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2-~rietliyl-4-liydroxyquitiolinc (15.9 Gm., 0.4 mole) 
in 150 ml. of aqurous potassium hydroxidc (5<2), 
was added dimethyl sulfate (8 nil.). After shaking 
the mixture for 30 miti., potassium hydroxide 
solution (50 ml.) was addcd with continuous shaking 
during an additional 30 min. The reaction mixture 
was kept for 48 hr. a t  room tcmperature. Thc 
product was extracted with chloroform, then recrys- 
tallized several times from benzene to give 2.59 
Cm. (15';7, yield) of I1 in the form of light-red 
ncedles, m.p. 158-160°. [Lit. ni. p. 156--16O0 
(101.1 

6,8 - Dinitro - 1,2 - dimethyl- 4 - quinolone (V).- 
To a solution of 1,2-dimethyl-4-quinolonr (0.173 
Cm.)  in sulfuric acid (5 ml.) was added a mixture of 
nitric acid (1 nil.) and sulfuric acid (3  nil.) by the 
same method as described for 1,4-dimethyl-2- 
quinolone (I). The product obtained, m.p. 258", 
whcn recrystallized from ethanol, gave 0.17 Gm. 
(657; yield) of V,  m.p. 259-261'. 

Anal.-Calcd. for CI~HISNSO~: C, 49.62; H, 
4.51; N, 15.78. Found: C, 50.02; H, 4.43; 
N, 15.98. 

6 - Nitro - 1,2 - dimethyl - 4 - quinolone (VI).- 
To a solution of 6-1iitro-2-1riet1iy1-4-11ydroxyqu~no- 
line (7) (2.04 Cm.) in 50 ml. of aqueous potassium 
hydroxide (5vc) was aclcled dimethyl sulfate (3.3 
Gm.). Thr  mixturc was stirrcd a t  70" for 30 min. 
and kept a t  room tcrriperature overnight. Thc 
formed yellow precipitate, m.p. 215", was recrystal- 
lized from hot benzene to give 1.27 Gm. (409; yield) 
of VT, m.p. 218-220". 

And-Calcd. for CllHloNsOa: C,  60.5.5: H ,  
4.58; N, 12.88. Found: C, 60.37; IT, 4.46; N, 
12.75. 

6,8 - Dinitro - 1,2 - dimethyl - 4 - quinolone (V).- 
To a solution of 6-nitro-1,2-dirncthyl-4-q~1i1iolone 
(VI) (1.5 Gm.) in concentrated sulfuric acid (10 ml.) 
at 10" was addcd a mixturc of nitric acid (d. 1.42, 
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1 nil.) and concentrated sulfuric acid (3 ml,). 
hftrr  standing for 24 hr. a t  room temperature, 
the mixture was poured onto crushed icc, thc 
isolated product, m.p. %57", was recrystallized from 
cthanol to  give 1.13 Gm. (90',>6 yield) of V, m.p. 
259-261". I t  was idcntical in melting point with 
an authentic sample of V, and showcd no depression 
of mixed melting point. 

And-Calcd. for CllH121T305: C, 49.62; H, 
4.51; N, 15.78. Found: C, 40.78; €1, 4.62; N, 
15.YL. 

6,8 - Dinitro - 2 - methyl - 4 - hydroxyquinolim- 
A solution of 8-nitro-2-methyl-4-hydroxyquinoline 
( 8 )  (2.04 Gm., 0.01 mole) in concentrated sulfuric 
acid (10 nil.) was treated with a mixture of nitric 
acid and sulfuric acid, as dcscribcd abovc. Thc 
isolated procluct, 1n.p. %go, was recrystallized from 
ethanol to give 1.85 Gm. of 6,8-dinitro-2-mcthyl-4- 
hydroxyquinoline (75% yield), 11i.p. 247-249'. 

N. 16.86. Found: C, 48.21; H, 3.04; N, 16.85. 
When this compound was trcated with dimethyl 

sulfate in an alkaline mcdiuni, as for the preparation 
of f-nitro-l,Z-dimcthyl-4-quinol~ne, the isolated 
product was idcntical with V, with iio dcprcssion of 
the mixcd melting point. 

