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SYNTHESIS AND RADIOPRO~ECTANT PROPERTIES OF SOME 

6-HYDROXY-I,2,3,4-TETRAHYDROISOQUINOLINES 

T. V. Alpatova, A. D. Klimova, 
V. I. Kulinskii, V. S. Mirzoyan, 
A. T. Mirzoyan, and V. G. Yashunskii 

UDC 615.31:547.831].012.1 

It has previously been shown [i, 2] that the radioprotectant effects (RPE) of deriva- 
tives of l-(3-hydroxyphenyl)-2-aminoethanol (I) are highly dependent on structural factors. 
It was of interest to determine the effect on the RPE of locking the aminoalkanol chain in a 
definite position with respect to the benzene ring in these compounds. It has quite recently 
been shown [3] in the case of l-(2,5-dimethoxyphenyl)-2-aminopropanol that incorporation of 
the aminoalkyl chain in a cyclic structure increases adrenomimetic activity. 

Cyclic derivatives of (I) include substituted 4,6-dihydroxy-l,2,3,41tetrahydroisoquino - 
lines, which can be obtained by reacting (I) with carbonyl compounds. We have previously 
[4] described the preparation of some similar compounds (II-Vl). We here describe the syn- 
thesis of other derivatives of (II) (VII-XIX), and present the results of studies of the tox- 
icity and RPE of these compounds. 

OH 

z-.a=" ( 

I I : R ~ R'  == R" =- H;  I I I : R = R'  = H,  R" = 3+CHaO-4-HOC+Ha; IV : R = R '  = H,  

R" = 3 ,4 ,5-(CHaO)aC6H=;  V : R  :=- C6HsCH2, R'  = R" = H; VI :R = C6HsCH2, R '  = H, .  

R" = 3,4 ,5-(CHaO)aC6H=; VI I  :R = C6HsCHz ,R '  = H,  R" =- CHa; V I I I  :R = C6HsCH.,, 

R r =- H,  R" =-- 2-HOC6H4; I X : R = C6HsCH2, R '  = H,  R" = 4-HOC~H4; X :R = C6HsCH.~,- 

H R" CHs; X I I  :R R '  = H,  R 'r = 2-HOC6Ha;:  R ' = H ,  R " = p y r i d y l + 4 ;  X I : R = R ' =  , = - -  

X I l I : R  = R '  = H,  R" = 4-HOC6Hi ;  X 1 V : R  = R '  = H,  R" = 4-CHaOC6Hr X V : R  = 

=R'=H,R"=3,4"(CHaO)=CGHa; X V I : R = H ,  R ' = R " = C H a ; X V I I : R = C H a ,  R '  = 

=R"=H; X V I I I : R = C H a , R ' = H ,  R " = 2 - H O C 6 H ~ ;  X l X : R = C H a ,  R ' ~ H ,  

R" = 4-CHaOC6H4. 

As in [4], starting from N-benzyl-(1) (XX) [2] and the appropriate aldehydes, there were 
obtained l-methyl-(Vll), l-(2-hydroxyphenyl)-(Vlll), l-(4-hydroxyphenyl)-(IX), and l-(4-pyri- 
dyl)-(X) derivatives of 2-benzyl-4,6-dihydroxy-l,2,3,4-tetrahydroisoquinoline. Compounds 
(VII-IX) were converted by debenzylation into l-methyl-(Xl), l-(2-hydroxyphenyl)-(Xll), and 
l-(4-hydroxyphenyl)-(Xlll)-4,6-dihydroxy-l,2,3,4-tetrahydroisoquinolines respectively. 
Known methods were used to prepare l-(4-methoxyphenyl)-(XIV) [5], l-(3,4-dimethoxyphenyl)- 
(XV) [5], and l,l-dimethyl-(XVl) derivatives of (II) [6]. Condensation of N-methyl-(1) (XXI) 
with aldehydes afforded 2-methyl-4,6-dihydroxy-l,2,3,4-tetrahydroisoquinoline (XVII) and its 
l-(2-hydroxyphenyl)-(XVlll) and l-(4-methoxyphenyl)-(XIX) derivatives. Treatment of (VIII) 
with SOCI= gave l-(2-hydroxyphenyl)-2-benzyl-4-chloro-6-hydroxy-l,2,3,4-tetrahydroisoquinoline 
(XXII), which was catalytically dechlorinated and debenzylated to l-(2-hydroxyphenyl)-6-hy- 
droxy-l,2,3,4-tetrahydroisoquinoline (XXIII), and similarly from the 2-benzyl derivative of 
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TABLE i. Mass Spectra* 

