CHAPTER IV
RESULTS AND DICUSSION

yD-1,2,3,4-tetrahydroisoquinoline and its
% anticonvulsants. The 1,2,3,4-

e method. Bischler-Napieralski

In this research, N-(p-aminob

synthesized.\

tetrahydoisoquinolines can

derivatives  were

I
e
.

and Pictet-Spengler reactig , because these methods are

widely used and substr . 2-Phenylethylamines were

utilized as the substraté csized by three steps. First,

benzaldehyde was cond e ,B—nitrostyrene. Second,

olefinic double bond of NaBH, to obtain 1-nitro-2-

phenylethane. Third, 1-nits by catalytic hydrogenation to
give the corresponding 2-phenylethylam phenylethylamine, as the substrate in
the Blschler-Napleralskl reactmnf%ﬁ@f‘fﬁf cylation of 2-phenylethylamine. In
the Bischler-Napieralske reaction, Acacyl=2-phenylethy] e rcacted with a condensing

agent to obtained 3,4-difB' drmsoquinoline was reduced to

give 1,23 4-tetrahydr01socy.unolme But in the 'one pot" Pictet-Spengler reaction, 2-

phenyletbylamlﬂ%eE}vrg %ﬁlﬂ ‘Ea' ﬁwl E}lﬁa ﬂ.‘gund first, then it was

cyclized with %id to yield 1 2‘3 4- tetrahydrmsoqumolme After the 1,2,3,4-
G E P AR B iabfominn
give N- (p?utrobenzoyl) 1,2,3,4-tetrahydroisoquinoline. Finally, The nitro compound was
reduced by catalytic  hydrogenation, to obtain = N-(p-aminobenzoyl)-1,2,3,4-

tetrahydroisoquinoline was obtained.
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ﬂ-Nitrostyrene and ﬂ-Methyl-ﬁ-nitrostyrene
Benzaldehyde was condensed wih nitroalkane to give the corresponding ﬂ-

nitrostyrene. In the reaction, base was used to abstract acidic proton from the Cl-carbon of

the nitroalkane to generate a nucleophile, nitroalkyl anion, and it attacked to the carbonyl

AU INENIN
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In the synthesis of ﬂ-mtrostyrene, nitromethane and benzaldehyde were dissolved
in methanol and stirred at 0°C in ice-bath, then the solution of sodium hydroxide was
added to the mixture, slowly. The resultant 2-nitro-1-phenylethanol was dehydrated by

added the reaction mixture in first step to the solution of hydrochloric acid at 0 °C to
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obtain ﬂ-nitrostyrene. This reaction proceed so fast, and the yield was good (85%).
However, when this method was used to prepare ﬂ-methyl-ﬂ-nitrostyrene, the reaction

was incomplete. Experimentally, ﬂ-methyl-ﬂ-nitrostyrene can be synthisized by
refluxing benzaldehyde, nitroethane and ammonium acetate in glacial acetic acid.

Ammonium acetate act as base and the 2-methyl-2-nitro-1-phenylethanol was dehydrated

by glacial acetic acid and heat to yl- ,B-nitrostyrene, this reaction is
"one pot" reaction and the r | first method, give good yield
(97%).

In the first meth, bstract the acidic proton at

the activated methylen t be controlled at low

yiel | of ﬂ-nitrostyrene to lower.
ive, and could also abstract the

acidic proton of the intermediate ni .- 3 nitro-1-phenylethanol”, and the

wWith -:-;_ subst benzaldehyde, to generate dimeric

o’
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corresponding nucleophile car

by-product (see Figure 112).
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Figure 112. The mechanism of the formation of dimeric by-product in Henry condensation

reaction
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For ,B—methyl-,B—nitrostyrene, the first method was unsuitable. The nitroethyl
anion is stronger nucleophile than the nitromethyl anion, but in the low temperature the

latter could better react with benzaldehyde due to less steric hindrance. In the second
method, the experimental temperature was higher than the former. The yield of ﬂ-methyl-
ﬂ-nitrostyrene was good by using this me‘,?/

The IR spectra of &ene Jnd @ﬂ-nitrostyrene are shown in

Figure 32 and 34, respecti

nds are similar. Aromatic and
olefin displayed C-H str , it was occurred in 3100-300
em” region. The C=C stfichi -of atomatic, r ed in the 1600-1585 cm”

and 1500-1400 cm ' regibns. =C"stre - ing ba lefin that conjugated with

The 300 MHz 'H- NM spectrum of bo ompounds are shown in Figure 33 and

35, respectively. ﬂ; HMWE}%‘} W\E} r}ﬂ?gnals at O 7.99 ppm

(I = 13.5 Hz) and O 7.57 ppm (Jg= 13.8 Ha), were assigned as ; -H and ,B—H

opeciiop e USRI THELD bl oo Ebmac prvn.

