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1,3,3-Trimethyl-3,4-dihydroisoquinolines, which exist in the imine form, undergo 
C-hydroxyalkylation upon reaction with hexafluoroacegone and esters of tri- 
fluoropyruvic acid at the C~CH 3 group at 20~ The products with the ketoesters 
are converted upon hearing to 7-1actams. Derivatives of 1,3,3-trimethyl-3,4-di- 
hydroisoquinoline substituted at CI-CH3 group and existing in the enamine form, 
react with esters of trifluoropyruvic acid at 20~ to give exclusively 7-1actams 
and do not give reaction products with hexafluoroacetone. 

The data on the reactions of piperidine derivatives with hexafluoroacetone (I) indi- 
rectly indicate the possibility of the efficient fl-C-hydroxyalkylation of the imines formed 
in the first step in the oxidation of amines by ketone (I) [1-3]. In the present work, we 
studied the C-hydroxyalkylation of 1,3,3-trimethyl-3,4-dihydroisoquinoline and its deriva- 
tives by ketone (I) and the methyl (II) and ethyl esters of trifluoropyruvic acid (III). 

1,3,3-Trimethyl-3,4-dihydroisoquinoline (Ira) and its 6,7-dimethoxy (IVb) and benzo[f] 
derivatives (IVc) alkylate ketone (I) at 20~ in Freon-ll3 (Table i) to give the correspond- 
ing ••(2•hydr•xy•2.trif•u•r•meth•••3,3,3-trif•u•r•pr•py•)-3,3•dimethy•.3,4.dihydr•is•quin•• 
lines (Va)-(Vc). Under the same conditions, isoquinolines (IVa)-(IVc) undergo C-hydroalkyla- 
tion by ketoesters (II) and (III). The products, l-(2-hydroxy-2-alkoxycarbonyl 3,3,3-tri- 
fluoropropyl)-3,3-dimethyl-3,4-dihydroiosoquinolines (Vla)-(Vlc) and (Vlla)-(Vllc) were ob- 
tained in yields over 70% (Table I). Cyclic 7-1actams (Villa) and (Vlllb) were formed upon 
heating alkoxycarbonyl derivatives (Via), (Vlb), (Vlla), and (Vllb) at reflux in heptane. 
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TABLE 2.  Indices of (Va)-(Vc), (Vla)-(Vlc), (Vlla)-(Vllc), 
(VIIIa), (VIIIb), (Xa), and (Xb) 

Com- 
pound 

(Va) 

(Vb) 

(vc) 

(Via) 

(VIb) 

(vic) 

(VIIa) 

(VIDb) 

{Vile) 

{Villa) 

(VlI!b) 

(Xa) 

(Xb) 

Mp~ ~ 

48-49 
(pentane) 

109-It0 
( he~ane )  

68-69  
( pentane ) 

48-50 
(pentane) 

110-t12 
(hexane) 

95-9(; 
(pentane) 

30-31 
(.pentane) 
78- 79 

( pentane ) 
93 - 95 

(Freon-ll3) 

139-t4t 
(pentane) 
t60-162 
(hexane) 
245-247 
(CH3NO~) 
170-172 

( acetone --water ) 
l : 10) 

Rf 
(system) 

0,9 
(C) 

0.66 
(C) 

0.8 
(A) 
0.56 
(C) 
0.66 
(r 

0,8 
(n) 
0.7 
(C) 
0,57 
(h) 
0,8 
(A) 

0,5 
(a) 
0,3 
(A) 
0.4 
(~) 

Found 

. Calcu-lated 

C H 

,% Chemical 
formula 

C,sHtsF6NO 

CtTHtgF~NO~ 

C,gH~TFsNO 

C,6H,sFsNOa 

C,sH22F~NO~ 

C2oI{2oF3N03 

C,TH2oFaNOa 

CI~H24FaNO5 

C21H22F3N03 

CI~HiWsN02 

C,,H2,F~N04 

C,sH,TFsN202 

C26H2W~N2Oz 

TABLE 3. IH and 19F NMR Spectra of (Villa), (Vlllb), (Xa), 
and (Xb) 

R 1 Gila 

/ L / / J \ / ~  CHa 
B~ I1 \----0 / ' - . /  

Com- 
pound 

(Villa) 

(VIIIb) 

(Xa) 

(xu) 

Substitutent R 

R i = R t = H ,  
Ba=H 

R' =R2=OCH3, 
R 3 = H  

R'=R2=OCHa, 
W=CN 

R ' = R 2 = H ,  
Me- /~/ 

Chemical shifts, ppm (acetone-d 6) 

H' I Ha 

5,8 s 2,9 q 

5,8 s 2,85 q 

- 3,02 q.  

