 
17 

1s Cerlved from l3 C-lli - correlation NW spectra (vlde Experimental). 

Charscterletlc Bohlmann bands 
16 

and 13C-shlfts1V for C(3) and C(6) at d 59.30 and 21.47, respecLlv- 

ely. ehou that the molecule lncorporatee a trans qu!nol?rlne zolety. 

The dlenamlne eater 9 1s a versstllc lntermedldte. elnce :t l leo eervee aa a etarLlw katerlal 

for the syntheala of compounds related to gelssoschlroate 
22 

(Scheme III). To this end, 2 wee sub- 

jected Lo bane-catalyzed cycllratlon. Us:np sod:um hydrlde as base, the cycllzatlon reaction wae 

studled ln different solvents. In tetrshydrofuran. cycllzatlon wes slow and formation of 3 

(Scheme III) wee incomplete !5c%) even after 6 days at 60.C. On the other hand, In benzene :80°C. 

3h) 80% 23 21a’b wae obtained. Presumably, rotational barrier to the fomtlon of the productive 

conformer 22. accounts for thle dlffarence. 

Appllcatlon of the Blschler-Napleralskl cycllutlon to pyrldone 3 gave the expected qulnollrl- 

nlum salt 2 ‘la vhlch could be reduced by sodium borohydrlde. at low temperature (-20*C). In 

methanol, but not. In ethanol. to the uneaturated eater 2%. 21e 
The observed influence of the sol- - 

vent nas lte orleln In the difference between the pKae of methanol (16) and ethanol (17). Presume- 

bly. Lhe dlenaalne species, formed In the first reduction atop 23 la not sffectlvely prot.o~Lsd by 

ethanol to the lalnlum lntemedlate. wnlch eervee ee the precursor of 25a. When the reduction wae - 
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started ln ethanol and after a time methanol wae added to the mixture, beeldee s, the fully re- 

duced ester 2 ne aleo horsed lo the raactlon. S:gnlflcantly, s wuld be obtained In 90% yield 

from z. by reduction ulth sodium borohydrlde ln ethanol (20.C. 28 h). The ateraoselectlve forma- 

tlon of 2, ulth an axial eater group 1s noteworthy. That this ?a the klnetlcally fomd product la 

attested by the fact that when 17 la etlrred In ethanol, - In the prceence of catalytic amounte ol 

sodium ethoxlde, lt !s converted (97%) lnt0 the thermodynamically favoured isomer 5 ulth the 

ester group in the equatorial conflguratlon. In contrast to theee reeulte. reduction of 25a by - 
llthlum borohydrlde (ln ethanol) proceeds slowly and leada to a mixture of 16 and 1. tram an - 
ana!yels (TLC, NliR) of the reaction mixture formed by the borohydrlde reduction, It 1s rb- 

vealed that during the course of the reaction the axlal eater 17 1s converted lnto lts equatorial - 

lamer 2 and that thle process 10 reeponelble for the orlgln of the major part of ‘6. 

Ulth the eater 25a In hand, - the eta&e vae set for the eynthesle of a 18-nor-8eleaoschltoate sye- 

tern, vla an approach lnvolvlw a [3.31-slmtroplc rearrangement o.C a suitable ally1 vinyl ether. 
18b.22.24 

Ester 25s was smoothly reduced (92%) by dllsobutylalumlnlua hydrlde to the corraapondlng 

allyllc alcohol cb.‘l When 25b wae treated with 1,1,1-trlmethoxyethane. - ln the presence of a cata- 

lytlc amount of proplonlc acid (138*C. 150 mln). the reaction led to a mixture from vhlch 18-nor- 

ep!~elssoechlroate 2 (61%) and 18-nor-gele5oachlzoate 28 (4%) were Isolated. The reaction proceeda - 
vla the formation and subsequent rearrangement of lntermedlate 2. The traneltlon state of this 

rearrangement 1s assumed to poeseea a six-membered chair-like &eometry. lab.25 
The closely related 

case, where such a geometry ratloralltes the experimental results. 1s that of the synthesis of the 