The spectrum of ﬂ-methyl ﬂ-mtrostyrene showed singlet signals at O 8.07 and 2.44
ppm, were assigned as (/-H and ﬂ-methyl proton, respectively. The signals in O 7.38-
7.47 ppm region were assigned as aromatic proton. By computerial calculation
(ChemDraw Ultra 8.0), these NMR spectrums were similar to calculated trans-isomer

spectrums.
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1-Nitro-2-phenylethane and 2-Nitro-1-phenylpropane

The corresponding 1-nitro-2-phenylethane and 2-nitro-1-phenylpropane were
prepared by sodium borohydride reduction of ,B-nitrostyrene and ﬂ-methyl-ﬂ-

nitrostyrene, respectively. This reactionH i kind of Michael nucleophilic addition.

Sodium borohydride gave nucl ion, which attacked to the Q, ﬁ-

i m&,re generated. In the last step of
——

reaction, glacial acetic aci , dded to | 7"\ on mixture, the reaction was

unsaturated nitro compound,

stopped by the proton hick \:\ d with the negative charge
electorn of nitronate in  nitrophenylalkane products were obtained. (See

Figure 113)
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Figure 113. The mechanism of the sodium borohydride reduction of ,B-Nitrostyrene

Because dimeric products could possibly be produced during the borohydride

reduction, these aroused from Michael addition of the nitronate intermediate with starting
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nitroalkene (see Figure 114). Using low experimental temperature and silica gel in a
mixed chloroform-propanol assisted the sodium borohydride reduction of nitroalkanes.
The products were obtained in high yield (86-87%), and barely free of dimeric
contaminants. (Barrett A.G.M. 1986)

NO,

R NOzR

Dimeric: by-product
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Figure 114. The formatlomf dimeric by-product in The sodium boerohydride reduction of
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nitrostyrene starting compound. The products have no olefinic chain, but they have

saturated chain that link between aromatic ring and nitro group. The bands of aromatic
absorption peak near 3100-300 cm . 1-Nitro-2-phenylethane showed the C-H asymmetric

and symmetric stretching bands of methylene chain at 2950 and 2920 cm'l, respectively.
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2-Nitro-1-phenylpropane showed C-H stretching of CH, CH, and CH,. The bands of nitro
group absorbed near 1550 and 1372 cm ', are O-N=0 asymmetrical and symmetrical
stretching, respectively.

The 300 MHz 'H-NMR spec

of 1-Nitro-2-phenylethane and 2-Nitro-1-

? respectively. 1-Nitro-2-phenylethane
( J =17.5 Hz), were assigned as

als of aromatic proton were

phenylpropane are shown in F1

performed the two triplet s1

methylene proton at positi

shown in O 7.13-7.33 p 1-phenylpropane, signal of

methyl proton (position coupling interaction with
methine proton (positio ine proton was multiplet at

0473 ppm. The methyl k astereotropic pair, displayed
m, respectively ('] = 14.0 Hz

and °J = 7.5 and 6.6 Hz, res ectﬁ!,efﬁ The* i:_?_.,_:r § of aromatic proton position (2'-6")

1-Amino-2-phenylethan5 ( - nd H-Amino-l-phenylpropane

(Amphetamine)

ﬂUEJ’WIEJ?’]’ﬁWEJ’]ﬂi

The correspondmg amine was pfepared by catalytic hydrogenagion of the starting
e ol g o e e bk GG ecanis o
catalytic hydrogenatlon was proposed as follow. First, a reactant molecule, a aliphatic
nitro compound was adsorbed on the catalyst surface. Next, the adsorption was thought to
be followed by the simultaneous transfer of two or more hydrogen atoms from the catalyst

to the adsorbed molecule and subsequent of the reduced molecule, an aliphatic amine.
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Glacial acetic acid was added to reaction, amino product was neutralized to form salt. The

result of adding glacial acetic acid was yield increasing.

