162 P. DA RE, (G. Boxowa,

AND L. VERLwCC Vol. 7
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A sertes of N-disubstituted nminomethyl derivatives of methoxy- and hydroxycoumarins is described.

These

compounds possess central nervous systemn stimulatory activity but of a lower degree than the correspondiug

chiromone and flavone derivatives.

Jougebreur’s observation' on the pharmacological
cquivalence between coumarin and chromone deriva-
tives as coronary dilators® prompted us to verify
whether the centrally stinwulating activity of a group of
N-disubstituted 7-methoxy- and 7-hydroxy-8-amino-
lnethylchlomoneb and flavones’ was retained in cou-
marin isomers. Ior this purpose we have synthesized a
number of N-disubstituted aminomethyl derivatives of
7-metlioxy- and 7-hydroxycoumarins, as well as 5-
6-, and 8-methoxy- and hydroxycoumarins in order to
ascertain suitable positions of the oxygen function
(methoxyl or hydroxyl groups) and of the basic chain
for best central activity.

N-Disubstituted aminomethyl derivatives of meth-
oxycoumarins were prepared by chloromethylation*
of the methoxycoumaring specified below. Since the
formation of two isomers was possible, the structure
of the resulting products had to be proved experi-
nientally. Chloromethylation of 3-methoxy-4-methyl-
3-phenylecounmarin gave a chlorine-free product, which
anlalyzed for a methylenebis derivative but was not
further investigated. 3,4-Dimethyl-, 3-phenyl- and
4-methyl-3-phenyl-6-methoxycoumarin furnished only
the 7-chloromethyl derivatives. Their structure was
proved in the case of 3,4-dimethyl-8-methoxycoumarin
by reduction of its chloromethyl derivative to 6-meth-
oxy-3,4,7-trimethylcoumarin identical with an au-
theutic sample prepared by the INostanecki-Robiu-
soil acylation of 2-hydroxy-4-methyl-3-methoxyvaceto-
phenone with propionic anhydride and sodium pro-
pionate. 3,4-Dimethyl-, 3-ethyl-4-methyl-, and -
methyl-3-phenyl-7-methoxycoumarin yielded a mixture
of 6- and 8-chloromethyl derivatives. The structure of
cach isomer was established by comparing its reduction
derivative with the corresponding 6- or 8-methylcou-
marin prepared by the Kostanecki-Robinson acyla-
tion of the methyl substituted 2-hydroxy-4-methoxy-
acetophenone. In the case of 4-ethyl-7-methoxy-3-
phenyleoumarin, ouly the 8-chloromethyl derivative
was obtained; its structure was recognized through the
preseiice in the infrared spectiun of a strong band at
820 cm. ! attributable to the out of plane vibratious of
two adjacent free hydrogen atoms at Cl and Cls.  1'his
may be confirmed in the position of this hand at 802-
820 c¢m."! in a group of 3,4,7,8-tetrasubstituted cou-

(1) . Jongebreur, Arch. Latern. Phavmacodyn., 90, 384 (1952).

(2) Unpublished results from this laboratory on the activity of ethyl 7-
flavonoxyacetate (Recordil®) and of wvarions ethyl 3.4=lisubstituted 7-
commnarinoxyacetates confirmed the above finding.

3y . Da Re, L. Verlicehi, I Retniliar. W. Murnuon, and M. .
tretti, Nuafure, 184, 362 (1959).

(4) X080 lele, Go N Savant, and S, Sethan, /. Qg Chem,, 286, 1713 (1605,
JoLadyaw Chem. Noco, 38, 0745 (1961), deseribe tlie chloromethylation of
several - 6-, and T-hydrosy- (and methosy) eonnueins, The ctractnre of

the reacon prodnets was established and the results are in agreesnent witie
aonr findinee,

Magis-

marins; by contrast, in several 3.4,6,7-tetrasubstituted
coumarins the band attributable to the out of plane
vibratious of the two isolated free hydrogen atoms at Cs
and Cs falls at 832-860 cm.~1.5 Chloromethylation of
3-methyl- and 3-phenyl-8-methoxycoumarin gave only
the 5-chloromethyl derivatives; the structure was
proved in the case of 8-methoxy-3-phenylcoumarin by
comparing the reduction product of its chloromethyl
derivative with an actual sample of 5-methyl-8-meth-
oxy-3-phenylcoumarin prepared by the Perkin reaction

3-methoxy-6-methylsalicylaldehyde. Table 1 con-
tains the chloromethyl derivatives together with their
starting coumarins, reduction produects, and com-
parable compounds. Table II shows the basic de-
rivatives obtained by treating chlormethylcoumarins
with secondary amines such as dimethyl- and diethyl-
amine, morpholine, and piperidine.