lsomsrlc lsogelssoechltlnee. 22 
In the rearrangement of 26. traneltlon atates represented by etruc- 

turee A and B (Scheme III) would have to be lnvoked to account for the formation of leomsrs 27 and - _ - 
g, respectively. A compar:son of etructures A and B suggests that B would be favoured over A In 

vleu of the trane- versus cls-decalln type stereochemistry. Clearly, the formation of 21 ae the 

major product, 1s not In llne ulth thls reasoning. The observed reeult can, however. be accounted 

for by taklng lnto conslderatlon the known acid catalyzed lsomerltatlon of the cls C(3)-H. C(l5)-H 

to the tram C(3)-H, C(15)-H lndolo [2.3-alqulnollrlne aystem. 26 
Evidence that this lndeed wae the 

c,sae wae derived from the experlacnt !n uhlch pure 2 was heated (138*, 150 mln) with proplonlc 

acid. whereupon the forwt:on of about 50% 27 was observed. - 

The eynthesls of 2’ and 27 plus 28 from 0 and that of 2, vla s. llluetrate the l ppllcatlon of - 

the folate model medlatsd functlonallzed group tranefer methodology. 

EXPERImNTAL 

All mpe are uncorrected. IR spectre were recorded on a Perkln Elmer 257 spectromter. The absorp- 
tlons are glVen In cm-l. FVtl spectra were run on a Bruker W 250 instrument. using TMS ae an lnter- 
nal standard. Maas spectra were obtained with a Varlan Hate 711 spectrometer. Analyses were cwrled 
out at the mlcroanalytlcal laboratory, Departwnt of Physical Organic and Analytical Chcclatry. 
Organic Chemlstry Institute. TNO. Zelst. The Netherlands. 

1-Acetyl-3-methyl-1,4,5,6_tetrahydropyrlmldlnlum lodlde (1). 
To a eolutlon of 8 g (63.5 ~1) of I-acetyl-1.4.5.6-tetrahydropyrlmldlne5 In dry CH$l2 (150 ml) 
was added 16 s CH31, dlasolved ln 20 ml CH2Cl2 (0.C. N2). Stlrrlng was continued for-18-hr. The 
resulting white crystals obtalned after flltratlon were uaehad vlth Et20. 
1: Yield 12.76 g (47.61 emol. 75%); mp 118-120°C (EtOH). IR (KBr): 1730 (8). 1655 (8). 1360 (a). 
P?lR (D%%d6): 2.06 (2H. q. J s 5.8. NCH&CH$). 2.48 (3H. a, COCH 
and 3.66 (4H. Zxt, J : 5.8, N%CH CH N). 

‘-$ 
9.13 (1H. a. C2H). round: E 

), 3.48 (3H. e. NCH3). 3.55 
. 31.18; H. 4.94: H. 10.40. 

C7H13Npl11 requires C, 31.37; H, 4. 9; N. 10.45. 

Ethyl 5-[2-(tosylamlno-l,l-dlwthyljethyl wthyl]amlno-4-ethoxycarbonyl-pentadlenoats (2). 
To a stirred eolutlon of 10 lam01 LDA In 150 ml THP was added 1.86 & (10 ~1) dlethyl~lutaconate 1 - 
dlseolved In 5 ml THf (-78-C, N2). After an l ddltlonal stlrrlng for 15 mln 3.94 g Of g (10 ml) 
was added to the reaction mixture. The reaction mixture wae vigorously etlrred for 1 hr at -4O.C 
and 2 hr at O*C, after which the solvent wa8 evaporated off. The resldue wan chrwtographed using 
EtOAc on SlO2. Recrystalllratlon from Et$ gave 2 ae uhlte cryetale. 
5a: Yield 3.25 g (7.2 -1. 72%); q p 128-129’C. Ill (CHCl ): 3380 (~1. 3300-3100 (u). 1690 (a)* 1685 
G, ) 1665 (e.1, 1652 (01, 1609 (a). 1600 (0). 1585 (a). 1 3 78 (a). 1568 (a), 1162 (0). RW (C606): 
0.87 (6H, a, NC(CH ) 1. 1.07 (6H, t. J = 7.1, 2x CDOCH CH ). 1.96 (3H, 8. ToeCH 

NH,: <.Ol-4.16 (UH, m. 2x COOCCCH 

). 2.57-2.69 (5H. 

