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The hydroxyl protons appear as a braad band at § 2.7, H, is a
multiplet at 6.5, Hy at 2.3, Hs at 4.5, H, at 4.0, and H; at 3.7.

It was found that the « and 8 anomers of 12 cotild be separated
by repeated chromatography on silica gel using CHCI; and
CHClsy-methanol as the solvents. The first fraction was 12a,
[a]2D +45° (¢ 10.6, CH;0H), and the second fraction was 12b,
[a]?ip —10° (¢ 4.26, CH;OH).

6-Trifluoromethyl-2-(2’'-deoxy-p-ribofuranosyl)-as-triazine-
3,5(2H,4H)-dione (5-Trifluoromethyl-6-aza-2’'-deoxyuridine, 7).
—The mixture of anomers 12a and 12b (0.10 g, 0.22 mmole),
10 ml of methanol, and approximately 50 mg of prereduced 5%
palladium on carbon in methanol (20 ml) was hydrogenated at
room temperature and pressure. After the mixture had taken
up 10 ml of hydrogen (999 of theory), the rednction was stopped.
The mixture was filtered and the filtrate was evaporated to dry-
ness in vacuo to yield a transparent, semisolid mass (81 mg)
which was chromatographed on silica (Merck AG., silica gel,
0.05-0.2 u) with CHCls. The first fraction contained diphetyl-
methane (identified by nmr). Changing to 159 methanol in
CHCI; gave a fraction containing 54 mg (829;) of the anomers of 7
as a clear glass. After passing an aqueous solntion throngh a
Dowex 50 W (H* form) colnmn, the fractions absorbing in the
ultraviolet were evaporated, and the residue was redissolved in
methanol, filtered, and evaporated to give 7 as a glass, softening
at 78°.  The presence of methanol was confirmed by nmr.

Anal. Caled for C9H10F3N305'CH3OH3 C, 3648, H, 428.
N, 12.76. Found (two samples): C, 36.83, 36.12; H, 3.86, 4.18;
N, 13.22.

Similar reduction of the anomer 12a gave anomer 7a, purified
on silica, [a]?p +76° (¢ 2.3, CH;0H), Amax (pH 1.0) 269 mu
(e 5000), (pH 12.4) 264 mu (e 5000).

The anomer 12b gave b, [a]*D —36° (¢ 2.4, CH;0H), Amax
(pH 1.0) 269 mu (4900), (pH 12.4)264 mu (£4900), after chroma-
tography with methanol. Compound 7b gives the following sig-
nals in the sugar portion of the molecule: H, § 6.6; H,, 2.5; H;,
45; Hy, 4.0; and H; 3.7. The integral is consistent with the
strieture.

Inhibition Studies. Dihydrofolate Reductase Assay.—The
stoek solution of NADPH was prepared by dissolving NADPH
(Sigina Chemical Corp.) in 0.02 M Tris buffer at a pH of 8.5 to
give a final concentration of 0.5 umole/ml. Dihydrofolic acid,
prepared by dithionite reduction of folic acid according to Futter-
man, 3 was dissolved in 0.005 M acetate buffer containing 0.01 3
mercaptoethanol at a pH of 4.5 to give a final concentration of
0.5 ymole/ml. The assay was that of Friedkin and co-workers?
and contained 0.2 ml of the NADPH stock solittion, 0.1 ml of the

(35) S, Flitterman, J. Biol. Chem., 228, 1031 (1957).
(36) M. Friedkin, E. J. Crawford, 8. R. Humphreys, and A, Goldin,
Cancer Res., 22, 600 (1962).
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dihydrofolic acid stock solution, 0.75 ml of 0.02 Af mercapto-
ethanol in 0.1 M phosphate buffer at pH of 7.5 and enzyme,
inhibitor, or inhibitor solvent, and water to a total of 1.5 ml.
Dihydrofolic acid was replaced by 0.005 M acetate buffer con-
taining 0.01 M mercaptoethanol at a pH of 4.5 in the reference
cell.

