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Abstract Synthens of lH-4,~S,96-letmhydromdeno[I,2-b]pyndme has been accomphshed by catalyllc hydrogena- 

hon of 4H-4a,P&hy&wandenopyn&nes 7ke rromenzahon of IH-4,4a,S,9b-~etrahydmtndeno~dmss contaoamg an 

acyljimctlon at C-3 Ieaok to 3H_4,445,9b_l~no~n~n~ m acldrc me&on 

Based on the transformation of dlhydrogenated pyndmes m acldlc medium observed earlier’“, a 
study of slrmlar reactions of lH_4,4a,5,9b-tetrahydromdeno[l,2-blpyridme denvatwes has been carned 
out 

The synthesis of lH-4,4a,5,9b-tetrahydromdenopyrldme derivatives has been accomplished by 
reduction of 4H-4a,S-dlhydromdeno[ 12-blpyndmes with vanous reducing agents 

The first example of a lH-4,4a,5,9b-tetrahydromdenopyndme, 3-ethoxycarbonyl-2,4a-dlmethyl-5- 
oxo-4-phenyl-lH-4,4a,5,9b-tetrahydromdeno[ l,Zb]pyndme (Zc), was obtamed4 as a by-product during 
reduction of 4H-4a,5-dlhydromdenopyndme lb by sodium borohydnde, v&h 5_hydroxytetrahydrom- 
deno[l2-b]pyndme 3 as the mam product (Scheme 1) Isomenc 5-hydroxy-4H-dlhydromdenopyndmes 4 
with different conflguratlon of the 5-C atom were obtamed by reduction of 5-oxo-4a,5-dlhydrom- 
denopyndme la v&h sodium borohydnde. The slgmficant upfield chenucal shift of the OH proton m the 
NMR spectrum of isomer 4b IS m agreement wth the l,fdmxml mteractlon of this group Mth the 4-phenyl 
subsutuent 

The redution of 4a,5-dlhydromdenopdmes 1 wth tnethylsllane m trlfluoroacetlc acid does not 
proceed uniformly The formation of tetrahydromdenopyrldmes 1s accompamed by the ehrnmation of the 
4a-methyl group followed by aromatlzatlon of the dlhydropyrldme rmg and mdenopyrldme 5 formation 
Ehmmatlon of the methyl group 1s one of the way of stabking the nnmomum ion formed by protonatlon 
of the C= N bond Attempts to reduce the 3-unsubstltuted dlhydropyndme la with tnethylsdane in 
tnfluoroacetlc acid were unsuccessful the starting compound was partly converted into pyndme 5, another 
part of it durmg the lsolatlon process (dllutlonwth water) underwent pyrldme rmg opemng (ref 3, to afford 
2-methyhndane-1,3-dlone denvatlve 6 

A preparative method (quantltatlve yield) for the synthesis of 5-oxo-lH-4,4a,5,9b-tetrahydrom- 
deno[ l,Zb]pyndmes 2 with electron acceptmg groups m 3 position mvolves the catalytic hydrogenation 
(Raney Nl or Pd/C catalysts) of the appropnate 4H-4a,S-dlhydromdenopyndmes 1 Under the same 
reaction conditions 3-unsubstltuted dlhydromdenopyndme la affords 5-oxo-lH-2,3,4,4a,5,9b-hexahyd- 
romdenopyndme 7 m quantttatlve yield The formation of hexahydro derivative 7 resulting from the 
hydrogenation of 3-carboxyhc acid lb can be explained by the pnor decarboxylatlon of the acid 
Hydrogenation of 3H_4,4a,5,9b-tetrahydromdenopyndme 8 obtamed via lsomenzatlon and decarboxylat- 
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Scheme 1. 

R=Ac,COOEt 
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1,2,5,9 R = H (a), COOH (b), COOEt (c), AC(~), CN (e) 

uon of lH-4,4a,5,9b-tetrahydromdenopyrrdmes 2c,d also yrelds the same hexahydromdenopyrrdme 
isomer 7 

Hydrogenauon of N = C, bond in dihydromdenopyrrdine 1 proceeds stereoselecttvely to give only 
one drastereomer of tetrahydromdenopyrtdine 2 

