
ON THE SYNTHETIC APPROACH TO THE PROTOPINE ALKALOIDS 

The pfotqpine type alkaloids, one of tbc isoqttioolinc 
akakd famiks,’ cmtaio a tmiquc l@membercd amino- 
btoacriqsY~alldb2ave1o~bccIlPfepafed~Y~ 

way of tbc transfd of tbe pm&h&me _ 
lrrrloids taking advantagl! of their close skcktal fcatttrcs. 
The nfst synun?sis of tbc protopine alkaloids was per- 
formed by Haworth and Perkin in 1%26.‘This rcmnrkable 
oxidative method via the N&de iotcm&atc generated 
intbccNcidstageoftbL?irsyntbcticsclmchasbcen 
utilizd even io the awdifkd methd by Be&y’s’ or 
ci&opeWs’ group. very rcceotly, the proto* 
alkalo*wenShowntobctltcpfcc~oftilcproto- 
pine alkabids.J Tlth gave rise to Hattsoka3 d UL 
biomimctic protop& ahbid syttth&6 in which 
pbto-oxygelmtion of tctrxhydroproeebermc 
i&idCwaSWiCdotlttogiVC~ -allocryptopi as:: 

Structurally, these xlka@ds represented in Table 1 an 
cLMeriAbytbcprwenceofalOmembcrcdrhtg 
systcmthxtumtaiasaaN-MegroupandakctoncCO 
fltMion at CW AccMdi@y, tbc expected tmnsalmldar 
intarction’betweentheCOgroupandthe~loBc 
p0kkobSHVCd.ForCxnmpk,cryptopinei3Ddprotopiae 
donotcxhibittheketonkpropc&s,andint&IR 
spectra the CO frequencies are at 1675cm-‘. Each 
aromatk~carrksatkasttwoOfunc&s.The~A 
sIlb&WItsarclocatedatciaadc~~theringco 

functions arc more commonly found at G and GIG 
aMmughthcalkaloidsofthesoXalkdpseudo-@pc’arc 
known with the C,o and C,, pattern. Some exampks of 
addii0functionatc,orc0arcalsoknown. 

lllUS,bOthtklUli4pCS-natun8llditsW 

0unlberS of syrltl& proccdun% promoted us to devise 
possiMe route!3 to the syntbcsis of the protopiIB al- 
kaloids. The studies on the general method widely ap- 
plicabk to a varkty of tbc alkaloids are on the way.’ 
Thispapcrdadswitbtbenewapproachtothesynthctk 
precursor having t&ahydrobcnzimknoaxepine skcktoo 
and its e&knt convenion ioto diimuccinc type 
compounds, which have l~membcrcd ring system 
characteristic of the protopinc xlkaloii. 

Many examples of the iatcrMio0 of siugkt oxygen 
withok6nshavebcenstudkd.TheoxidatknofcnamiE 
has been reported to proceed by 1.2~yckxddition fol- 
lowed by ready wtion to give carbonyl and 
amide fragtm?nts. For io&ance. the morpholine cnamiac 
of desoxybcnxoin (1) is oxidized xnd gives bcnxakkhyde 
(2) and N-bcnzoylmorpholinc (3),” xnd also this type of 
oxidative ckavagc is kDowIl for indene”. or 2-pbelly- 

‘I’ (4) formirtg diketo complnmd 5 as show0 in 
~Sbcse data iuspiN!d us to coltsidfz the possiity 
of car&g out tbc dyesenaitizd photooxygcaatkn 
reaction of “5, 6, 7, 12 - tctrahydro - 7 - methyl- 
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%. 1. synthetic pmtopiue alkaloids. 

heruId)indeno(l, 2 - b] - azcpid type compounds 6, in 
the hope that they would have cnamillc- and/or iudeae- 
like properties and under90 an analo@us oxidative 
cleavage. The scheme also depends upon further 
elaboration of 7 to the desired 10-membered amino- 
ketone 8. 