The change in absorbance at 340 mu (32°) in a Beckman DB
spectrophotometer was recorded with 10 X expansion of the
transmission scale and was linear for 10 miu. After conver-
sion to absorbance units, 529 of the chanuge in absorbance rep-
resents the utilization of dihydrofolic acid, and this change was
nsed in determining the specific activity of the enzyme.

Iuhibitors were dissolved in water, alcohol, or 0.02 3/ NaOH
to give stock solutions contaiiting 1 wmole/0.1 ml. When base
or alcohol was used as the solvent the effect of the solveut on the
mninhibited reaction was examined, and the:e rates were com-
pared to the inhibited reaction.

Thymidylate Synthetase.—The assay solution contained 0.05
wmole of deoxyuridine 5-monophosphate (Sigma Chemical
Corp.), 0.22 umole of tetrahydrofolic acid (General Biochemicals
Carp.), 15 umoles of formaldehyde, 25 wmoles of MgCls, 130
umoles of mercaptoethanol, 0.9 umole of disodium ethylenedi-
aminetetraacetic acid, 45 umoles of Tris buffered at a pH of 7.4,
and enzyme to a total volume of 1.2 ml. Tetrahydrofolic acid
was added to 1 M mercaptoethanol and adjusted to pH 7.4 and
this solution containing approximately 20 wmoles/ml was di-
vided into small fractions and frozen. Deoxyuridine 5'-motio-
phosphate was dissolved i1 water to give a stock solution con-
taining approximately 1 umole/ml and was stored, frozen. The
assay stock solution (minus mix) contained 12 mmoles of mer-
captoethanol, 27 umoles of tetrahydrofolic acid, 1.8 mmoles of
formaldehyde, and 3 mmoles of MgCl; in a total volume of 30 ml.
The assay sample cell contained 0.25 ml of the minus mix and
0.05 mi of the deoxyuridine 5’-monophosphate stock solution
and enzyme, inhibitor solittion, or inhibitor solvent and buffer A
were added to a total of 1.2 ml.  Deoxyuridine 5'-monophosphate
was replaced by water in the reference cell.

The change in absorbance at 340 mu was read at 30° in a
Beckman DB spectrophotometer and recorded with 10 X ex-
pausion of the transmission scale and converted to absorbance.
TUnder these conditions the change in absorbance nsually was
linear for the first 10 min.
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Vaviously substituted 1,4,5,6-tetrahydro-as-triazines were prepared by treating uitriles with hydrazino aleohols
iu the presence of concentrated sulfuric acid. The scope and mechanism of this reaction was investigated. The

spectral properties ind pharmacological activity of the compounds are discussed.

trans-( — )-3-(0-Chlorophetiyl)-

1,6-dimethyl-5-phenyl-1,4,5,6-tetrahydro-as-triazine was fotnd to possess analgetic activity as measured by the

inhibition of hydrochloric acid induced writhing and by a modified hot plate procedure.

Five other compoinds

were found to inhibit maximal electroshock seizures in mice indicating anticonvulsant activity.

We observed that N-amino-(—)-ephedrine (I) reacted
with benzonitrile in concentrated sulfuric acid at

(1) Presented in nart before the Division of Medicinal Chemistry at
(he 132nd National Meeting of the American Chemical Society, New York,
N. Y., Hept 1966,

ambient temperature to give trans-(+)-1,6-dimethyl-
3,5-diphenyl-1,4,5,6-tetrahydro-as-triazine  (II). A
literature search revealed the absence of any reports
on the acid-catalyzed econdensation of hydrazino
alcohiols nnd nitriles.  In fact, the only exainple of a
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or y Merle- Calbsl, 750 - - I'onmwl, ¢, -
Na. JEd 1 1M R mp, €C viebl sl © 1 N & 1 N