N-Disubstituted aminomethyl derivatives of hy-
droxycoumarins were prepared by means of the Mlau-
nich reaction.® 5- and 6-Hydroxycoumarins do not
react satisfactorily, whereas 3- and 3,4-substituted-
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(5 L. J. Bellaney, “*The Infrared Speetra of Complex Maolecules,” Metle-
uen & Clo., London, 19438, nip. 7874,

(6) After completion of this work, two papers on the Mannjele react;on
appliedd to hydroxyeoumaring having & hydroxyl gronp attached to the
benzenoid ring were published by R. B, Desai J. (hrg. Chen., 26, 5271 (10617,
and by V. N. Cupta. X R, 8harima, und R. B, Avorw, J. Neio Iad. fees
(lndin) 20B, 300 (1918,
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TaBLE I

CHLOROMETHYL DERIVATIVES OF 6-, 7-, AND 8-METHOXYCOUMARINS® AND RELATED PRODUCTS

R5 R4
Re N R;
R; 0”70
R

~~% carbvn— —% lydrogen— ~—% clilorine—
Cowmpd. Rs Ry Rs Rs Rz Rs M.p., °C. Formula Caled. TFound Caled. Found Caled. Found

1 CeH; H H OCH; H H 159-160 CieH1204 76.18 76.34 4.79 4.90
2 CéH; H H OCH; CH,Cl H 194-196 CH1sCl04 11.79 11.62
3 CH; CH; H OCH; CH,C1 H 201-203 CsH5ClO, 14.03 13.85

4 CH; CH; H OCH; CH; H 270-271 C;3H,40s 71.57 71.46 6.47 6.36
5 CéH; CH; H OCH; CH,C1 H 201-204 Cy;H;sCl0g 11.26 11.18
6P CH; CH; H CH.Cl OCH; H 218-220 Cy3HiClOg 14.03 14.00

7 CH; CH; H CH,OH OCH; H 189-190 Ci3Hi1404 66.65 66.70 6.03 6.10
8¢ C:H; CH; H CH,Cl OCH; H 185-187 CiHi:ClO; 13.29 13.11

9 C:H; CH; H CH, OCH; H 123-124 CH¢0s 72.32 72.23 6.94 6.85
100 CéH; CH; H CH.Cl OCH; H 219-220 C;H5Cl0, 11.26 11.30
117 CH; CH; H H OCH; CH.Cl 200-202 C3H1:ClO; 14.03 14 .22

12 CH, CH; H H OCH; CH; 198-200 CisHi140s 71.54 71.34 6.47 6.17
13¢ C:H, CH; H H OCH; CH.Cl 180-182 C;H;;Cl0O; 13.29 13.55

14 C:H; CH; H H OCH; CH; 198-200 CiHi60s 72.32 72.11 6.94 6.69
15% CeHs CH; H H OCH; CH.Cl 210-212 CiH;:Cl0; 11.26 11.58

16 CiH; CH; H H OCH; CH; 168-170 C;3H;60s 7712 77.20 5.75 5.70
17 CeH; C,H; H H OCH; CH.Cl 209-211 C;3H;:ClOy 10.78 10.58

18 CH; C.H; H H OCH; CH;, 142-143 Ci¢HisOs 77.50 77.30 6.16 6.10
19 CH; H CH.,Cl H H OCH; 208-210 C.Hy;ClO; 14.86 14.66
20 CH; H CH:Cl H H OCH; 157-160 C,7H;5ClO; 11.79 11.76

21 CeH; H CH; H H OCH; 149-151 CpHuOs 76.67 76.39 5.30 5.535

« Acetic acid was used as solvent for the synthesis of the products reported. The reaction temperature and the reaction time are the

samnte as in the example described in Experimental.
zine chloride.
in footnote b, by fractional crystallization from ethyl acetate.