Compound m/z (relative intensity. %) 

II 

XI 

XIV 

XVI 
XVII 

XXI 

XXVII 

XXVIII  

XXIX 

XXX 

166 (10), 165 (54), 164 (20), 148 (10), 147 (16), 146 (10), 137 (15), 136 (lO0), 
135 (16), 108 (10), 107 (23), 30 (8) 
179 (18), 178 (22), i64 (100), 163 (6), 150 (20), i49 (10), 148 (8), 135 (20), 
121 (1t) 
272 (24), 271 (1oo), 270 (5o), 254 (lO), 253 (24), 252 (2o), 251 (18), 250 (8), 
243 (16), 242 (64), 241 (24), 240 (16), 228 (12), 227 (12), 226 (28), 225 (82), 
224 (41), 212 (2o), 211 (33), 21o (25), 209 (16), 197 (lO), 196 (28), 195 (lO), 
181 (267, 165 (147, 164 (76), 163 (24), 162 (10), 148 (10), 146 (28), 137 (i0), 
136 (12), 135 (267 , 121 (20), 120 (8), 108 (8), 106 (25) 
179 (8), 178 (1007, 177 (67, 160 (20), 149 (16), 45 (6), 44 (12) 
180 (4), 179 (70), 178 (18), 161 (6), 160 (I0), 136 (60), 135 (20), 134 (6}, 
108 (8), 107 (16), 44 (I00) 
182 (3), 168 (8), 167 (27), 148 (6), 124 (I0), 123 (8), 122 (6), 95 (10), 77 (7), 
44 (100) 
181 (15), 163 (7), 162 (6), 148 (6), 123 (6), 122 (7), 121 (7), 59 (24), 58 (100), 
44 (8), 30 (30) 
181 (9), 180 (7), 163 (12), 150 (13), 149 (9), 148 (12), 147 (22), I22 (6), 
121 (13), 120 (16), 107 (12), 95 (8), 91 (8), 77 (9), 59 (12), 58 (1007, 44 (12),. 
42 (10), 30 (10) 
195 (87, 176 (12), 162 (28), 134 (12), I23 (8), 121 (13), 107 (14), 95 (17), 
94 (8), 91 (7), 77 (217, 73 (14), 72 (10O), 65 (7), 56 (10), 43 (15), 41 (10), 
30 (25) 
273 (12), 151 (I0), 150 (98), 124 (io), 122 (12), 121 (i00) 

*Peaks with intensities >5% shown. 

(XIV) (XXIV) there was obtained l-(4-methoxyphenyl)-6-hydroxy-l,2,3,4-tetrahydroisoquinoline 
(XXV). For purposes of comparison, the structurally similar known bronchodilator trimetoxinoi 
[7] [l-(2,3,4-trimethoxybenzyl)-6,7-dihydroxy-l,2,3,4-tetrahydroisoquinoline (XXVI) was also 
prepared. Most of the compounds were isolated as their hydrochlorides. 

In order to study the structural features and possible differences in metabolism of 
some derivatives of (II) as compared with (I), the behavior of some similarly-substituted 
pairs of cyclic (II, XI, XVl, XVII, XIV) and straight-chain (XXI, XXVlI, XXVIII, XXIX, XXX) 
compounds under electron impact was examined. 

It follows from the mass spectra of these compounds (Table i) that in the case of the 
noncyclic compounds the molecular ion peaks (M+) are of medium intensity. The highest peaks 
are those for ions formed by a-fissi0n of the chain with localization of charge at the amine 
moiety of the molecule. 

OM 

l I0 

X X I : R = R ' = R " = H ;  X X V I I : R = R ' = H , R " = C H 8 ;  X X V I I I : R ~ C H s ,  R ' = R " = H ; :  

XXIX:R = H, R'  = R" -= CHs; XXX:R -= R' ,  R" = 4-CHaOC6H4 

From the metastable transitions and the shifts in the corresponding peaks in the spectra, 
the following general scheme for the breakdown of (XXI, XXVlI-XXX) under electron impact may 
be written: 

OH ] "+ 
HO [. U j~F , ~  + , . 