The IR spectra of 2-phenylethylamine and amphetamine are shown in Figures 41

and 44, respectively. The IR spectra of com 0 ds showed characteristic band of aliphatic

primary amine, consist of N-H %\ ing and C-N stretching. The N-H
asymmetrical and symmetricalstr€tchin : . ere occurred at 3400-3300 and

3330-3250 cm . The N-H_

bafappeated in 1650-1580 cm” region.
In the 909-666 cm’' regi oused from N-H wagging.
The medium to weak of 1250-1020 cm’'. The

both spectra were simila e had only C-H stretching
f amphetamine showed C-H

ylene group at 2926 and 2853

in 3100-3000 cm™' region. The
C=C stretching bands of aromatlg,yv@“'e\—mc red onliin 1500-1400 cm' region.

line and amphetamine are
shown in Figures 42-43 and 45-46, respectlvely The spectrum of 2-phenylethylamine

showed two tnpﬂ %lﬁfﬁ%t%ﬁ%ﬁow Bﬂ ﬂ%at  2.96 and O 2.74

ppm, respectlvelyqdl'he signal of amino protons is sm let and board at O 1.60 ppm. The
e T F0H KD DIRVE) e
amphetamlie showed the doublet signal of methyl protons of position-3 at d 1.16 ppm.
The board singlet signal of amino group was at O 1.48 ppm. The two doublet of doublets
signals at O 2.56 and 2.75 ppm were assigned as methylene protons of position-1. The
multiplet signal at 0320 ppm was assigned as methine proton of position-2. The aromatic

protons were in region 0 7.21-7.36 ppm.
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N-Acetyl-2-phenylethylamine and N-Acetylamphetamine

The corresponding N-acetyl-2-phenylethylamine and N-acetylamphetamine were

prepared from 2-phenylethylamine and amphetamine, respectively. The carbonyl carbon

of an acetic acid anhydride, acetylating agent, was attacked by nucleophile, primary
%l ing acetic acid was neutralized by

triethylamine to give Triethylammoniu echanism of reaction is shown in
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Figure 115. The mechanism of the N-acetylation of 2-phenylethylamine compound

1
“ + CH,COOH

The IR spectra (Neat) of N-Acctyl-2-phenylethylamine and N-Acetylamphetamine

are shown in Figures 47 and 50, respectively. The two compounds are secondary amide.
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The N-H stretching absorption of secondary amide was occurred in 3330-3360 cm’
region. The C=O stretching of amide absorbed near 1640 em’. (The 6N-H was under the
envelope of the VC=0O band) Two bands at 1550 and 1250 cm-l, were resulted from

interaction between SN-H and VC-N of C-N-H bond.

The 300 MHz HNMR%"

Acetylamphetamine are sho S 43 4

etyl 2-phenylethylamine and N-
respectlvely The spectrum of
N-acetyl-2-phenylethylami 1.92 ppm, was assigned as
methyl protons of acet 2.80 ppm was assigned as

methylene protons of positi ~quatets signz .50 ppm was assigned as

amide proton. The arom ! . \ .32 region. The spectrum of N-
acetylamphetamine showed Si; ,. methyl proton of position-3 at 8 1.44
ppm. The methyl proton of acetyl é:ﬁt:xgzz mglet ignal at 0 1.93 ppm. The methylene

protons of position-1 \ﬁire dlasf'efé'(l)fﬁ‘gi;lc?p i ou?et of doublets signals of

them were at O 2.77 an@/O 2.89 ppm. | 0f methine proton was at o

4.32 ppm. The aromatic g)tons were 1 2257738 ppm re@)n.
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derivatlves in this research. The first method, 3,4-dihydroisoquinoline was synthesized
before, by Bischler-Napieralski reaction, then it was reduced by sodium borohydride
reduction to yield 1,2,3,4-tetrahydroisoquinoline. And the second, 1,2,3,4-

tetrahydroisoquinoline was directly prepared by Pictet-Splenger reaction. In this research,
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1,2,3,4-tetrahydro-1-methylisoquinolines and 1,2,3,4-tetrahydro-1,3-dimethylisoquinoline

can be prepared by the first method.

