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Experimental® NH. NH,
<7 NH,N\H. o
1-(2-Deoxy-5-0-trityl-g-p-lyxosyl)uraeil (II).-—To 1 cooled —_— NNH.
solution of 1.73 g. (3.68 mmoles) of 5°-0-trityl-2'-deoxanridine R SCOCH (/_' ¢ H»“

(I) in 10 ml of dry pyridine was added 0.57 ml. (7.36 nunoles)
of methanesulfonyl chloride and the mixture held at 5° for 16 hr.
Water (2.0 ml) was added and, after 0.5 hr. at room temperature,
the reaction mixture was poured into 500 ml. of stirred ice-wuter.
The off-white solid was collected and washed with generons
quantities of water. The air-dried prodnet was dissalved in S0
ml. of 5067 ethanol that contained 14.5 ml. of & sodium hydroxide
and the solution was refluxed for 4 lir. The volime was then
reduced in vacuo to ca. 40 ml.; the reaction mixture was then
chilled and carefully acidified (pH 2) with dilute hydrochlorie
acid. The gelatinous product was collected, washed with water,
and siicked dry. The dry product was readily transformed
to a crystalline solid on stirring with 50 ml. of ethanol at room
temperature for 0.5 hr., wt. 1.64 g. (9557 yvield), m.p. 225-228*
Two recrystallizations from ethanol provided an analytical
sample, nup. 230-240°, [a]®p —14.0° (¢ 0.05, DMF); alo®
262 mu (e 10,630), and Apin 243 mu (e 65705,

Anal. Caled. for CygHaeN2Og: C, Y147 H, 557, N, 5.06.
Found: C, 71.30; H,5.73; N, 5.64.

1-(2-Deoxy-3-p-lyxofuranosyl)uracil (III).-—A solution of 1.45
g.(3.08 mmoles) of IT in 10 ml. of 80¢% acetic actd was refluxed for
10 min, The reaction mixture was evaporated to dryness 7
racwo and the residue was evaporated from three 10-ml. portions
of ethanol. The product ecrystallized from methanol-ethyl
ncetate, 0,58 g. (two crops, 8397 vield), nip. 163-165°. A second
recrystallization from methanol failed to alter the melting point;,
L] ™D 4+58.2 (¢ 0.55, ethanol); in H.0), A, 263 mu (e 10,6207,
and Apun 232 mp (e 2760); 0.1 N HCL A 262 mu (e 9610),
and Apin 251 mg (e 2220); 0.1 N NanOH, AL 262 mpu (e 7070),
add A,un 241 mp (e 4520).

Anal. Culed. for CeHNOx: C, 47.56; H, 5.30; N, 12.28,
Iround: C,47.22; H,5.40; N\, 12.09.

1-(2-Deoxy-3-n-lyxofuranosyl)-5-iodouracil (IV).''—A mixturc
of 0.25 g. (1.1 mmoles) of IIT, 0.25 g. (1 mmole) of loding, 2.5 nil.
of N nitric acid, and 1.3 ml. of cliloroforni was refluxed for 2 hr.
On cooling, a eolorless crystaliine solid wuas deposited. The
product was collected, wushed free of iodine with ther, and
recrystallized from water, 0.23 g. (57¢ vield), m.p. 180-1x1°
dec., [a]®p —4.40° (¢ 0.81, ethanol); in HaO, A,ux 289 mu (e 65301
and A 247 mp (e 970); 0.1 N HCL, A, 288 (e 4330), and 255 mu
(e 2010); 0.} N NuOMH, Moax 278 m (e 3310) and X, 254 mu
(e 2830).

Anal. Caled. for CoHuIN.Os: C, 30.52; H, 3.13; 1,55.84:
N, 7.91. Found: C,30.28; H, 2.88; I,55.70; N, 8.04.
{4) Melting points are corrected. Ultraviolet spectra were recorded by u
Cary Model 11 spectrophotometer. Analyses were perforined by Micro-
Tech Laboratories, Skokie, 111.

(10) J. Swinrt and F. Sorm, Collection Czech. Cipem. Commun., 28, 553
(1960); Chem. Abstr., 84, 12145 (1960).

