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Yield,
No. R T4, *C () vy IParmoala
1 N(Calla)s 170-181 (1. 35] 5.8 CulEn NGOy
2 Pyrolidino 146-160 (0.27) BT Cou HN:D;
3 Piperidino 205-215 (0.33) 50,2 Clal T N3Oy
4 Morpholino ESO-105 (0.55) 27.2 Cay N,

at reduced pressure. The fraction distilling at 165-171° (0.40
mm) was collected; vield 12.3 g (71.69). A disuceinate deriva-
tive had mp 136.5°.

Anal. Caled for Cyyly
Found: C, 65.72; H, 7.52; N, 11.95.
(disiecinate): N, 7.23. Fouud: N, 7.12.7

The physical constants, yields, aud aualyses of additional
3,4,5-triniethoxybenzylethylenedinmines, prepared in a1 manner
similar to that desceribed above, are given in Table I,

v

N3Oz €, 66.02; 11, T.8%; N, 12,10,
Culcd for Cg7IquN3();
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Tertinry esters of phosphoric ncid which contain a rather aeidic
alecohol or phenol residue are inhibitors of acetylcholinesterasc
and  other hydrolytic enzymes. Acetylcholinesterase in its
reactions with other types of compounds reacts much more
rapidly with compounds containing a quaternary ammoninm
or stibstituted ammoninm fuuction iu the leaving group than it
refncets with similar compounds lacking this strnetire.

[t would seem then that O-diethyl phosphoryl esters of amino-
phenols might be iuteresting compounds for this flield of study.
Althongh this principle iv widely recognized, only a few com-
pouuds of this type have been previously prepared,?—* and we
have therefore undertaken the prepuaration of & number of new
ones.  The componnds are of the types I, II, ITI, and some bis-
gnaternary compounds containing a dimethylene ether bridge,
-CHLOCH.—, between the two ring nitrogens (see Table I).
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The general procednre was to diethylphosphorylate the anino-
phenol aud then to quateruize the amine with methyl p-toliene-
sulfonnte.  The product is not obtained with methyl iodide,
and Andrews? snggested that the resulting product might bé the
following betaine.

(1) ‘This work supported by the Division nf Researcli Grants and Fellow-
ships of the Natioual Institutes of Health, Grant NB00573-18 and Program
Project Grant GMO09069-04; by the 7. 8. Public Health Service and Re-
searchh Career Awanl GM-K3-15,012; aud by National Science Foundation
Cirant GI3 2817,
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Chem, Soc., 1638 (19043,
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Our result= supporl this view. It is therefare necessary io
avoid heating these componuds in the presence of a uneleophilie
agent such as I~ but it is safe to heat in the presence of anions
sieh as piernte nnd p-tolaenesulfonate.

Experimental Section

Quinolinols aud d-1soquinolinol were commereinl prodnets.
Stulbazoles were prepaved according ur the method of Papa,
el ald The 45" derivative, not previously prepared was also
»htatied by this methad; vield 7497, mp 225°.

Anal. Culed for CuILLZNO: ¢ 79.16;
IFound: C,78.93; 1, 5.53; N, 7.15.

The 4,4'-hydroxystilbazole was rediiced 1o the dibhydrostil-
hazole with sodium amalgnm at reflux temperature for 6 hr i
methanol containing s dinn methoxide nsing the one-half amonnt
of NaHg: vield 70¢%.

4-(3-Pyridylazo)phennt was prepared by coupling S-pyridine-
diazoninm chloride with phenol in agueons alkali.  The produet
was precipitated by nentralization with aeid; yield 819¢; re-
erystallized from methanol, mp 219°.

Anal. Caled for CHENO: ) 66.52; H, 4.55; N, 2110,
Found: C, 65.87, H, 4.55, N, 20.55.

Diethyl Phosphorylation.--The procedure  using  diethyl
phosphoryl chloride wax slightly wmodified after Andrews, of al.?
Sodhun wethoxide was used instead of sodinm ethoxide nud the
reaction mixture was not heated.  After I hr at room temperi-
uire the retction mixture was diluted with Ha) and the prodin-t
wits extracted with cther,  After washing (NaOH, H.0) the
cther layer was dried (NuwsU,) in the presence of charconl.

