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Der iva t ives  of 8 -me thy lqu ino l ine -5 -ca rboxy l i c  acid were  synthesized.  Alcoholysis  of 8 -me thy l -  
5-cyanoquinol ine gave methyl  and ethyl 8 -me thy lqu ino l ine -5 -ca rboxy la t e s ,  which were  converted 
to the co r respond ing  8 - b r o m o m e t h y l  de r iva t ives .  The la t t e r  we re  used for  the introduction of 
a methylamino  group and the synthes is  of N-aey l  de r iva t ives .  The hydrazide,  amide,  and 
anilide of 8 -me thy lqu ino l ine -5 -ca rboxy l i c  acid were  obtained as model compounds.  

We have previous ly  desc r ibed  [1] a syn thes i s  of 8 -me thy lqu ino l ine -5 -ca rboxy l i c  acid (I) that  made it 
access ib le  and expanded the synthet ic  poss ib i l i t i es  for  its uti l ization. However,  the chemical  t r an s fo rma t io n s  
of both this acid and its o ther  i s o m e r s  a ssoc ia ted  with the introduction of an amino group in the side chain 
and the s imul taneous  t r a n s f o r m a t i o n  of the carboxy  function have not been studied up until now. At the same  
t ime,  bifunctional de r iva t ives  of this  so r t  may be valuable,  pa r t i cu la r ly  in the synthes is  of monoamine oxidase 
inhibi tors .  

The p resen t  communica t ion  is devoted to the synthes is  of some  ni t rogen-containing de r iva t ives  of 8- 
me thy lqu ino l ine -5 -ca rboxy l i c  acid, pa r t i cu la r ly  de r iva t ives  involving amino subst i tut ion at the methyl  group 
that  s imul taneous ly  contain a potential ly act ivated earboxy function. 

As the s t a r t ing  compound we used the p rev ious ly  synthes ized 5-cyano-8-methylquinol ine  (II) [1]: 
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lll ,  V, Vl a R=CHs;  b R=C~Hs; VII a R=CH3 , 
R~=Cbz; b R=C2115, R~=Cbz; C R=CH3, RI=CHO; 

C|13 X a R=Cbz;  b R=CHO 
Xl 

Methyl and ethyl 8 -me thy lqu ino l i ne -5 -ea rboxy la t e s  (IIIa, b) were  obtained by alcoholysis  of ni tr i le  II 
in the p re sence  of su l fur ic  acid. Ni t r i le  II is r ead i ly  conver ted to 8 -me thy lqu ino l ine -5 -ca rboxamide  (IV) by 
the action of po ta s s ium hydroxide in t e r t -bu ty l  alcohol by the method in [2]. Brominat ion  of e s t e r s  IIia, b 
with N-b romosucc in i m i de  (NBS) leads to methyl  and ethyl 8 -b romomethy lqu ino l ine -5 -ca rboxy la t e s  (Va, b) in 
high yields;  the l a t t e r  r e a c t  with methy lamine  to give methyl  and ethyl 8 - (N-methyl )aminomethylqu ino l ine-5-  
ca rboxy la t e s  (Via, b), which were  difficult  to isola te  in the base  f o r m  and were  cha rac te r i zed  in the hydro-  
chlor ide  fo rm.  
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N-Carbobenzoxy la t ion  and N - f o r m y l a t i o n  were  used to p ro tec t  the amino group in the subsequent  t r a n s -  
fo rma t ions  of the carboxy  group. Amino e s t e r s  Via, b a re  conver ted  by the S c h o t t e n - B a u m a n n  method to 
methyl  and ethyl 8- (N- m e t h y l - N -  carbobe  nzoxy)aminomethylquinol ine-  5- ca rboxyla tes  (VIIa, b), and amine 
VI is f o rmy la t ed  with a mix tu re  of f o r m i c  acid and ace t ic  anhydride to give methyl  8 - ( N - m e t h y l - N - f o r m y l ) -  
aminomethy lqu ino l ine -5 -ca rboxy la t e  (VIIc). Hydrnz inolys i s  of e s t e r s  III, VI, and VII leads to 8 -me thy l - ,  8- 
(N- methyl)  amino methy l - ,  8- (N- methy l -  N- carbobe  nz oxy) aminomethy l - ,  and 8- (N- methyl -  N- for  myl) amino-  
me thy lqu ino l ine -5 -ca rboxy l i c  acid hydraz ides  (VIII-Xa, b). In the case  of the p repa ra t ion  of the anilide (XI) 
and hydraz ide  (VHI) of acid I we demons t r a t ed  the poss ib i l i ty  of act ivat ion of the carboxy group for  this group 
of compounds by means  of N ,N ' - ca rbony ld i imidazo le  [3]. The synthes is  of amino acids with a f r ee  carboxy 
group,  viz. ,  8 - (N-me thy l ) aminome thy lqu i ao l i ne -5 -ca rboxy l i c  acid (XII) and 8-(N-phthaloyl )aminomethylquino-  
l i n e - 5 - c a r b o x y l i c  acid (XIII) was  r e a l i z e d  via the following scheme:  