7-hydroxycoumaring gave Mannich bases, the strue-
ture of which was proved by the series of reac-
tions, shown in Scheme I, as applied to 8-dimethyl-
aminomethyl-3-ethyl-7-hydroxy-4-methylcoumarin (I).
3-Ethyl-7-hydroxy-4-methylcoumarin (II) was con-
verted by the Duff reaction into the formyl derivative
(III), the structure of which was proved by Dakin
oxidation to 7,8-dihydroxy-3-ethyl-4-methylcoumarin
(IV)." The catalytic reduction of III led to the 8-
hydroxymethyl derivative (V), the diacetate (VI) of
which was found to be identical (infrared spectral
comparion) with 7-acetoxy-8-acetoxymethyl-3-ethyl-4-
methylcoumarin obtained by boiling I with acetic an-
hydride and sodium acetate. 8-Hydroxy-3-methyl-
coumarin gave a mixture of 5,7-dimorpholinomethyl
and monomorpholinomethyl derivatives. The latter
was proved to be the 7-substituted isomer as its meth-
oxy derivative was quite different from 3-methyl-8-
methoxy-3-morpholinomethylecoumarin, as described
above (see Table II, 28). The Mannich bases are
listed in Table III.

The pharmacological properties of these new cou-
marin compounds, already summarized in a previous
note,® have shown that the central nervous system
stimulatory activity is retained but at a lower degree
than in the corresponding chromone and flavone
compounds. The most active coumarin derivative,
6 -methoxy-7-dimethylaminomethy!-3-phenylcoumarin
(erroneously formulated as 5-dimethylaminomethyl),?

(7) D. Chakravarti, J. Indian Chem. Soc., 8, 407 (1931).
(8) I'. Da Re, G, Bonola, I. Setnikar, and M. J. Magistretti, Fiperientia,
18, 387 (1962).

Chloromethylation of 6-methoxycoumarins was accomplished in the presence of
b Separated from the accompanying isomer in the reaction mixture by fractional crystallization from benzene.

¢ As

possesses about half the activity of the most active
compound of the chromone series. This is not in
agreement with the statement of Gupta and co-
workers,® who claimed that the Mannich bases
prepared from umbelliferone and 4-methylumbelli-
ferone were more active than the corresponding chro-
mone and flavone derivatives. There is no detectable
difference between hydroxy and methoxy derivatives,
although the latter seems to furnish the most active
compounds. The optimum activity resulted with the
methoxyl or hydroxyl group and the basic chain in the
ortho position. The 6,5 position was found to be the
best, while in the chromone series this was true for the
7,8 position.%® Of the basic chains, dimethylamino-
methyl gave the best results, as was also found in the
corresponding chromone and flavone compounds.

Experimental!!

The methods of synthesis of analogous compounds are similar
and the particular derivatives described in detail are for illustra-
tive purpose.

5-Chloromethyl-8-methoxy-3-phenylcoumarin.—A mixture of
11.8 g. of 8-methoxy-3-phenylcoumarin, 50 ml. of glacial acetic
acid, 100 ml. of concentrated hydrochloric acid, and 4.2 ml. of
409, aqueous formaldehyde was stirred at 60° for 4 hr. while a
stream of hydrogen chloride was introduced. The reaction mix-~

(9) I. Setnikar, W. Murmann, M. J. Magistretti, P. Da Re, and L. Ver-
licchi, J. Med., Pharm. Chem., 8, 471 (1961).

(10) P. Da Re and L. Cimatoribus, Ann. Chim. (Rowne), §2, 506 (1962).

