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1,2.3,4,5,0-Hexahydro-8-hydroxy-2,6-methano-3,0,1 F-trimethyl-2 3-benzo|g | diazocine (1V)
and  1.2.3,:4.5,10,1 |,|2-()('luh)‘(lm—7~hy(lrt)x_y—|,5—(|i|nt-l||y|p_\'ri(luzin()l2,3-/)Iis()quin()lin(* (Vh
were synlhesized from a common intermediale, 3-(3-methoxyphenyD-2-butanone (VII), through
several steps. Reaction of VI with ethyl bromoacetate gave the mixture of ethyl -keto-3-(3-
methoxy phenyl)-3-methylpentanoate (XIV) and ethyl A-keto-5-(3-methoxyphenyl)hexanoate
(XV) which were hydrolyzed and condensed with methylhydrazine to give the A4,5-dihydro-5-(3-
methoxypheny)-2,5.0-trimethyl- (XVIT) and I,5-(]ihy(lrn—()-(.‘i-nn-lll()xy—oz—lm-lhy|ln!nzy|)—2-1n(*l|1-
ylpyridazine-3(2[Hone (XIN).  Reduction of XVHE and XIX followed by eyelization afforded
the 2,3-henzolg |diazocine (XXI) and the pyridazino| 2,3-b [isoquinoline (XXHI) which on
treatment with 47% hydrobromic acid alforded the phenolie bases (IV and VI, respectively.

The mass spectrum of TV, VIONX and XNTH was also disvussed.

Replacement of the carbon atom of the morphinan
(Iy and 3-henzazocine ring () by the nitrogen atom would
be an interesting problem from the sy nthelic and pharma-

ceutical point of view.  For example, Kametani (4) and

Mitsubashi (3), independently, reported the syntheses of

several kinds of the azamorphinan and benzodiazocine
derivatives, among  which N-alkyl derivatives ol 9-aza-
morphinan  were proven Lo possess polenl analgesic
activity.  In the present paper, we wish o report the
synthesis of the 2.3-henzo|g |diazocine  derivative (1V)
(0) andl the pyridazino| 2.3-b lisoquinoline derivative (V1),
in which an additional nitrogen atom was introduced
al the Cy-position of the 3-henzazocine molecule (U1 in
the former compound and in the latter a bridgehead
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nitrogen atom replaced the carbon atom of the benzo|g |-
quinoline ring (V). Compound (V) has already been
reported to show narcolic antagonistic activity (V).

3-(3-MethoxyphenyD-2-butanone  (VII), a common
intermediate for IV and VI, was obtained as lollows.
Condensation  of  3-methoxybenzaldehyde (VI with
nitrocthane, followed by reductive hydrolysis of the
nitrostyrene (IX), gave the phenylacetone (X) (8). Methyl-
ation of X by methyl iodide in the presence of sodium
isopropoxide gave the ketone (VI (9) in 52% overall
yield. Norcover, 2-(3-methoxyphenyl)propionitrile (N11),
prepared by the benzyne reaction of X1 and propionitrite
(10), was hydrolyzed and then treated  with methyl
lithinm (1) to afford the same ketone (VID) in 48%
overall yield.

In the alkylation of the active methylene of the phenyl-
butanone (VI1), two different products were expected
(ia o and b), although more likely a because ol its
benzylie position. In fact, the reaction of VIT and ethyl
bromoacetate in the presence of sodium amide (12)
alforded the mixed products of the yketoesters (XIV
and XV) which could not be separated by distilfation and
column chromatography using silica gel. ydrolysis of
these esters, followed by condensation with methyl-
hydrazine, gave a mixture ol the isomeric pyridazinone
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derivatives (XVIIT and XIX). The former pyridazinone NrNHzcozEt fy
a.
2