AnUl.-cdlcd. for CloHiPu'aOs: c ,  48.19; 11, 2.81; 
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N-Aminoalkyl-a-aminoacids and Their Corresponding Ethyl Esters 
By TIBERIO DRUZZESE and ELDA CRESCENZI 

Fourteen N-aminoalkyl-cr-aminoacids and their corresponding ethyl esters have been 
prepared for pharmacological screening. T h e  physicochemical properties and optimal 

reaction conditions are reported. 

WRING RECENT years. a-a.minoncid dcrivativcs D have been the subject of several studies of 
biological interest. In particular, Goldin et  nl. 
(1 ) havc reportrd that glycine, although free from 
hypnotic activity, pntrntiatcs barbiturate-induct.dlc~c~ 
sleep, while Edwarcls et nl. (2, 3)  havc found that the 
csters of some a-phcnylRlycines possess good anti- 
spasmodic and local anesthetic activity. Further- 
more, i t  has becn rcported that ethyl esters of 
N,N-disubstitutcd glycinrs cxcrt antispasmodic, 
antihiatamirk, ancl hypotcnsive activity (4) ,  and 
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tliat other similar derivativcs havc becn studicd 
in tubcrculostatic (5) and herbicidal tests (6). 

The present note dcals with the preparation of a 
series of A~-aminoalkyl-a-amirloscids and their cor- 
responding ethyl esters for submitting to  pharm- 
acological screening. I n  addition, thcse compounds 
were useful intcrrncdiates for the  synthcsis of 3-sub- 
stitutcd sydnones, as we have recently reported 

Thc cstcrs in question were prepared by alkyla- 
tiori with a-bromo esters of suitable N-amino- 
alkyl-amincs. Because of the side reactions result- 
ing from the competitive arniriolysis of the ester 
group (8). the authors studicd the synthesis pro- 
cvdurc in detail, and found it  an advantage to  usc 

(7) .  
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TABLE I.--N-AMINOALKYL-~-AMINOESTERS 

Rz 
I 

R~--NH-&H-COOC~H~ 

Reflux 
Time, Yield,n B.p., OC., 

hr. 7c mm. Formula 
1 75 77-80 (0.5) CioII2zN202 

-. .______ - .~ 

--Anal., L&- 
Calcd. Found 

C, 59.37 58.94 
13, 10.96 10.81 
N, 13.85 13.54 

Compd. 
Ih 

R I  
( C~HI)? N( CH:! )% 

R? 
H 

I1 CHB C, 61.07 60.89 
H, 11.18 11.20 
N. 12.95 12.75 

1 54 12.5126 (0.3) CisHw,NzOz C, 69.03 68.95 
H, 9.41 9.26 
N,  10.06 9.87 

C, 59.97 59.56 
H ,  10.07 9.92 
N,13.99 14.14 

111' CcHj 

EI 1 51 100-103 (1.0) C10H2ohT202 I v 

v CH3 2 67 92-94 (1.0) CuH2nIT20s C, 61.65 61.11 
H, 10.35 10.17 
N,13.07 12.80 

1 74 125-127 (0.2) CleH24Nz02 v Id  c, 69.53 69.00 
H, 8 .75  8.85 
N,  10.14 10.13 

C, 61.65 62.03 
IT, 10.35 10.26 
iY, 13.07 13.31 

C, 63.12 62.94 
H,  10.60 10.39 
N. 12.27 12.45 

VI I  H 1 87 99-102 (0.5) CuH??N202 

VlI I  2 64 98-101 (1.0)  Ci?H24IY~02 

1 78 147-149 (0.5) C I ~ H ~ G K ~ O ~  C, 70.31 70.76 
H, 9.02 9.20 
N. 9.65 9.50 

x H 0 5 42 94-98(0.2) CIOH~OIS?O~ C. 55.53 55.76 
H: 9.32 9.29 
N, 12.95 13.16 

n 
0 H N(CHJ, 
U 

XI CH:j 2 50 106-108 (1.0) C I I H Z ~ N ~ O ~  C, 57.36 57.01 
€1, 9.63 9.70 
N, 12.17 12.42 

1 31 155-1.58(0.3) C I ~ H E ~ N S O ~  

1 38 76-78 (1.0) C9H?oNjOt 

2 69 72-74 (1.0)  CioHzzN202 

C, 65.72 66.08 
H, 8.27 8.32 
N, 9.58 9.56 
c, 57.41 57.24 
H, 10.71 10.58 
N. 14.88 14.55 
C, 59.37 58.87 
H, 10.96 10.85 
N, 13.85 13.66 