CN CN COOH 

1 [ ~  

CHoBr_ CH2?H CH,,NH_I 
XIV Ctt3 CH3 

XV XII 

CN COOH 
b ] 

~H2N (CO)2CGH 4 j Cli,:N (CO)2CGH 4 
XVI XIII 

5-Cyano-8 -b romomethy lqu ino l ine  (XIV) [1] is conver ted  to 8 - (N-methy l )aminomethyI -5-cyanoquino l ine  (XV) 
by r eac t i on  with methy lamine ,  while the r eac t i on  of b romide  XIV with po tass ium phthaiimide gives 8(N-phthal-  
oy l )aminomethy l -5-cyanoquino l ine  (XVI), which is hydro lyzed  by 70% sul fur ic  acid at 120~ to acids XII and 
XIII,  r e spec t i ve ly .  The desc r ibed  t r a n s f o r m a t i o n s  proceed  quite smoothly  and can probably also be used in 
the case  of o ther  methylquinol inecarboxyl ic  acids.  

The s t r u c t u r e s  of all of the compounds obtained were  conf i rmed by the r e su l t s  of e l e m e n t a r y  analysis  
and the IR spec t r a .  

E X P E R I M E N T A L  

The IR s p e c t r a  of KC1 pel le ts  of the compounds w e r e  r eco rded  with a Unicam SP-1000 s p e c t r o m e t e r .  
The s y s t e m s  for  t h i n - l a y e r  ch roma tog raphy  (TLC) on Silufol UV-254 were  c h l o r o f o r m -  m e t h a n o l -  25% NH4OH- 
wa te r  (A), b e n z e n e -  ethyl a c e t a t e -  ace t ic  acid (100 : 50 : 1) (B), carbon t e t r a c h l o r i d e -  i sopropyl  alcohol (9 : 1) 
(C), and a c e t o n i t r i l e - 2 5 %  NH4OH (8:1)  (D). 

Methyl and Ethyl 8 -Methy lqu ino l ine -5 -ca rboxy la t e s  (Ilia, b). A 3-g  (20 mmole)  sample  of ni tr i le  [ was  
ref luxed in a mix tu re  of 33 ml of methanol  and 15 ml of concent ra ted  H2SO4. After 48 h, the mix ture  was 
cooled and t r e a t e d  with 200 ml  of wa te r ,  neutra l ized with 20% NaOH solution, and ext rac ted  with ch loroform.  
The ex t r ac t  was dr ied  with Na~SO4, and the solvent  was evapora ted  to give 2 g (55%) of IIIa with mp 51-52~ 
( f rom hexane).  IR spec t rum:  1720 em -i  (C----O). The subs tance  was homogeneous in s y s t e m  C. Found: C 
72~ H 5.7; N 6.7%. C12HllNO2. Calculated: C 71.6; H 5.5; N 7.0%. S imi la r ly ,  ni t r i le  II gave e s t e r  IIIb (48%) 
with mp 53-54~ ( f rom ch loroform) .  IR spec t rum:  1720 cm -1 (C =O) .  The substance  was homogeneous in 
s y s t e m  C. Found: C 64.5; H 7.0; N 5.8%. Cl~H1RNO2.1.5H20.* Calculated: C 64.8; H 6.6; N 5.9%. 

8 -Methy lqu ino l ine -5 -ca rboxamide  (IV). An 840-rag (5 mmole)  sample  of ni tr i le  II was ref luxed in a 
mix tu re  of 25 ml of t e r t - b u t y l  alcohol and 5 m[ of methanol  in the p r e sence  of 1 g (17 mmole)  of KOH. After  
2 h, a sa tu ra ted  solution of NaC1 was  added, and the p rec ip i ta te  was  separa ted ,  washed with 50 ml of wate r ,  
and dr ied  over  P2Q to give 600 mg (64%) of a product  with mp 232-233~ ( f rom ethanol). IR spec t rum:  1680 
(CONH); 3180, 3375 cm -1 (NH2) . The subs tance  was homogeneous  in s y s t e m  D. Found: C 71.0; H 5.5; N 15.2%. 
CiiH10N20. Calculated:  C 71.0; g 5.4; N 15.0%. 

