" INVESTIGATIONS ON ISOQUINOLINES

Prepai‘aﬁon of Carboxamides with Potential Pharmacological Activity, ITI*
Synthesis of 6,7-Din_1ethoxy—1,2,3,4—tetrahydro-1—isoquinolineacetamides .

By
I KOBOR
Chair of Chemistry, Gyula Juhasz Pedagogical High School, Szcged
and .
: ) . G. BERNATH
. Institute of Orgamc Chemistry, Attila Jozsef Umvers1ty, Szeged.

( Received February 3, 1975)

~

The preparation of fifteen 6,7-dimethoxy-1,2,3,4-tetrahydro-1-isoquinolineacetamides is de-
scribed. The mixed anhydride of 2-carbobenzyloxy-6,7-dimethoxy—1,2,3,4-tetrahydro-1-,isoquinoline-‘
acetic acid with isobutyl chloroformate was reacted with the corresponding aminesat —10to —15°C.
The carbobenzyloxy protecting group was removed from the 2-carbobenzyloxy-6 7-d1methoxy-1 2,3,4-
tetrahydro-1- 1soqu1nolmeacetamxdes by means of HBr in acetic acid:

In the course of our work aiming at the preparation of carboxamides with:
pharmacological activity, we earlier synthesized numerous N-acyl aminomethyl-
cyclopentane and cyclohexane derivatives [1—3]. Similarly to related derivatives
[4], these compounds proved to act on the central nervous system. Among the ali-
cyclic f-amino carboxamides prepared subsequently [5, 6], numerous compounds
proved to exert antypiretic, analgetic or narcosis enhancing effects. This circumstance
prompted us to synthesize for pharmacological purposes some related carboxamide
derivatives of 6,7-dimethoxy-1,2,3,4-tetrahydro-1 -1soqu1nohneacetlc acid, a f-amino
acid used also in our earlier investigations [7]. )

With the aim of preparing tranquilizing and hypotensive azabenzopyridocolines.
and related compounds, LOMBARDINO et al. synthesized some 6,7-dimethoxy-1,2,3,4-
tetrahydro-1-isoquinolineacetamides (6) [8, 9]. They obtained the isoquinoline- -
acetamides from l-carbethoxymethyl-6,7-dimethoxy-1,2,3,4-tetrahydroisoquinolines
(1) by reﬂuxmg under nitrogen protecting blanket with a high excess of the corre-
sponding amine for 24 hrs. However, the yield, e.g. in the case of the 6,7-dimethoxy-
1,2,3,4-tetrahydro-1- isoquinoline N-n-butylacetamide was only 50%. Though the
y1elds reached with amines of higher boiling points were somewhat higher and also
a recent application of the method is known [10], it seemed de51rable to attempt

the application of another way of synthesis.
. . -

* Part II G. Bemath L. Gera, Gy. Gondos, 1. Pénovws Z. Ecsery: Acta Chim. (Budapest)
89,61 (1976).
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Table 1
a-f1-( 2—Carbobenzyloxy-6,7-dimethoxy-l.,2,3,4-tetrah ydroisoquinolyl) ]-acétamides (5a—o0)

M.p. (°C); Analysis (%)
No. R M lForlmula,. . Solvent of Calcd./Found
olecular weigh crystallization c: H N
_CHs -

52 —CH ' C..H;oN,O; 158—160 67.58 7.09  6.57
\CH3 426.50 Benzene—ether | 67.83 7.23 6.28
s ' CyHyuN,04 164—166 69.50 7.35 6.0l
466.56 Benzene - | 69.15 724  6.25
s " CyrHipsN, Oy 104—106 7041  6.13  6.08
¢ _ - 460.51 Benzene—ether | 69.91  6.05  6.17
s —@—CH3 CosH;oN,0; . 168—169 70.86  6.37  5.90
474.54 Ethanol’ 7081 641  6.16
5 @ F Co:Hy FN,O; " 142—144 67.77  5.69 5.86 -
© . . 478.50 Benzene—ether | 67.47  5.75 6.00
s C1H,;BrN, O, 152—154 60.11 504 519
. Br 539.41 . | Ethanol—ether| 59.86 500  5.09
se | - —@-OCH;,' CaeHioN;O, Benze o petro.| 6835 616 571
A 490.54 o ether 63.87 6.55 585
- " CpoHyN;O 185—186 69.30  6.02  5.58
Sh @g CHs 502,55 Benzene | 69.64 663  6.02
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_Ethanol—ether