(11) All melting points were measured on a Kofler block and are uncor-
rected. Infrared spectra were determined in Nujol mulls on a Perkin-Elmer
Infracord spectrophotometer.
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RS R4
Rs N R'3
R, Y 07N
R,
Conipd. Rs Ry Ry Re Rz Rs
1 CH, CH; H CH,NC:Hy, OCH, H
2 CHs CH; H CHNCH:O OCH; H
3 CH,; CH;, H CHLN(C:H;)s OCH; H
4 C.H; CH; H CH:NCyHyp OCH;, H
D C,H; CH, H CH.NCH;0 OCH; H
G C.H, CHs H H OCH, CH.NC;Hyy
7 C.H; CHs H H OCH; CH,NCH;0
b CH, CHa H CH.N(CHjy). OCH, H
0 CH; CH, H H (YCH,4 CH,N(CuH;).
10 CH;, CH, H H OCH,4 CH.NC:Hy
il C.H; CH, H CH,N(CyHs ) OCH; H
12 C:H; CH; H CH.N(CHz) OCH, H
13 Ce¢H; CH; H CH.N(C,H; ) OCH, H
14 CGH‘, CHg H }{ ()CII.l CHZN(CJHE))L
15 CeHj; CH; H H OCH,; CH,NC,HO
16 C¢H; C.H; H 1 OCH;, CH,N(CH;).
17 CeH, C,H, H H OCH, CH.NC;Hy,
18 CeHsy C.xH; H H OCH; CH,NCHO
19 CeH; C.Hs H H OCH; CHN(CyH;).
20 CeHs H CHLN(CH;), H 1 OCH;,
21 Ce¢H; H CH.N(C:Hs), H H OCH;,4
22 Ce¢H; H CH:NC,H:0 H H OCH;
24 CeH: H CH,NC;Hy 1 H OCH,
24 CeH; CH;y CH.N(C.H), OCl, 11 H
25 CsH; CH; CH,NC.H;;O OCH; B H
206 CeH; CH;, CH,NC;H, (CH; H 11
27 CH; H CH:N(CH,;), H 1 OCH;,
28 CH, H CHNCH;0 1 H OC1,
20 CH; H CH,NC;Hyg 11 H OCH,4
30 CH, H CH.N(C:Hs), H H OCH,
31 CeH; H CH.NC,H;0 OCH, H H
32 CeH; H CH.NC:sHy OCH;,4 H H
53 CeH; H CH,N(C,H;): OCH;,4 H H
35 CH; CH. CH.NCH;:0 OCH, H 11
30 CH; CH; CHeN(C,Hj;), (OCHjs H H
37 CHg CH,: CH;NCme UC}Ig lI Il
38 CeH; CH; CH,N(CH,). OCH, H 11
39 CH, CH; CH:N(CH;): OCH;,4 H H

@ ¥thanol was used as solvent for the synthesis of the products reported.
b Crystallization solvent was alcohol-ether for the hydrochloride salts and ligroin

sante as in the example described in Experimental.

ture was then poured into 300 ml. of water and the separated solid
filtered and washed with water. After dryving in vacuo the prod-
uct weighed 125 g. and was pure enough for the subsequent amina-

tion. White crystals from ethyl acetate, m.p. 157-160°,
formed.
Anal. Caled. for CiH3ClOy: Cl, 11.79. Found: CI, 11.76.

8-Methoxy-5-methyl-3-phenylcoumarin.—A solution of 1 g.
of 5-chloromethyl-8-methoxy-3-phenylcoumarin in 50 ml. of
ethanol was hydrogenated over 59 palladized charcoal, under the
usual conditions, until hydrogen uptake ceased. The solution
wag filtered from the catalyst and evaporated to dryness. The
residue on crystallization from ethanol gave 0.7 g. of white solid,
m.p. 149-151°.

dAnal. Caled. for CyHuOy: € 76.67; H, 5.30.
76.30; H, 5.55.

Found: €,

The reaction temperature and the reaction time are the

8-Methoxy-3-phenyl-5-piperidinomethyleoumarin.—1'o o solu-
tionr of 2.2 g. of 5-chloromethyl-8-methoxy-3-phenyleoumarin in
50 ml. of ethauol, 1 g. of piperidine was added and the mixture
refluxed for 5-6 hr. After evaporation of the solvent the residue
was suspended in water, filtered, washed with water, and dried
in vacwo. On crystallization from ethanol 1.2 g. of white crystal-
line produet, m.p. 170-171°, was obtained.

Anal. Caled. for CoeHosNOg: N,4.01. Found: N,3.96. The
hydrochloride salt was a white solid which melted at 208-210°.