* The pe rcen tage  of wa t e r  he re  and subsequent ly  was de t e rmined  by dry ing  the de r iva t ives  at 80~ (10 ram) 
over  P20~. Dry ing  the subs tances  under these  conditions for  ana lys i s  was undes i rable ,  s ince it led to par t ia l  
res in i f ica t ion;  dry ing  in a d e s i c c a t o r  did not r e m o v e  the bonded wate r .  
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Methyl and Ethyl 8 -Bromomethy lqu ino l ineca rboxy la tes  (Va, b). A 2 -g  (10 mmole)  s ample  of e s t e r  IIIa  
was ref luxed with 1.95 g (11 mmole)  of N-b romosucc in imide  (NBS) in 40 ml of CC14 in the p re sence  of a ca ta ly t ic  
amount of benzoyl  peroxide with i r rad ia t ion  with a 200-W lamp.  The prec ip i ta ted  succinimide was separa ted ,  
the f i l t r a te  was evapora ted ,  and the res idue  was washed with ethanol and dr ied to give 1.97 g (70%) of e s t e r  
IVa with mp 118-119~ (f rom ethanol).  The subs tance  was homogeneous in s y s t e m  B. Found: C 51.2; H 3.2; 
Br  28.6; N 5.2%. Ci2H10BrNO2 , Calculated: C 51.5; H 3.4; Br  28.5; N 5.0%. E s t e r  Vb, with mp 61-63~ ( f rom 
ethanol),  was  s i m i l a r l y  obtained in 75% yield.  The substance  was homogeneous in s y s t e m  B. Found: C 53.2; 
H 4.1; N 4.7%. C13H12]3rNO2. Calculated- C 53.1; H 4.1; N 4.7%. 

Hydrochlor ides  of Methyl and E thy l8 - (N-Methy l ) aminomethy lqu ino l ine -5 -ca rboxy la t e s  (Via, b). A mix -  
tu re  of 1.7 g (6 mmole)  of b romide  Va was added in the course  of an hour to 40 ml of a 30% methanol  solution 
of methylamine .  After  30 rain, the mix ture  was evapora ted ,  25 ml of 25% NH4OH was added, and the mix ture  
was ex t rac ted  with ch loroform.  The organic  l ayer  was dr ied with Na2SO4, the solvent  was evapora ted ,  and the 
res idue  was subjected to p r epa ra t i ve  TLC on s i l ica  gel in s y s t e m  A to give 0.6 g (45%) of amino e s t e r  Via (Rf 
0.5), which was conver ted  to the hydrochlor ide  by t r e a t m e n t  with HC1 in dio:~ane. The hydroehlor ide  had mp 
119-121~ ( f rom ethanol). IR spec t rum:  3440 cm - i  (NH). The subs tance  was homogeneous in s y s t e m  A. 
Found: C 50.2; H 6.0; N 9.0%. CI~HIdN~Od"2HC1.0.5H20. Calculated: C 50.0; H 5.5; N 9.0%. Amino e s t e r  
VIb was s i m i l a r l y  obtained in 40% yield and was conver ted to the hydrochlor ide  as desc r ibed  above. The hydro-  
chloride had mp 191-192~ ( f rom ethanol).  IR spec t rum:  3440 cm -1 (NH). The subs tance  was homogeneous 
in s y s t e m  A. Found: C 53.6; H 5.8; N 9.2%. CIaHi~N202"2HC1. Calculated: C 53.1; H 6.1; N 8.9%. 