InitiaUy, the preparation of the etAine 13 was 
attempted since both the starting material benxyl cyanide 
9 arul the syntMic scheme to benxindenoazepine type 
compound had heen on hand.” Diphenylpropionitrik 10 
was readily obtained (85%) from 9 and benxakkhyde by 
the conventional proc&re:” condensation of benxyl 
cyanide with benxaklehyde and subsequent reduction of 
the resultant phenykinnamonitrik with sodium ama@m 
to a~diphenylpropionitrik. Cyan0 group in 10 was 
converted to auboxy group in 11 by base-catalyzed 
hydrolysis followed by re-formin of N-ace@ group in 
67% yield. The conversion of this acid to the desired 
benxindenoaxepine 13 was initiated by treatment with 
phosphorous pentachloride. The acid chloride formed 
was subjected to FrkdelCrafts cycliition with ahr- 
minum chloride in nitrobenxene at 35” to give the oily 
indanooe 12 Basic hydrolysis of N-acetyl group of this 
indanone caused spontaneous cyclixation between the. 
formed amino group and hulanone CO function to give 
the desired stable enamine 13a, m.p. M-1479, in 33% 
yield from the acid 11. 

Photooxygenation of theenamine 13a was attempted” 
in a mixture of methyl alcohol and methykne chloride 
using rose bengal as sensitizer at 18”. keeping the solu- 
tion saturated with oxygen, and irradiating with a 650 W 
tungsten-iodine lamp. The reaction proceeded smoothly 
only withii IO min. Removal of the dye and the solvents 
afforded a sin& compound 14n, m.p. 161-164”. whose IR 
spectrum displayed absorption maxima at 1692 and 
162Ocm-’ due to desoxybenxoin function and amide 
group, respectively. Although its ‘H NMR spectrum in 
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deuteriochloroform at room temperature was not in- 
formative because of the existence of amide totamers, 
substitution of tritluoroacetic acid for the solvent 
effected to hx the amide orientation and &ave the fine 
split@ patterns at S 3.25 (3H, s, N-CH,), 3.2-4.3 (4H, 
br m, ArC&C&N), 4.92,4.95 (each 3H, ds, 2xOCH3, 
450 (W, ABq J = 17,21 Hz, ArCHXO), 7.00.7.37 (each 
lH, ds, aromatic H’s). Thus, the crystalline material 
produced photochemicaUy was assigmal the drben- 
raxecindiooc sbucture 14 having l&nembercd amid0 
ketone riq system. Successive reduction of this amide- 
ketone with JAH in boilin THF produced the cor- 
responding amin~Robo1151, which on treatment with 
activated manganese dioxide” at room temperature led 
to the desired aminoketone Ua in 80% yield from Ma. 
Tbe compound 16a suggested the presence of IO-mem- 
bered amino-ketone ring system in the ketone CO 
frequency, 1676cm-‘, and its ‘H NMR spectrum as 
shown in Table 1 was ah in 9ood agreement with the 
assigned structure in Fig. 3. Now, we have proved the 
aforementioned assumption that the compound of hen- 
xindenoaxepine type could be a synthetic precursor to 
the IO-membered amino-ketone ring system characteris- 
tic of protopine alkaloids, by experiments in conversion 
of 13a to IQ. 

Route o to the compound 13a consists of Friedel- 
Crafts reaction with aluminum chloride. This catalyst has 
been often used in order to cleave the C-O linka9e of 
aromatic methoxy or hcnxyloxy compounds to the cor- 
responding phenols.” Methyknedioxy goup, which is 
commonJy found in the protopiue alkaloids (FB. I), is 
much more acid-sensitive than Udimethoxy group.” 
Accdingly, the reaction sequence of IO-12 was re- 
examined, and the intermediate, aminoacid 17, m.p. 
142-143”. was found to he isolable in neutral state in 
satisfactory yield. as shown in Fu. 4. !Msequently, the 
thermal and dehydrative treatment led to intramolecular 
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cyclixation of 17 to a benzylbenvrzep inonel&in95% 
yield. When 18a was treated with phosphoryl chloride in 
boiiiqg toluene, the second intramolecular cyclixation 
readily took place and afforded a tetracyclic compound 
(92%). which was identical in all respects with l3a. Route 
b uia the benxylbenG7.epinone type compound 18 ap- 
pears to be preferable for the compounds with acid 
sensitive groups such as methyknediixy and/or ben- 
Mxy. 