(X VI was erystallized from ether-n-hexane and the latter
one (XIX) was obtained, after distillation of the mother
liquor of the crystallization, as a colorless oil. The micro-
analysis of cach compound supported the molecular
formula of C;4H;¢N, 0O, and carbonyl absorption in the
ir spectrumn of XVII and XIX appeared at 1670 and
1665 e¢m™? (13), respectively.  The structural differen-
tiation between XVIHI and XIX was confirmed on the basis
of the nmr spectrum.  In the case of XVIIH, four singlets
at 151, 197, 337 and 3.85 ppm were assigned to two
C-methyls, one N-methyl and one O-methyl, and a pair
of doublets (J = 15.8 11z) due to C4-methylene protons
appeared at 247 and 297 ppm. In the case of XIX, a
unique C-methyl resonance appeared as a doublet () = 7.5
Hz) at 1.47 ppm, and O-methyl and N-methyl resonances
showed two singlets at 3.82 and 341 ppm. In the mass
speetra, the correct molecular ion peaks were shown at
m/e 246 for each compound and two main peaks at
m/e 148 for XV and m/e 161 (or XIX were reasonably
interpreted as a-cleavage of C=N and C=0 groups shown
in Scheme 3.

The pyridazinone (XVIH), thus obtained, was reduced
with lithinm aluminum hydride to yield the pyridazine
(XX) which was characterized as its hydrochloride, since
the free base was sensitive to air and is readily oxidized
to the dehydro base (XXIV) as reported for the pyridazine
(v¢) and cinnoline series (4h and 14).

XXIV with lithium aluminum hydride under the same

Reduction of

condition gave XX. In case of these hydride reductions,
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an attack of the metal hydride to C=N double hbond would
oceur from the less-hindered side (a) (4h) rather than the
hindered side (b) by influence of the bulky phenyl group,
producing the single product (XX') in which phenyl and
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Co-methyl groups are eis. The Pictet-Spengler reaction of
the hydrochloride of XX with formaldehyde afforded
1,2.3.4.5,6-hexahydro-2,6-methano-8-methoxy-3,0, 1 {-tri-
methyl-2.3-benzo|g |diazocine (XXIH) in 88% yield. The
direction of the eyclization in this reaction was considered
to be para to the methoxy group as in the analogous
cases of the 2,3-henzolg |dhazocines [k and 5d | and the
Q-azamorphinans (1 and 4h).
conformation XX' (phenyl group is axial) can eyclize

ln this reaction only

readily 1o give XX, since neither epimerization nor
change of relative conliguration  was observed in the
Pictet-Spengler cyclization of eis- or trans-2-phenyleyclo-
hexylamine  derivatives to Torm the octahydrophenan-
threne derivatives (17). The alternative conformation
(phenvl group ix equatorial) of XX has a prohibitive
distance for cyclization hetween aromatic ring and nitrogen
atom. These stereoselectivitios are closely related to the
fact that the reduction of the ketocinnoline (XXVI) with
lithium aluminum hydride gave the trans-decahydrocinno-
line (XXVID which was cyclized to the B/C eis-9-aza-
morphinan (XXVI) under the Pictet-Spengler condition
(+h).

The nmr speetrum of XX showed a pair of doublets
(J 19 Hz) attributable to € -methylene at 3.94 and 431
ppm, a doublet (J 7.5 Hx) due to (' -methyl protons
at 1.02 ppm and a singlet due to Cg-methylat 1.28 ppm.
The ehemical shifts of these C-methyl protons correspond
to those of ecis-isomer of the benzazocine (1) rather
than trans-isomer (18).  Fquatorial € -methyl of XXII
would be shielded by the aromatic ring hut somewhat
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deshielded by inductive effect of nitrogen atom. On the
coutrary, axial C;-methyl, which has a 1.3-diaxial
relationship o the lone pair electrons of nitrogen, would
be deshielded.