Table I ( Continued)
. M.p. (°C); Analysis (%)
No.| ~ R M ::rlm“]a;. eht Solventof ~ ~ | ©  Caled./Fourid -~
L Violecutar wel crystallization _ c H N
i @ CHs CasH,,CIN; O 125—126 | 66.07 574 551
T » - 508.99 Benzene—ether| 66.40 601  5.74
~C . . . .
- ~ Br CoHyBr,N;Op | 168—169 5244 . 424 453
.3 - - 618.33 Benzene 52.55  4.46 4.41
Br g
= .‘CHZ‘CHZ'@'OCH3 CuHeN,O, | 132-13¢ | 6786 661 510
C | - : 548.61 Benzeng.—ether 68.02 6.55 5.85
: , OCH, |-
s —@ CsH,y N, Oy 13—115 67.66 590 9.1
=N 461.50- Benzene—ether | 67.32 6.15° 8.92
: -CH,-CH Y | CopHaN0s 119—121 | 6869 638 858
Sm | &2 | 439.56" | Benzene—ether | 6885 646  8.46
N- o ‘
5n C2aHyiN,O,S oil 6166 539 8.99
s 467.47 o 6202 - 556  8.75
N X 3 }
50 CasH,; N, O 166—167 6791 550 10.93"
: N 512.55 - 67.89 595 10.85
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Table 1 -
~a-{1-(6,7-Dimethoxy-1 ,2,3,4-tetrahydroisoqu(rroly1 ) J-acetamides (6a — o)
M. CO); | -
. Formula, Solvent of Analysis (¥)
No. R Molecular weight | crystalliza- Caled./Found : Note
. . C H N~ Br
tion
. CH 192—193 '
o3 p
6a —CH C14H,BrN,O; |Ethanol—| 51.47 6.75 7.50 21.40 )
~CH; 273.29 water | 5094 691 7.60 21.62 [ ?
4:1
6b . CiHyBrN,O, | 184—186| 55.20 7.07 6.78 .19.33 )
, . 413.36 Ethanol | 55.23 7.20 6.71 18.99 | ¥~
, 232—233 .
CuHBrN,O, |Ethanol—| 56.02 5.69 6.88
6¢c 407.31 water | 55.92 5.67 6.49
‘ ‘ 3:2 .
o - 253254 A
C;0HysBrN,O, |Ethanol—| 57.01 5.98 18.97
6d CHs 421.34 water | 57.25 6.10 1867 |
o ' 3:2:
. ‘ : 232234 : : :
Ge . F C1oH,,BFIN, O, |[Ethanol—| 53.65 5.21° 6.59 18.19 :
_ 425.30 water | 54.02 535 6.14 18.18 | ¥
4:1 '
“ . 234—236 |
ef | Br CsH2.BIN,O, |Ethanol—| 46.93 4.56 3287 |
! 486.22 water | 46.80 .4.50 3290 | D)
3:2
, 238—239 e
CH ‘CyoH2BrN;O, [Ethanol—] 5492 5.76 6.40
62 @ OCH; 437.33 water | 5512 5.69 6.63
. 2:3
. , 206—208
6h C—CH3 . CyHysBrN, O, |Ethanol—| 56.13 5.61 6.24
lol 449.35 water 5598 5.85 6.17
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b) Ionic+ covalent bromide.
¢) Hydrochloride. CI- Caled.: 7.86%. Found: 7.90%. Base C,3H3oN,O; (414 49). Calced.:
C 66.64; H7:29; N 6.76. Found: C 66.70;.H 7.56; N 6.86%.

d) Base.