I 
). 65d6.18 (!H, be. NH). 6. 4 9 (1H. d, J = 

1 and 7.06 (4H, 2x d, J a 7.7. Toe rH), 8.04 (lH, (TM. d. J 1 ‘5.7. 
452.1981. C H N 0 3 raqu:res z*. 452.1981. 

a, C5Hl. 8.15 

22 37 2 6 1 
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Ethyl 5-[2-(scotylulno-l,l-dl~thyl)ethyl rethyllulno-a-cthoxyc.rbonyl-panrrdleno.tc (5&j. 
Procedure w. ldsntlc.1 ulth tit or 5. (2b MM used 1n.te.d or 2.). After chroatography (Al 0 -- 
EtOAc/EtOH 95:s) 5& ww obt.1n.d . . . yellow 011 which b%a cry.t~l1e.d frca Et30/hsxane (whl 23 e - 
cry*t.al*l. 
5b: Yield 2.41 g (7.10 Wl, 71%); .p 86.C. IR (cHC~ 1: 3450 (u). 3400-3250 (u). 1690 (.I. 1675 
G), 16% (6). 1610 (e), 1570 (a), 1520 (8). F?GI (C626): 0.77 (6H. ., gC(CH3)2). 1.07 (6H. t, J z 

COCH3), 2.70 (yl, ., NCH3). 2.99 (2H, d, J ’ 6.4, WH). u-10- 
(lH.*bs. NH). 6.74 (1H, d, J ’ 15.6, CgH’. 8.05 (1H. . . C5H). 

Found: n , 340.1983. C17H28N205 rsgulre. 5 . 340.1998. 

Ethyl 5-[3-~acctylulnopropyl)wthyl].mlno-’c-ethoxycarbonyl-pentadleno.te (1). 
Procedure wa. identical with th.t of 5.. except th.t 3 lnetead of 2~ .nd . longer re.ctlon tie+ 
(3 hr at -3O.C and 1 hr .t O*C) tm. uzd. After r-vi1 of the solznt, the re.ldue Y.. chrouto- 
gr.phed on Al203 using &COAc/EtOH 95:s. Recryst.alll~tlon froo EtOAc g.ve 1 a. white cryetal.. 
7: Yield 2.25 g (6.9 -1. 69%); mp 82-84.C. IR (CHC13): 3r50 (u), 3WO-3300 (w). 1690 (8). 1662 
T.), 1600 (a), 1590 (0). 1580 (8). PMI (C6D6): 1.02 .nd 1.07 (6H. 2x t. J = 7.1. 2x COOCH2CH.1). 
1.23-1.41 (2H, m, NCH&CH2NH), 1.83 (3H, . . COCH 
CH NCH 1, 3.10 (Zti, q. J = 6.3, NCH2CHeNH). 
6.;lO250 (fH,+b.. 

a.0 a 
1, 2.09 (3H, ., NCH3), 2.74-2.80 (tH, m. 
and 4.16 (UH. 2xq. J s 7.1, 2x COOCCCH3). 

C3H). Found: n . 
NH), 7.08 (1H. d, J . 15.2. CzH). 7.47 (1H. a, C5H). 7.91 (1H, d. J a 15.2. 

326.18:8. C16H26N205 requlres i , 326.18&l. 