IT, 5.62; N, 7.10.

The ether was evaprrated aud the erude produet was sufliciently

xd {or subscquent preparations withont distitlation.
Picrates were prepuared for

pure to be 11s
Yiekls varied from 23 1o 604/
identification.

Quaternization.--The N-methyl quaternary salts were pre-
pared by heating the diethyl phosphnte ester with 30¢; exeess
methyl p-toluensulfonnte in dimethylformamide (DMFEF) o
stenmmn bath. The erude product was preeipitated with cther.
It the product was relatively high melting, it was recrystallized
from neetoue. it was an oil, or oily, it was transformed into
the picrate by dissalving in hot water »r methanol and adding
hot aqueons sodimn pierate.  The picrates separnted on cooling.
The pierates were reervstallized from wethinol. The yields
ranged from 50 to 75, .

To check Andrews' hypothess that methyl iodide might
vield the betaing, the diethyl phosphoryl ester of d-isoguinolinol
was heated for 1 hr au u steam bath with excess methyl iodide-
in DMF. The solution was cooled and n lemon-colored pre-
cipitate, mp 288°) insoluble in acetone, was obtained with ether.
The eompound was very soluble in water and gave n negative
iodide test with AgNt);. "The analysis agrees with the betaine
hydrate.

Anal. Cuoled for CLHLNOLHD: C) 50.52; T, 5.66; N,
4.91; P, 0.86. Fouud: C, 50.07; H, 6.13: N, 4.95: P, 10.91.

Bisquaternary Compounds Containing an N,N’-Dimethylene
Ether Bridge.—-Bis(chloromethyl) ether was transfornied to the
iodide with excess Nul in acetone.  NaCl was filtered off und the
O-diethyl phosphorviated tertiary amine in acetoue solition
way added. A dilute ngueons solution of sodinm picrate was

5y D P, B Shiwenk, and 1L Klingsberg, . s Cheme Soe,, T8, 253
1451},
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Mp. Solvent of Caled, % Found, %—-—
No. b c R Y ocd recrystn Formula C H N P S C H N P S

Diethyl Phosphory! Esters of Quinolinels, Hydroxystilbazoles, 4,4’-Hydroxydihydrostilbazole, and 4-(3-Pyridylazo)phenol
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icrate ™ Picrate =
R Picrate R crate
1 3 H 159  EtOH
2 3 CH; 111¢ H:0
3 5 H 157 MeOH
4 5 CH: 117 MeOH-Et:0 CuoHuaN:OnP  45.81 4.0¢4 10.69 5.91 46.23 3.96 10.36 5.72
5 6 H 178 MeOH
6 6 CH; 137  MeOH CoHuN:OnP  45.81 4.04 10.69 5.91 46.00 3.83 10.34 5.87
707 H 168  MeOH
8 7 CH: 92  MeOH CoHaNOuP  45.81 4.04 10.69 5.91 46.27 3.95 10.70 6.01
9 8 H 123 H:0
10 8 CHs 107 H:0 CuHaNOuP  45.81 4.04 10.69 5.91 45.86 4.43 10.68 5.96
11 57 H 141 MeOH
12 5/ CH; 133 MeOH
13 5 ... CH: 129¢  Me:CO CuHxNO/PS  53.95 5.61 3.00 6.63 6.8  53.79 5.37 2.97 6.34 6.47
14 4 2 H CH=CH 134 MeOH
15 4 2 CHs CH=CH 157 MeOH CuHxN,OnP  50.01 4.37 9.72 5.37 49.95 4.04¢ 9.88 5,38
16 4 3 H CH=CH 163 MeOH
17 4 3 CHs CH=CH 127 MeOH CuHusN:OuP 50,01 4.37 9.72 5.37 50.05 3.86 9.66 5.44
18 4 4 H CH=CH 141 MeOH
19 4 4 H CH=CH 1217 MeCO~Et:0
20 4 4 CHs CH=CH 152 MeOH
21 4 4 CHs CH=CH 168 MeCO CxHuNO/PS  57.79 5.82 2.70 5.96 6.17 57.75 5.76 2.90 5.80 6.06
22 4 4 H CH:CH. 103  MeOH-H:0
23 4 4 CH: CH:CH: 7 MeOH-H:0 CuHzNOuP  49.83 4.71 9,69 5.36 49.68 4.81 9.67 5.25
24 3 4 H N=N 133 MeOH
25 3 4 H N=N 115  MeOH-Ft:0
26 3 4 CHs N=N 104  EtOH C2HuN:OuP  45.68 4.01 14.53 5.36 45.85 4.40 14.35 5.31