3,4-Dihydro-1-methylisoquinoline and 3,4-dihydro-1,3-dimethylisoquinoline

agent for syntaesis of l-mg¢ : ayl=1,2,3,4-tetrahydroisoquinolines,
respectively. In the first . cyclized by refluxing with
condensing agent such nd phosphorus pentoxide

(P,0,) in toluene or xyl

The nitrilium cyclize to y1€19 3,4- d1hyd101soqu1nolme (Nauband1 and Fodor 1980)

AUYINYNINYINT

3 4-D1hyd1%l1 methyhsoqumohgp can be prepared by usmg only phosphorus
pentox1da WWﬂﬁhg% N %@Q W})ﬁﬁ*}a ﬂchlorlde The
yield of refiction was higher when using the latter condition. The yields of two condition
were 60% and 70%, respectively. While the synthesis of 3,4-dihydro-1,3-
dimethylisoquinoline, the mixed condensing agents was necessary used. The yield of
reaction was only 26%. The reaction could not used only phosphorus pentoxide, The

poorly yield may be due to steric hindrance of (X-methyl substituent.
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Figure 116. The mechanism of the formation of 3,4-dihydroisoquinoline by Bischler-

Napieralski reactio}n using phosphorus oxychloride (POCI,) as condensing agent
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Figure 117. The mechanism of the formation of 3,4-dihydroisoquinoline by Bischler-

Napieralski reaction using phosphorus pentoxide (P,0O;) as condensing agent



169

The IR spectra of 3,4-Dihydro-1-methylisoquinoline and 3,4-dihydro-1,3-
dimethylisoquinoline are shown in Figures 53 and 56. The V C=N of two compounds

were occurred at 1633 and 1615 cm_l, respectively.

The 'H-NMR spectra of 3 4-d1hydro- -methyllsoqumolme and 3,4-dihydro-1,3-

dimethylisoquinoline are shown in Fi 57-58, respectively. In the spectrum

of 3,4-dihydro-1-methylisoquing! sin; le 2 38 ppm was assigned as 1-

methyl substituent group. The twertriplc , ethylene protons appeared
\\ -
at 0 2.70 and O 3.65 ppuagites cly. ) ¢ als at O 7.17 ppm and )

7.47 ppm were assigned as atig'profon. a espectively.

value of 5.1 Hz, therefore igna t ov.mets. Another one occurs at

d 2.46 ppm, the vicinal and aheéeminal couplinvalues were equal, its signal appears as

M ok Rt e S——

aromatic proton siglals were similar do 3 4-d1hydr&1 methyhsoqu line. The two

s T O TN NG ot

respectlvely.qT he two triplet signals at O 7.26 and O 7.33 ppm were assigned as protons of

position-7 and -6, respectively.
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1,2,3,4-Tetrahydro-1-methylisoquinoline and 1,2,34-Tetrahydro-1,3-dimethylisoquinoline
The corresponding 1,2,3,4-tetrahydroisoquinoline was prepared by sodium borohydride

reduction of the starting compound, 3,4-dihydroisoquinoline. Sodium borohydride gave a

hydride ion, as a nucleophile, which attacked to the imine carbon. The acid was added to

the final step of reaction to neutrali rmediate. The yield of reaction was

Z

fair (55-60%). (See Figure 118) .
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Figure 118. The mechanism of | %gﬁ, of 1,2,3,4-tetrahydroisoquinoline.
P izt

i
The IR spectré (Neat) _{,

-methylisoquinoline and 1,2,3,4-

tetrahydro-1,3-dimethylisoquinoline are shown in Figures 595and 62, respectively. The
e — \“
two compounds showed Chars A‘-*' amine, as weak absorption

| |
reglon
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The 300 MHz H-NMR spectra of 1,2,3,4- tetrahydro- -methyhsoqumolme and

QAT (49 Y B o o

respectivelyy

bands in the 3350-3310 ¢

In the spectrum of 1,2,3,4-tetrahydro-1-methylisoquinoline, the doublet signal at o
1.45 ppm ('J = 6.6 Hz) was assigned as 1-methyl group. The quatet at d 4.10 ppm (J =

6.6 Hz) was assigned as 1-methine proton. The board singlet at 0233 ppm was assigned
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as N-H. Each of the methylene protons of positions-3 and -4 were non-equivalent. The
doublet of triplets at o272 ppm CJ =45 Hz, T = 1622 Hz) was assigned as one of 3-
methylene proton and another one occur at O 2.87 ppm (CJ = 5.7 Hz, ’J = 162 Hz), as
doublet of doublets of doublets. The doublet of doublets at O 3.01 ppm Cr=45 Hz, '] =