Ethyl 5-[2-~3-lndolyl~ethylalino)-4-sthoxycsrbonyl-pant.dleno.t. (9). 
A slxture of 1~2.0 g. 5.88 1m01) and 3 cq tryptulne (2.82 g.. 17.gQ mmol) ~a. atlrred in CH3CN 
(30 ml) and CH3COOH (3 ml) under nltrogen (60~. 150 mln). After removal of the solvent, the real- 
due Y.. chromatographed on SlO2 uelng EtOAc. Cryst.lllr.tlon from Et20 gwe 2 . . wh1t.s crystals 
(-20.C. 18 hr). 
9: Yield 1821 ag (5.12 -1, 87X); op 100-101.C. IR (CHCl ): 3’r90 (s). 3350-3250 (u), 1690 (~1, 
7662 (a). 1620 (.), 1595 (3). PKR (C6D6): 0.97 and 1.10 ( a H. 2x t. J I 7.1, 2x COOCH$&), 2.41 

2.69 (2H, q, J = 6.5, CHaNH). Q-03 .nd u.Zu (UH. 2x q. J = 7.1, 2x 
- 13.6, C5H). 6.40 (IH. d, J * 2.11, lndole C2H). 6.5( (1H. d, J 1 15.6, 

NH). 7.04-7.24 (m. C6H 

d, J : 7.5. lndolc CbH), 7.76 (1H, d. J = 15.6, C3H). 5 
and lndole (C5H. C6H and C7H))& 7.37 (1H. 

C2OH2hN20~ requires n’. 356.1736. 
.9L9.Oa (1~. b.. NH). Found: n , 356.1720. 

A mixture of 2 (2.0 g, 6.13 -01) and tryptaalns (2.95 g. 18.Q mmol) ~.a stirred ln CH3CN (30 ml) 
and CH3COOH (3 ml) under nitrogen (60°C, 210 mln). Identical work-up gave 1(85X). 

5-Ethoxycarbonyl-l-~2-~3-lndolyl~ethyl~-p:p.rldlne-2-on. (l(o 
A mixture of 9 (1.5 g. 4.21 mmol), 1.06 g N&NH3 (16.8 m&i). 
vigorously stirred under nitrogen (2OOC. ‘13 hr). 

110 ml CH3CN and Y ml CH3COOH Y.. 
The re.ctlon v.. wnltorsd on S102 using EtOAc . . 

eluent. Stlrrlng va. continued for 24 hr .t 60~. The resultlw mixture Y.. poured lnto . concen- 
trated N.fiCO3 soln and extr.cted ulth Et20. The organic layer Y.. trested vlth . concentr.ted NaCl 
soln. drlea over N.2SOb and concentr.ted. Chromatography or: SlO2 with EtOAc yve yellow et-yet.18 
vhlch where recryst.lllred from EtOAc. 
lb: Yield 1.06 g (3.38 oral. 80%); sp 109-111V. IR (CHC13): 3480 (a), 1730 (0). 1630 (3). 
% (CDC13): 1.23 (3H. t. J : 7.1). COOCH2CH ), 1.77-2.11 (2H, m, C,,Heq .X), 2.31-2.54 (ZH, o, 

), 2.61-2.73 (1H, m, C H.,), 
. 12.2, C6H, ). 3.u7 (1 , dd, J . 8.8, J I a 

3.02 (2 , bt. J z 7.61, CH CH N). 3.34 (lH, dda. J = 1.0, J = -a 

q. J = 7.9, COOC&LH3,. 7.03 (lH, d. J 
12.2, CgHa, ?,.a6 (ZH, bt., J = 7.6. CH$&N), , 

* 2.1, 
(C 

lndolc C2H), 7.07-7.20 (2H. m. lndole 

s 
H and C6H)!, 7.34 (1H, d. J : 7.2. lndole C7H), 7.65 (1H. d. J = 7.6, lndole CqH). 8.18 (1H. bs. 

NH _ Found: n , 31’1.1593. C18H22N203 requires E*, 31Q.1603. 

3-~thoxY~ar~nyl-l,2.3,~,6.7-12~H~-hex.hydrolndolo~2,3-a~qulnolltln~uo chlorlda (15). 
A mixture or fi (1.0 g. 3.18 -11, 2.33 ml (25.5 -1, 8 eq) freehiy destllled ml, and 35 ml 
benzene ~a. rzluxed under nitrogen (1( hr. 80.C). After rewv.1 of the solvent. the ;esldue Y.. 
dlluted with dry CH2C12. Flltratlon (ln soluble m.t.erlal w.. filtered off) and dllutlon of the 
flltrste with EtOAc gave 11 as yellow crystals. 
gave 2 as light yellow cryetals. 