On the basis of the above discussion, the structure of
XX and XX was represented by XX’ and XX,

respectively.
TABLE 1

Chemical Shifts of C-Methyl Protons (in CDCl3)

Co-Me Cy-Me
XXl 1.28 (s) 1.02 (d)
cis-IT1(19) 1.30 () 0.84 (d)
trans-111 (19) 1.27 (s) 1.25 (d)
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[n the final step of the synthesis, treatment ol XXII
with 47% hydrobromic acid in acetic acid gave the desired
phenolic base (IV) as colorless erystals, m.p. 2:38-240°
dee. The nme spectrum of 1V lacked to signal ol the
methoxy  group, but showed the signals of Cg-methyl,
N-methyl and €y -methylene protons as singlets, and ¢y -
methyl as doublet () = 7 Hz).

The further confirmation of the structure of IV and
XX was made by the mass spectrometry. The ion peaks
al mfe 232 and m/fe 246 showed the correct molecular
ions for 1V and XX}, respectively.  The other main
peaks of high relative abundance would be rationalized
by the following fragmentation pathway shown in Scheme
7.

The loss of € {-methy! radical (8 to the nitrogen atom)
from the molecular ion (‘;\I') was predominant, as docu-
mented by the metastable ion (m®) peaks, leading to the
ion ¢ and d (base peaks) which might undergo a retro
Dicls-Alder reaction to give the jons ¢ and f, followed
by the loss of TCN or recydlization. The common peak
of high intensity for both compounds was assigned to the
jon k at m/e 85 which might he stabilized by the formation
of a dihydropyrazole ring.

On the other hand, the other pyridazinone (XIX) was
reduced with lithium aluminum  hydride to give the
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pyridazine (XX1) as its hydrochloride.  This compound
(XXD) would be a mixture of diastercoisomers, since
stercoselective reduction could not proceed in this type
of reaction. The free base of XX was also found to be
oxidized by air to the presumed dehydro hase (XXV), the
reduction of which with lithium aluminum hydride under
the same condition recovered XXI1. o Cyclization of the
hydrochloride of XXI with formaldehyde and hydrochloric
acid alforded the pyridazino| 2,3-b |isoquinoline (XXI1).
The ir spectrum of XX showed a group of weak absorp-
tions around 2800 em™! which would be a Bohlmann
band characteristic for trans-quinolizidine ty pe compounds
(20).

I the nmr spectrum of XX, the signal of C-methyl
protons was observed as a doublet () = 7 Hz) at 1.30
ppm, and the newly created € g-methylene as a pair of
doublets (J = 13.5 Hz) at 3.56 and 4.13 ppm. Albertzon
(V) reported, in the nmr spectra of the N-substituted

derivatives of the trans-benzoquinoline (V), that the
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signals  of the geminal C-methyl protons appeared  at
0.98-1.17 for one and 1.30-1.38 lor another (19). Further-
more, Katritzky (21) and Kotake (22) reported that the
chemical shift of axial C -, C5- or Cq-methyl protons of
quinolizidine  derivatives appeared al lower field than
that of the corresponding equatorial methyl protons. The
comparatively low chemical shift (1.30 ppm) of C-methyl
protons in XXIHI would be caused by a long-range effect
ol lone pair of nitrogen.  Thus, the configuration of €-
methyl of XXIT would be determined to axial while the
trans-pyridazino| 2,3-b Jisoquinoline structure (XX11') is
allowable as the conformation of XXIII.

SCHEME 8
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Demethylation of XN was carried out in 18% hydro-
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line (VI) as colorless erystals, m.p. 176-1787,
In the mass spectrum of VI and XX (Scheme 9),

their molecular ion peaks appeared at m/e 232 and 2406,
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The base peaks at m/e 133 and 118 for

cach  compound  might  be

respeetively.
derived  through the retro
Dicls-Alder fission of the molecule ion. The other retro
Dicls-Alder fission accompanying the Joss of hydrogen
radical would lead to ions ¢ and d.