Distilled once. Lit. (8) b.p. 78O (1.1 mm.), yield 45%. Lit. (2) b.p. 156-158' (1.5 mm.), yield 52%. Lit. (2) h.p. 
163-1613" (1.5 mm.), yield 80%. Lit. (2) b.p. 172-176O (2 mm.), yield 76%. 

ether as the solvent and 1 mole of triethylamine as 
scavenger of the hydrobromic acid formed during 
the reaction. By contrast, the use of boiling ben- 
zerie and excess N-aminoalkyl-arnine as acid scaven- 
ger (9, lo), as also the use of a-chloro esters in- 
stead of thc more reactive a-bromo dwivativcs, 
were found to give rise to  N,N'-diaminoalkyl- 
glycinamides as by-products. Table I gives the 

redction conditions, yields, and physical and analyti- 
cal properties of thc csters prepared All the com- 
pounds are colorless oils which may easily be puri- 
fied by vacuum distillation. 

The N-aminoalkyl-a-aminoacids were obtained 
by hydrolyzing the above esters with 20% sodium 
hydroxide at  60-70". Brown products difficult to  
crystallizc wcrc obtained at  the refluxing tempern- 
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'rARLF: II.-!\r-A'hlINOALKYL-~-AMINOACID DIHYDROCHLORIDES 

XXI H N(CH& C 
XXII H N(CH2), C 

n 
IiXVId 0 H N(CH2), 

W 

~~ 

~ 

Yield," 
56 
78 

86 

74 

81 

9 5 

84 

86 

95 

80 

92 

95 

93 

92 

83 

M.P. ,~ Recrystn. 
' C .  Solvent 

143-144 b?diaiid 

193-105 Etharlol- 
acctone 

329-230 Ethanol- 
methanol 

189-190 Ethanol- 
acetone 

172 173 Ethanol 

210-21 1 Ethanol 

224-226 Ethanol 

190-192 Mcthanol 

223-224 Metllallcrl 

231-232 Acetic acid 

227 2ZX Ethanol, 
95',(, 

739 

- ---Anal., %-- . 
Calcd. Found 

C ,  38.57 38.33 
H,  8.15 8.2G 
C1.28.69 28.60 
N. 11.33 11.42 
C. 41 38 41.57 
H', 8.49 8.40 
c1,27.12 26.98 
Pi, 10.72 10.73 
c, 52.01 51.58 
€1, 7.48 7.37 
C1,21.03 22.18 
N, 8.67 8.71 

C, 39.19 39.01 
H, 7 .40  7.46 
C1,28.93 28.83 
N,  11 .43  11.23 

C, 41 70 40.91 
€1, 7.78 7 86 
c1.27 36 26.95 
N,  10 81 10 81 

c 52 34 52 30 
H ,  6 YO 7 01 
c1,22 07 2'2 03 
N ,  8 72 8 .56 

C, 41.70 41.39 
H ,  7.78 7.90 
C1.27.36 27.12 
x.' 10.81 10.56 

c, 43.92 41.11 
H, 8.12 8.09 
C1,25.96 26.05 
N .  10.25 10.03 

c, 53.78 rio.70 
H, 7.22 7.47 
c1.21.15 21.09 
N. 8.36 8.29 

c, 36.79 38.39 
H, 6 .95 7 .04  
c1,27.15 27.00 
5 .  10.72 10 .54  

c, 39.39 39.66 
H ,  7 . 3 3  7 .32  
C1,25.75 25.78 
x. 10.18 9.95 

c. 49.85 49.35 
H,  6 57 6 67 
c1,21 0'2 20 71 
N, 8 31 8 33 
c, 36.OA 35.77 
H, 7 .78  7 .71  
c1, 30.40 30.22 
N. 12.01 11.96 
C, 38.87 39 06 
H, 8 .15  830 
C1,28 69 28.18 
IT, 1 1 . 3 3  11.25 

" Crtide pmdtict. 
Neuvy, L., Rii11. Soc. (,'hint. F~orzce. 1957, 1019. 
Zasshi, 82, 912(IP62). 

T h e  compounds melt with decornposiLir,n. Repnrted as the hydtobroiuide by Szarvasi, R., and '' Kqmrted as the TIee base by Kawahaia .  S., and Katsuno, K., Y a k w n k u  
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ture. All thc compounds wcrc isolated from the 
reaction mixture as the dihydroclforides; they are 
colorless crystalline solids, and their properties arc 
reported in Table 11. 