I 4-CICs1, Cliy I Colla 134-135 2 A 68 1L 6,05 14,02 6788 6.24 13,80
2 CelT; CH; 11 Cells 146--147 b A 76.95 722 15.83 76.74 7.46 15,80
3 4-CH30Csl14 CH; I CeHs 135-134 I A 73.19 717 14,25 73.29 7.20 4. 149
4 2-CICH CH;, I Cel: 256-257 26 A 60.72 H.70 12.50 60.47 H.72 12,15
D 3-CH,CI1; CIl, I CeHas 147--148 Sl A T7.58 708 15.04 7719 7.68 14,48
6 4-CH,Cell, CI; I Cels 142--143 a4 A 77.68 7.08 15,04 7727 7.52 14.57
7 2-CH;Cel 1y Clls I Cells 227-220 15 A Gs 20 7.52 135,26 (68,52 714 500
N Cells I 11 Csll; 133--154 2 3 76.47 682 16.72 76.00 702 1G.51
O 3-NCilly Cl 11 Cell; 146147 Ih A 7214 6.76 21,05 7182 .00 RIDEAY
10 s IT Cly CH, 95-96 12 13 T0.89 N 45 20,67 T1.04 854 20010
I 2-CICslly I Il CsH; 92--95 201 B 67.25 3.060 14.72 67.17 5.65 14,02
2 4-CHs0C1T, i1 I CsIH; 103--105 A B 72.74 6.76 14.94 72.47 7.02 14,57

5 L-FCCel T, I I CgH, S0--83 6 B3 62,04 5. 01 13,19 62.61 5.7 1244
14 4-CICslH, I 11 Gell, 107108 17 B 67.25H .60 14.72 67.20 5.4 14 38
15 2-ClCqI1 ¢ 11 Clh CH; IR5~185H 13 B 45.22 .34 13.50 45.22 D.42 15.75
16 4-F3;CCeH, Clil i1 CsHs 119-120 6 B 4. 88 544 12.90 65.02 340 12.75
17 4-FCely CH, I CeH; 118-121 14 B 72.04 6.40 14.82 72.09 6.47 14 45
IS 4-02NCel1y CH, I CeH: 110-111 7 3 65.77 .84 18.05 65.47 D.75 1715
19 Cll, I Clly Cly 126-127 19 BB 5954 10.71 20.76 59.66 10,98 20.59
20 C'H, i1 I Cells K4-85 67 B 69,51 7.09 22.20 69 .86 8,29 22 3]
21 (CaH:)NCH, T I CIT,, 143 (0.24) (1 B 69. 19 0.24 21052 65,54 9.20 2105
22 H.C=Cl1 11 I Cell: 145 (0.13) 16 C T1.61 7.51 2080 71.24 784 200 68

« Pmrspectra were obtained at 60 Me with a Varian A-60 spectrometer.

Specira for4, 7, and 15 were obtained for 100 1,0 solutions

containing a trace of 3-(trimethylsilyl)-1-propanesulfonic acid sodinm salt (TMSPS) ax an internal standard and speetra for all the other

compoinds were obtained for 10¢;, CDCI; solutions containing a trace of tetramethylsilane as an internal standard.

CH, CH,
HO H caen  GoHs H
-
H N(CH;)NH, S0 H NCH;

CH, HN

]
CeH;
I

1.4,5,6-tetrahydro-as-triazine is 3-methoxy-5,6-diphen-
yi-1,4,5,6-tetrahydro-as-triazine.?  Related heterocy-
cles, such as 1,2,5,6-tetrahydro-,® 2,3,4,5-tetrahydro-,*
3-thiono-2,3,4,5-tetrahydro-,* 3,5-dioxo-2,3,4,5-tetrahy-
dro-,* 3-0x0-2,3,4,5-tetrahydro-,” 3-oxo-1,4,5,6-tetrahy-
dro-? and 6-oxo-1,4,5,6-tetrahydro-as-triazines® have
been reported.

Because of the uniqueness of both the heterocyclic
ring and its formation via a modified Ritter reaction and
because  certain  isosteric  ,6-dihydro-4H-1,3,4-oxadi-
azines have been reported!® to possess biological activ-
iy, a study was initiated to determine the scope of the
reaction and to synthesize a series of variously sub-

{2) M. U'olonovski, M. Pesson, and R. Rajzinan, Compt. Rend., 2883, 1134
(1454).