12.3 Hz) was assigned as one of 4-methylene proton and the doublet of triplets at 0325

chiral centers at positi spectrum. showed two signal groups of

diastereomer pair (ratio l#). jor gr signed only. The doublet
signals at O 1.23 ppm CL£ 6 ‘ Hz), were assigned as 3-
methyl and 1-methyl, resp ignal at d 2.56 ppm (J =
11.1 Hz, °J = 16.2 Hz) was ylene proton, and the doublet of
doublets signal at 3 2.73 ppm “H 3 Hz) was assigned as another one of
4-methylene proton. The multlplet@ﬂ 03! s assigned as 3-methine proton
The quartet signal at O=4.14 ppm Cl — 6.3 Hol vas ace d as 1-methine proton

Aromatic proton signal oﬂna r v;ﬁe occured in O 7.03-7.15

AU INNINEINS

There werebtwo chiral centersy in 1,2,3,4-te hydro-l 3= dlnﬁt}lyhsoqumolme
tertore SPREEI A TR Wi ’} st Fhechemica sin
values of thé enantiomeric pairs were equivalent, but these of diastereomeric pairs were
different. Figure 119 shows structures of cis-diastereomer and trans-diastereomers, 1- and
3-methyl groups of the cis-diasteromer preferred to be equatorial because of steric
hindrance of two methyl groups. While, 1 and 3-methyl of frans-diastereomer could be

axial and equatorial, equally. (Figure 120) The geminal coupling constant of one
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methylene proton of 4-position was 11.1 Hz that indicated the 3-methine proton must be
axial with this proton. 'H-NMR can not determine the stereochemistry of 1,3-dimethyl

substituted compound, it was recommended that the HH NOESY technique should be

used to confirm the kind of stereoisomer.

CH
&

(1S8,38)
NH

CH;

(IR, 3R)

AULINININY VDT
o VARG T MR b

dinethylisoquinoline
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CH3
CH
H H 3
\%._ ;— Heq cis-isomer
Heq—— Heq
w ) O H o,
ax

trans-isomer

Attempt to synthesize 1,2,3,4 hydre 3 ne oquinoline
- -“‘;;“" "‘Z-‘-J ‘ ,.-_- |

In this research;8#=teraliydro-3-met
if

Pictet-Splenger reaction, ~follo G ﬂv ald (Grunewald, 1996).

—z——.{_" pected to synthesize by

Amphetamine was condenses with formaldehyde to form shift base, then azomethine was

ottty e PRI st s

the desire product, but it was a non-cycld,zed product, N-methylamphet@me (42%). The
) G R Y 4 s
aromatic ring of amphetamine has no activating or electron donating group on meta-
position to the alkyl chain which affect to the cyclization of reaction. The formation of N-
methylamphetamine may due to phase transfer reduction. In the presence of hydrochloric
acid and excess water, formaldehyde is oxidized to form formic acid. Imine-nitrogen atom

is protonated by acidic proton and azomethine-carbonium is reacted with formic acid to
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give N-methylamphetamine, this step is called “phase transfer reduction”. The mechanism

of reaction is shown in Figure 121.

The IR spectrum of N-methylamphetamine is shown in Figure 65. This compound

is secondary amine, the N-H stretching band was occured at 3350-3310 cm'l, and the

overtone of N-H bending was sho /equency, beside the N-H stretching
band. /

The 300 MHz IH' * \-wethylamplietainine is shown in Figure 66-67.
The doublet signal at o \\\l\ nethyl proton at position-3.
The board singlet at O 2,00 ppin ) Th harp singlet at O 2.44 ppm
was assigned as N-methy ' n. - - ouble doublets signals of 1-methylene
proton were occured at 82. o1 Hzand J=12.9 Hz) and O 2.88 ppm (T =6.6
Hz and J = 12.9 Hz). The miultipict s ».' - -‘ bm is assigned was 2-methine
proton. The signals in 7.21-7.36 r&; *’:gf.-_, _ , _,' as aromatic proton.

F’TUEI’WIEWI‘EWEI’]ﬂ‘i
QW?ﬂ\ﬂﬂim UAIAINYIA Y
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Figure 121. The mechanism of the formation N-methylamphetamine
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N-(p-Nitrobenzoyl)-1,2,3,4-tetrahydroisoquinoline derivatives
The 1,2,3,4-tetrahydroisoquinoline compound and p-nitrobenzoylchloride was

refluxed in the presence of potassium carbonate to give product, N-(p-nitrobenzoyl)-

1,2,3,4-tetrahydroisoquinoline derivative.

The reaction mecha& @phlhc acyl substitution. (Figure
122) This mechanism was c 0 %‘lntennedlate formation of a
tetrahedral compound. T stepwas leophilic addition which was followed by

the second step, named th

product was separated, the pus ; he produ s performed by recrystallization

from absolute ethanol. The yields of > Q' nation Unsubstituted and 1-methyl substituted
.--i'__". .-P",L“':" o -

3-position.