In route II or b, bcnzyl group is arised from ben- 
xaldehyde on its condensation with the benzyl cyanide 9 
and sodium-amalgam reducGon of the resultant ben- 
zylidene function. Benxyl halide might be used as ano- 
ther benzyl source in alternative approaches. one of 
which would consist of ekctrophilic substitution reaction 
of it on the a&none ring of a 3-benzaxepin-2*ne type 
compound. In fact, 1.2.4.5-tetrahydro - 3 - methyl - 3H - 3 
- benxaxe-pin - 2 - one (19) has been easily benzylated” 
with be& halide to the monobenxyl derivative Mb, as 
depicted in route b in Fw. 4. The same treatment of Mb 
with phosphoryl chloride as described for 18a Rave a new 
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be&ndenoaxepine 13b in 91% yield. Application of the 
above photooxy8enative ring enlergement reaction to 
this enamine, using methykne Mue this time, yieklea the 
oily diketone lib, whose IR absorption maxima, 1692 
and 1627cm-‘, were essentiany identical with those of 
Ma. ‘H NMR spectrum was measmed in trifhmroacetic 
acid to exhii two sit&t peaks at 6 3.32 and 4.67 due to 
N-CHJ and G-Hz, and two tripkt peaks at 6 2.62 and 
3.73 (J = 6 Hz) for G-Hz and G-Hz. W reduction 
product, 15b (77%). which formed in successive con- 
version of Mb, accepted smooth oxidation of its benzylic 
OH function to ketone CO with activated mangamzse 
dioxide in chloroform. Purification of the crude material 
on silica tic plates resulted in isolation of another 16 
membered amino-ketone product 16b (64%), whose ‘H 
NMR spectrum suggested the existence of l&membered 
amino-ketone ring system characteristic of the protopine 
alkaloids by comparison with spectra of natural 
products” as shown in Table 1. In addition, the CO 
frequency in the methiodide of 16h, m.p. 2&l-20?, is at 
1685cm-‘, in place of MScm- in Mb. This clearly 
exhibits that the compound 16h has the expected trans- 
annular interaction between the CO group and the 
nitrogen lone pair.’ 

Thus, 16a and 16b which is a basic figure of protopine 
alkaloids and may be called “protopane”, were syn- 
thesized more readily along the scheme shown in route b 
or b’. If these routes are accep&d in synthesis of the 
alkaloids, their C1 and C> alkoxy substituents came from 
appropriate alkoxy groups on benzazepinone ring system 
of the compound of the type 18 or 19. Cl0 and Cl1 alkoxy 
functions for the pseudo-type alkaloids would be pre- 
pared by the reaction with the corresponding 3&d- 
kqxybenzak!ehyde or 3&dkoxybenxyl halide. On the 
contrary, the more common 6 and Cl0 oxygen function 
may need a little more complicated method. For in- 
stance, the interaction of the same type of 3&oxy- 
genated benzyl group with an additional protecting group 
of halosen atom at C has been known in the preparation 
of protoberberine alkaloids.p Nevertheless, we believe 
that the synthesis of protopine alkaloids in this way will 
be accomplished, depending upon the suitabk in- 
duction of oxygen functions at the proper positions of 
tebahydrobenzindenoaxepine ring system, and it will be 
the subject in our future communication. 