Anal. Caled. for CpHaCINO;: Cly 9.19; N, 3.63. Found:
Cl, 9.05; N, 3.75.

8-Dimethylaminomethyl-3-ethyl-4-methyl-7-hydroxycoumarin
Hydrochloride (I}.—To a solution of 4 g. of 3-ethyl-7-hydroxy-4-
methylcoumarin in 150 ml. of absolute ethanol, 2.25 ml. of
diinethylamine and 2 ml. of 409 agueous formaldehyde were
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Hydrochloride salts Free bages
——9% chlorine—— —=% nitrogen— ——% nitrogea——
M.p.. °C.2 Formuls Caled. Found Caled- Found M.p.,°CJ} Caled. Found
245 (dec.) CisH24CIN Oy 10.49 10.72 4.14 4.30 129-131 4.64 4.72
260 (dee.) C17H,CIN Oy 10.43 10.46 4.12 4.24 138-140 4.62 4.50
215-218 Cy7H24CINO; 10.88 10.65 4.30 4.43 78-80 4.85 4.97
228-230 C1sHeCIN Oy 10.08 10.09 3.98 3.80 108-110 4.43 4.52
230-232 CisH2CINO, 10.02 9.84 3.96 3.71 94-96 4.41 4.15
236-238 C1sHoCINO, 10.08 10.33 3.98 3.93 162-164 4.43 4.37
163-165 CisHyCIN O, 10.02 9.81 3.96 3.94 153-155 4.41 4.41
230-232 CisHy,CINO; 11.91 11.91 4.70 4.72 127-129 5.36 5.15
206-209 CiiH24CINO; 10.88 10.77 4.30 4.32 104-106 4.85 4.98
222-224 C1sH24CINO; 10.49 10.71 4.14 4.35 173-175 4.63 4.50
204-206 CsH2sCINO; 10.43 10.64 4.14 4.15
330-332 C1sHaCINO; 11.37 11.43 4.49 4.44 8688 5.07 5.15
140-142 CHyCINO, 9.14 8.85 3.61 3.48 103-105 3.99 3.85
194-196 CoeHogCINOs 9.14 9.10 3.61 3.77 160-161 3.99 4.06
CoHosN Oy 171-172 3.83 3.89
CayHxNO; 141-142 4.15 4.14
215-216 CosHosCINOs 8.56 8.63 3.38 3.53 218-220 3.71 3.72
228-230 CosHeogCIN Oy 8.53 8.42 3.37 3.30 211-212 3.68 3.72
205-207 CysHosCINOs 8.82 8.79 3.49 3.41 131-133 3.83 3.61
257258 C1sHyCINO, 10.25 9.99 4.0 3.84 158-160 4.53 4.30
215-216 CoHCINOs 9.48 9.50 3.74 3.53 129-132 4.15 3.99
257-258 CyHo,CINO, 9.14 9.41 3.61 3.39 181-183 3.99 3.82
208-210 CoeHoyCIN Oy 9.19 9.05 3.63 3.75 170-171 4.01 3.96
244-245 CeeHuyCINOs 9.14 8.96 3.61 3.48 121-122 3.99 3.84
238-239 CeHoCINO, 8.82 8.67 3.48 3.68 144-146 3.83 3.94
275-276 CgHgCINO; 8.86 8.82 3.50 3.50 138-140 3.85 4.04
247-248 CuHsCINO, 12.50 12.46 4.94 4.97 118-119 5.67 5.61
255-259 CisHCINO, 10.88 10.77 4.30 4.18 159-161 4.84 4.82
dec.
259-260 CiH»CINO; 10.95 10.93 4.32 4.32 134-136 4.88 4.68
258-260 CieH2CINO, 11.37 11.27 4.49 4.55 105-106 5.09 5.08
228-231 Cy Ho,CINO, 9.14 9.07 3.61 3.42 185-~187 3.99 4.01
243-246 CoeH24CINO; 9.19 8.89 3.63 3.68 153-155 4.01 4.13
195-198 C2 HeyCIN O 9.48 9.49 3.74 3.58 115-117 4.15 3.97
248-250 C1sH2CINO; 10.25 10.00 4.05 4.17 164-166 4.53 4.61
245-258 CrHgCINO, 10.43 10.23 4.12 3.94 171-173 4.62 4.56
dec.
222-227 CiiH24CIN Oy 10.88 10.97 4.30 4.24 105-107 4.85 5.08
dec.
240-241 C1sHsCINOs 10.49 10.29 4.14 3.95 131-135 4.64 4.72
250-253 CaH2CIN O, 9.85 9.78 3.89 3.84 142-144 4.33 4.27
244-245 CisHzCIN O 11.91 11.74 4.70 4.63 124-125 5.36 5.46
for the free bases.
added. The mixture was heated under reflux for 8 hr. and then Anal. Caled. for CiuHi:Op: C, 67.23; H, 5.21. Found:

evaporated. The residue was taken up in alcoholic hydrochloric
acid and the resulting solution was evaporated to dryness. On
crystallization of the crude product from ethanol-ether 2.8 g. of
white solid, m.p. 196-198°, was obtained.

Anal. Caled. for CisH0CINO;: Cl, 11.91; N, 4.70. Found:
Cl,11.83; N, 4.58.

3-Ethyl-8-formyl-7-hydroxy-4-methylcoumarin (II).—To «a
solution of 3.1 g. of 3-ethyl-7-hydroxy~4-methylcoumarin in 30 ml.
of acetic acid 6.2 g. of hexamine was added and the mixture stirred
at 100° for 6 hr. The solution was treated with 40 ml. of hot 109,
aqueous hydrochloric acid, stirred for 15 min., and allowed to
stand overnight. The separated solid was collected and washed
with water. After drying in vacuo 0.5 g. of white crystalline
product, m.p. 150-152°, was obtained.

C, 67.10; H, 5.30.

7,8-Dihydroxy-3-ethyl-4-methylcoumarin (IV).—A solution of
1.1 g. of 3-ethyl-8-formyl-7-hydroxy-4-methylcoumarin (III) in
40 ml. of 10% sodium hydroxide was added dropwise to 10 ml. of
5% hydrogen peroxide. The mixture, after stirring for 1 hr.,
became dark and a solid separated. Acidification with dilute
hydrochloride acid completed the precipitation of the product
which was filtered, washed with water, and dried. On crys-
tallization from ethanol a white crystalline solid, m.p. 222-224°,
was obtained.

Anal. Caled. for CoHi Q42 C, 65.45; H, 5.50. Found: C,
65.41; H, 5.58. A mixture melting point of this product with
an authentic sample of 7,8-dihydroxy-3-ethyl-4-methylcoumarin
prepared according to Chakravarti” was not depressed.
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1N OF T- AND S=HYybRoNYcoUMaRiNs

R:’l RA
RS I X R'II
R; 0" ™o
R,
e - ydroehloride salts-

— ehlorine-— —'o Ditrogen-—
Compd.  Ra Ry 1 Ra Ry 1y M.p.. °C. Caled. Found Claled.  Fouwl
l H CHy H 11 OH CHeNCs 1y, 246-248 CisHeCIN Oy 11.45 1037 4.52 4.8
2 CHy CH: H H OH CHoNCHue 274275 CiHayCINOy 10.95  10.87 4.32 {40
3 CHy CH; H H OH CH,NCH O 237-238.5 CreHxCINO,  10.85  10.95 +.30  +.25
{ CH;y CH, H H oOH CH,N(CH,).  237-238 CiHisCINO, 12,50 12.38  4.04 490
5 CHy CH; H H OH CHLN(CaHy):  181-183 CieH2CINO;  11.37  11.45  4.49 +.51
6 CH; H H 11 CH,N(CHy). OH 233-234 CisHisCINO; 10,68 10.5¢  4.22  1.17
T CHy; H H H CH,NCH;,, OH 201204 CuHaCIN Oy .54 0.30  3.77 3.8
N GH; H H H CHNCHO OH 250-261 CanHaCIN Oy 0. 44 .41 375 3.8l
0 N CH, H H OH CHoN(CsHy)e  204-206 C:Ha CINO, 1.9t 1177 470 .62
i CHy; o H OH CHeN(CHy):  207--208 Ci:H,sCINO, 13.17 13.29  5.20  5.13
11 11 CH, H H OH CH.NCH;O)  231-233 CusHCINOg  11.37  11.25 4.4 445
12 CH; CHy H H OH CHoNC;Hia 250-251 C13HaCIN (g 1.4 10.53 4.14 .01
13 CH, CH, H H OH CH.NCH;O 225226 CrHCINO, 10,43 10.37  4.12 £.20
i+ CH, CHy i 1 OH CHoN(CHy)e  196-108 CisHyCIN Oy 11.91 i1.83 +.70 F.ON
5 CH, CH, H H OH CHoN(GoHy):  170-172 CuHuCINOs 1088 1075 4.30 4+ 19
16 CHy; H H H CH.NCHgO OH 230232 CisHiCIN Oy 11.37  11.36 440 4.1