Flltratlon and recrystallltatlon from CH2C12/EtOAc 

15: Yield 910 mg (2.73 -1, 
T;;, , 

86%); mp 146-150°C. IA (KBr): 3300-2500 (m), 1735 (a), 1720 (.). 16&O 
1625 (e), 1570 (.I. 1550 (s). P+lR (CDCl 

2.14-2.25 (2H. 2x l . C2Heq ax), 3.08-3.38 (5 a 
): 1.211 (3H, t. J = 7.1. COOCH,CH 1. 1.95-2.04 and 

COOCH CH GHeq ax 

, m, C7H, .x, CIHe ,.X .nd C3H., , 3.90-a.19 (6H. . . I 

J .*2.3;)1”3, 
and C6fieq xx), 

t-55 (1H. d, .! 
6.98 and 7.25 (2H, 3; t. J = 1.5, C9H .nd CIOH), 7.30 (1H. d. 

requires 3 , 297.1603. 
a 8.5. CgH). 12.79 (1H, b., NH).’ Found: n*, 297.1574. C1eHZlNn02 

3-Ethoxyc.rbonyl-l,2,3,4,6.7,l2.12b-octahydrolndolo~2.3-a~qulnolltlne (16. 17). 
?o . solution of 15 (600 wd. 2.Q1 -1) in rnhydrous EtOH - 
nitrogen). The ml;lture Y.. st1rr.d Tar 2 hr (-20.C 

wa. added 4x x0 E NaBHx (-tO*C, under 
20°C) .nd dlluted ulth a conc&tr.ted NH&l 

soln. The rwlau. Y.. excr.ctea with Et20. The exCr.ct Y.. v.ehsd with 5% N.ACO .oln and a.tur.tea 
brine. After drying over N. SO .ndev.por.tlon of the eolvent, the crude produc 3 Y.. chromato- 
graphed on S102 (EtOAclhexans 
uhlte cryst.1.. 

2 ?:l). The first product 6 vaa recry.t.ll:red from CH30H to give 

16: Yield ‘IO_3 mg (1.35 ~1. 56%); 
725 (m). P?lR (CDCl 

mp 169OC. IR (CHCl3): 3478 (ml, 2820 (01, 2770 (a), 2740 (ml. 
1: 1.26 (3H. t, J I 7.1. CQQCHfi3), l-57-1.67 (ZH, q , C H 

(lH, ., CIH,, ), 2.1 -2.24 (1H. m. C2H ), 2.29 (1H, t. J = 11.3, CUH.,). B 

C7Hax * 
2.6~-tfiaCt~f’;,2C~~;:;16 

C3H.,y, 2.91-3.0s (1H, m, C7HJ, 3.06-3.12 (lH, l , C6H, 1. 3.22 (1H. bd. J 
CaHw). a.75 (2H. q. J 

. 1O.P. 

!+f”,p;;;;i ;;:: :1”~,~d~~d”C;O:;“‘11,; :;:: Jd.=J1:*::8, CI,H). 7.46 (lH, 6, J’.‘;:;.‘~~~% (1H. 
3C NM ( 0.32 MHz. CDC13): 28.99 (C,). 27.04 C2). cl.81 (C3). 60.49 tCOOCCCH3,. 14.18 





Model3 of folate cohclor+ XVIII 6195 

Ae l scond product was obtaln8d z aa vhlte amorphous utcrlel. 
2. ‘lield 190 w (0.163 -1. 61%). II? (WC1 3475 (ml, 3080 and 3050 (WI. 2810 (a). 2780 (ml. 
2770 (a). 2740 (ml. 1729 (8). 1655 cm). PtlR 

m, C&XOOCH3), 
(2H. m. C5H, an4 C21H.x). 3.33 (1H, d. J = 12.3, 
2.6, J = 9.0. C3H.x). 3.84 and 4.91 (2H. 2x a, C1 

(25). 156 (26). 
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