13) C. H. Grundmann and R. I. W. Ralz, Clem. Ber., 91, 1766 (1958).

(4) M. Busch, G. Friedenberger, and W. Tischbein, ibid., 57, 1783 (1924).

(3) M. Gianturc¢o and A. Romeo, Gazz. Chim. Ital., 82, 429 (1953).

1) IS, Cattelain, Campt. Rend., 218, 237 (1942),

(¥) A, Michnel, .7, Peakt. Chem., 12] 60, 451 (1894).

18) (., llarries, Chem. Ber., 28, 1223 (1895).

) K.'T. Widmann, thid., 26, 2612 (1893),

i10) D, L. Trepanier, . I2. Krieger, and J. N. Ilble, /. Med, Chem., 8, 802
L1360y,

b Ultraviolet

stituted  1,4,5,6-tetrahydro-as-triazines for phrma-
cological screening.

The 1,4,3,6-tetrahydro-as-triazines histed in Table 1
(except 12) were prepared either by method A or B
(see Ixperinental Section). A significant difference
in the two methods is that attempts to prepare triazines
with an aliphatic substituent in the 3 position failed by
method A and succeeded by method B.

[ufrared wnalysis indicates the presence of NIH
around 3350 em~t and ~NHC=N- near 1625 cm '
This is analogous to the reasonably strong absorption
near 1625 ¢m~! cexhibited by the —-OC=N- and
~8C=N-- groupings present in the isosteric 5,6-dihydro-
4H-1,3,4-0oxa- and -thiadiazines, 1112

The ultraviolet absorption spectra of the 1,4,5,6-
tetrahydro-as-triazines (see Table I) containing an
aroniatic moiety attached to the triazine heterocycle
at the 3 position all exhibit a maximum in the 280--320-
mu region except for 4, 7, 11, 15, and 18. This maxi-
mum at 280-320 mu is indicative of the chromophore
C==N\ in conjugation with an aromatie moicty. Com-
pounds 4, 7, 11, and 15 all have as the aromatic moiety
attached at the 3 position of the triazine ring cither
o-chlorophenyl or o-tolyl. Stewart-Briegleb models
indicate steric interaction between the o-chloro und
o-methyl group und the hydrogen attached to the 4
position of the triazine ring that preveunts free rotation
about the triazine-phenyl bond.  Although this sterie

v Dy Lo Mropaniver, Vo Sprancenuntis, diod Ko G Wiggs, J. Ocg, Choom., 29,
BOS {146G1),

(12) D. L. Trepauiee, W, Reifselineider, 1030 Thirpe, and W, sIomie ke,
ihid., 80, U228 (1965).
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Nmr assignments® la]p, deg