(11} This procedure is identical with that deseribed Ly W. H, Prusoff,
Biochim. Biophys. Acta, 82, 295 (1959), for tle preparation of S-jedo-2°-
deoxyuridine.

5-Aryl-1,3-dihydro-2H-1,3,4-benzotriazepin-2-

ones
THEODORE S, SULKOWSKI AXD ScorT J. CHILDRESS

Research and Development Division, W yeth Laboratories Inc.,
Radnor, Pennsylrania

Reccived November 21, 1963

Because of our interest in 1,4-benzodiazepin-2-ones' and 3,1,4-
benzoxadiazepin-2(1H )ones,? it seemed desirable to prepare
some aza analogs of these ring systems. Accordingly, several
5-aryl-1,3-dihydro-2H-1,3,4-benzotriazepin-2-ones have been pre-
pared by two related methods, as shown in the reaction scheme.

(I} 8. C. Bell, T. 8. 8ulkowski, C. Gochman, and 8. J. Childress, J. Ory.

Chem., 27, 562 (1962).
(2) T. 8. Sulkowski and 3. J. Clildress, ibid., 27, 44214 (1962).
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Experimental

5-Phenyl-1,3-dihydro-2//-1,3,4-benzotriazepin-2-one.-—A solu-
tion of 12 g. of 12.59 phosgene in benzene was added dropwise to
i cooled solntion of 3.2 g. of 2-nininobenzophenone hydrazone
and 5 ml. of triethylamine in 50 ml. of benzene. After addition
was completed, the mixture was stirred at room temperatire
for 1 hir. After separating the triethylamine hydrochloride by
filtration, the solution was evaporated to dryness in rvacuo.
Recrystallization of the residne from ethanol afforded 1.4 g.
of product, m.p. 238°,

Anal.  Caled. for CLH;N,O: C, 70.87;
Found: C, 70.69; H, 4.53; N, 18.04.

7-Methyl-5-phenyl-1,3-dihydro-2H-1,3,4-benzotriazepin-2-one,
m.p. 253-255°, wus prepared similarly froni 2-amino-5-methyl-
benzophenoue hydrazone in a yield of 50¢.

Anal.  Caled. for C:HN;0: C, 71.70; H, 5.21; N, 16,72,
Yound: C,71.61; H, 5.43; N, 16.64.

7-Chloro-5-phenyl-1,3-dihydro-2#-1,3,4-benzotrlazepin-2-one,
----- A mixture of § g. of 2-amino-5-chlorobenzophenone and 5 ml. of
cthyl hydrazinecarboxylate was heated at 190° for 1 hr. The
mixture was cooled and dissolved in 75 ml of ethanol. On
standing there was obtained 1.6 g. of product, m.p. 246-248°.

Anal.  Caled. for C H, CIN,O: C, 61.89; H, 3.72; Cl, 13.05;
N, 15.47. Found: C, 61.65; H, 3.72; Cl,13.27; N, 15.18,

Concentration of the mother liquor afforded 0.5 g. of 2-amino-
5-chlorobenzophenone hydrazone ethyl carboxylate, m.p. 209°.

H, 4.68; N, 17.70,

Anal. Caled. for CHCINO.: C, 60.47; H, 5.07; Cl
11.16; N, 13.23. Found: €, 60.16; H, 5.07; Cl, 11.25; N,
13.04.

Quinazolines and 1,4-Benzodiazepines. XIX.!
N-Alkyl Derivatives of Substituted 1,3,4,5-Tetra-
hydro-5-phenyl-2H-1,4-benzodiazepin-2-ones

R. Tax Fryer, B. Brrst, J. FarLey, avo 1. H. STeRNBACH

Depuartiient of Chewdical Reseavch, Research Division, Hoffmairn-
La Roche Inc., Nutley, New Jersey

Becetved Januqey 16, 196

As 1 continuation of our investigation on psychotherapeutic
agents of the 1,4-benzodiazepine class of compounds, we have
prepared a series of 1,3,4,5-tetrahydro-5-phenyl-2H-1,4-benzo-
dinzepin-2-ones and from these compounds a number of N-alkyl
derivatives, For the sake of simplicity, the Experimental section
of this paper will concern itself with the chemistry of only one of
these compounds, namely, 7-chloro-5-(2-fluorophenyl)-1,3,4,5-
tetrahydro-2H-1,4-benzodiazepin-2-one and its N-methyl de-
rivatives. As shown in the Ixperimental, because of the differ-
ence in basicity between the two nitrogen atoms, we found it
possible to alkylate the l-nitrogen independently of the 4-ni-
trogen and vice versa. All other compounds and derivatives
prepared by the same procedires will be found in Table IIL.