EXPERIMENTAL

All melting and boiling points are uncorrected. Nmr speetra
were determined with o JNM-MH-60 spectrometer using telra-
methylsilane as an internal referenee and carbon tetrachloride,
deuteriochloroform  or  deuteriochloroform -trifluoroacetic  acid
(I:1) as solvents. Mass speetra were delermined by the direet
sample introduction technique on a HITACHT RMU-TLL speciro-
meter at 70 ¢V of the chamber voltage and 200° of the chamber
temperature,

3(3-Methoxyphenyl)-2-hutanone (V).

(a) The nitrostyrene (1X) was obtained by the usual method
(8) in 65% yield as yellow erystals, m.p. 4042° oil, b.p.; 128-133°
(Lit. 8), after recrystallization from ethanol. To a stirred mixture
of M) g of IX, 100 ml. of benzene, 120 ml. fo water, 45 g. of
iron powder and 1.5 g. of ferrie chloride was added 80 ml. of
36% hydrochloric acid at 65-70° during 2.5 hours. The mixlure
was heated for a further 1.5 hours and then filtered while hot.,
The insoluble solid was washed thoroughly with hot benzene.
Evaporation of the combined filtrate and washing followed by
fractions gave X as a faintly yellow oil (31.6 g., 93%), b.p.
0.8-1.0 95-102° [bhopy 107-112° (Lit. 8)], ir (lig. film, em~1);
1710 (C-0): nmr (8 in carbon tetrachloride):  2.02 (311, s,
COCIT ), 3.55 (21, s, CHLCO), 374 (B, s, OCH ). To a cooled
mixture of sodium 2-propoxide and 2-proponol (prepared from
1.3 g of sodium and 80 ml. of 2-propanol) was added 8.2 g. of
X, and the resulting solution was treated with 7.8 g. of methyl
iodide with stirring. The mixture was heated at 60-70° for 2 hours
The residue was mixed with
water and extracted with ether.  Distillation of the ethereal
extract gave 7.8 g, (88%) of VII as a colorless oil, |b.p. 0.8-1.0
7884°, b.p. 1 136-138° (Lit. 1Ib)], ir (liq, film, em='): 1710
(C-0) nmr (6 in carbon tetrachloride): 1.32 (31, d, | = 7 Uz,
CH3-CHEQ), 194 (3H, s, COCH3), 357 (1, q, ) = 7.0 and 7.0
He, CH3-CH), 3.75 (31, 5, OCH ).

(b) The phenylpropionitrile (X11), obtained in 67% yield by
the benzyne reaction (10), was hydrolyzed with 40% potassium
hydroxide to give XHI in 84% yield. Treatment of XIH with an
excess of methyl lithium (1'1) in dry ether afforded VII in 88%
yield. The ir and nmr speetra were superimposable on those of
the ketone (VII) prepared by the above method (a).

and then evaporated in vacuo.

Ethyl 4-Keto-343-methoxyphenyl)-3-methylpentanoate (XIV)and
Ethyl 4-Keto-5(3-methoxyphenyhhexanoate (X V).

To a stirred suspension of 1.87 ¢. of sodium amide in 20 ml. of
dry benzene was added drop by drop under reflux a solution of
712 g of the ketone (VI in 30 ml. of dry cther within 1.5 hours,
and the mixture was refluxed for 17 hours. To this mixture was
added dropwise a solution of 7.35 g. of ethyl bromoacetate in
30 ml. of dry ether, and the refluxing was continued for 5 hours.
After cooling, the excess of sodium amide was decomposed with
water.  The organic layer was separated,
dried over sodium sulfate, and distilled to give 3.7 g. (54%)
of the recovered VI bop. 8.0 7582°, and 2 g (19%) of a
mixture of XIV and XV us a pale yellow viscous oil, b.p. ¢.g.1.0

washed wilth water,
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136-142° ir (liq. film, em~ly;
C-=0).

Anal. Caled. for Ci5H5004:
€, 68215 H,7.04.