Methyl and Ethyl 8 - (N-Methy l -N-ca rbobenzoxy)me thy laminoqu ino l ine -5 -ca rboxy la t e s  (VIIa, b)~ A mix-  
l u r e  of 960 mg (3 mmole)  of e s t e r  Via in 10 ml of wa te r  and 5 ml  of ch lo ro fo rm was t r ea t ed  a l t e rna te ly  with 
ice cooling in the course  of 30 min with 0.7 ml (4 mmole)  of carbobenzoxy chloride and 200 mg (6 mmole)  of 
magnes ium oxide. The mix ture  was s t i r r e d  with cooling for  30 min and at .~20~ for  1 h, a f te r  which it was  
t r ea t ed  with 0.1 ml of pyridine.  Af te r  5 rain, the mix tu re  was acidified to pH 2-3 with dilute HC1, and the o r -  
ganic l ayer  was separa ted  and diluted with ch lo roform.  The mix tu re  was washed with 0.1 N HC1 and a 4% 
solution of sodium bicarbonate .  The solvent  was evapora ted ,  and the res idue  was dissolved in absolute ethanol. 
T r e a t m e n t  with ethanol was r epea ted  t h r ee  t imes  to give 1.2 g (79%) of VlIa (a viscous  oil). IR spec t rum:  
1738 cm -1 (OCON). The subs tance  was homogeneous  in s y s t e m  B. Found: C 68.4; H 5.3; N 7.9%. C2iH20N20 a. 
Calculated: C 69.2; H 5.5; N 7.7%. S imi la r  t r e a t m e n t  of e s t e r  VIb gave VIIb Can oil) in 56.6% yield.  IR 
spec t rum:  1738 cm -1 (OCON). The subs tance  was homogeneous in s y s t e m  ]3. Found: C 70.0; H 6.2; N 8.9%. 
C22H22N204. Calculated: C 69.8; H 6.8; N 8.9%. 

Methyl 8 - (N-Methy l -N- fo rmy l ) aminome thy lqu ino l i ne -5 -ca rboxy la t e  (Vlfc). A solution of 400 mg (1.6 
mmole)  of e s t e r  Via in a mix ture  of 2 ml of f o r m i c  acid and 2 ml of acet ic  anhydride was s t i r r e d  at 20~ 
af te r  which the solvent  was evapora ted ,  and the r e s idue  was  dr ied  over  NaOH to give 200 mg (45%) of VIIc 
(a viscous oil). IIR spec t rum:  1667 cm -i  (CON). The subs tance  was homogeneous in s y s t e m  A. Found: C 64.7; 
H5.5; N 11.1%. CI4HuN203. Calculated:  C65.1; H 5.5; N 10.9%. 

8 -Methy lqu ino l ine -5 -ca rboxy l i c  Acid Hydraz ide  (VIII). A) A mix ture  of 250 mg (1.2 mmole)  of e s t e r  IIIb, 
3 ml of hydraz ine  hydra te ,  and 3 ml of absolute ethanol was ref luxed for  4-6 h, af ter  which the solution was 
concentra ted ,  and 100 mg (42%) of hydraz ide  VIII with mp 187-190~ ( f rom ethanol) was separa ted .  IR spec -  
t rum:  1638 (CONH); 3225, 3300 cm - i  (NH2). The subs tance  was homogeneous in s y s t e m  A. Found: C 65.4; 
H 5.6; N 21.1%. CliHllN30. Calculated:  C 65.7; H 5.5; iN 20.9%. 

B) A mix tu re  of 50 mg (0.25 mmole)  of acid I and 50 mg (0.31 mmole)  of N ,N ' -ca rbony ld i imidazo le  in 
1.5 ml of d ry  THF was maintained at 40-50~ for  10 rain and at ~ 20~ for  15 min. After  CO 2 evolution ceased~ 
0.15 ml of 85% hydraz ine  hydra te  was added to the solution, and the mixture  was s t i r r ed  at ~ 20~ for  1.5 h. 
It  was then evapora ted ,  and the r e s idue  was t r ea t ed  with 2 m t  of wa te r  to give 15 mg (30%) of hydraz ide  VIII 
with mp 188-190~ ( f rom ethanol), which was identical  to the subs tance  obtained by method A. 

The following compounds were  obtained under the conditions of expe r imen t  A: 8 - (N-me thy l ) aminomethy l -  
qu ino l ine -5 -ca rboxy l i c  acid hydraz ide  (IX) [51% (a viscous  oil). IR spec t rum:  3300 cm -1 (NH2). The subs tance  
was homogeneous  in s y s t e m  A. Found: 64.5; H 7.0; N 5.8%. C12HltN40"I.SH20. Calculated: C 65.0; H 6.9; 
N 6.7%], 8-(N- me thy l -Y-ca rbobenzoxy)methy laminoqu ino i ine -  5 -ca rboxy l i c  acid hydraz ide  (Xa) [80% (a viscous  
oil). Found: C 66.5; H 6.3; N 15.2%. C20H20N4Oq. Calculated: C 65.9; H 5.5; N 15.4%], and 8 - ( N - m e t h y l - N -  
fo rmy l ) aminome thy lqu ino l ine -5 -ea rboxy l i c  acid hydraz ide  (Xb) [50% (a viscous oil). Found: C 54.5; H 5.5; 
N 19.4%. Ci3HlaNdO2"I.5H20. Calculated: C 54.9; H 5.9; N 19.7%]. 