0y Poper XVIIL: L. H. Sternbach, 5. Reeder, A. Steinpel, and A. 1.
Ruoelin, J. Org. Chem., 29, 332 (D61,
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NHR,
syon
R, CO
R,

Crystd. Yield, ~——% Caled.— ——% Found——
R R, Rs R4 Method? from M.p., °C. A Formula C H C H
F F H H VA Hexane 99-101 84 CiHFoNO 66.95 3.89 67.20 4.00
F F H COCH:Br VID MeOH 116-118 92 CsH)eBrF.NO. 50.87 2.85 50.62 2.80
F H Cl H VA Hexane 96-97 52 C1.HCIFNO 62.54 3.63 62.64 3.62
F H Cl COCH.Br VID MeOH 143-144 .5 87 CisH:BrCIFNO, 48.61 2.72 48.43 2.92
Cl C1 ¢ H VA Hexane 81-83 89 C;HsClz;NO 51.95 2.68 52.21 3.01
¢l Cl C COCH.Br VID MeOH 147-150 65 C;H¢BrClI3;NO; 42.74 2.15 42.72 2.41

@ The letters denoting the method of preparation refer to the Experimental section of papers V and VI of this series?® (e.g., V A refers
to method A in the Fxperimental section of paper V).

SUBSTITUTED 1,3-DINYDRO-5-PHENYL-2H-1,4-BENZODIAZEPIN-2-

TasLe II

Crystd}
Ri Re Rs Ry Method® fromn M.p., °C.
F F H H VI H*-N Ac. 197-200
F F H CH; VIS Hex. 110-111
F H Cl H VI H-N Ac. 230-232
F H Cl CH; VIS Ac.-hex. 160-163
Cl Cl Cl H VI H-N Ac. 231-233
Cl Cl Cl CH; VIS Ac.—hex. 178-181

ONES

« The letters denoting the method of preparation refer to the Experimental section of paper VI in this series (seeref. 2).
¢ As previously reported (see ref. 2) it was not necessary to isolate the intermediate aminoacetamidobenzo-
These compounds were cyclized (method N) directly to the 1,4-benzodiazepin-

acetone, hex. = hexane.
phenones (method H) from the ammonolysis reaction.
ones.

All but three of the parent benzodiazepinones used in these
syntheses have been reported elsewhere.2=7 The physical prop-
erties and the methods of preparation of the three, previously
unknown, benzodiazepinones and their intermediates® are given
in Tables I and II.

Experimental

All melting points were determined microscopically on a hot
stage and are corrected. The infrared spectra of starting materials
and reaction products were compared in every case in order to
confirm or exclude structural changes. The infrared spectra
were determined either in 2-49, chloroform solutions or in a
potassium bromide pellet using a Perkin Elmer Model 21 spec-
trophotomer.

7-Chloro-5-(2-fluorophenyl)-1,3,4,5-tetrahydro-2H-1,4-ben-
zodlazepin-2-one. Method A.—Hydrogenation? of a solution of
11.2 g. (0.0375 mole) of 7-chloro-5-(2-fluorophenyl)-1,3-dihy-

(2) L. H. Sternbach, R. I. Fryer, W. Metlesics, E. Reeder, G. Sach, G,
Saucy, and A, Stempel, J. Org. Chem. 27, 3788 (1962).

(3) 8. C. Bell, T. 8. Sulkowski, C. Gochnian, and 8. J. Childress, ibid., 27,
562 (1962).

(4) L. H. Sternbach and E. Reeder, ibid., 26, 4936 (1961).