1735 (ester C=0), 1710 (ketone

C, 68.16; H, 7.63. VFound:

11-,5-I)ihydm-ﬁ(ii-mcllmxyphrnyl)-:z,S,()-lrimclInylpyriduzin-ii-(:lll)—
one (XVII) and 4.5-Dihydro-6-(3-methoxy-a-methylbenzyl)-2-
methylpyridazin-3(2/Hone (X1X).

A mixture of 3.4 g. of the preceding ketoester (X1V and XV),
15 ml. of methanol, 8 mi. of water and 3 g. of sodium hydroxide
was heated on a water bath for 3 hours, and then methanol was
distilled  off. The residue was washed with ether, and the
aqueous layer was acidified with 36% hydrochloric acid to
separale an oil which was extracted with ether, Evaporation of
the ethereal layer, after drying over sodium sulfate, gave 2.5 g. of
a pule yellow syrup which was dissolved in 20 ml. of benzene,
to a solution of which was added 1 ml. of methylhydrazine.
This mixture was refluxed for 4 hours in water-bath. After
cooling, the mixture was successively washed with water, 5%
sodium hydroxide, water, 3% hydrochloric acid and then waler,
dried over magnesium sulfate, and evaporated to leave 2.7 g. of
a pale yellow syrup, which was erystallized from ether-n-hexane
to give 850 mg. (33%) of XVIII as colorless erystals, m.p. 88-89°.
Further reerystallization from 2-propanol gave colorless plates,
m.p. 9091° ir (potassium bromide, em~1):. 1670 (C=0); nmr
(6 in deuteriochloroform):  1.51 (3H, s, )(ll-(lllg), 1.97 (3H, s,

Ar
N=C-CH3), 247 and 297 (each 1H,d, ] =158 Hz, -Cil,-), 3.37
(3. s, N-CH3), 385 (311, s, OCl3), 6.75:7.6 (4H, m, Ar-l);
muss (mfe): 246 (M), 231 (M*-ClH3), 148 [MY(CH;3C=NNCH;-
C=0)].
Anal. Caled. for Cig4111gNy 050 €, 68.27; H,7.37; N, 11.37.
Found: €, 68.20; I1,7.48; N, 11.07.

The above mother liquor of crystallization was evaporated
and the remaining oil was distilled under reduced pressure o give
760 mg. (28%) of XIX as a colorless viscous oil, b.p.g9 150-152°,
ir (liq. film, em~1): 1665 (C=0Y); nmr (& in deuteriochloroform):
1.47 (31, d, ] = 7.5 Hz, >CICH3), 2.28 (411, s, -CH, CH, ), 3.41
(3, s, N-CH3), 382 (3H, s, O-CH3), 365 (1IN, q, ] =75
[z, CH-CH3), 6.65-7.35 (4H, m, Ar-l); mass (mfe): 246 (M™),
161 MY -(CH,CHLCONCHS) .

Anal. Caled. for CigH1gN2Og: C,068.27; H,7.37; N, 11.37.
Found: C,67.93; 11,7.35; N, 11.45.

1.2,3,4.5,6-Hexahydro A-(3-methoxyphenyl)-1,3 4-trimethylpyrid -
azine (XX) Hydrochloride (14).

A solution of 0.6 g. of XVHI in 20 ml. of dry dioxane was
added dropwise to a suspension of 0.5 g. of lithium aluminum
hydride in 30 ml. of dry dioxane at 8090° within 1.5 hours, and
the mixture was gently refluxed for 5.5 hours. The excess of
lithium aluminumm hydride was decomposed with water under
ice-water cooling in a current of nitrogen. The organic layer
separated by filtration was dried over polassium carbonate for
3 minutes, and the ethereal solution of dry hydrochlorie acid
was added to the above filtrate. Removal of the solvent gave a
reddish brown solid which was recrystallized from 2-propanol-
ether to afford 330 mg. (50%) of hydrochloride of XX as
colorless crystals, m.p. IJFS()-ISSO, ir (potassium bromide, em~1):
3160 (NI, 3100-2400 (NI, CI7).