-AL 
Mps were determined on a Laboratory Ikviccs Wtanp and 

areuunrccMInfraredspedrawcfcraxmMonaHiWhL 
PeAin Elmer Model 125 spcctmphotomctex. ‘II NMR spectra 
wm nm oo CDCI, sch. uikss othcrwk stated, with M& ps 
intcfaalstandud(d=Owm)a0dnsistazd0oaWMH2HiWti 
R-22 spcctmm&r. F&u&e tk was performed on Merck 
silics gel 60 PF-254 (Catalog No. ll49). 

2 - (2 - B - (N - Methyl - N - acuylamim)ethyl - 45 - 
dfmerhtxjphenyll - 3 - phm&vpkmittUe (10). To a stirred 
mixture of 92 (552 & 0.02 m0l) and fleshly distilkd bcn?!a&- 
hydc (212g. O.O2mol) in !J5% EXOH (IJml) m&r N2 on ice 
watcrbathwasoddedQopwiseaNaOEtsoloprqarcdfromNa 
(13Omg)aadabsEtoH(5ml).Thcmixtlucwasrbalwamn?dat 
35’ iutd stirred far 4hr. To this, !B% EtOH (&l ml) and 2% 
Na-Hg(8O~‘werpa&kd.Af&stirriqatWforanotber4hr. 
E4OHlayerwas~frommeranyandcveporakdtokave 
an oily r&he. Extre&m with CHClk after the additbn of 
watcrinusulway,~veanoil,whichwascrysta&edfrom 
benzme to yield 10 (62g). m.p. lU2’, in 85% yield. Recrystal- 
lization from EtOH mve a sampk for analysis, m.p. MM-IOr; IR 
(Nujd) 22M. 163!Jcm-‘; (CHCld 223O. 163ocm-‘; ‘H NMR 8 
I.88. 210 (ds,‘3H. N-CO& 1:3). 2.68 (m, W, M!&C&N), 

tElUVd.Wt49.S-8 
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2.90, 2.94 (cls, 3H, N - I k ,  3: I), 3.17 (d.'2H, J = 3.5 Hz, NC-CH.. 
CH2Ph), 3.40 (m, 214, CH2N), 3.85, 3.90 (s, each 3H, 2 × OMe), 
4.43 (t' IH, J = 3.5 Hz, NC--CH), 6.56, 6.71 (ds, IH, aromatic H, 
1:3.?.), 6.83, 6.88 (ds, IH, aromatic I4) and 7.0-7.4 (m, 5H, 
aromatic H's). Found: C, 71.95; H, 7.14; N, 7.53. Cak: for 
C n H ~ i ~ :  C, 72.10; H, 7.15; N, 7.65. 

2 - 12 - # - m - ~ e t k # .  s - ~ ) ~ h #  - 4 , 5  
d / ~ a ; w . t y ~ l  - 3 - p~y/pmpkm~¢ ac~ fit). A mixture of 10 
( lg) and 50~ aCl EtOH (15ml) containing KOH 0.510 was 
refluxed under N~ for 20 hr. The solvents were azentmpically 
clistilied with benzene. The resiclue was ~.ated with Ac~O (15 ml) 
on a stenm bath for I hr, and then the mixture was evaporated on 
a rotary evaporator. A residual material was basified with di] 
NaOH aq, and washed with CHiCle. This alkaline soln, after 
acicliflcatmn with conc HCI, was extracted with CHCI~. The 
extract, after drying, was evaporated to leave an OH, which 
crystallized from 9 ~  EIOH to give 11 (0.71 g, 67~), m.p. 176'. 
RecrystaHization from the same solvent gave an analytical sam- 
pie, m.p. 180-181"; IR (Nujol) 1710, 1592cm-'; IT20, 1625cm-~; 
tH NMR ~ 1.82, 2.03 (ds, 3H, N-COMe, 1:!.9), 2.62 (m, 2H, 
Ar-Cll2CH~-N), 2.83, 2.86 (ds, 3H, N-Me, !.4:1), 3.2-3.5 (m. 21.I, 
CHrN), 3.84, 3.89 (ds, each 3H, 2 × OMe), 4.12 (t' 1H, J =7  I-Iz, 
HOOG-CH), 6.49, 6.60 (ds, IH, aromatic H, !:1.5) and 6.9.-7.3 
(m, 6H, aromatic H's). Fmmd: C, 68.60; H, 7.01; N, 3.63. Cak for 
CnH~NOs: C, 68.55; H, 7.06; N, 3.63. 