8 -Methy lqu ino l ine -5 -ca rboxy l i c  Acid Anilide (XI). Acid I [95 mg (0.5 mmole)]  in 2 ml of d ry  THF was 
t r ea t ed  at 20~ with 125 mg (0.77 mole) of N ,N ' - ca rbony ld i imidazo le .  After  2 h, 0.1 ml (1 mmole)  of aniline 
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was added, and the mix ture  was  allowed to stand at 20~ for  24 h. It was  then f i l te red ,  and the f i l t r a te  was 
evapora ted .  The product  was c rys ta l l i zed  by t r i t u r a t i on  with wa te r  to give 80 mg (61%) of anilide XI with mp 
210-211~ ( f rom ethanol).  The subs tance  was homogeneous  in s y s t e m  B. Found: N 10.6%. C12H141N20. Calcu-  
la ted N 10.7%. 

8 - (N-Methy l )aminomethy l -5 -cyanoquino l ine  (XV). This  compound was obtained in 63% yield (an oil) by 
the method used to p r e p a r e  amine V. The subs tance  was homogeneous in s y s t e m  A. Found: C 72.0; H 5.8; 
N 20.7%. Ci2HllNsO-0.25H~O. Calculated: C 71.5; H 6.4; N 20.6%. 

8 - (N-Phtha loy l )aminomethy l -5 -cyanoquino l ine  (XVI). A solution of 300 mg (1.2 mmole)  of b romide  XIV 
in d i m e t h y l f o r m a m i d e  (DMF) was t r ea t ed  for  30 rain at ~ 20~ with 255 mg (1.2 mmole)  of po ta s s ium phthali-  
mide.  Wate r  (50 ml) was added, and the prec ip i ta te  was sepa ra ted  to give 300 mg (87%) of ni tr i le  XVI with mp 
183-184~ ( f rom ethanol).  IR spec t rum:  2202 ( C -  N); 1717, 1766 cm -I  (CONCO). Found: C 72.8; H 3.5; IN 
13o5%o C19HllN302. Calculated: C 72.8; H 3.5; N 13.4%. 

87(N-Methy l )aminomethy lqu ino l ine -5-carboxyl ic  Acid (XII). A mix ture  of 600 mg (3 mmole)  of ni tr i le  
XV and 2 ml  of 70% H2SO 4 was heated at 120~ for  2 h, af ter  which it was poured into wa te r  with cooling and 
s t i r r e d  with Dowex 2 x 8 (OH-) r e s i n  to pH 5. The r e s i n  was separa ted ,  the aqueous solution was concentra ted,  
and 540 mg (82%) of acid XIV with mp 210-214~ ( f rom ethanol) was separa ted .  IR spec t rum:  1718 cm -1 
(COOH). The subs tance  was homogeneous  in s y s t e m  A. Found: C 45.7; H 5.4; N 9.6%. C12H121N202 �9 H2SOa. 
Calculated:  C 45.9; H 4.6; N 8.9%. 

8 - (N-Ph tha loy l ) aminomethy lqu ino l ine -5 -ca rboxy l i c  Acid (XIII). A mix tu re  of 1 g (3.2 mmole)  of phthaloyl 
de r iva t ive  XVI was heated at 120~ in 10 ml of 70% H2SO 4. After  2 h, the mix tu re  was cooled with ice and 
t r e a t e d  with NH4OH to pH 2. The prec ip i ta te  was separa ted ,  washed with wa te r  and dr ied  over  ID205 to give 
820 mg (78%) of acid XIII* with mp 224-228~ ( f rom ethanol).  IR spec t rum:  1766 (CONCO) and 1718 cm -1 
(COOH+CONCO). The subs tance  was  homogeneous in s y s t e m s  A and D. Found: C 68.7; H 3.7; N 8.2%. 
C19H12N204. Calculated: C 68.0; H 3.6; N 8.4%. 
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* Hydro lys i s  of the phthal imide group occurs  under more  s e v e r e  conditions (150~ this is conf i rmed by d i sap-  
pea rance  of the band at 1766 cm -1. 
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