{5) G. Saucy and L. H. Sternbach, Helv. Chim. Acta, 45, 2226 (1962),

(6) L. H. Sternbach, R. I. Fryer, O. Keller, W. Metlesics, G. Sach, and
N. Steiger, J. Med. Chem., 6, 261 (1963).

(7) L. H. Sternbach, G. Saucy, F. A. Smith, M, Miiller, and J. Lee, Helv.
Chim. Acta, 46, 1720 (1963).

(8) L. H. Sternbach, R. I, Fryer, W. Metlesics, G. Sach, and A. Stempel,
J. Org. Chem., 27, 3781 (1962).

(9) Hydrogenation was carried out at room temperature and at at-
mospheric pressure. One molar equivalent of hydrogen was adsorbed.

Yield, ——% Caled.—— ——% Found——
% Formula C H C H
93 CisHieFaN20 66.17 3.70 65.93 3.83
82 CisH1oFo N0 67.13 4.23 67.09 4.38
92 C:HioCIFN.O 62.40 3.49 62.10 3.54
73 CisH,,CIFN:O 63 .40 4.00 63.32 4.30
83 CisHClN0 53.02 2.67 53.20 2.86
70 C1sHiiClsN:0 54.34 3.14 54.30 3.28

b Ac. =

dro-2H-1,4-benzodiazepin-2-one? in 100 ml. of 609, acetic acid
in the presence of 0.2 g. of platinum oxide gave, after filtration
and removal of solvent under reduced pressure, 10.8 g. of a
crystalline product, Recrystallization from acetone gave 10.3 g.
(90.5%) of pure product, white needles, m.p. 216-217°.

Anal. Caled. for C:H.CIFN,O: C, 61.97; H, 4.16. Found:

C, 61.69; H, 3.92.

7-Chloro-5-(2-fluoropheny!)-1,3,4,5-tetrahydro-1-methyl-2H-
1,4-benzodiazepine-2-one. Method B. From 7-Chloro-5-
(2-fluoropheny!)-1,3-dihydro-1-methyl-2H-1,4-benzodlazepin-2-
one.?—A solution of 13.4 g. (0.0442 mole) of the 1,4-benzodiaze-
pinone in 75 ml. of 609, acetic acid was hydrogenated and worked
up as previously described to give, after recrystallization from an
acetone-hexane mixture, 11 g. (81.5%,) of product, white prisins,
m.p. 136-138°,

Anal. Caled. for C,¢Hi CIFN:0: C, 63.06; H, 4.63. Found:
C, 63.31; H, 4.86.

Method C. From 7-Chloro-5-(2-fluorophenyl)-1,3,4,5-tetra-
hydro-2H-1,4-benzodiazepin-2-one.—A solution of 10 g. (0.0334
mole) of the tetrahydro-1,4-benzodiazepinone in 50 ml. of N ,N-
dimethylformamide was stirred at 5° for 20 min. together with
a methanolic solution of sodium methoxide!® (0.0423 mole of
NaOCH;). Then 2.6 ml. (0.0423 mole) of methyl iodide was
added slowly. The reaction mixture was allowed to warm to
room temperature, stirred for 1 hr., and poured into 600 ml. of
water. The product was extracted into dichloromethane which
was washed with water, dried, and concentrated. Recrystalliza-
tion of the residue from an acetone-hexane mixture gave 9.5 g.