5,6,7,12 - Tarakydro - 2,3 - d/mahoxy - 7 - nutk3d/m~[d]~- 
dmo - [1,2 - b]aup/ne (13a). To a stirred solution of 11 (I.sg, 
3.9 retool) in a mixture, of dry benzene (25 ml), dry CHCI~ (20 ad) 
and dry n i t r o ~  (6.5 ml) was added ~ ( I . I I  g, 4.7 retool). 
The mixture was continuously stkred at room temp overnight, 
and concentrated to about 5 ml. It was diluted with nitrobanzene 
(7 ml) and then, after cooling on the ice.water bath, powdered 
AICI3 (I.04g, 7.8 nunol) was added. After stinin8 at 35* for 5 hr. 
the mixt,re was shaken with ke-wam" O0 ml) and nit:obemmme 
was removed by steam d/stillation. The residue was extracted 
with CHCI~ and the extracts were washed .with IN-NaOH and 
water. The Mkaline washings were acidified with conc HCI and 
extracted with CHCI~, and then 0.17L m.p. 175., of the stafli~ 
acid 12 was recovered. On the other hand, the CHCI~ extracts 
were washed with water and ~ over Na~O4. Evaporation of 
CHCI~ gave crude 12as  an oH (I.1710; [R (CHCI~) 1693, 
1630cm-'. This was heated in 50~'aq EtOH (30ml) containing 
10c~ KOH to reflux under N= for 21 hr. F.~OH was removed on a 
rotary evaporator. Extraction with CH/L~ and crystallization 
from benzene yielded the mmmine 13a (0.35 10, m.p. 145-1460 in 
29.2~ (33~, calculated on recovemt acid). Recrystallization 
from 95~ FAOH afforded an analytical sample, m.p. 146-147"; IR 
(Nujol) 1601, 1590, 1578, 1555cm-~; (CHC~) 1587, 1573, 1552 
cm-*; 'H NMR ~ 3.03 (s, 3H, N-Me), 3.02, 3.26 (m, each 2H, Cr  
and C~-H~, 3.8.5 (s, 214, C~rH), 350, 356 (ds, each 3H, 2 x 
OMe), 6.73, 7.10 (ds, each IH, Cr  and CrH) and 7.15-7.65 (m, 
414, aromatic H's). Found: C, 78.22; H, 6.88; N, 4.40. Cak for 
C,,H~sNO~: C, 78.14; H, 6.89; N, 4.56. 

5,6,7'8,13,14 - H a a * y d v o  - 7 - r a m * #  - ~ - d ~ m m ~ y -  
d/bmz[c, £] - azec6~ - 8,14 - ~ (14a). A soln of 1.~ (200 m10 
and rose bengal (6rag) in MeOH (70ml) and CH~CI~ (10ml), 
contained in a Pyrex test tube (30 x 150) equipped with a sintered 
glass bubbler, was cooled with a stream of cold water from the 
side of the tube. O~ gas was introcluced through the bubbler, and 
then the mixtm~ was irradiated by a ~ i o d i n e  lamp (Elmo 
movie light !fl.650) at 18- + 1 ° for 10rain. The solvents were 
removed in vacw. The residue was dissolved in benzene, washed 
with water and dried over Na,~O, The benzene soln. after 
decolorizatiou with active carbon (Norit A), was concentrated to 
give crystals of 14a (185n~, m.p. 161-164", in ~ yield. 
Reerystallization from 95~ F_.q3H afforded an analy~aJ sample, 
m.p. 171-172"; I~ (Nujol) 1682, 1620 cm-S; sI-I.NMR (CI~COOI-I) 
8 3.25 (s, 3H, N-Me), 3.2-4.3 (he m, 4H, A~H~H~N), 4.02, 4.65 
(ds, each 3H, 2 × OMe), 4.50 (ABq, 2H, J = 17, 21 Hz, A~H2CO), 
7.00, 7.37 (ds, each IH, aromatic Ws). Found: C, 71.05; H, 6.34; 
N, 3.92. C.alc for C~el-l,,O~l: C, 70.78; N, 6.24; N, 4.13. 