————————-Chemical shifts, —ppm — Colipling, cps Molar absorption? (¢ in g/100 mi,
NCHs NH Rs Rs Ri 6-H Hs-Hs H- 114 ASHIOH my (¢ X 1073 CH;OH)¢
2,81 4.61 7.26 4.24 1.03 2.52 6.8 1.6 230(17.5), 304 (4.7) +35.9(4.004)
2.88 4.72 7.27 4.22 1.00 2.50 6.68 1.58 d
2.80 4.61 T.27 4.24 1.03 2.49 7.0 1.4 239(14.7),279(6.5) +42.1(3.776)
2.90 7.50 4.69 1.18 3.37 7.75 —132.7(4.018)
2.82 4.62 7.26 4.24 1.05 2.50 6.85 1.55 289 (4.2) +27.6(4.010)
2.81 4.63 7.28 4.25 1.05 2.50 6.8 1.4 227 (16.1),289(4.8) +33.4(4.004)
2.89 7.51 4.68 1.14 3.35 7.9x0.4 .. f —138.2(4.004)
2.79 4.74 7.29 4.75 3.10 2.57 7.4 1.5 202 (4.2)
2.83 5.00 7.27 4.27 1.05 2.56 6.65 1.65 314 (4.0) +30.4 (4.006)
2.83 4.23 1.29 1.29 2.4%8 2.48 .. .. 203 (4.0)
2.77 4.66 7.3 4.79 3.10 2.62 7.1 1.7 f
2.79 4.74 7.35 4.80 3.14 2.56 7.0£0.5 >0 238 (14.8),280(6.7)
2.83 4.79 7.35 4.81 3.14 2.64 7.15 1.6 317 (3.9)
2.80 4.75 7.35 4.78 3.12 2.60 6.9 1.8 230(15.9), 300 (4.9)
2.95 1.48 1.48 3.13 3.13 . .. 260 (4.3)
2.87 4.75 7.34 4.32 1.07 2.60 6.6 1.75 224(6.6),322 (3.4) +26.6(4.014)
2.84 4.68 7.35 4.29 1.05 2.54 6.8 1.2£0.2 287 (4.3) +30.2(4.010)
2.90 4.78 7.35 4.34 1.09 2.66 6.25 1.9 265 (13.5),395(4.2) —109.3 (4.010)
2.70 4.10 1.39 1.39 2.36 2.36 d
2.65 4.5 7.29 4.62 2.98 2.43 7.35 <2 d
2.70 5.54 7.30 4.69 3.06 2.41 7.5 1.2 d
2.75 4.60 7.29 4.69 3.07 2.45 ~7 ~1 d

absorption maxima and molar absorption were measured on a Beckman DU spectrophotometer.
Rudolph laboratory polarimeter Model No. 62 at room temperature.
¢ Hydrobromide.

because the wavelength of maximum absorbance was 220 my or less.

interaction does not prevent coplanarity of the rings,
it may be respousible for lack of ultraviolet absorption
maximum at 280-320 mu because (a) when the chloro
or methyl group is in the para position (6 and 14) there
is a maximumn at 280-320 mu, and (b) both the isosteric
oxa- and thiadiazines having o-chlorophenyl or o-tolyl
substituents exhibit a maximum in the 280-320-my-
region and Stewart-Briegleb models indicate free rota-
tion about the oxa- and thiadiazine-phenyl bond, since
there is a lack of steric interaction of the o-chloro or
o-methyl group with either the oxygen or sulfur atoms
of the oxa- or thiadiazine ring.!'-12

The nmr spectra exhibited the expected chemical
shifts and coupling constants (Table I). The 3-
substituted 1,6-diniethyl-5-phenyl-1,4,5,6-tetrahydro-
as-triazines in Table I exhibited Js5 ~ 7 eps. This
coupling indicates these protons most likely are trans-
axial-axial. Comparing with the isosteric oxidiazines
where both the cis and trans isomers were available it
is seen that the couplings compare favorably with the
trans-oxadiazine which has a J5,6 ~ 7.2 cps and not with
the cis-oxidiazine which has a Js¢ ~ 2.5 ¢ps.!®* Thus,
all of the 3-substituted 1,6-dimethyl-5-phenyl-1,4,5,6-
tetrahydro-as-triazines in Table I are frans isomers.
The double bond is probably between N-2 and C-3
rather than between C-3 and N-4 because of the com-
plex splitting of the C-5 proton which indicates a
proton at N-4 and because the Hy-H, splitting is
~1.6 cps. Placement of the double bond between C-3
and N-4 is very unlikely because the consequent

(13) D, T. Trepanier and V. Spranemanis, J. Org. Chem., 29, 2151 (1964).

¢ Optical rotation was measured on a

4 Not measured. ¢ Hydrochloride. / Data were not obtained

coupling between H-5 and H-2 would be expected to
be unobservably small.