Anal. Caled. for C14Ha,N,O0HGL €, 62.09;
10.35. Found: C,62.13; I1,8.57; N,9.88.

H, 8.56; N,
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1.2.34.5,6-Hexahydro-3-(3-methoxy-«&-methylbenzyl)-1.methyl-
pyridazine (XXI) Hydrochloride (15).

To a stirred suspension of 0.5 g. of lithium aluminum hydride
in 20 ml. of dry dioxane was added under gentle reflux a solution
of 1.0 g. of the pyridazinone (XIX) in 20 ml. of dry dioxane
during 1 hour. The mixture was refluxed for 6 hours and then
worked up as described above to afford 0.7 g. of XXI-hydro-
chloride as a pz+1]c brown caramel, ir (lig. film, em~1): 3170 (NH),
3050-2350 (>NH5-Cl"), which had a tendeney to become a dark
oolored substance on heating or prolonged exposure in the air
and used for the next reaction without further purification.

1,2,.3.4.5,6-lexahydro -2,6 -methano-8-methoxy-3,6,11-trimethyl-
2.3-benzo[g]diazocine (XXII) Hydrochloride.

A mixture of 0.2 g. of the hexahydropyridazine (XX) hydro-
chloride, 0.4 ml. of 37% formaldehyde, 10 ml. of ethanol and
0.2 ml. of 36% hydrochloric acid was heated in a water-bath for
4 hours, and then ethanol was distilled off. The residue was
extracted with water and the aqueous layer was washed with
ether, basified with 28% ammonium hydroxide, and extracted
with ether. The ethereal extract was washed with water, dried
over potassium carbonate, and evaporated to leave 160 mg.
(88%) of a pale yellow oil, nmr (8 in deuteriochloroform): 1.02
(3H,d, J =7.5 Hz, >CH-CH3),1.28 (3H, s, >C-CH3), 2.56 (3H, s,
N-CH3), 324 (1M, q, ] = 7.5 Hz, >CH-CH3), 3.78 (3H,
s, 0-CH3), 394 and 4.31 (each 1H,d, ] = 19.0 Uz, Ar-CH,-N),
mass (mje) (16): 247 (MY + 1, 14), 246 (M*, 75), 232 (18),
231 (base peak 100), 189 (26), 175 (12), 174 (18), 162 (13),
161 (28), 160 (13), 159 (11), 1146 (10), 145 (15), 130 (6),
129 (8), 128 (9), 127 (5), 121 (5), 117 (10), 116 (8), 115 (18),
103 (10), 91 (14), 86 (8), 85 (72). The hydrochloride was
recrystallized from 2-propanolether to give colorless granufes,
m.p. 204-207° dec.

Anal. Caled. for C;5HyoN,0-HCl:  C, 03.70:
N,9.91. Found: C,63.37; H,8.33; N,9.60.

12.3.4,5,10,11,12-Octahydro-7-methoxy-1,5-dimethylpyridazino-
(2,34 Jisoquinoline (XXIII).

A mixture of 0.6 g. of the hexahydropyridazine (XXI) hydro-
chloride, 0.7 ml. of 37% formaldehyde, 0.2 ml. of 36% hydrochloric
acid and 10 ml. of ethanol was heated on a water-bath for 3
hours, and the ethanol was then distilled off. Work-up as above
left 580 mg. of a reddish brown oil which was chromatographed
on 20 g. of silica gel with n-hexane and n-hexane-ether. The
n-hexaneether (1:1) eluate gave a pale yellow solid which was
recrystallized from ether to give 215 mg. (39%) of colorless
prisms, m.p. 8485°, nmr (8 in deuteriochloroform): 1.32 (3H,d,
J = 7.0 Hz, >CH-CH3), 1.45-2.95 (6H, m,{CH3)3-), 2.55 (3H, s,
N-CH3), 3.56 and 4.13 (each 1H,d,J =13.5 Hz, Ar-CH,-N), 3.72
(3H,s, 0-CH3), 6.5-7.15 (3H, m, Ar-H), mass (m/e): 247 (MY +1,
9), 246 (M™*, 42), 231 (13), 174 (3), 160 (15), 149 (17), 148
(base peak, 100), 147 (27), 133 (8), 131 (5), 117 (10), 115 (8),
111 (6), 105 (6).