5,6,7,8,13,14- H ~ y d r o  - 7 - mak34 - 14 - ~ydm~ - 2,3 - 
d ~ n u ~ o ~ c ,  e]azec'me (Lea) and 5,6,7,8,13,14 - / u ~ A y d m  
- 7 - m e t h y l .  2 , 3  - d l m a l w x y d i b m z [ ¢ ,  g]aztcln - 14 - one (It-). 

To a boiling m ~ s ~ n  of LAH (130 n~)in dry THF il0 ad). 14s 
(D0 m10 in dry THF (8 ml) was __~Jd~__= under N2. The mixture was 
refluxed for 3hr and then cooled. Water (0.5 ml) in THF (10ml) 
was __~ld__*d_ to decompose the excess hydride. Inoqpmic ppt was 
removed by ~ Igtration. THF was evaporated on a rotary 
evaporator to leave an oily residue, which was dissolved in 
CHC]3 and washed with w~ter. Dry~ and evaporation of the 

left an oil (D0m10, one half (63nwJ of which, on two 
crymdl/zafion* from eth~-MeOH, affoMed an analytically pine 
samplu of 1.~ (54 m10, m.p. 144-146", in 86% yield, based on a 
half of starting materild; IR (Nujol) 3370cm-'; tH NMR 8 2.13 
(s, 3H, N-Me), 2.1-3.2 (m, 5H, Cr-H,, C~12, CrH), 3.36 (d, IH, 
J = 14 Hz, Cirh'), 3.50 (dd, IH, J = 2. 15 tlz, CIrri), 3.88, 3.95 
(ds, each 3H, 2OMe), 4.11 (d, IH, J= 14 Hz, C4-H), 6.65, 7.20 
(oh, each 1H, Cr  and Ct-H), 7.1-7.4 (m, 4H, aromatic H's). 
Found : C, 7330; H, 7.88; N, 4.36. Cak for C ~ l ~ q :  C, 73.36; 
H, 7.70; N, 4.28. 

A soin of the ocher half (65 m10 in CHCI3 (I0 ml) was stirred at 
room temp with activated MnO2 Is (650 m10 for I hr. Removal of 

pp; and solvent, followed by treatment with ether- 
MeOH, pve  crystals (50 tag) of 16a, m.p. 167-169', in 80~ yield. 
Recrymgization from the same solvent system afforded a pure 
sample, m.p. 170-171°; IR (Nujol) 1076cm-t; IH NMR 8 1.85 (m, 
3H, N-Me), 2.60, 3.02 (m, each 211, C4"Ha and Cs--H2), 3.65 (br s, 
21-I, CrHz), 3.86 ('or s, 2H, Cts-H2), 3.92 ($, 6H, 2 × OMe), 6.74 (s, 
IH, Cm-H), 7.13 (s, IH, Cr-H), 7.2-7.4 (m, 4H, aromatic Ws). 
Found: C, 73.68; H, 7.18: N, 4.19. Calc for CmI-l,,O~i: C, 73.82; 
H, 7.12; N, 4.30. 