According to X-ray analysis4 the dthydropyrrdme rmg m4H-4a,5-dihydromdenopyndme adopts a 
distorted boat&e conformation wrth 4-Ph and 4a-CH3 subsutuents onented axtally The transttton of 
compound 1 to the configurauon wrth equatonal onentatton of these substttuents is impossible due to 
twrstmg of the five-membered rmg. Hydrogenation of dthydromdenopyrtdmes 1 does not affect the 4-C 
and 4a-C atoms, consequently, then reduced denvauves 2 mamtam the same conftgurauon, where 4-Ph 
and 4a-CH3 substttuents are aa or ee onented For the conclusion as to subsutuent locauon at 9b-C a 
spectrum of hexahydromdenopyrtdme 7 resultmg from 2-8-7 reacuons w&out change m the conftgura- 
uon at 9b has been analyzed. The pyrtdme ring of 7 exrsts ma stable chau-like conformatron charactensttc 
of saturated srx-membered rmgs (Scheme 2) The large spm-spin couplmg constants of 3-H, and 4-H 
(J = 13 0 Hz) as well as 2-H (J = 10 2 Hz) indicate the axral locauon of the last atom Consequently, the 
2-CH3 and 4-Ph groups are m the equatorial posmon 4a-CH3 group and 9a-C atom have the same 
onentauon, whereas 9b-H and 5-C atoms are located axially The mversronal charr-like conformatton IS 
unfavourable due to dnzual interaction Thus, it can be concluded that the 4a-CH3 group and 9b-H atom 
of tetrahydromdenopyrrdme 2 are m the crs-orientation 

Addmon of hydrogen to the N = Cs bond changes the pyrrdme rmg conformatton The boat-like 
pyrnhne rmg formed mntally IS energettcally disadvantageous due to the repulsion of the echpsed groups 
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Scheme 2 

The conformattonal transfrguratton of the pyrtdme rmg results m the formatton of a flattened chatr-hke 
conformatton characterlsttc of 1,2,3,4-tetrahydropyrtdme? The conversion of 2B to 2C ts unfavourable 
due to the dtaxtal mteractton of the 4-Ph substttuent and the indane moiety (atom 9a-C) Therefore the 
obtamed lH-tetrahydromdenopyrtdmes exist exclustvely as a single conformer as revealed by their NMR 
spectra 

lH-Tetrabydromdenopyrtdmes 2 undergo alkylatton wtth methyl Iodide m aprottc medmm m the 
presence of alkali agent to produce N-methyl dertvattves 9 (Scheme 1) 

Tetrahydromdenopyrtdmes 2c,d and 9c,d possessmg an acyl function at 3-C undergo tsomertzatton 
m actdtc medium (0 4 M HCl m 80 % ethanol) Tb~s process 1s accompamed by the ehmmatlon of the 
substttuent as the correspondmg actd Isomertzatton of N-unsubstttuted derrvatives 2c,d results m 3H- 
4,4a,5,9b-tetrahydromdenopyrtdme 8, whereas N-methyl dertvattves 9c,d with actd form l-methyl- 
4,4a,5,9b-tetrahydromdenopyrtdmmm cation, isolated as perchlorate 10 Ehmmatton of the 3-substnuent 
m the form of acid was demonstrated during tsomertzatton of dertvatrve 2d, when the presence of acettc 
actd m the reaction medium was proved by GLC 

In contrast to the above compounds, 3-cyano dertvatrves 2e and 9e remain unchanged under these 
conditions (also when the concentration of acid reaches 15 M/l) and can be quantttattvely recovered from 
the reaction mrxture 

Interactron of tetrahydromdenopyrrdmes 2 and 9 with actd can be interpreted by regardmg the chain 
of atoms N-C* = C, as an enamme system Protonatton at any of the three baste centres (N, 0 or P-C) of 
the enammocarbonyl fragment N-C = C-CO can take place 

The extstence of C-protonated 9c m CD&N solutton m the presence of CFsCOOH was confirmed 
by NMR spectra The singlet of the 4-H proton transforms to a doublet after protonatton and the new 3-H 
proton can be observed as a doublet at 3 54 ppm The signals of the N-CH3 group and 9b-H are strongly 
(0 44 and 0 97 ppm) shifted downfield due to the presence of a posmvely charged nitrogen atom The 
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spin-spin coupling constant (J = 12 9 Hz) between 3-H and 4-H mdlcates their trans-orrentation The same 
is observed in the case of compound 2c (see Experimental section) 