€) Analysis for this compound with one mole crystal water is satlsfactory

M.p. (°C); n
N R Formula, ‘Solvent of ’ CAln Z‘yi:s *) Note
o- Molecular weight crystalliza- aled./Found ote
. - . C H N Br
tion
N CH - 224225 __ —
6 _ ~H3 CoHeBrCIN,O, | Ethanol— | 5270 531 6.15 17.53]
! \ R 455,79 water 53.01 548 6.11 17.40
: Cl C 4:1 :
: e v . 207—208 L
P er C1HyBroN;O, | Ethanol— | 4038 3.75 496 14.13 |
L T 565:13 water | 40.79 3.93 491 14.57
ir 9:1 :
6k -CHz—CHz ::: OCHJ C23H31C1N205 é?;;éﬁi 61.26 693 6.21 . )
_ 7 450. e 61.10. 6.78 6.39 ©
OCH, i
g ‘ | 224226 : B
o O CuHuBrN:O,- | Ethanol— | 4261 496 8283151 |
N -H,0 water | 42.36 5.12 8.66 30.98 | ¢
507.24 9:1
-CHy;CH @ - CaoHysN;O 104 |grsg 700 1182
6m 2 0.5 3V |- Benzene ) : d)
: ' N— 355.43 ether | 68:02 717 11.99
N - | 238—240 | -
6n CsHgBrN;O,S | Ethanol— | 46.39 4.87 19.29 a)
414.27 water | 46.53 5.03 19.12
N 192194 | .
6o C21HyBIN;O,+ | Ethanol— | 52.83 5.28 11.74 16.76 »
.H,0 water | 52.83 5.23 11.38 16.48
N7~ 477.36 7:3 -
Note: a) Tonic bromide.
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CH,0 CH,0 :
375 HCl :
NH : NH-HCI
cuy0 cH,0 :

CH CH.
i 2 o2 b
CO0C, Mg COOH
CH,0 - CH0 @
Ij iN 0-CHy-CeHg N_ O-CHCeH
Cu,0 \C/ - !CG S CH,O ﬁ 2 5‘
1
) CH . CH, o
4 20 3 0
l - C00=i-CyHg COOH
CH;0 S HO
' N_ 0-CHCeH, NH
CH,0 ' \%/ A 7% 54 CH,0° . _
5. l 2 0 ‘ 6 |
O=C—NH-R : : 0=C—NH-R

. The mixed anhydride method [11} used in peptide chemistry appeared suitable
~ for this purpose. The secondary amino group of the 1-carboxymethyl-6,7-dimethoxy-
1,2,3,4-tetrahydroisoquinoline (2) obtained by HCI hydrolysis of 1-ethoxycarbonyl-
methyl-6,7-dimethoxy-1,2,3,4-tetrahydroisoquinoline .(1) was protected by benzyl
chloroformate. The mixed anhydride of 2-carbobenzyloxy-6,7-dimethoxy-1,2,3,4-
tetrahydro-1-isoquinolineacetic acid with isobutyl chloroformate (4), formed in
THF solution in the presence of triethylamine, was reacted with the corresponding
-amines at —10 to —15°C. The carbobenzyloxy-6,7-dimethoxy-1,2,3,4-tetrahydro-
1-isoquinolineacetamides (5a—o) (Table I) were obtained with a very good yield
" (about 80—90%). The carbobenzyloxy protecting group was removed by HBr in
acetic acid.

It has to be mentioned, that the use of the p-toluenesulfonyl protecting group
in preparing the amides of related f-amino acids is also found. In a recent paper
[12] ARMAREGO pointed out that the reaction of cis-hexahydroantranilic acid with
alcoholic methyl amine or ammonia solution being slow, he prepared the desired
amides from acid chlorides using p-toluenesulfonyl protecting group. Removal
of the p-toluenesulfonyl protecting group is, however, possible only by sodium
in liquid ammonia. Protection of the amino acid by benzyloxycarbonyl group proved
not suitable because debenzylation occurred during the preparation of the acid
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chloride. The method described in our paper is similar to that found suitable also :
by ARMAREGO. o

The results of pharmacolog1cal testing of the 6 7-d1methoxy-1 2,3, 4 tetrahydro— A
1-1soqu1n011neacetam1des (6a—o0)" prepared will be dealt with elsewhere.