In order to deterniine the scope of the reaction various
hydrazino alcohols, such as, N-amino-(—)-ephedrine,
N-amino-(+ )-pseudoephedrine, 1-(1-methylhydrazino)-
2-propanol, l-methylhydrazino--butyl alcohol, and «-
(1-methylhydrazinomethyl)benzyl alcohol, were al-
lowed to react with a variety of aliphatic and aromatic
nitriles in concentrated sulfuric acid according to
method B. Hydrazino alcohols possessing a tertiary
aliphatic or secondary benzyl hydroxyl, 7.e., a type that
yields a relatively stable carbonium ion in concentrated
H,S0,, condensed with a variety of nitriles to give
triazines, Hydrazino alcohols containing a secondary
or primary aliphatic hydroxyl would not condense with
a nitrile in concentrated H,SO; to give a triazine.
Instead the nitrile was converted to an amide. Treat-
ment of the diastereoisomeric hydrazino alcohols, N-
amino-(—)-ephedrine (I) and N-amino-(+4)-pseudo-
ephedrine (III), with benzonitrile in concentrated
H,S0, yielded trans-(+)-1,6-dimethyl-3,5-diphenyl-1,-
4,5,6-tetrahydro-as-triazine (II), exclusively. The
necessity of the hydrazino alcohol possessing a hydroxyl
group that forms a relatively stable carbonium ion and
the fact that both I and III, which are diastereo-
isomeric hydrazino alcohols that differ only in configura-
tion about the hydroxyl-bearing carbon atom, reacted
with benzonitrile to give II, exclusively, indicate that
the reaction most likely proceeds via attack of the
nitrilium sulfate upon the earbonium ion resulting from
the dehydration of the hydrazino alcohol (Scheme T).
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A variety of nitriles were used successfully in this
condensation reaction.  However, chloroacctonitrile
gnve o polymerie amorphous product and hydrogen
evanide gave an oily product which distilled readily,
but gave an extremely complex nmr spectrum and was
not further characterized. Nevertheless, the scope of
the reaction is broad in relationship to the structural
requirements of the nitrile.

Aninteresting triazine was 22 (Table 1) prepared from
B-dimethylaminopropionitrile and  e-(1-methythydria-
zinomethyl)benzyl aleohol in  concentrated H,SO,.
Initially, a viscous light brown oil was isolated which
gave an nmr spectrum corresponding to the expected
3-8-dimethylaminoethyl-1-methyl-3-phenyl-1.4,5,6 - tet-
rahydro-as-triazine (IV).  Distillation of IV gave a
moderate yield (1697) of a viscous yellow oil having an
nmr spectrum cousiderably different from the spectrum
of TV. This new material possessed only one N-methyl
group nnd nlong with the typical patterns of the C-6.
(-5, and N-4 triazine protons there occurred nine sharp
peaks at —5 to —7 ppm representing three protons.
This pattern, typical of a vinyl group, indicated that
probably distillation had produced a thermal climina-
tion of dimethylumine to form I-methyl-H-phenyl-3-
vinyl-1,4.5,6-tetrahydro-as-triazine (V). The structure
of V was further substantiated by eleniental analysis.

H5\\/\171CH3
A

HN. zN —
LN(CHa)g

C6H5 N
W/\ ' + HN(CH,),

li\IH
& ey, \(\
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Pharmacology. Analgetic Test. - Adult male mire
1Cox) weighing 18 22 g were nsed in these test=. Anal-

woshie was measured by the ability of the compounds to
antagonize the HCl-mduend writhing response. Writh-
ing wax indnced by the mtraperitoneal mjection of 10
ml kg of 1 0.1, HCE solition. The componnds to be
tested  were administered  intraperitoneally, 30 anin
prior ta the TTCL The results are expressed as o
ratio of the number of animals not writhing thenuuber
of animutls tested.

Maximal FElectroshock Test.. Muaximal  electro-
shock scizures were produced by the niethod of Swin-

viard, of al )"t by delivering a eurrent of 30 n of 0.2-xce
(1111.111()11 ria corncal clectrodes to mice injected intra-
peritoneally with the test compounds I hr prior to
cleetroshock,  The results are expressed as a ratio of
the munber of animals protected from the tonie hind
limb extensor phase of the setzure “the mumber of ani-
mals tested.