As mentioned above, the pyrldme rmg of tetrahydroindenopyrldme adopts a chair-hke conforma- 
tion, the N-C* = C&atoms being coplanar, with 4-CH3 and 4-Ph substnuents oriented equatortally (form 
2B) Protonatton of this conformer is possible on etther side Depending on the directron of proton attack, 
two C-protonated forms with different 3-C configurations can occur and the formatron of two correspond- 
ing 3H-tetrahydromdenopyriduuum isomers (11 and 12) takes place (Scheme 3) 

9a -- 9a 

11B 129 - - 

Scheme 3 R’ = Me, OEt 

It is known that the 3H-tetrahydropyridme rmg6, its N-protonated derivatives’ as well as N-alkyl3H- 
tetrahydropyrtdmmm saltsas exist m a flattened chair-like conformation, although the envelope conforma- 
tion with a 4-C or S-C atoms out of the plane has been found for the latter compoundsrO-” Consequently, 
it can be assumed that the conformatton of the pyrldme ring of tetrahydromdenopyrrdrne is d flattened 
chair-hke contanung C&-N = C& atoms m the plane Protonation of conformer 2A on 4-Ph substrtuent 
side affords 3H-tetrahydromdenopyrldlne 11A The axtal orrentation of the 3-H and 4-H protons IS 
established by NMR spectroscopy, other 3-H Isomers are undetected The conformational transition of 
11A conformer to 1lB conformer IS energetically unfavourable due to the sterlc repulsion of the 4-Ph 
substttuent and the mdane moiety m 11B Evidently, this shifts the conformational equrhbrmm completely 
to favour isomer 11A 

Protonatron of 2A conformer on the 4-H atom side affords a sterlcally hmdered 3H-tetrahydro 
isomer 12A where the 3- and 5-carbonyl function are oriented dmxlally The conformer 12B where the 
4-phenyl substnuent and the mdane moiety are m 1,3-dmxral mteraction IS also sterrcally hindered 
Consequently, both stertcally stramed conformers of the 3H-isomer 12 can be stabilized by ehmmation of 
the R-CO group 
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In neutral medmm the pfldme rmg of 3H-tetrahydromdenopyrldme 8 is comparatively flat, the 
couplmg constants (5% = 6 4 and 5 1 Hz) being almost equal provldmg evidence for this fact The ap- 
pearance of a positive charge m the rmg (protonatlon of 8 or occurrence of N-methyl-3H-tetrahydrom- 
denopyndmmm 10) transforms the ppdme nng to more chair-like conformation, where one of the 
pseudo-axially oriented 3-H atoms transforms mto axially oriented (Jkd = 9 8 Hz, J= = 4.0 Hz) This axially 
oriented C-H bond eclipses the pz-orbital of 2-C atom and compensates the charge m the rmg In the 
ehmmation products 8 and 10 4-Ph and 4a-CH3 substltuents are orientated equatonally An analogous 
situation 1s observed for the C-protonated form Ilk 

EXPERIMENTAL 

NMR spectra were recorded on the Bruker WH-90 apparatus Chenucal shifts are expressed m ppm 
relative to tetramethylsrlane used as internal standard IR spectra were recorded wth PE 580 B 
spectrometer Mass spectra were determmed on the MS-50 mass spectrometer (70 eV) by means of the 
direct mtroductlon of a substance The FAB mass spectra were obtained on the MS-50 mass spectrometer 
with the Ion Tech Ltd ion source Iomzmg agent - argon, accelerating voltage 8 keV, matrix - thloglvcerol 

Reduction of 4a-methyl-5-aro-4H-4a,S-~hydrorndeno[I,2-b]pyndmes 1 
A Catalytrc hyakogenatron In a “Parr” hydrogenation apparatus dlhydromdenopyrldme” l(l0 mmol) 

was shaken with catalyst (0 2 g 2 % Pd/C or 0 5 g Raney N1) m lsopropanol(lO0 ml) durmg 5-8 h under 
pressure (2-4 atm) at 60” The catalyst was separated and washed with hot solvent The filtrate was 
evaporated and the residue recrystalhsed from methanol The yield 1s quantitative Reduction of la and 
lb gives hexahydromdenopyrldme 7 under the similar conditions 