TN IR

The IR sp%tjmlh&fl ’Jpnrcgnz]yl) 123 ,4 tetrahydroisoquinoline derivatives
s

are sho Wm[;a q:lr]\ ;m )ElllﬂTﬂdﬂnd Figure 93

(1,3- dlmethllsu sti ese compounds are tertiary amide, the characteristic bands of

it such as the C=0 stretching vibration was occured near the 1625-1626 cm . Because
there are not N-H bond as same as the primary or secondary amide, the absorptions that
involve N-H bond can not be observed. The characteristic bands of aromatic nitro group

were occurred at 1520 (Vas) and 1350 (Vs) cm . The other bands in spectra consisted of the
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aromatic C-H stretching at 3100-3000 cm ', aliphatic C-H stretching in the 3000-2800 cm'
region and aromatic C=C stretching at 1600 and 1500-1400 cm .

Ry R3
. o@c _cl

quﬁﬁvswswswn o
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Figure 122. The mechanism of the synthesis of N-(p-Nitrobenzoyl)-1,2,3,4-tetrahydro

=
E 3
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HOb

isoquinoline derivatives.
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The 300 MHz 'H-NMR spectrum of N-(p-nitrobenzoyl)-1,2,3,4-tetrahydroisoquinoline,
at room temperature is shown in Figure 69. The signals of methylene-proton of
tetrahydroisoquinoline nucleuse were all board singlet. Figure 70 show the temperature

effect on 500 MHz 'H-NMR spectra of this compound. But the 500 MHz 'H-NMR

spectrum of this compound at -10 I (Figure 71) showed the splitting of signals, clearly.

droisoquinoline derivatives

presence of two rotameric

ring of

\ rting structures, and the

was lowered, the signals

roadened and sufﬁmently low temperature, the

RV,
o NSRRI

temperature. Each of diastereotropic methylene protons is non-equivalent, because of 1-

that have coupling inthtion were

methylsubstituent group.
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In the case of N-(p-nitrobenzoyl)-1,2,3,4-tetrahydro-1,3-dimethy1isoquinoline. The
signals of two rotamers were round at room temperature. The methylene protons at

position-4 are diastereotropic pair, they are non-equivalent.

The 125 MHz “C-NMR decoupled spectrum of N-(p-nitrobenzoyl)-1,2,34-

tetrahydroisoquinoline and the 75 G /oupled spectra of N-(p-nitrobenzoyl)-

1,2,3,4-tetrahydro-1-methyliso

dlmethyllsoqumohne are sho

benzo; 1)-1,2,3,4-tetrahydro-1,3-

T —
%@?6-97.
Y N, " iy

‘I-

By the rotation de bond, N-(p-nitrobenzoyl)-1,2,3,4-

tetrahydroisoquinolines ctween fwo, rota . Major rotamers, the 'H-

NMR signals of 1-positio Wnﬁeld than these of minor
rotamers. Inversely, the H- positions were more upfield than
these of minor. This was des of p-nitrobenzoyl moiety, in the
major rotamers, benzoylic phenyl rin iton, the chemical shift value of this
position was downﬁe:l&?by deshielding : rotamer, the phenyl ring

more upfield tha minor rotamers. This
could be describ ty ﬂgmmw benzoz'fcr:“lenyl ring and 1 or 3-position
of tetrah ﬁﬁxrf;? 123) It was
recomme hatﬁ mmﬂd be used to conﬁrm these structures the

correlation between 2’ and 6’-proton of benzoyl ring with 1 or 3- proton of
tetrahydroisoquinoline could be occurred, which described that to be the major or minor

rotamers.
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R" NO,

accomplished by supporting ‘ J 35, HH COSY, HMQC and HMBC
spectra. Table5-7 exhibit the peak assi 'H and °C of N-(p-nitrobenzoyl)-
1,2,3,4-tetrahydroiso inolines and long-range correlation - befween proton and carbon.

