NITROGEN-CONTAINING ORGANOSILICON COMPOUNDS. LVII.*
4=[y-(TRIALKYLSILYL)PROPYLAMINO ]QUINOLINES

£. Lukevits and T. V. Lapina UDC 547.245'831.6:541.69

A number of new 4-[y-(trialkylsilyl)propylamino]quinolines and their hydrochlor-
ides were synthesized by heating 4-chloroquinolines with trialkyl{3-aminopropyl)-
silanes in phenol or diglyme. The antimicrobial activity of the products was
determined.

A number of 4-aminoquinoline derivatives have high anitmicrobial activity [2-4].
Organosilicon y—amines also display fungistatic activity [5]. According to patent data
[6], 4=[v-(trimethylsilyl)propylamino]quinolines obtained by heating trimethyl(3-amino-
propyl)silane with 4-chloroquinolines in phenol have herbicidal activity. In order to
ascertain the relationship between the antimicrobial activity of organosilicon amines of
this sort and the character of the substituents bonded to both the silicon atom and the
quinoline ring, we synthesized a number of new 4-[y-(trialkylsilyl)proplamino]lquinolines
by heating trialkyl (3-aminopropyl)silanes with some substituted 4-chloroquinoclines under
conditions similar to those described in a patent [6]. The yields of reaction products in
most cases did not exceed 307 because of difficulties involved in their isolation and puri-
fication. The isolation of the 4-[y-(trialkylsilyl)propylamino]quinolines is simplified
considerably if dry diglyme is used in place of phenol as the solvent and if triethylamine
is used as a hydrogen chloride acceptor. Raising the temperature 20°C makes it possible to
reduce the reaction time by one-half, and the yield of the target product in this case is
increased by 10-15%. Increasing the reaction time has an unfavorable effect on the yield,
inasmuch as resinous side products are formed. The addition of anhydrous potassium carbo-
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TABLE 1. 4-[y-(Triaklylsilyl)propylamino]quinolines \ﬁ\‘“\\\\\\
HN(CH,),SiR RSN
R SN
R N/ R!
i i ! | |
g ' ; | { Found, %' Calc., % N
<] . . ° Empirical : ‘
) R ROR R omp, °C formula . )
5 J iC "H'N:C H/ N| O
O ! RS
1} (Cels)s H H Cli 144—1452 | CygHy:CIN,Si | 64,6!8,4| 8,9] 64,5) 81| 8,4{ 57
11} {CH;) 2i-CiHolH |H Clf 114—115b | C,sHyCIN,Si | 64,71 8,4] 9,0| 64,5 8,1} 84 30
UI|CH3(CsHo)o |CHslH Cl} 137—1384@ | CgHssCIN,Si | 66,8} 9,5] 7,2| 66,9] 8,8 7,4 74
IVI(CeHs) 3 CH3{CHZO|H | 138—139S | CypHaN,OSi | 69,2 9.2 7,7| 69,7} 9,4] 8,1] 29
V' (CH3) 2i-C4Ho|CH3 |CHO[H | 139—140 CgoH3eN,0OS1 69,8] 9,6| 8,3] 69,71 9,4| 8,11 31

a) From benzene—hexane (1:2); b) from benzene—-hexane (1:1); c)
from hexane; d) from ethanol-water (2:1).