3-Ethoxycarbonyl-2,4a-drmethyl-5-~o-4-phenyl-lH-4,4~5,9b-tetrahy~o~n~no~l,2-b]pynd~ne, (Zc), 
m p 211-213” PMR (DMSO-De) 0 99 (3H, t, J = 7 0 Hz, OCH$&), 1 34(3H,s,4a-CH3), 2 44(3H,s, 
2-CH3), 3 80(2H,q, J = 7 0 Hz, OC&CH3), 3 86(1H,s,4-H), 4 60(1H,d, J =3 8 Hz, 9b-H), 6 40- 
6 73(5H,m,4-Ph), 6 80-7 18(2H,m) and 7 38-7 67(2H,m) arom protons, 7 84(1H,d,NH) IR 3330(NH), 
1720(5-CO), 1638,1602,1525 cm-’ MS m/z(%) 361(28)[M]+, 288(100)[M-CO&H,]+ 

3-Acetyl-2,4a-drmethyl-5-oxo-4-phenyl-lH-4,4a,5,9b-tetrahydrorndeno[Z,2-b]pyndme , (Zd), m p 220- 
222“ PMR (CDCl,) 1 52(3H,s,4a-CH3), 1 97(3H,s,COCH3), 2 38(3H,s,2-CH3), 3 88(1H,s,4-H), 
4 57( lH,d,J = 4,0 Hz,9b-H), 5 15( lH,d,NH), 6 71(5H,s,4-Ph), 7 06(2H,m) and 7 40(2H,m) arom protons 
IR 3270(NH), 1725(5-CO), 1632,1612,1530 cm ’ MS m/z(%) 331(18)[M]+, 288(100)[M-COCH3]+ 

3-Cyano-2,4a-d~methyl-5-oxo-4-phenyl-lH-4,4a,5,9b-tetrahydromdeno[I,2-b]pyn~ne ,(Ze), m p 299- 
301” PMR (DMSO-D6) 1 43(3H,s,4a-CH3), 2 33(3H,s,2-CH3), 3 38( lH,s,4-H), 4 63( lH,d.J =4 4 Hz, 
9b-H), 6 53(2H,m) and 6 73(3H,m,4-Ph), 6 84-7 20(2H,m) and 7 52(2H,m) arom protons, 8 lO( lH,d,NH) 
IR 3295(NH), 2138(CN), 1723(5-CO), 1621, 1612, 1550 cm-l MS m/z(%) 314(56)[M]+, 144(100) 
[2-methylmden-2-one-l]+ 

B Keductron wrth tnethylsrfane Trlethylsllane (0 32 ml, 2 mmol) was added to a solution of dlhydrom- 
denopyrldme lc-e (2 mmol) m 6 ml trlfluoroacetlc acid and the mixture was stirred for 4 h Then It was 
diluted with water (30 ml) and extracted with ethyl acetate (2x20 ml, lc,d) or chloroform (le) The organic 
phase was washed with water (up to pH 7), dried and evaporated The product obtained from lc,d was 
recrystalhzed from methanol to give tetrahydromdenopyrldmes 2c (61 %) and 2d (58 %) Derlvatlve 2e 
was Isolated chromatographlcally (s111cd gel L40/100, plates 30x40 cm, eluent - chloroform hexane acetone 
7 9 1) The first yellow zone gave mdenopyrldme le ( 31%) and the second zone (UV absorption) - 
tetrahydromdenopyrldme 2e (68%) After separation of 2c and Zd, addltlonal amounts can be obtained by 
preparative chromatography, along with mdenopyrldmes 5c,d14 

3-Cyano-2-methyl-5-oxo-4-phenyhndenopyndme, (Sd), m p 209-211” PMR (CDC13) 2 91 (3H,s,2- 
CH3), 7 46-7 77(8H,m) and 7 96(1H,m) arom protons MS m/z(%) 296(100)[M] 
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The reduction of la was carried out sumlariy The reaction nnxture was extracted wtth ethyl acetate 
Chromatographrc tsolatron (eluent - hexane acetone 3 1) ytelds mdenopyndme 5a (7%, m p 115°)15 and 
mdane-l,%dtone 6 (55 %, m p 1100) PMR (CDC13) 1 33(3H,s,2’-CH3), 2 03(3H,s,COCH& 3 23 (2H,m, 
2J = 18 7Hz, 3J =3 0 Hz, 3J = 3 3 Hz, CH2), 3 77(d, 3J = 3 3 Hz) and 3 84(d, 3J = 3 0 Hz, CH), 6.98(5H,m,Ph), 
7 61-7 87(4H,m,H of indanedrone). 