Anal. Caled. for C;5Hy,N,0: C, 73.13; H,9.00; N,11.37.
Found: C,72.69; H,8.88; N,11.14.

H, 8.20;

12.3.4,5,6-Hexahydro -8 -hydroxy-2.,6 -methano-3,6,11 -trimethyl-
2,3-benzo[g )diazocine (IV).

A mixture of 60 mg. of the 8-methoxy-2,3-benzo[g]diazocine
(XX1I), 1.5 ml. of 47% hydrobromic acid and 1.5 ml. of acetic
acid was heated at 135-138° in an oil-bath for 1 hour and then
evaporated to dryness in vacuo. The aqueous extract of the residue
was washed with ether, basified with 28% ammonium hydroxide
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and extracted with chloroform. The chloroform extract was
dried over sodium sulfate and distilled to give 43 mg. of a
viscous soil which was chromatographed on 5 g. of silica gel
with chloroform and chloroform-methanol (100:1 and 100:2)
as eluants. Evaporation of the chloroform-methanol eluants gave
28 mg. (57%) of a colorless solid, whose recrystallization from
ethanol afforded colorless crystals, mp. 238.240° dec.; nmr
[6 in deuteriochloroform-rifluoroacetic acid (1:1)]: 1.34(3H, d,
J=7.0 Hz, >CH-CH3), 1.50(3H, 5, 3C-CH3), 3.13 (3H, s, N-Clf3),
3.93 (1H, q, J = 7.0 Hz, CH-CH3), 4.69 (2H, s, Ar-CH,-N),
6.95-7.35 (3H, m, Ar-H). mass (m/e): 233 (MT + 1, 10), 232
(M*, 86), 218 (17), 217 (base peak, 100), 198 (6), 176 (5), 175
(20), 174 (28), 162 (9),161 (10),160 (5),148 (9), 147 (15), 146
(8), 145 (9), 144 (5),135(5), 132 (3),131 (14), 127 (5), 115 (7),
107 (5).91 (7). 86 (5),85 (80).

Anal, Caled. for C14H2oN20: C, 72.38: H, 8.68: N, 12.06.
Found: C,71.91: H,8.68; N,11.72.

1,2.3.4.5,10.11,12-Octahydro-7-hvdroxy-1,5 dimethylpyridazino-
12.3-b Jisoquinoline (V).

A mixture of 120 mg. of XXIII, 1.2 ml. of 47% hydrobromic
acid and 1.2 ml. of acetic acid was refluxed for 1 hour in an
oilbath and worked up as above. Column chromatography of
the product using silica gel and chloroform-methanol (100:1) as
cluant afforded 42 mg. (43%) of a pale yellow solid which was
recrystallized from ether to give colorless prisms, m.p. 176-178°,
nmr [6 in deuteriochloroform-trifluoroacetic acid (1:1)]: 1.38
(3H,d, J = 7.5 Hz, CHCIHI3), 291 (3H,s,NLCl13), 3.95 and 4.28
(each 1H,d,J =13.8 Hz, Ar-CH,-N),0.5-7.05 (3H, m, Ar-Il), mass
(mfe): 233 (M* + 1, 5), 232 (M?, 30), 160 (8), 146 (7), 135
(13), 134 (base peak, 100), 133 (37),132 (7), 117 (8), 115 (8),
111 (6),107 (6),105 (10),103 (3).

Anal, Caled. for C14H,9N,0: C, 72.38; H, 8.68: N, 12.06.
Found: C,72.55; ,8.82; N,11.95.
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