*See [1] for communication LVI.
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nate does not have a substantial effect on the reaction.
] QONESRN xS Carrying out the.reaction in the presence of triethylamine
.;.:’g does not always insure the preparation of the free base, in-
R asmuch as the basicities of 4-aminoquinolines [7] are com-—
NGRS parable to the basicity of triethylamine, and they are even
= higher in the case of some 4-aminoquinolines.
s . RO B ee e 3 Do o A strong band of 8gj_c vibrations of an alkyl group at
9 1240-1255 cm~*, which is absent in the spectra of the start-
3| qoQEnANND ing quinolines [8], is observed in the IR spectra of 4—[y-
o| BRRIRSBBB { i i i 3 "
. (trialkylsilyl)propylamino]quinolines. The absorption bands
oo B of stretching vibrations of an Si—C bond at 700-850 cm~*! are
7| NENONNNNS difficult to identify, inasmuch as the out-of-plane deforma-
Wl = tion vibrations of the aromatic ring of quinoline are also
R NGRSO B s S S found in the same region. A broad absorption band at 3360~
E & 3450 em~' is present in the spectra of hydrochlorides contain-
2 QAL=OS A o ing crystallization water.
o] BeBBBoEBE
. The chemical shifts (6) of the 3-H protons of the quin-
= oline ring (6.30-6.36 ppm), of the a-CH, protons of the pro-
5 pylamino group (3.20-3.26 ppm), and of the NH protons (7.12-
3 Q20,2282 3 7.30 ppm) indicate that the compounds have the 4-aminoquin-
£ szi‘ffff . oline structure with a hydrogen atom attached to the exocyc-
et 5555'5'5'555 g lic nitrogen atom [9]. In the formation of the hydrochlor-
El mmz%:::mz b ides, the signals of all of the protons are shifted to weaker
E | 2RRBBEnHD o fields: NH (9.35-9.58 ppm), 3-H (6.56-6.80 ppm), and a-CH,
o ZZZZA000Q ®©
) g | 855522222 G-4573.35 pem).
== é’ﬁ'ﬁﬁ%iii% R The 4~[y-{(trialkylsilyl)propylaminolquinolines have
o SOOVOCUUU g selective antimicrobial activity (Table 3). They do not
3 -2 have an effect on Gram-negative bacteria, moderately sup-
5 h press the growth of Gram—positive bacteria, and have a con-
= PR m siderably stronger effect on pathogenic fungi. Moreover,
S IS ggggj‘i;;; e the triethylsilyl derivative containing a chlorine atom in
s LTIy = the 7 position of the quinoline ring is highly active with
& g TLRIREEZR s respect to trichophyton but does not affect Candida and
a B S bacteria. The introduction of a methoxy group into the 6
5 - © position considerably increases the activity of the compound
'6' ¥ | 5ooonmz=s 9 with respect to these microbes. The quinoline derivatives
g1 o proved to be more active than the quinaldine derivatives.
3 00000 2 In the case of 6-methoxy-substituted quinaldine derivatives
o & L IETTT o the dimethylisobutylsilyl derivative displayed greater anti-
5 TETEOOOLO A microbial activity than the corresponding triethyl- and
g z methyldibutylsilyl derivatives.
| oz ZEL S §
| ¥ | =000==zs8o & EXPERTMENTAL METHOD
o
By a The PMR spectra of 10% solutions of the compounds in
';,' en ds=dimethyl sulfoxide (ds-DMSO) were recorded with a Perkin—
3 . Elmer R-12A (60 MHz) spectrometer at 36° with tetramethyl-
3 - . S silane as the internal standard. The IR spectra of micro-
,E‘ Lo :Wii S layers of the substances (mineral oil and hexachlorobutadiene
T'g ~ = n‘;i JE, nl;li © suspensions) were recorded with an IKS-14 spectrometer. The
s E;E:E%&E%EZE% 3 antimicrobial activity of the compounds was determined by the
5*', OOUEOEOTE § method in [10].
= g 4=[y—(Trialkylsilyl)propylamino]quinolines. A) A mix-
& N ture of 0.0l mole of 4—chloroquinoline and 0.0l mole of tri-
= = alkyl (3—aminopropyl)silane in 10 g of phenol was heated at
~ g =] 130° for 2 h, after which it was poured into }OO ml of a 20%
- & ;EEﬁxEQEZ o solution of sodium hydroxide. The alkaline mixture was ex—
g S > s i tracted with ether, the ether extract was dried with magnesium
& o
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TABLE 3. Antimicrobial Activity of 4-[y-(Trialkylsilyl)propyl-
amino]quinolines and Their Hydrochlorides

Minimum iphibitory concentration of the substance in pg/ml
with respect to test microbes
Com-~ o g ‘
pound | cupqia | Eo 3N | Tricher | Staphylocce Bac. scherhia
3161371/%235 :g g‘% %‘ EYD3S/ium haemg(l}gticus my%g;des ‘égls‘
SENE |
I >50,0 4,2 1,0 > 50 > 50 > 50
I1 >50,0 8,3 8,3 > 50 > 50 > 50
v 20,0 16,0 10,0 4,2 4,2 >200
VII 20,0 20,0 13,3 >200 3,1 >200
IX 10,0 20,0 10,0 12,5 >200 >200
X 3,3 10,0 3,3 3,1 2,1 >200
XI1 13,3 20,0 13,3 6,2 8,3 >200
XIII 5,0 6,7 5,0 4,2 4,2 >200
XIv 13,3 13,3 3,3 8,3 > 50,0 >200-

sulfate, and dry hydrogen chloride was bubbled through the ether solution to precipitate
4-[y-(trialkylsilyl)propylamino]quinoline hydrochloride.

B) Equimolecular amounts of 4-chloroquinoline and trialkyl (3-aminopropyl)silane were
refluxed in dry diglyme at 155-160° for 1 h, after which the solvent was removed by vacuum
distillation, and the residue was recrystallized to give 4~[y—(trialkylsilyl)propylamino]-
quinoline hydrochloride. In a number of cases triethylamine hydrochloride precipitated
when 1 g of triethylamine was added to the reaction mixture; the hydrochloride was removed
by filtration, and the solvent was removed by distillation to give 4-[y-(trialkylsilyl)-
propylamino]quinoline as the free base. Data on the compounds obtained are presented in
Tables 1 and 2.

The authors thank A. Ya. Zile for determining the antimicrobial activity of the com-
pounds, E. E. Liepin' and Yu. Yu. Popelis for recording the PMR spectra, and I. V. Dipan
for recording the IR spectra.
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