C Reduction of aIhyaYomdenopyna?ine la wrth soakm borohydnde. To a solution of dthydrom- 
denopyrrdme (10 g, 3 46 mmol) m acetomtrrle (50 ml) and methanol (5 ml) durmg one hour NaBI-L, (0 18 
g, 4 7 mmol) was added with stnrmg The stirring was continued for lh, then 200 ml of water was added 
and the nuxture was extracted wtth chloroform (3x40 ml) The chloroform was washed wtth water, dried 
and evaporated The residue was fractionated chromatographtcally as descrtbed above, eluent - 
chloroform hexane acetone 9 7 1 The first yellow zone gave unchanged dthydromdenopyrldme 1(70%), 
the second zone (UV absorptton) ytelded 5-hydroxy derivative 4a, the third zone (UV absorptton) - 
5-hydroxy derrvattve 4b 

5-Hy&oxy&hydromaknopyndme, 4a isomer, m p 193-195O PMR (CDCl,) 1 21(3H,s,4a-CH3), 197* 
(lH,br s,S-OH), 2 19(3H,m,2-CH3), 3.53( lH,m, J% = 6 2 Hz, JdnCH, = 14 Hz, 4-H), 4 60( lH,s,S-H), 
5 42(1H,m JM = 6 2 Hz, J3rra3= 13 Hz, 3-H), 7 11(5H,m,4-Ph), 7 39(3H,m) and 7 83( lH,m) protons at 
C&,, JSH_OH<0,8 Hz MS m/z (%) 9(37)[M]+, 272(6O)[M-OH]+, 258(30)[M_Ph]+, 144(32) IR 1655, 
1598 cm-’ 

5-Hydroxydshydromdenopyndme, 4b isomer, m p 128-1300 PMR (CDC13) 0 55” (lH,d,JSn.oH = 
= 10 5 Hz,S-OH), 121(3H,s,4aCHs), 2 14(3H,m,2-CH3), 3 44( lH,m, JW = 6 3 Hz, J4ucH3= 0 9 Hz, 4-H), 
5 05( lH,d, J = 10 5 Hz, 5-H), 5 43( lH,m, 5% = 6 3 Hz, J 3H CHS= _ 14 Hz, 3-H), 7 09(5H,s,4-Ph), 7 47(3H,m) 
and 7.96(2H,m) protons at C,-G MS m/z(%) 289 (66)[M]+, 288(87), 274 (84)[M-CH3]+, 145(61), 
144(100) IR 1648,1595 cm-‘. 

2,4a-Dwethyl-S-~o-4-phenyl-lH-2,3,4,4a,5,9b-h~~y~o~n~~[l,2-b]py~ne (7) was obtained by 
hydrogenation of 3H_4,4a,5,9b-tetrahydromdenopyrtdme 8 or 4H-4a,5-dthydromdenopyrldlnes la,b 
(catalyst Raney Ni, solvent tsopropanol) according to A method The yteld of product 7 1s quantttattve, 
m p 114-l 16“ (hexane) PMR (WI-I-360, CDC13) 108 (3H,d, J 2H CHe= 6 1 Hz,2-CH3), 1 17(3H,s,4a-CH3), _ 
137( lH,br s,NH), 1.55 (lH,m, Ju, = 10 2 Hz, J a4 = 13 0 Hz, Jw = 13 0 Hz,3-H,), 182( lH,m, JW = 3 0 Hz, 
J2% = 3 0 Hz, Jkk = 13 0 Hz,3-I&), 2 93( lH,dd, Jh4 = 13 0 Hz, JW = 3 0 Hz,4-H), 3 OS( lH,m, Jua = 10 2 Hz, 
J2% = 3 0 Hz, J2~_CH3= 6 1 Hz, 2-H), 4 14( lH,s,9b-H), 7 22-7 44(6H,m) and 7 56-7 69(3H,m) arom protons, 
Jm, < 10 Hz, Jtz< 10 Hz IR 3355(NH), 1708(5-CO) cm l MS m/z (%) 291(72)[M]+ , 276(100) 
[M-CH3]+, 144(68)[2-methyhnden-2-one-l]+ , 132(72) Found C 8191, H 7 36, N 4 61% C20H21N0 
Calc C 82 44, H 7 26, N 4 81% 