Y S R )

The 125 MHz l‘g-NMR, DEPT 90 and DEPT 13£§pectra of N-(p-nitrobenzoyl)-

ﬁ % ﬁw ) VTP gre DT 133 spectea

1,2,3,4-tetrahydrﬁ)qr4
of N-(p-nitrobenzoyl)-1,2,3,4-tetrahydro-1-methylisoquinoline and N-(p-nitrobenzoyl)-

¢ . s
1,2,3,4-fﬂaWGT Mﬂlﬁmlﬂ m s‘ﬂTﬂ ﬂﬁf"ﬂdg, respectively.
DEPT 90 #technique gives only positive CH and CH, carbon signals. While DEPT135
technique gives negative CH, but positive CH and CH, carbon signals. The quaternary

carbon signals are not present in these spectra.
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By the 300 and 500 MHz HH COSY (Correlated Spectroscopy: HH coupling)
procedure, the 'H-'H connectivity could be determined.

- N-(p-nitrobenzoyl)-1,2,3,4-tetrahydroisoquinoline (See Figure 76)

- N-(p-nitrobenzoyl)—1,2,3,4-tetrahydro-l-methy]isoquinoline (See Figure 88)

- N-(p-nitrobenzoyl)-1,2,3,4- tetrahydro 1,3-dimethylisoquinoline (See Figure 99)

H/% Multiple Quantum Correlation

Spectrum) spectrum corre r= aks /een. H spectrum and the peak of “e

The 300 and 500

spectrum attached togeth e quaters u atoms are not attached with
proton, their peaks could d by this \u\ \ e

- N-(p-nitrobenzoy ah; dro s \ ine (See Figure 77)

- N-(p-nitrobenzoyl g c-#_‘ h «J-,; inoline (See Figure 89)

imethylisoquinoline (See Figure 100)

The complete carbon assig: aehive by the analysis of the 'H-detected

Heteronuclear Multiple' w:‘; The HMBC spectrum

provides the correlations'bel Iong-range coupling (2-3

bonds). The quaternary om)ons are continually assigned based on the long-range coupling

QR e 1 e 101
RV ST (0151

(See Figurel01)




182

Table 5. 'H and °C spectral assignments of N-(p-nitrobenzoyl)-1,2,3,4-tetrahydro

isoquinoline and H,C long-range correlations.

Position o "¢ O 'H Long-range correlation
of (ppm) (ppm) from 1H to 13C in
carbon ‘ HMBC spectrum
@ |® . @ ®)
1 4479 | 496 : T —- 8-H
3 45.20 | ; -
4 29.46 | A4 H ]
4a 133.34 4 :}‘;g: H,3-H, |1-H,3-H,
iz ‘HS8-H |4H 8H
5 12866 | 12908 J17.15:9.2647 13- 4H,7-H |4H7H
6 126.75 | 127.26#F {EEEsE s ) |- .
7 126.83 | 128.16 Zr 7 : ’
8 126.52 1-H
8a 13236 | 1ﬁ0 mH 1-H,
o ‘ | 4-H,
el SW ) Wil l 7
I 14223 Y | 142,10 - 2'and 6-H, ,
e R AN TEA AT E
3and 5 | 103.93 8.29-8.30 S'and 3-H
4 148.43 - - 3'and 5-H
Cc=0 168.55 | 168.11 |- - 1-H, 3-H, 2' and 6"-H
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Table 6. 'H and °C spectral assignments of N-(p-nitrobenzoyl)-1,2,3,4-tetrahydro-1-

methylisoquinoline and H,C long-range correlations.

Position o B¢ O 'H Long-range correlation
of (ppm) (ppm) from 1H to 13C in
carbon HMBC spectrum
(A) (B) —_L (B)

1-CH3 21.72 23 1 -

1 49.03 CH, 1-CH,

3 41.09 5 : § } =

4 29.60 4 B ,l . -

4a 132.29 133849 o ﬂ: . -H -

5 # - M ‘ﬁ‘ .10— = -

6 - - Sl - -

. : ] :

8a 137.56 lﬁ.8 CH, and | 1-CH, (B)

1-H

v 1424ﬂum‘mm A

216 127. 48 1.5% 6'and2'-HnJ

3+ s 3 ;

4 148.16 . - 2"'and 6'-H

C= 167.62 168.92 = . 2"'and 6'-H
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Table 7. 'H and °C spectral assignments of N-(p-nitrobenzoyl)-1,2,3 4-tetrahydro-1,3-

dimethylisoquinoline of and H,C long-range correlations.