Bisquaternary Compounds Containing the Bridge CH,OCH, between the Two Ring Nitrogen Atoms

27 6 193 Me:CO
28 5 134  EtOH-Me:CO  CuHuoNsOxP: 45.20 3.79 10.55 5.83 44.95 3.67 10.70 5.88
20 4 2 CH=CH 197 MeOH CusHusNsOuP: 49,41 4.15 9.60 5.31 50.20 4.68 9.78 4.57
30 4 3 CH=CH 129 MeOH CusHisNsOuP2 49,41 4.15 9.60 5.31 49.26 4.21  9.63 4.92
31 4 4 CH=CH 192  MeOH CisHisNsO2P: 49,41 15 9.60 5.31 49.64 4. 9.39 5.29
32 4 4 CH:CH: 87 MeOH

¢ The formula weight of all compounds except those containing CH=CH and N=N, which were not tested, was correct to 1.5% by

the picrate method.

points were taken on a Uni-Melt apparatus.

Toluenesulfonate.

® This number refers to the quinoline or pyridine rings.
¢ Previously reported;? softens at 108-110°, melts at 135-137°.

added a few minutes later, and niuch of the solvent was evapo-

rated at room temperature,

cooling and was recrystallized from methanol.

Analysis for Picrate.

The crude picrate was obtained by

All the picrates except those containing

the chromophores CH=CH and N=N were analyzed by
measuring the optical density at 415 mu of a solution at about
2 X 107% M in 109, ethanol. The method was standardized
with picric acid and a few drops of dilute alkali. All compounds
were correct with £1.59, which is about the acenracy of the
method. The identity of the unquaternized esters in those com-
pounds containing a chromophore rests upon the correct analyses
of the gnaternized derivatives.

6,12-Diphenyldibenzo [b,f][1,5]diazocines
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Since 2,8-dichloro-6,12-diphenyldibenzo(b,f1[1,5]diazocine was
shown to have hormonelike activity,! a number of analogs were
(1) Pharmacological data on some of the compounds described will be pub-

lished at a later date; seealso G. W. Dunecan, S. C. Lyster, and J. B. Wright,
Proc. Soc. Ezptl. Biol. Med., 120, 725 (1965).

¢ This number refers to the benzene ring. ¢ Melting
/ Isogninolinol. ¢ p-

prepared. In two cases?® 6,12-diphenyldibenzodiazocines were
formed by heating the corresponding 2-aminobenzophenone hy-
drochlorides. We have fouud that dibenzodiazocines can be
prepared conveniently and in good yields from 2-aminobenzo-
phenones when Lewis acids are used as condensing agents.

Experimental Section

All melting points are corrected. Ultraviolet spectra werg
determined in isopropyl alcohol using a Cary 14 spectropho-
tometer.

General Procedure.”—The corresponding 2-aminobenzophe-
none was dissolved in an inert solvent, the catalyst was added,
and the solution was heated under reflux for the time indicated.
After cooling, the solution was washed with aqueous sodium
hydroxide, and the solvent was removed in vacuo. In each case
the crystalline reaction product was recrystallized from a mix-
ture of methylene chloride and alcohol to give pale yellow
prisms.

Acknowiedgement.—We are indebted to Dr. V. Toome and
Mr. 8. Traiman for the spectrophotometric determinations and
to Dr. Al Steyermark and his staff for the microanalyses.

(2) A. Sondheimer, Chem. Ber., 29, 1272 (1896).

(3) A. Giacalone, Gazz. Chim. Ital., 656, 120 (1935):
54509 (1935).

(4) Variations of the condensing agents and solvents gave different yields
of the respective product. One representative example for the preparation
of each compound is shown in Table I on the following page.
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