1,2,4a-Tnmethyl-5-oxo-4,4a,5,9b-tetrahydromdeno[1,2-b]py~~nes 9 lH-Tetrahydromdenopyrtdme 
2 (5 mmol) was dissolved m 30 ml abs DMFA and 2 8 g of powdered KOH was added and stirred for 40 
mm Then 10 ml of methyl iodide was added and stirred for 40 mm After the addttton of methyl iodide 
(0 5 ml) the mtxture was continued to be surred for another 15 h The reaction mtxture was poured mto 
250 ml of water, the obtained prectpnate was filtered off and recrystallized from methanol 

J-Ethoxycarbonyl-I,2,4a-tnmethyl-5-auo-4-phenyl-4,4~5,9b-tetrahydrorndeno[,2-b]pyndme, (9cL 
m p 132-134“ PMR (CDC13) 0 98(3H,t, J = 7 0 Hz, OCH2C&), 148(3H,s,4a-CH& 2 74(3H,s,2-CH3), 
3 54(3H,s,NCH3), 3 89(2H,q, J = 7 0 Hz, OC&CH,), 4 OS( lH,s,4-H), 4 41(1H,s,9b-H), 6 61(5H,m,4-Ph), 
7 01(2H,m) and 7 41(2H,m) protons at C& IR 1721 @CO), 1645, 1610, 1573 cm-’ 

3-Acetyl-I,2,4a-tnmethyl-S-oxo-4-phenyl-4,4a,~,9b-tetrahy~o~n~no[~,2-b]pyn~ne, (9d), m p 161- 
163O. PMR (CDCL) 1 49(3H,s,4a-CH3), 1 91(3H,s,COCH3), 2 71(3H,s,2-CH3), 3 54(3H,s,NCH3), 
3 78(1H,s,4-H), 4 40(1H,s,9b-H), 6 63(5H,m,4-Ph), 6 98(2H,m) and 7 33 (2H,m) protons at C& IR 
1721(5-CO), 1638,1611,1535 cm-’ 

‘Easily exchanged for deutermm in D20 
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3-Cyano-1,2,~-~thy1-5-~o-4-pheny1-4,~5,9b-tetr~y~o~[1,2-b]~~, (Se), m p 214 
2W’ PMR (CDCl& 1_53(3H,s,4a-CH3), 2 46(3H,s,2-CHa), 3.51(4H,br.s, NCHs and 4-H), 4.42(1H,s, 
9b-H), 6 53(2H,m) and 6_71(3H,m,4-Ph), 6 99(2H,m) and 7.40(2H,m) protons at G-G. IR: 2182(W, 
1722(5-CO), 1605 cm-’ 

Isomenzatlon of lH-4,4a,5,9b-tetrahydromdeno[I,2-b]pyndmes 2c,d A murture of tetrahydrom- 
denopyrldme 2a (181 g, 5 mmol), ethanol (100 ml), water (20 ml) and cone IX1 (4 5 ml, 50 mmol) was 

refluxed for 4 h, then the rmxture was diluted mth 500 ml of water and neutrahsed unth sodmm hydroxide 
(5 7 g NaOH, 20 ml water) The colourless solid was filtered off and ldentdied as 8 (94 %), m p 11 l-l 13” 

(hexane) 
The same product 8 (92 %) was obtained from 2d usmg the techmque described above 
2,4-D~methyl-Saro-4-phenyl-3H-4,4u,S,96_ (S), PMR (CLQ) 139 

W&M-CW), 2 WWm, J~H,-cH~ = 0 9 Hz, JJt4_cH, = 16 Hz, 2-CH3), 2 40(2H,m, *J = 16 6 Hz, J3a4 = 6 4 

Hz, JU = 5 1 Hz, J,,&,, = 0 9 Hz, J~H&H~= 16 Hz, 3-H, and 3-I-I+ 3 06( lH,m, Ja4 = 6 4 Hz, JW = 5 1 
Hz,4-H), 4 93(1H,s,9b-H), 6.97(5H,m,4-Ph), 7 24-7 86(4H,m) protons at C&, PMR 
(CDC13 + CF,COOH) 2 64(3H,s,2-CH3) 3 03( lH,dd, *J = 18 0 Hz, J3a4 = 9 8 Hz,3-H,), 3 13( lH,dd, 
*J=~~OHZ,J~., = 4 0 Hz,3-H,), 3 34( lH,dd, Jh4 = 9 8 Hz, JkQ = 4 0 Hz,4-H) MS m/z( %) 289( lOO)[M] +*, 
274(39)[M-CH,]+, 198(15), 184(10), 144(17), 128(27), 115(30) IR (film) 1728(5-CO), 1672, 1610, 1500 
cm l Found C 77 97, H 6 85, N 4 29 % CzoH19N0 Hz0 Calc C 78 14, H 6 88, N 4 56 % 