2 - [2- #- (N - ~ o ) a h y t  - 4,5- dmn~=Wlm~q - 3 
- p~y~-propiomc acid (r/). Compound 10 (3 10 was heated in 
50~ aq EtOH (45 ml) c o n t a i ~  10~ NaOH for 20 hr. After 
ccoli~, this soln was made to pH 7 by addition of conc HCI at 
Ikst and 2N HCI near the end point of neutralization. Insoluble 
matm'ial was fllterod off. C ~  of a ckm" flltr~ gave a 
pp;, which was washed with 70~ aq EIOH and dried to give 17 
(2.61r, 92%), m.p. 222 °. Recrystagimion from 70~ aq EtOH 
afforded an analy~:al sample, m:lp. 223"; IR (Nujo0 3200-2100, 
1630, 1600cm -t. Found: C, 70.19; I-l, 7.43; N, 3.99. Cak: for 
C2~!~3oN: C, 69.95; H, 7.33; N, 4.08. 

! ~ . O -  rarahy,~o.  7'8. - dvm~,oxy - 3 - m ~ k ~ -  t - b m ~ -  
3H - 3 -. be~,.~i#~ 2 - one (Ilk). A suspension of 17 (!.5010 in 
xylcoe (30 mJ) was roHuxed under a Dmn-Stark tube for 16 hr. A 
clear soln ol~ained was evaporated, and the residue triturated 
with benzene to lead to crystals of l h  (1.20g, 85~), m.p. 
142-143". 

An analytical sample was wepared by reerystallization from 
benzene, and melted at 141"; IR (Nujol) 1650cm-'; tH NM~ 2.96 
(s, 3H, N-Me), 2.9--4.2 (m, 611, ArCH:/~H~N and CH~Ph), 3.73, 
3~4 (ds, each 3H, 2 x OMe), 4.43 (t' IH, J = 7.5 Hz, ArCH--CO), 
6.59, 6.63 (oh, each IH, aromatic H's) and 7.1-7.4 (m, 5H, 
aromatic H's). Found : C, 73.99; H, 7.12; N, 4.24. Cak for 
C-ml.lz~N: C, 73.82; H, 7.12; N, 4.30. 

~ e f ~  ol I lk  m~tk ~wWhor3d cMor/de. The amide I l k  
(163 rag, 03 retool) in cky tolt~n~ O ml) was refluxed with POCI~ 
(230 m~ 1.5 retool) for 7 hr. To the cooled mixture water O mi) 
and 2N NaOH was added and the alkaline soln was extracted 
with CH~r~. Organic layer was washed with water, dried and 
evaporated. The solid obtanecl was ~c~/stallized with 959~ EtOH 
to 8ire 141 m8 of the enamine, rap. 144-145., which was identical 
in all respects with compound 1 ~  

5~,7,12 - T~Aya~o - 7-  m~Ay~[a~/m~o[t.2 - b]azw/me 
(13b). To a stirred solu of ~ of 1~  (!.06 g, 4.0 mmol) in 
b~mixturetoluane'(12 ml). POCI, (I:1 ml. 12 mmol)was added. 

was relluxed under N~ for 15 hr. The cooled 
mixture was then treated, with d~ NaOH aq and CH~..a. The 
oqpmk extra~ w~e combined, washed with wat~ and dried 
over Na.~SO~. Evaporation of the solvent left a light-brown oH, 
which was dissolved in ether and, after addition of decoiorized 
carbon (Norit A), filtered through a thin layer of Celite power 
under suction. The" solvent was e~ted to dryness to affbrd 
an oH of 14b (0.89g, 91%), which appeared u a shale spot iR~ 
0.8) on silica tk lgate developed with Y~ MeOH-.CHxCI~; IR 
(Neat) 1660, 1591, 1551 cm-I; ~H NMR 8 2.90-3.40 im, 4H, 
Ar-.CH~'IrN), 3.07 (s, 3H, N-Me), 3.86 (s, 21t, Ctr-HT), 6.90- 
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7.0 (m. Ml, Mmatic H’s). 