Hexobarbital Sleeping Times.- -Adult male wice
were injected wtraperitoneally with the test compound
30 min prior to injection of 100 mg kg of hexobarbital.
The time (niin) between injection of the hexobarbital
and the vegnin of the righting reflex was taken as the
durntion of slecping time,  The result= are expressed as
i ratio of the reated 0‘1"()111) over the control group.

Results. The results of the pharmacological tests
are sumnarized m Table TL Five (3, 5. 6, 12, and 13)
of the T4 compounds tested were found to possess inal-
getie activity as 111(~:1s111’(-1l by the mhibition of H(CI-
induced writhing,  One of these (3) was ilso forurd to
possess activity 151 modified hot plate procedure,
Compound 14, which ix the optical antipode of 3, was
devold of mndgetie activity,

Activity 1 the maximal eleetroshock test was found
in five (3, 5, 6, 8 14) of the 14 componnds tested,
The most potent of the five was 6.

Compounds 1-9 were potent potentintors of hexo-
harbital sleep time. The potentintion was most marked
with 3, 6, 8 and 14. Only three of the compounds
tested (10, 11, 13) failed to alter hexobarbital sleep
fime.

Experimental Section

The melting poini= were obiained in a eapillary mbe with the
Thonus—~Hoover Uni-Meh and are uncorrected.  The elemebtal
anilyses were dene by Midwest Microlaboratories, Ine., In-
dinnapolis, Ind. The sypthesis of P-1l-ntethyviyvdrazino;-2-pro-
pauol, I-meth dhydrazino-i-bntyl aleohol, a-(L-methylhydrazin-
metbyhibenzyl alrohel, and N-nmino-( — -epliedrive bas heen
reported.” 1

Substituted 1,4,5,6-Tetrahydro-as-triazines (see Table I1.
Method A.-—-T) 250 ml of cooled (5°), <tirred concentrated 11,80,
wos dded, dvopwixe, i1 <olution of 46 g (0.2 mole) of N-amino-
[ — )-ephedrive i 100 ml of methyleve chloride.  To this mixture
wits added 23 g (0.2 mole) of m-tolunitrile.  After stirring at 5°
for 1 hr and .n amibient temperature overnight, the mixture was
poured onto erushed ice and extracted with chloroform to remove
nonbasic by-products (mainty m-toluamnide).  The acidic, aque-
mits solution wax nutde strougly basie (NaaCOy NaOH), and thenp
was extracted with CHCL.  The chiloroform extract of the basic,
apieons mixture wits dried rNa0,) and evaporated 7n vecwo.
The residne was crvstallized from an appropriate solvent.

Method B.—-To 100 ml of cooled (5°), stirred concentrated
1:804 was added, dropwise, over a period of 5 min, 10.3 g (0.1
mole) of benzonitrile. To this mixture was added, dropwise,
nver 4 period of 1.5 hr, a1 solution of 16.6 g (0.1 mole) of a-(1-
methyliydrazivomethyDbenzyl alenhol in 10 mi of CGH.Cl..

Sl AL mol (L Jo Phaenaes!,

Farptt. $herapu.,

Swinyard, Wo o Do, S0 Cowelinon.

106, 314951042
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R,

R3R?w/LNCH;,
|

H

No. R R R: Ra
1 4-CICgH, CH; H CeHs
2 CeH CHs H CeH;
3 Q-CICGH'{L CH:} H CGI{:,
4 3-CH;CeH, CH; H CeH;
H 4-CH,CeH, CH, IT CeH;
6 2-CH,CeH CH, H CeH;
7 CeH; H H CeH;
S 3-NC;H, CH, H CeH;
9 CeH; H CHj, CH;

10 CH, H CH; CH;,

11 CH;, H H CeH;

2 (C.Hz )2 NCH. 1T 1 CeHax

13 H.C=CH H H CsH;

14 2-CICgH ¢ CH;, H CeH;

@ Hydrochloride.
these ratios.

® Optical antipode of 3.

After the addition was completed, the mixture was poured onto
crushed ice and the product was isolated as described in method
A.