(10) This solution contained 4.2 mequiv. of sodium methoxide per ml. of
absolute wethanol.
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SUBSTITETED 1,3, 4, 5-TETRAINY DRO-D-IMENY L-2H -] -BENZODTAZEIN-2-0NES
R,
| 0
~ <
D
I
A -
“ \‘1 R
N
R
Cryst Mo, Yield? - Colerl SC0 Py
R+ Iy R R R NMethod? from O, eyl o 11 [ 1
I 1 1 1 1l A Ac-per. [a7- 118 4 s 1L N0 73.60 22 T.88 5. 04
1 I I 1= I I CELCL [ 116 32 1T N0 606G .81 T6H.GI G
Iir 5} I 58 5l A DMEP-1T.0 M- 192 ¥ CipIlaBr N0 R8O Q.13 AT.M 1.11
Iir 1 11 C1T: CILS [ MeOH-E1.0 [GG-1T72 20 Cu e BrNsO - HCL a4 40 3,20 1.18
I [l 1 1 I A DA F--11:0 [83--186 73 O CINLO 66.06 [.80 5. 87 -HRO
¢l I oo Oy D C Il 200-206 38 67.01 527 6656 562
Ol IT It ClI: 1 I 121.0 [H-115 T6 6557 ; G386 5 o7
(@] 1 1 T ClTs I3 [Hex. a4 | 31 67 .88 3. 70 G808 T
[} 1 T CH: CHaCHe=C Ha I [Tex. [08-109 5% .82 5 86 G490 6.1
8] Ir [l CILCT - CITy ClLLOT---C I o ClLCL- O - 101 13 4 TR Y BOAN
[ 2% [l 5} 5} B A MeOIT [532 153 T2 G627 1 127
'l [l 5} I I |0} [Tex. oo 18 G104 3 1.71
3y [l 11 Ir I A [tOIT 172176 30 CLILaNLO nol6 G 1.6
ol 1 1 I Cllz [ [Hex. AR} [ Cis T N0 o 7 T
I I 1 Il [ \ MeOII 2201220 87 CullBr PN N B NTh
Ly [ Il Il I3 1.0 AR L CU I NGO 5621 b 161
(W [ LT Il 1 A AeOIT 230 2Ry 0 CulTnClaNLO ARG i 1.5
[ @ It s Clhy I Ae. -[aQ 2H- 20 S0 CHLeCLNO - TTHe] AR 1 1 5
Ol [ Il L [ I CLLOL 1800 160 172 Al CLlTuC N0 NI 1 1.06
] I’ m 117 A A 200215 68 iDaCT Ny Gl ' no
] I I s 58 ne MeOHT 165167 KT L CTINO G105 o 5050
Cl I 1 Clls 1 AcDes. [ 1 57 CslsCll G106 5 SR
[ I I ol [ [Tex. i 17 Col L CHEN O 43 80 5 .05
o] Clla I 1 A DN 11 EERINE U] Dl CdTCINGG (S 361
o1 CITs B L [ MeOH-- 510 [97-215 66 CisllgCINLO - T [ 316
I [ 1 5} A Ac.~-hex. [74- 177 06 G560 I. 1.al
I I Ir Il 15 Hex, [[&-120 81 Dl 2.26
I [ 17 [ « MeOII 2023y 35 + GG
[ Ir @l [ I [t:0 [ is 6 ER 12
I [l Cl [r A Cull [YT- 178 o CullsCIENLO -k 1.0n
I 1 (& T [ [Hex. [ov-112 GO CHITCIFNLO 3. 1845
1 [ ' Il [ I MeO - 1210 201205 9z CulDL,CHENLO - 1T 1 1.16
[ 1 @] 1 5} A A, 208--210 53 I CHNLO . a2 R
] @ (G (@] [ [Tex. 150153 530 CsHsCLINGG s 1. Foon
'l (@] (@] Iy I I Ac-hex. [6Y-172 i1t} Cul NiS 3 R H
I I [1 51 [ A CHaCly [62-162 w2 Ol L R .00
5} I 5} CIIy [0 [ Iex. [[v--[22 Nt T T8I G GO
I [ 1 Iy I I CIIa0] [2- 50 Colla NGO TLoon o 3T
[20 5
It 17 l 11 n A C HaClo-hbex. [92- 195 08 Cis [T CINLO GGG 4. 80 GG .28 .07
Il 5} [ O Ol [ [2taO-pet. [a2-155 76 CollCINLO G788 370 GR,01 DGR
+ The letters denoting the method of preparation refer to the Experimental section of this paper.  * Ac. = qcetone, pet. = petrolemn

ether, DMFEF = N,N-dimethylformamide, hex. = hexance, AcOH = acetic acid.
* The starting material for this compound is deseribed in one of the follnwing

only once and optimal conditions were not established,
references (1, 3-7 1.
for methyl iodide in this reaction.