2,87 q 

I 

CH3 

1,3 S 
t,5 s 
t,4 s 
1,6 s 
1,5 s 
1.7 s 
1,0 s 
1,7 s 

o c ~  

3,9 b r .  s 

3,9s, 4,0 -, 

OH 

6,05 br .  : 

6,0 . b r . s  

6,9 br .  s 

Har olB 

m 7,3-7,8 

6,85 s 
7,4 s 
7,05 s 
8.00 s 
6,0-7,4 

,gF 

0,2 s 

1270 



T
A
B
L
E
 
4.
 
IH
 
a
n
d
 
19
F 

N
M
R
 
S
p
e
c
t
r
a
 
o
f
 
(V

a)
-(

Ve
),

 
(
V
l
a
)
-
(
V
l
c
)
,
 

a
n
d
 
(
V
l
l
a
)
-
(
V
l
l
c
)
 

R
* 

O
H

 
O

H
 

O
H

 
R

~ 
I 

CH
s 

I 
F3
C-
-C
--
CO
OC
/I
~ 

Fs
C-

-C
--

CO
( C

zl
l s

 
\
~
\
/
~
<
 

Fs
C-

-~
--

CF
a 

' 
) 

/[
" 

[J
\/
/[
~"
 

"%
/ 

N
 

C
H

3 
(A
) 

, 
, 

C
om

- 
po

un
d 

(u
 

(V
b)

 

(v
c)

 

(V
ia

) 

(V
tb

) 

(v
t 

c)
 

(V
lI

a)
 

(v
u~

) 

(v
lI

c)
 

Su
bs
ti
tu
te
nt
 R

 F 

R
e-

-A
T

 
R

 j =
R
2
=
R
3
=
H
 

R
~

=
A

, 
R

2=
R

~
=

O
C

II
s,

 
R 

I =
H

 
R

~
=

A
, 

R 
t, 

R
2=

 (
-C

II
=

C
H

-)
 

z,
 

R
~=

H
 

R
~=

B
t 

RI
=I

{Z
=R

a=
H 

R 
z =

 R
 3 

= 
O

C
It

=.
 

R
l=

[t
 

R
~=

 B
, 

R
 t,

 R
Z

=
 (

-C
II

=
=

C
H

-)
 z

, 
R

a=
H

 
R

~=
C

, 
R

J=
R

t=
R

3=
H

 

nt
~C

, 
R

t=
R

"=
O

C
II

,.
 

W
=

[[
 

R
4=

C
. 

R 
t, 

R
a=

 (
-C

H
=

C
H

-)
2

, 
R

"=
H

 

O
CH

~ 

4,
25

 q
 

/u
_

lt
=

8
 H
z 

4,
25

 q
 

/.
_

n
=

8
 

.~
lz

 

5,
2 

q 

H
~ 

2,
8 

b
r.

s 

2,
7 

s 

3,
2 

s 

2,
73

 
q 

2,
6 

q 

3,
2 

q 

2,
72

 
s 

2,
58

 
q,

 

3,
2 

q 

Ch
em
&c
al
 s
hi
ft
s,
,;
 

CH
2-
-C
' 

3,
t5

 
b

r.
s 

3,
3 

b
r.

 s
 

3,
4 

b
r.

 s
 

C
It

2 
-A
B-
sy
st
em
 

3.
O

2,
 3

,5
 

]A
B

=
~5

 H
z 

C
lt

r 
AB
-s
ys
te
m 

3,
t,

 3
,5

 
],~

l~
 =

 
| 5

 H
z 

CI
I~
 A
B-
sy
st
em
 

3,
2,

 
3,

6 
J:

~B
= 

15
 
Hz
 

C
lI

z 
&B
-s
ys
te
m 

3.
t,

 3
,5

 
J.

tR
=

 t
5

 
CH

v 
,A
B-
sy
st
em
 

3,
i,

 3
,5

 
d

,t
~

=
|5

 H
z 

C
It

2-
 A
B-
sy
st
em
 

3,
3,

 
3.