Preliminary data on the pharmacohgical screcn- 
ing which was perfornied in accordance with the 
techniques previously described [ 11 ), have shown 
that some members of both series possess a certain 
degree of antispasmodic, local anesthetic, and mti- 
tussive activity. 

EXPERIMENTAL 

Boiling points are uncorrected. Mclting points 
are corrected and were taken on a Riichi capillary 
melting point apparatus. The interrricdiatcs were 
commercial products or clse obtained according to 
the procedures reported in the literature. 

Typical preparations of both the esters and the 
acids are illustrated in the following examples. 

N - (3 - Dimethylaminopropy1)-alanine Ethyl 
Ester (XIV).-Ethyl a-bromo-propionate (54.3 
Gm., 0.3 mole) dissolved in ether (60 i d . )  was added 
dropwise to a solution of 3-dimethylamino-l- 
propylamine (30.6 Gin., 0.3 mole) arid triethylamine 
(30.3 Gm., 0.3 mole) and ether (150 ml.), stirring 
and cooling moderately to room temperature. The 
mixture was stirred for 1 hr., then refluxed for 2 hr., 
and allowed to stand ovcrnight. The prccipitated 
triethylaniine hydrobroniide was filtered off arid 
the solvent removed undcr rcduccd pressure. The 
residue was then distilled, b.p. 72-74' (1 nirn.), 
giving a colorless oil (41.9 Gm.).  

Jnuritul of Pharmnreriticnl Srienres 

Dihydro- 
chloride (XVIII).-A mixture of IV (20 Gin., 0.1 
mole), sodium hydroxidc (6 Gm., 0.15 molc), and 
water (24 nil.) was cautiously heated to 65", with 
efficient stirring. At this temperaturc hydrolysis 
continued spoiitaneously, without necessitating 
furthcr heating. The  solution so obtained was 
washed with ether arid acidified to pH 1 by cautious 
addition of concentratcd hydrochloric acid. The 
reaction mixture was evaporated to dryness in z'ucuo 
and the residue was extracted with 300 ml. of boil- 
ing ethanol in portions. The combined alcoholic 
extracts were then distilled and the residue (19.8 
Gm.) was crystallized from %yo ethanol. hftcr 
drying a t  90" in z'ucuo, colorless crystals wcrc ob- 
tained, m.p. 190-191" dec. 

N - (2 - Pyrrolidinylethyl) - glycine 
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Effect of Germicidal Aerosol Treatment on the Microbial 
Flora of Laboratory Air 

By LEO GREENBERG 

Metered doses of a quaternary ammonium, glycol, alcohol formulation were dis- 
pensed automatically by motorized apparatus at 15-min. intervals around the clock 
for 1 month, and the effects of such treatment on  the microbial flora of the air in a 
heavily trafficked area were studied. Data indicate that, despite large variations in 
number and types of microorganisms found in the air, especially during periods of 
heavy traffic, continued aerosol treatment was capable of sharply reducing mean 
population values and in altering the flora from a predominantly bacterial population 

to one dominated by members of the Per~icilliIlm-Aspergilius group of fungi. 

N RECENT years, the subjects ol ruicrobiological air I pollutioii and air sanitation havc gaincd consider- 
able importanre, and much information is now 
available concerning the irrirnediate and latent effects 
caused by iuhalation arid retention of foreign air- 
borne particles and bacteria. Prcsent knowledge 
indicates that particles approximately 1-5 fi  in 
diameter are most effective for penetration anti re- 
tention in the deep pulmonary spaces (l), and in 
addition, larger particles bearing many organisms 
map infect open mounds. In light of recent experi- 
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ences with hospital-associated staphylococeic in- 
fections, much attention has been devoted to the 
removal or inactivation of hiological particles of all 
sizes from the air used in critical spaces. 

To accomplish these ends, a widely diversified 
group of chemical agents arid methods has been 
proposed, including the use of thr gaseous fumigants 
formaldehyde, 8-propiolnctone, arid ethylene oxide. 
For more limited and routine use, numerous com- 
mercial products designed to rcduce air contamina- 
tion have bccn developed, and are designed for 
acrosolization either by mechanical spray or by 
nicans of propellants such as thc freons. Among thc 
agents utilized for such purposes have been various 
alcohols, glycols, volatile oils, phenols, and quater- 
naries. 

In general, such commcrcial aerosols havc bcen 