(91¢.) of a pure compound shown to be identical with that ob-
tained by Method B3.

7-Chloro-5-(2-fluorophenyl)-1,3,4,5-tetrahydro-4-methyl-2//-
1,4-benzodiazepin-2-one. Method D.—A solution of 16 g.
(0.054 mole) of 7-chloro-5-(2-flnorophenyl)-1,3,4,5-tetrahydro-
2/1-1,4-benzodinzepin-2-one in a mixture of 30 ml. of benzene and
10 ml. of N N-dimethyifornmamide was heated under reflux for 1
hr. with 7.6 ml. (0.1 mwole) of methyl iodide. The reaction
mixture was cooled, poured into 400 ml. of water, and extracted
with three 50-ml. portions of dichloromiethane. The organic
Imictions were combined, washed with water, dried, and evap-
ornted.  Recrystallization of the residue from u niixture of di-
chlorometlhane and petroleum ether (b.p. 30-60°) gave 7.5 g.
4.6 Y of the product as white prisms, ni.p. 185-186°.

Adand. Caled. for CHCIENLO: €, 63.08; H, 4.60: N. 0.14.

Found: €, 62.67; H, 4.86; N, 9.21.

7-Chloro-5-(2-fluorophenyl)-1,3,4,5-tetrahydro-1,4-dimethyl-
2/{-1,4-benzodiazepin-2-one, Method E. From 7-Chloro-
5-(2-fluorophenyl)-1,3,4,5-tetrahydro-2//-1,4-benzodiazepin-2-
one.-—A salntien of 13 g. (0.0435 mole) of the tetrahydrobenzo-
dinzepinone in 30 ml. of N\ N-dimethylformamide was stirred for

¢ Isolated, and purified as the hydrochloride salt.

“In most eases these experiments were carried onl

7 Where required allyl bromide or ethylodide was snbstitnied

I hies at room temperatire with o nethanolic solution of sodimn
methoxide 10.055 mole of NaOCH;).0 The sodio derivative
thus formed was treated with 20 ml. 10.336 mole) of methyl
tndide and the solution heated for 2 hr. at 60°. The renction
mixture was poured into | Loof water and extracted with four
140-1l. portions of dichloromethane. The extracts were comn-
bined, washed with water, dried over anhydrons sodium sulfate,
filtered, und concentrated. Recrystallization of the residue from
ether gave 10 g. (720)) of the produet as white needles, pup.
124-125°.

Anal. Caled, for (HRCIFN.O: ¢, 64.05;
C, 64.21; H, 5.17.

Method F. From 7-Chloro-5-(2-fluorophenyl)-1,3,4,5-tetra-
hydro-1-methyl-2//-1,4-benzodiazepin-2-one.—A  solntion of
1.9 g. (0.00625 mole) of the 1-methyl derivative in 15 ml. of
N . N-dimethylformanide was treated with 0.8 ml. (0.0125 male)
of methyl iodide and worked 1p ns described under b to give 1.2
g. (6040) of 7-chloro-5-(2-flnorophenyl)-1,3,4,5-tetrabyvdro-1.4-
dimethvl-2H -1 1-henzodiazepin-2-one.

Method G. From 7-Chloro-5-(2-fluorophenyl)-1,3,4,5-tetra-
hydro-4-methyl-2/7-1,4-benzodiazepin-2-one.-- A =alution  of

H, 5.06; I'onnd:


cir.cir-.-nr-
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3.55 g. (0.0116 mole) of the 4-methyl derivative in 15 ml. of N,N-
dimethylformamide was treated with a methanolic solution of
sodiun methoxide (0.014 mole of NaOCH;)! and then with 1.05
ml. (0.0168 mole) of methyl iodide as described under C. The
mixture was worked up as described under C and yielded 2.7 g.
(73%), of a compound identical in every respect with that ob-
tained nnder F.

Acknowledgments.—We are indebted to Dr. Al
Stevermark and his staff for microanalvtical data, to
Dr. A. Motchane and Mr. S. Traiman for infrared
determinations, and to Miss Barbara Petlack for the
compilation of data in the tables.