Experimental =

':2-Carbobenzyloxy-6 7- dzmethoxy-l 2,3 4-tetrahydro-1- lsoqumolmeacetzc acid (3)

28.7¢g (0.1 mole) 6,7- Dlmethoxy 1,2,3,4-tetrahydro-1 -1soqu1nohne acetic acid
hydrochloride (2) was solved under stirring in 50 ml aqueous solution of 4 g sodium
hydroxide; and 17 g (0.1 mole) benzyl chloroformate was added dropwise in 30 -
minutes under cooling. Then the cooled reaction mixture was stirréd for further
3'hrs and acidified with 40 ml 20% HCI solution. The white crystals obtained were -
recrystalhzed from benzene—ether mixture. M.p. 153—154 °C, yield 32.5 g (84.4%).

CmstO“N '(385.40). Caled. C 65.44; H 6.01; N 3.63. Found C 65.26; H 5.90;
. N 3.46%. -

24Carbobeﬁzyloxy-6,7-dimethoxy-] ,2,3,‘4-tetrahydro_-I;isoquinoline' acetamides (Sa—o)

0.02 mole 2-Carbobenzyloxy-6,7-dimethoxy-1,2,3,4-tetrahydro-1-isoquinoline-~
acetic acid (3) solved in 80 ml abs. tetrahydrofurane was cooled in an ice—salt
cooling mixture to —10 to —15 °C, then 5 ml each of the tetrahydrofurane solutions
of 0.02 mole triethylamine and 0.02 mole isobutyl chloroformate were added simul-
taneously in 5 minutes undér intensive stlrrlng After further 5 minutes stirring .
0.02 mole of the corresponding amine solved in 20 ml tetrahydrofurane was added -
dropwise to the reaction mixture, stirred for further 5 hrs and left to stand overnight.
The triethylamine hydrochloride precipitated was filtered, washed twice with 5 ml
tetrahydrofurane, then the combined tetrahydrofurane solution was evaporated

in vacuum. The residue was dissolved in 70 ml ethyl acetate, washed with 2X6ml = -

water and with 1% sodium hydroxide solution, finally washed to neutrality with
45 ml water. After. drying over sodium sulfate, the ethyl acetate was evaporated
in vacuum and the residue was crystalhzed The data of the products obtained (5a—o)
are summarlzed in Table I.

' 6 7-D1methoxy-1 2,3 4-tetrahydro-1-isoquinolineacetamides (6a—o)

_ To 0.015 mole 2-carbobenzyloxy-6 7- dlmethoxy-l 2,3 4—tetrahydro 1-isoquino-

line acetamides (5a—o) 4 to 5 equivalents of a 30% HBr solution in glacial acetic
acide was added. Shaking the mixture, a homogeneous solution was obtained which
solidified .after 30 to 50 minutes. The precipitation of the carboxamide hydrobrom-
ide was completed by adding ether. The-crystalline product obtained was washed
thoroughly with ether, then with acetic acid and recrystalhzed after drying. The
: compounds synthesized (6a—o) are listed in Table II.
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WCCIIEAOBAHUE HP.OI/I3BOI[HI>IX M30XUHOJINHA, III.
-CUHTE3 INIOTEHHUAJIbHBIX ®PAPMAKOHOB AMUNJHOI'O XAPAKTEPA.
CHUHTE3 6,7-IUMETOKCH-1,2,3,4 TETPATUIPO-1-N3OXNHOJIMHALIETAMHK OB

E. Koéob ul. B'epuarh

Coobmaercs © CHHTe3e NpPOH3BOAHOrO 6,7-mAMeTOKCH-1,2,3,4-TeTparnapo-1-UH30XHHOMMH-
anerammpa. M3 2-kap6oOensmmokcn-6,7-mumetokcH-1,2,3, 4-rerparaapo-1-a30XHHOUHYKCYCHOMR
KHCJIOTHL H B300yTHI-XNnopdopMaTa 06pa30BaBIIMIACS CMEIIAHHBIN anTHAPKMI OBUI BBEOEH B peak-
IO ¢ COOTBETCTBYIONIAMHA aMMHAMH npH Temnepatypax —10 @ — 15 °C. 13 momy4eHHbIX 2-Kap-
606en3unokcu-6,7-qaMerokcn-1,2,3,4-Terparaapo-1-A30XAHOMMHALETAMHAAOB 3aIIATHYIO Kap6obeH-
SH/IOKCHAHYO TPYINY YAAJIAMA ¢ TOMOLIBIO 6poz\mc1'oro BOZIOpOZa B Cpesie nenm{on yxcycnon
KHCJIOTBL. .