CHZ=JqRCI~R 
~"~.,/HC I 

M+ OH 

l [24 / 85 
-Hzo 

+ 
,~'->,_C ~ o  -HCO 0 

108 27 

263 



TABLE 2. Properties of Compounds (Vll-Xlll), (XVII-XIX), and 
(XXII-XXV) 

C o m -  
p o u n d  

VII* 

VIII*  
IX* 

X 
XI* 

XIt 
XIII~" 

XVII* 
XVIII* 

XIX* 
XXII 

XXIII* 
XXIV 
XXV* 

80 

88 
88 

76 
47 
go 
50 

49 
79 
79 
60 
44 

rap, ~ 

Indistin( 
m~Pl8 --2, 

2 1 2 - - 4  
110--11 
218--21 
195--4 
218- -9  
200- -2  

Indistim 
mP15 o 

167--9  
243- -5  
170--$ 
252- -3  

Found. %" 

C H C1 

63,2 6 ,9  10,7 

68,6 6 ,0  9,fl 
68 ,6  5,8 9,2 
75 ,5  6,1 -- 
55,7 6,6 16,4 
69,9 5 ,9  --  

6 ,6  --  
I 6 ,2  

62,4[ 
5 5 , 5 [ 6 , 6  
5 7 , 7 ] 6 , 5  10,0 

6 1 , 9 1 6 , 5  10,3 
7 2 , 3 [ 5 , 6  9 ,3  
6 4 , 7 1 6 , 7  12,7 
76 ,2  6,4 -- 
65,7 6,4 12,1 

4 ,2  

3,8 
3 ,7  
8 ,8  
6 ,5  
5,6 
3,6 
6,8 
4 ,3  

4 ,2  
3,8 
5,0 
4,2 

Empirical formula 

C17H19NO2HCI. H~O 

C~2H21NO~ -HCI 
C22H21NO~-HC[ 
C~IH2oN~O2 
C~oHI~NO2. HCI 
C~sH~sNO3 
ClsHI~NO3 - C6H~oO4 
CloHI3NOz. HCI 
CI~H~TNO3.HCI. 1 ,5H~O 

C17Hi~NO3.HCI. 0,5H~O 
c~HtsN02.  HCI 
C~Hls NO~ �9 HC! 
C~H~NO~ 
C~H~vNO~-HC1 

Calculated, % 

63,1 

68,8 
68,8 
75,8 
55,7 
70,0 
62,5 
55,6 
57,4 

61,9 
72,2 
64,9 
76,4 
65,9 

H C1 

6 ,8  10,9 

5,8 9,2 
5,8 9,2 
6,1 
6,5  16,5 
5,9 --  
6 ,3  
6,5 16,5 
6 ,3  10,6 

6,4 10,7 
5,5 9,7 
5,9 12,8 
6,4 
6,2 12,2 

N '  

4,3.  

3 , 6  
8 ,6  
8,4 
6,5. 
5,4 
3,5 
6 ,5  
4 , 2  

4,2 '  
8 ,8  
5 , 0  
3,9~ 

*Hydrochlorides. 
tAdipate. 

Quite intense M + ion peaks are also present in the spectra of the tetrahydroisoquinolines 
(Table i) at high mass numbers. As in the case of their noncyclic analogs, the most charac- 
teristic feature of the mass spectra is the clearly-marked tendency to a-fission and elimina- 
tion of the CH2NR group. In this series of compounds, other routes of fragmentation of M + 
are more apparent, involving loss of a molecule of water or elimination of a proton, as in 
the proposed scheme of breakdown: 

+ 

~o..~-.,2~ ]+'-HzO ~ C ~  _~Z ~ ~O C 

(2t' OH 

- O 
H 

-Oltz O + 

/OF 

It will be seen that the principal fragmentation route of cyclic and straight-chain 
structures is a-fission of the ring or the chain. 