Derivatives of 2-(2-Pyrimidinyl)acetophenone’
Trank F. EBeTINO? aND E.. D. AMsTUTZ

Depcartment of Chemistry, Lehigh Unirversity,
Bethlehem, Pennsylrania

Recetved February 4, 196/

Cyclic amidines and guanidines are well known classes of
diuretic agents.®? This paper reports the synthesis of sonie deriva-
tives of 2-(2-pyrimidinyl)acetophenone (I),*=¢ a cyclic amidine,
as potential diuretic agents. When the ketone I was reacted
with an equimolar amount of phenylmagnesium bromide the
phenylearbinol was obtained in 319 yield, with recovery of 67%,
of I; phenyllithiumn gave similar results. If one assumes that
part of the Grignard reagent complexes with the pyrimidine ring
nitrogens, then excess reagent should increase the yield of carbinol.
This was found to be true, as the yield increased to 619 and 819,
for 2:1 and 3:1 M ratios, respectively, of Grignard reagent to
ketone.

Catalytic hydrogenation of the methochloride of I produced a
tetrahydro carbinol. The structure assignment was based on
the formation of benzaldehyde (retroaldol) on treatnient with di-
lute sodium hydroxide solution. Stopping the hydrogenation
after 2 moles of hydrogen were added vielded a compound which
did not vield benzaldehyde when reacted with base; therefore,
the tetrahydro ketone structure was assigned to the product.

Experimental’

a,a-Diphenyl-2-pyrimidineethanol. A.—To 14.9 g. (0.082
mole) of phenylmagnesium bromide in 85 ml. of ether was
added over 3 min., 5.4 g. (0.0273 mole) of the ketone I in 225 ml.
of benzene and 60 ml. of ether. The solution washeated at reflux
for 30 min., cooled, acidified with 50 ml. of 109 sulfuric acid, and
the solid filtered to give 7.9 g. (819), m.p. 221-224° dec., of the
hydrobromide salt, after two recrystallizations from nitro-
methane, m.p. 231° dec.

Anal. Caled. for CsHieN,O-HBr: C, 60.51; H, 4.80; N,
7.84. Found: C, 60.11; H, 4.86; N, 7.80.

The free base melted at 141-143°.

Anal. Caled. for CsHysN20: N, 10.14. Found: XN, 10.07.

B.—To 1.71 g. (0.0204 mole) of phenyllithium in 50 ml. of
ether was added over 10 min. 3.6 g. (0.0182 mole) of I in 150 ml.
of benzene and 50 ml. of ether. The solution was diluted with 50
nil. of ether, stirred for 30 min., adjusted to pH 5 with 59 sulfuric
acid, and the solid filtered. The yield of hydrobromide salt was
1.6 g. (259%,), m.p 231-233° dec. From the aqueous and organic
layers 569 of I was recovered.

(1) Taken in part from the thesis of F. F. Ebetino submitted in partial
fulfililment of the requirements for the Master of Science degree at Lehigh
Unijversity, 1933.

(2) William 8. Merrell Co. Fellow, 1851-1953. Author to whom inquiries
should be addressed, Norwich Pharmacal Co., Norwich, N. Y.

(3) (a) W. L. Lipschitz and Z. Hadidian, J. Pharmacol. Expil. Therap.,
81, 84 (1944); (b) W. L. Lipschitz and E. Stokey, 1bid., 83, 235 (1944): (c)
W. L. Lipschitz and E. Stokey, ibid., 92, 131 (1948).

(4) 1. M. Smith, Jr., and B. Roth, U. 8. Patent 2,487,391 (1949),

(5) B. Roth and J. M. 8mith, Jr., J. Am. Chem. Soc.. 71, 616 (1949).
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2-(2-Hydroxy-2,2-diphenylethyl)-1-methylpyrimidinilum Io-
dlde.—A mixture of 2.0 g. (0.0073 mole) of «,a-diphenyl-2-pyri-
midineethanol and 10 ml. of methyl iodide was allowed to stand
in a closed flask for 1 week. Removal of excess methyl iodide by
evaporation yielded 3.0 g. (99%), m.p. 235-240° dec., of yellow
methiodide. One recrystallization from 30 ml. of water yielded
2.29 g. (73.39,), m.p. 239-240° dec.