17" CH, H CHNCHg(y H CH.NCH;O OH CapHus N0

* Iithanol was used as solvent for the synthesis of the products reported.

site as in the example described in lixperimental.
np. 210-211° (from methanol).  Anal.  Caled. for CaHagN2Os: N,

3-Ethyl-7-hydroxy-8-hydroxymethyl-4.methylcoumarin (V).
An ethanoli¢ solution of 0.5 g. of 3-ethyl-8-formyl-7-hydroxy-4-
methyleoumarin (IT1) was hydrogenated over Raney nickel until
i mole of hydrogen was absorbed. The solution, filtered from the
cutalyst, was evaporated to dryness and the residue was crystal-
lized from ethanol; 0.3 g. of white solid, ur.p. 170-172°.

Anal. Caled. for CiHuOg: €, 66.66; H, 6.03.
¢, 66.46: H, 6.10.

The diacetate (VI) was a white crystalline solid (Iromn eth-
anol), with no sharp melting point.

7-Acetoxy-8-acetoxymethyl-3-ethyl-4-methylcoumarin (VI), -
S-Dimethylaminomethyl-3-ethyl-7-hydroxy-4 - methylcoumarin
(I) (1 g.) and 1 g. of anhydrous sodium acetate in 15 ml. of
acetie anhydride were refluxed for 2 hr. The reaction mix-
tiure wag poured into ice~water and thic separated solid wasg
filtered, washed, and dried i rucuo. On ervstallization from
ethannl 0.8 g. of white erystalline product, with no sharp melting
point, was obtained.

dnal. Caled, for CiHiOe: C, 64.15:
G4.20; H, 5.80.

[Found:

)

H, 5.71. Found:

)

Crystallizing solvent was alcohol-ether.
7

The reaction temperature and the reaction tinwe are (he
v This product was igsolated as a free base,
A8, Found: N, 7.25.

‘I'he infrared spectrun of this product and that of the diacetate
obtained  from  3-ethyl-7-hydroxy-8-hydroxyimethyl-4-urethyl-
coumarin (V) were identical.

8-Methoxy-3-methyl-7-morpholinemethylcoumarin.—A mc(h-
anolie solution of 0.31 g. of 8-hydroxy-3-methyl-7-morpholine-
methyleoumarin hydrochloride (Table 111, 16) was treated with
2 equivalents of methanolic KOH; the solvent was removed and
the residue suspended in 15 ml. of anhydrous acetone. Di-
methyl sulfate (0.16 g.) was added and the mixture was refluxed
on a steam bath for 4 hr.  The evaporation of the solvent left o
residue whiclt was taken up with water and extracted with ben-
zene. The organic layer was washed successively with 29 NaOH
and water.  After removing the solvent, the residue was crystal-
lized fromn benzene-petroleumn ether, 0.1 g. of white crystals,
1.p. 80-90°,

Anal. Cualed. Tor CllgNC: € 66.42; H, 6.62;
Found: €, 66.51; H, 6.50; N, 4.77.

This compound was quite dillerent [rom S-metltoxy-3-niethyl-
A-norpholinemethyleoumnarin (dertved from Table 11, 28), m.p.
159--161° (front methanol).

Anal.,  Caled. for CisHigN Oy N, 4,83,

N, 4.8,

I'ound: N, 4.82.
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