(for major conformation)

Position o B¢ Long-range correlation
Oof (ppm) from 1H to 13C in
carbon HMBC spectrum
(A)
1-CH3 | 22.85
1 48.05
3-CH3 |20.79
3 48.83
4 35.48
4a 136.36
5 ]
6 ]
. _ .
8 ) ‘j’
o o | - Qs
v AR fanasta £
Yand6 | 127.08 7.54 6' and2"-H
3and5' | 124.063 8.29 5" and3"-H
4 148.12 - 2" and 6'-H
C= 168.00 - 2" and 6'-H
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N-(p-Aminobenzovl)-1,2 3.4-tetrahydroisoquinolinederivatives

A solution of N-(p-Nitrobenzoyl)—1,2,3,4-tetrahydroisoquinoline in CH,Cl, was
subject to low-pressure hydrogenation in the presence of palladium on activated charcoal

as a catalyst.

The mechanism of ca proposed as followed. First, a

reactant molecule, an aro - C pound w2 dsorbed on the catalyst surface.

\\h\ Itaneous transfer of two or

\ ecule and subsequent of the
ld \

Next, the adsorption was
more hydrogen atoms fro
reduced molecule, an ar;) actions were 100%. (see Figure
132) \

. W e
The corresponding aro ammine cQ ds were unstable when exposed to

light, this problem was sloved by for

et

ochloride salt of crude product, and

purified by recrystalliz ati

R

v ¢ ] o o/
)y WAINYIAY

Figure 125. The formation of N—(p-aminobenzoyl)—l,2,3,4-tetrahydroisoquinoline

hydrochloride derivatives
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The IR  spectrum of N-(p-aminobenzoyl)-1,2,3,4-tetrahydroisoquinoline
hydrochloride is shown in Figure 102. Salt of primary amine shows strong, board
absorption between 2800 and 2600 cm’ arising from asymmetrical and symmetrical
stretching in the NH3+ group. The asymmetrical and symmetrical N-H bending bands

occur at 1570 and 1450 cm”'. The C=0 stretching of tertiary amide occurs at 1613 cm’.

The aromatic C-H stretching bands are ir ,/yooo cm’' region.
1 r
[d A a §

benzoyl -1,2,3,4-tetrahydroisoquinoline

The 75 "C-NMR sfecifa fof , ‘h senzoyl)=1,2,3,4-tetrahydroisoquinoline
hydrochloride and N-(p-aminobenzoyl)<1:2.3.4 tetraliydro-1-methylisoquinoline hydrochloride

The peak p-aminobenzoyl)-1,2,3,4-

tetrahydroisoquinoline. hy¢ be oyl)- 1,2,3,4-tetrahydro-1-

methylisoquinoline hydr@ﬂoride are shown

able 8 and

Obv1ouslﬂthuI‘&JRq mﬂfm ﬁm ;ﬂﬂl ﬂﬁ different from N-(p-

nitrobenzoyl)-1,2, 3 4- tetrahydroxsoqumolfles i haﬁoan one conférmation, while the

s WARANA AL VLA RE i

can form mtermolecular hydrogen bonding with amide part of molecule. This might fix the

molecular structure in the only one conformation. (see F igure 126)
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O i

<22

(illh

ﬂummwﬁ” mn's
ARIAINTUNNINEAE

Figure 126. The representation of intermolecular hydrogen bonding of

N-(p-aminobenzoyl)-1,2,3,4-tetrahydroisoquinoline hydrochloride
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1

Table 8. 'H and °C spectral  assignments of N-(p-aminobenzoyl)-1,2,3 4-

tetrahydroisoquinoline hydrochloride.

Position d 13C O 1H
Of (ppm) pm)
carbon '
1 48.0 o
3 45.0
4 28.51
4a 134.52 W7
5 126.64 72
6 126.53 : ;.....
7 126.36 %ﬁ
8 128.807 ; 20
8a 133.24 T
I 132.88
2'and 6' |121.22
3'and 5' |128.71 ‘a 7.48 o
¢ |unf) ummmm
C=0 169.07 U

amaﬂnmum'mmaﬂ
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Table 9. 1H and 13C spectral assignments of N-(p-aminobenzoyl)-1,2,3,4-tetrahydro-1-

methylisoquinoline hydrochloride.

Position O 13C O 1H

Of (ppm) (ppm)
carbon
I-CH, | 22.00 o
1 48.0 —
3 45.0
4 29.00 !
4a 138.49 L v
5 127.42 7.10-7.20
6 126.80 ﬁ;
7 126.58 TR
8 129.30 Sl
8a 133.945 =
1 13100 =
2'and 6 |119.45 - 7.09

- _QJ

3ands' | 128665 | "] ﬂ 'j
4 14_1.00‘“ " ¢ al W
o NWIANNIUURTIINYINY
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