rcsibual oil by prqxitive tic (riliu pl, 5% McoH-CH$l,) xnd 
extrxction of the Rf 0.3 buni with 1: 2 MeoKcH&, folbwal 
bywcu~them~toilinCH~withwltakdto0.7I18ot 
14 1s an oily s0bstxlu (77%), which showed the followii8 
sDtctnl dxtx: IB (Nat) 1692 1627cm-‘: ‘H NMB (CFXGGH) d 
E82.3.73, (6 t, &I iH. J-6 Hx, C,& rad C&Hi. 332 is. 
3H. N-Me). 4.67 (s. 2H. ClrH) xnd 65-8.0 (m, 8H. uomxtic 
H’S). 

5.6,7,8.13.14 - Haahyafm - 7 - m&f - 14 - h--d 
g]-~(1Sb).Rn~ve11L(0.7~0)indryTHF(30ml) 
wxs added dropwise i0to 1 stirred snspcmi0n of LAH (1.08) in 
drybo~THF(4Sml).Tbe~wure~for3hrmd 
thcnuniidinxnia+wxterb#h.lheexccsshydridcwxs 
~m0oscdbvadditi0nofwxtcrQmllamtxiniu496NxOH. 
The rc;ultmt iimgmic ppt 8nd the iolvent vcec r&oved in the 
sxmcmxMerxsdc~ifortbccompoundlsato8iveuloil. 
whichwxxpu&donprqz&imtku&scritAxhove.R,fO5 
band 8xve the oily uL (0.605 8.8356). which exhRitcd peaks u 
follows; IR (Nat) 3310~01~‘; ‘H Nhfit 8 214 (L 3H, N-MC). 
24-3.2 (m, SH, C&l,, G-Hz xnd GH). 3.35 (6 IH. J = 14 Hz, 
C,-H). 3.48 (dd. IH, J=2,8 Hz, Cl,-H). 4.% (d, IH, J= 14 Hz., 
C&H). 7.00-7.40 (m, 8H, mumxtic H’s). The mcthimiik wxs 
obtrinedbvhatirul8bwithexcasMcIinMcOH.rccrystxl8xed 
from hi&H. ladltcd ot 1895-191~. Found: C. 35% H. 
5.W; N. 3.41: I, 29.#). Cxk for C,,H&NIz C. 55.75: H, 5.91: N. 
3.42; 1.3l.OO. 

S,6.7,8.13,14 - Hex&y&0 - 7 - m&fdi&~[dg]uz=in - 14 - 
0ne @KMGpane) (Mb). A mixtave of m (0.2678) Md the 
xc&ted Mn&” (33 in EtOH-frce chbroform (14 ml) wx.s 
&cdxtroomtempfor3hr.TbepptwxsBhatd0ff80dtbe 
sotvalt wxs cvxpofed. The oily nsiJuc was pluiw by pfc- 
pentive tk (silica gel. 5% McOHXH~. lpi 0.2 bad pve m 
oil,whichwasdiilvedinCH&,wxshedwithwxtcrxnddricd 
over Na#O+ Evxporxtim~ of the solveat PVC UI oil (0.17og. 

6496) of 19: IB (Nat) 166Scm-‘: ‘H NMB 8 1.86 (s, 3H. 
N-I&). 2%; 293 -(m, &ch W. A&H&H&J). 3.57 (s, ZH, 
N-CHrM. 3.84 Is. W. Ar-CH,-CO) rad 7.O-75 (m. 8H. 
iron& Hi;). hfe&&dc;mp 20&2iW o;(eOH) wxs y&din thi 
laul ny: IR R(ujol) 1685 cm-‘. Found: C, 56.07; H. 5.32; N. 323: 
I, 31.14. CA for C&l&Nl: C. 56.03; H, 5.4 N. 3.43; l,31.15. 
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