7 
7
~
=
 1

5 
Hz
 

~
p

m
(a

ce
to

n
e-

d
s)

 

C
}t

s 
O

C
|t:

l 

t,
2 

s 

1,
2s

 
3,

9 
s 

3,
95

 s
 

i,
3

s 

1,
1 

s 
3,

75
 s

 
t,

2 
s 

f,
2

s 
4

7
s 

t,
22

 :
 

41
8 

s 

L
25

 t 
3,

65
 s

 

I,
l 

s 
t,

3 
t 

1,
2s

 

l,
l 

s 
3,

8 
s 

1,
t2

~ 
L

2
t 

f,
25

., 

H-
ar
om
 

7,
17

-7
/,

5 
m

 

6,
9 

s 
7,

3 
s 

7.
6-

8,
3i

 
m

 

7,
1-

7,
~

5 
in

 

6,
8-

7,
25

 
m

 

7,
6-

8,
25

 
m

 

7A
-7

,5
 

" 
m

 

6,
65

 
s 

7,
25

 
s 

7,
58

-8
,2

5 
m

 

19
 F
 

],
|s

 

--
0,
4 s
 

2,
2 

s 

O
,4

s 

0,
4 

s 

2,
2 

s 

t~
 



PMR spectroscopy indicates that (V)-(VII) exist in the imine form. An analogous situ- 
ation is also observed for the starting isoquinoline derivatives (IVa)-(IVc). The PMR 
spectrum of (IVa) in CDCI 3 at -30 and -650C shows steady broadening of the signals for the 
CH 3 and CH z groups. One of the possible reasons for this temperature behavior of the width 
of the spectral lines on the NMR time scale (200 MHz) may be a tautomeric equilibrium between 
the imine and enamine forms with an insignificantly small fraction of the enamine form. 

We may assume that it is specifically the highly reactive enamine which undergoes al- 
kylation. Hence, we undertook the study of the reactions of 3,3-dimethyl-6,7-dimethoxy-l- 
cyanomethylidene-l,2,3,4-tetrahydroisoquinoline (IXa) and bis(3,3-dimethyl-3,4-dihydroiso- 
quinol-l-yl)methane (IXb), which exist as enamines; the PMR spectra of these compounds at 
20~ in CDCI 3 contain methine proton signals. The state of the imine-enamine equilibrium has 
a significant effect on the reactivity of the isoquinoline derivatives. 7-Lactams (Xa) and 
(Xb) are formed in high yield even at 20~ from ketoester (II), (IXa), and (IXb). The excess 
ketoester is consumed in this case in the binding of the methanol released. Ketone (I) does 
not react with (IXa) and (IXb) at 20~ 

II 2 CHa R 2 CH3 

/ , , = =  ' 
R1 I R1 I ~ 0 

CH 
/ R CF~ 

1~ OH 

( I X a , ~  (Xa, b) 

CHa 

B=CN, RI----R~--OCHa(a); R_--j I]/l~/J\ \/ , RI=R2=H(b). 
~2\~N CHa 

I 

The differences in the reactivities of ketone (I) and ketoester (II) relative to the 
E-substituted enamines are apparently a result of the stabilization of the C-hydroxyalkyla- 
tion product due to the formation of cyclic lactams in the case of ketoester (II). These 
results also indicate that the vigorous conditions for the lactamization of (VI) and (VII) 
are dictated by the tautomeric equilibrium. 

The properties of these products and their elemental analyses are summarized in Tables 
i and 2. The IH and igF NMR spectra are given in Tables 3 and 4. The conditions for the 
formation and yields of products (Va)-(Vc), (Vla)-(Vlc), (Vlla)-(Vllc), (Villa), (Vlllb), 
(Xa), and (Xb) are summarized in Table i. 

EXPERIMENTAL 

The IH and 19F NMR spectra were obtained at 20~ on a Bruker WP-200 SY spectrometer at 
200.13 and 188.31 MHz, respectively. The chemical shifts were determined relative to TMS as 
the internal standard for the IH NMR spectra and CFaCOzH as the external standard for the 19F 
NMR spectra. The Rz values were given for Silufol I/V-254 plates in the following systems: 
A) 3:1 CCl4-acetone , B) 6:1 CCl4-acetone , C) chloroform. Products (Va)-(Vc), (Vla)-(Vlc), 
(Vlla)-(Vllc), (Villa), (Vlllb), (Xa), and (Xb) were obtained in a sealed vessel under the 
conditions given in Table I. 
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