Isomenzaf~on of I-methyl-4,4a,5,9b-tetrahydromdeno[1,2-b]pyndme.s 9c,d. 3 1 ml 57 % HC104 (26 
mmol) was added to a solution of l-methyl derivative 9c (10 g, 2 67 mmol) m 30 ml ethanol The reaction 
mutture was refluxed for 3 h, cooled, diluted with 300 ml of ethyl ether and left overmght The crystallme 
solid precipitate was filtered off and washed with ether The yield of salt 10 1s 103 g (97 %) 

Tetrahydromdenopyrldme 9d gives 10 m 89 % yield under the similar condltlons 
1,2,4a-Tnmethyl-5-oxo-4-phenyl-3H-4,4a,5,9b-tetrahydrorndeno[1,2-b]pynd~n~um perchlorate, (lo), 

m p 204-205” (ethanol) PMR (CDC13) 153 (3H,s,4a-CH3), 2 68(3H,s,2-CH3), 3 04(2H,m, *J = 18 6 Hz, 
Jw= 12 0 Hz, Jk4=4 2 Hz,3-H, and 3-H,), 3 88(1H,dd, J3e4=4 2 Hz, Jb4= 12 0 Hz, 4-H), 
4 09(3H,s,NCH3), 5 42( lH,s,9b-H), 7 09(2H,m) and 7 33(3H,m,4-Ph), 7 82 (4H,m, protons at C,-&) MS 
(FAB) m/z 304 [CzlHZNO]+ IR 1718 (5-CO), 1668, 1608 cm-’ Found C 62 52, H 5 46, N 3 45 
C21H22N0 ClO, Calc C 62 45, H 5 49, N 3 47% 

77te proton&ion of tetrahydrorndeno[l,2-blpyndmes 2c and 9c Compound 2c, PMR (CD3CN) 
2 46(3H,s,2-CH,), 3 92(2H,m, 3J = 7 2 Hz, *J = 14 Hz, OC&CH3), 3 98( lH,s,4-H), 4 68( lH,d, Jlgb = 4 8 
Hz,9b-H), 6 17( lH,d,J = 4 8 Hz,NH) PMR (CD&N + CF3COOH) 2 52(3H,m,J3H.cH,= 16 Hz, JgbH cH, 
= 14 Hz, 2-CH3), 3 64( lH,d, 53 = 112 Hz,4-H), 3 97(2H,q, J = 7 1 Hz,0C&CH3), 4 02 (lH,m, 5% = 112 
Hz, J~H_~H~= 16 Hz,~-H), 5 41( lH,q, J %H CH,= 14Hz,9b-H) Compound 9c, PMR (CD3CN) 2 69(3H,s,2- _ 
CK), 3 55(3H,s,NCH& 3 84(2H,m, 3J = 7 0 Hz, *J = 3 5 Hz, 0CI-&CH3), 3 97( lH,s,4-H), 4 56( lH,s,9b-H) 
PMR (CD&N + CWOOH) 2 51(3H,s,2-CH3), 3 54(1H,d, 5% = 12 9 Hz,4-H), 3 81( lH,d, JM = 12 9 Hz,3- 
H), 3.88(2H,m, 3J = 7 0 Hz, *J = 1 1 Hz, 0C&CH3), 3 99(3H,s,NCH3), 5 53(1H,sQb-H) 

Determmatlon of acetic acid dunng rciomenzatlon of 2d Tetrahydromdenopyrldme 2d solution 
(0 95 g, 2 87 mmol) in ethanol (5 ml) together with cone HCl (0 23 ml, 28 mmol) and water (1 ml) was 
heated in a sealed ampoule for 1 h at 70” Acetlc acid was determmed by GLC (2m column, @3 mm, 
stationary phase “Porapac Q 50/80”, carrier gas - helium, p = 15 atm, 230”, flame lomzatlon detector, 
external standard) The reaction mixture contains acetic acid (8 3 mg/ml) and ethyl acetate (17 mg/ml) 
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