EXPERIMENTAL CHEMISTRY 

Mass spectra were obtained on an MX-1303 instrument (USSR), with direct introduction 
of the sample into the ion source at an ionizing voltage of 30 eV, and a temperature 50- 
60~ below the melting points of the compounds. 

l-(3-Hydroxyphenyl)-2-aminoethanol Hydrochloride (I). A mixture of 30 g of l-(3-hydroxy- 
phenyl)-2-benzylaminoethanol [2] and ii ml of conc. hydrochloric acid in 300 ml of alcohol 
was hydrogenated over Pd black at 55~ until hydrogen uptake ceased. The catalyst was filter- 
ed off, and the alcohol evaporated to give (I), yield 98.3%, mp 162-163.5~ (from alcohol). 
Literature value, mp 159~ [8]. 

Under the same conditions, (XI) was obtained from (VII), (XII) from (VIII), (XIII) from 
(IX), and (XXIII) from (XXII). Debenzylation of (X) was unsuccessful. 

l~-(4FHydroxyphenyl)-2%benzyi-4,6,dihydroxxTi,2,3,4-tetrahydroisoquinoline Hydrochloride 
(IX). A solution of 12.15 g (0.042 mole) of l-(3-hydroxyphenyl)-2-benzylaminoethanol and 6.1 
g (0.05 mole) of p-hydroxybenzaldehyde in 150 ml of ethanol was boiled for i0 h, evaporated, 
the residue dissolved in ether, acidified with ethereal hydrogen chloride, and (IX) isolated. 
Similarly obtained were (VII-X), (XIV-XIX), and (XIV) (Table 2). The mp of (XIV) was 220- 
223~ [5] 218-221~ that of (XV) was 238-240~ [5] 247-250~ and of (XVI) 221-222~ [6] 
228-230=C. 
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TABLE 3. Toxicity and Radioprotectant Activity of 1,2,3,4- 
Tetrahydroisoquinolines 

- -  ~lmoles/kg % survival 
Corn dose, gmole/kg 
pound LDs~ control 

50 500 

II 
III 
IV 
V 

VI 
VII 

VIII 
IX 
X 

XI 
XII 

XIII 
X1V 
XV 

XVI 
XVII 

XVIII 
XIX 
XXI 

XXII 
XXIII 

XXV 
XXVI 

XXVII 
XXVIII 

XXIX 
XXX 

> 15 000 
2 741 

~670 
1885-+247 

6200 
3521 -+56 
1595-+162 
9156__+2,6 
9550-+127 

6141-+622 
6519-+556 
4402+_140 

N2 200 
~5 565 
~16 000 

4600-+140 
2600-+317 
5290 -+ 746 
N6 800 

1584 -+ 84 
1714-+66 
1257-+86 
6570 -+59 
400-+23 

3240-+354 
2161+-116 

6• 
6-+2,0 
6+2,0 

3,8___1,4 
6-+2,0 

5,6-+I ,3 
3,8-+1,4 
3,8-+I ,4 
5,6-+i ,3 
3,7-+1,5 
3,8-+1,4 
3,8-+1,4 
3,8+1,4 

6-+2,0 
11-+4,0 
3-+3,0 

3,8-+1,4 
3~3,0 

5,9-+1,8 
3,8-+l,4 
3,8-+1,4 
5,6-+1,3 
3,721,5 
5,9-+1,8 
5,6-+1,3 
3,7-+1,5 
9,6-+2,9 

0--+12 
10+I0 
0-+10 

20-+13 
10~s 
i3• 
0-+I0 
0-+6 

25-+10 
0-+10 

25-+11 
1828 
I0__+7 
12-+12 
10-+10 
0+I0 
0~I0 a 
0+I0 

82~3,1 c 
5+5 

lo-_+7d 
3-+3 

32+8 
82~8 c 
0-+5,6.g 

20-+7,0'g 
O-+lOg 

12• 
5• 
5+5 

19+-10 
0+-6 

17+7 
20• 
6+-6 

25-+10 
0+-10 

25+-8 
21+-7 
33--9 
0+__12 

20• 
8+5 . 
0~10 b 

25!1I 

7+5 , 
5+-5e 

33+9 _ 

29+-8t 

0• 
0• 
0+10 

aDose 553 ~mole/kg. 
bDose 2133 ~mole/kg. 
Ccf [i]. 
dDose 171 ~mole/kg. 
eDose 684 umole/kg. 
fDose 413 ~mole/kg. 
gcf. [2]. 

l-(2-Hydroxyphenyl)-2-benzyl-4-chloro-6-hydroxy-l,2,3,4-tetrahydroisoquinoiine (XXII). 
The base (VIII) (9.7 g) was added gradually to ii ml of SOC12, the mixture kept at ambient 
temperature for 2 h, and evaporated to give (XXII). 