Anal. Caled. for CeHpINO: I, 30.34. TFound: I, 29.92.

1-Methyl-2-phenacylpyrimidinium Iodide.—A mixture of 5.1
g. (0.0257 mole) of the ketone T and 25 ml. of methyl iodide was
heated in a sealed tube in a water bath at 60-80° for 5 hr. The
vield of yellow solid after filtration was 8.0 g. (91.5%,), m.p. 189~
191°. After 2 recrystallizations from a mixture of ethy] acetate
and ethanol the methiodide melted at 190.5-191°,

Anal. Caled. for CisHisIN,O: N, 824, TFound: N, R.24.

The methochloride was prepared by treating a suspension of
silver chloride in water with an aqueous solution of the methio-
dide.

2-(1,4,5,6-Tetrahydro-1-methyl-2-pyrimidinyl)acetophenone
Hydrochloride.—A solution of 1.5 g. (0.0064 mole) of the metho-
chloride of T in 25 ml. of absolute ethanol was reduced over 70
mg. of platinum oxide catalyst in a low pressure hydrogenation
apparatus. The hydrogenation was stopped after 2 M equiv.
of hydrogen was added (10 min.). The catalyst was filtered and
the filtrate evaporated in racuo to give 1.44 g. (959;) of solid,
m.p. 250-253°. This was recrystallized from 2-propanol and
then butanol to give white crystals, m.p. 252-253°.

Anal. Caled. for Ci;HeN:O-HCl: C, 61.77; H, 6.78; Cl,
14.03. Found: C, 60.90; H, 6.77; Cl, 13.83.

1,4,5,6-Tetrahydro-1-methyl-o-phenyl-2-pyrimidineethanol
Hydrochloride,—A solution of 1.5 g. (0.00604 mole) of I-metho-
chloride in 25 ml. of absolute ethanol was reduced over 70 mg. of
platinum oxide catalyst in a low pressure hydrogenation appara-
tus. The reduction was stopped after 3.5 M equiv. of hydrogen
was added (160 min.) and the catalyst filtered. The filtrate was
evaporated in vacuo, and the residual gum (1.4 g.) when added
to 2-propanol crystallized to give 0.5 g. (32.5%), ni.p. 223-224°,
of white solid. This was recrystallized to constant melting point
(223-224°) from 2-propanol.

Anal. Caled. for CsHisN-O-HCl: C, 61.29; H, 7.52; C],
13.92. Found: C, 61.44; H, 7.36; Cl, 13.84.

When the hydrochloride salt was treated with 109 sodium
hvdroxide solution an odor of benzaldehyde was produced, and
when this solution was acidified and reacted with 2 4-dinitro-
phenylhydrazine, a hydrazone was obtained, m.p. 238-239° (no
depression with benzaldehyde 2,4-dinitrophenylhydrazone, lit.8
m.p. 237°).

(8) R. L. Rhriner and R. C. Fnson, “The Systematic Identification of
Organic Compounds,” John Wiley and Sons, Inc., New York, N. Y., 1948, p.
229,
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Recently we have reported on the preparation of the 5-nitrogen
mustards of tryptophan'® and other indole-3-alkanoic acids.lc
As a continuation of this series we have undertaken the prepara-
tion of the corresponding mustard (I) of indole-3-acrylic acid. A

(1(a) This work was carried out under the auspices of the Cancer Chemo-
therapy National Service Center, National Cancer Institute, National In-
stitutes of Health, Public Health Service, under Contract No. SA-43-ph-
1892, The opinions expressed in this article are those of the authors and
not necessarily those of the Cancer Chemotherapy National Service Center.
The authors are indebted to Mr. O. P. Crews and his staff for the large scale
preparation of intermediates. They are also indebted to Dr. Peter Lim and
his staff for spectral measurements and interpretations. (b) J. DeGraw and
L. Goodman, J. Org, Chem., 27, 1395 (1962). (c) J. DeGraw and L. Good-
man, bid., 27, 1728 (1962).