Similarly, from (XXIV) there was obtained l-(4-methoxyphenyl)-2-benzyl-4-chloro-6-hy- 
droxy-l,2,3,4-tetrahydroisoquinoline, which was converted without isolation, as described 
above, into (XXV) (Table 2). 

EXPERIMENTAL BIOLOGY 

Acute toxicities and RPE were studied in female mice of strains CBA and (CBA • C57BI)FI, 
aged 3-5 months. The compounds were administered in a volume of i0 ml/kg in aqueous solution 
subcutaneously, or in the case of insoluble compounds, as a suspension in 1% starch mucilage 
intraperitoneally. The LDso values were determined by the Litchfield--Wilkinson--Rot method [9]. 

Fifteen minutes after administration of the compound (usually in two doses, 50 and 500 
~mole/kg), x-irradiation was carried out in a dose of 8 Gy. The methods of irradiation and 
chemical dosimetry have been described [i0]. Survival of the mice was determined on the 30th 
day following irradiation. 

The results presented in Table 3* show that none of the new compounds are effective ra- 
dioprotectants. They are generally of low toxicity, and display weak RPE, the percentage 
survival of the mice being no greater than 20-30. It is therefore evident that when deriva- 
tives of type (I) include a bicyclic tetrahydroisoquinoline structure, the RPE falls sharply, 

*For comparison, Table 3 includes previously-published data for (XXI), (XXVII), and (XXX). 
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sometimes to zero. Low protection is also seen in trimetoxinol (XXVI), which has ~-adreno- 
mimetic activity. 

Comparison of the RPE data with the mass spectra leads to the conclusion that there are 
no fundamental differences in behavior on electron impact between the noncyclic compounds 
(XXI) and (XXVlI), which have high RPE, and noncyclic and cyclic analogs of low activity. 
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SYNTHESIS AND PHARMACOLOGICAL ACTIVITY OF N-SUBSTITUTED DERIVATIVES 

OF 9-(3-AMINO-2-HYDROXYPROPYL)CARBAZOLES 

D. D; Mysyk, A. T. Dolzhenko, 
R. E. Kononova, O. V. Charfas, 
and V. F. Galat 

UDC 615.214.012.1.038 

A new psychotropic agent, a derivative of 9-propylcarbazole with a 3,5-dimethylpipera- 
zinyl radical in the propyl substituent, has been described in [i]. To study the pharmacolog- 
ical activity of carbazole derivatives, we synthesized N-substituted derivatives of 9-(3-amino- 
2-hydroxypropyl)carbazoles (If-V) according to the following scheme: 

I 

o OH 
7 2-F 

II :R' = N (C=Hs)=; III:R' = N (CH2)'s; IV:R' = N (CH2)6 V:R' == N (CH~)40. 

D i e t h y l a m i n e ,  p i p e r i d i n e ,  h e x a m e t h y l e n e d i i m i n e ,  and m o r p h o l i n e  a r e  a d d e d  t o  9 - ( 2 , 3 -  
epoxypropyl)carbazole (I), when the components are heated in boiling ethanol. The oxirane 
ring is opened with cleavage of the C-O bond at the primary atom, which corresponds to the 
direction of opening of the oxirane ring in the nucleophilic addition of the carbazolyl anion 
to I [2] and was confirmed by the study of compounds ll-V by NMR spectroscopy. 

To confirm the assignment of compounds II-V to the class of secondary alcohols, we ob- 
tained their PMR spectra in tetrachloromethane and dimethyl sulfoxide (Table I). As the re- 
sult of rapid chemical exchange in tetrachloromethane, the hydroxyl proton signal of com- 
pounds II-V is represented by a somewhat broadened singlet. With increase in temperature, 
it is shifted to the stronger field region, so that its position could be found in the PMR 
spectrum. The chemical exchange is appreciably slowed down in dimethyl sulfoxide: The hy- 
droxyl proton signal of compounds II-V is represented by a broadened doublet, which is 
shifted by more than 1 ppm to a weak field region, compared with the spectrum in tetrachloro- 
methane, and is characteristic of secondary alcohols [3]. 
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