Method C.—To 200 mi of cooled (5°), stirred concentrated
.80, was added, dropwise, 19.6 g (0.2 mole) of 3-dimethyl-
aminopropionitrile. To this mixture was added, dropwise, a
solution of 33.2 g (0.2 mole) of a-(1-methylhydrazinomethyl)-
benzyl alecohol in 15 mi of CH:Cl,. The mixture was poured onto
crushed ice, basified (Na,CQs;, NaOH), and extracted with a
1:1 methylene chloride-ether mixture. The dried (Na.SO,) or-
ganic extract was evaporated in zacyo leaving 34 g of an orange
oil. Distillation of this oil yielded 6.3 g (169;) of l-methyl-5-
phenyl-3-vinyl-1,4,5,6-tetrahydro-as-triazine: bp 145° (1.5 mm);
nmr (CDClL) 2.2-2.7 (CH,, multiplet, two protons), 2.7 (NCH,,
singlet, three protons), 4.5-4.9 (CH and NH multiplet, two
protong), 5.12 and 35.27 (C=CH. two doublets, two protons),
5.9-6.5 (C=CH- muiltiplet, oue proton), and 7.28 ppm (five aro-
matic protons).

Anal. Caled for Cl'}HlﬁAv,S: C, 7161,
Found: C, 71.24; H, 7.82; N, 20.68.

Attempted Preparation of 1,5-Dimethyl-3-phenyl-1,4,5,6-
tetrahydro-as-triazine.—A solution of 20 g (0.18 mole) of 1-(1-
methylhydrazino)-2-propanol in 10 ml of CH.Cl. was added,
dropwise, over a period of 2 hr, to a cooled (10°), stirred solution
of 20.6 g (0.2 mole) of benzonitrile in 250 ml of concentrated

H, 7.51; N, 20.89.

Compound 3 is trans-(— ) and 14 is trans-(+).

N\KN
R

Hydrochloric

Screening acid Max Hexobarbitol
dose, Toxicity writhing electric sleep
mg/kg LDso mg test® shock test® time test®

200 >400 0/4 0/4 206/53

50 >200 0/4 0/4 82/48

50 >200 4/4 2/4 210/32
10/10 8/10

400 >400 1/4 0/4 140/32

0 >200 5/4 3/4 168/32
7/10

50 >50 1/4 3/4 213/33
6/10 10/10

200 >200 1/4 1/4 137/45

200 >400 2/4 4/4 300/33
3/10 9/10

100 >100 1/4 1/4 87/32

50 >100 1/4 0/4 33/30

50 >200 1/4 0/4 27/30

100 >200 3/4 0/4 6%/30

6/10
100 >200 4/4 0/4 44/39
8/10
50 >200 1/4 4/4 350/53

¢ See Pharmacology for an explanation of

H:80,. After the addition was completed, the mixture was
poured onto crushed ice aud extracted thoroughly with chloro-
form. The washed (H,0)and dried (Na,S0;) chloroform solution
was evaporated in vacuo leaving 22 g (909 ) of benzamide, mp
127-128°,

Condensation of Benzonitrile and N-Amino-(+ )-pseudoephe-
drine in Concentrated H.SOs;—A solution of 36 g (0.2 mole) of
N-amino-( + )-pseudoephedrine in 50 mi of CH,Cl; was added,
dropwise, to cooled (5°), stirred concentrated H»SOs (250 ml).
After the addition was completed, 20.6 g (0.2 mole) of benzo-
nitrile was added and the mixture was stirred at ambient tempera-
ture overnight. The mixture was poured onto crushed ice,
washed with chloroform, basified with Na,CO; solution and the
precipitated “solid was removed by suction filtration. The solid
was recrystallized from isopropyl aleohol to yield 18.5 g of white
crystalline solid, mp 146-147°. An admixture with authentic
trans-1,6-dimethyl-3,5-diphenyl-1,4,5,6 - tetrahydro-as-triazine
melted at 146-147°, Also, the nmr spectra were identical.

Acknowledgment.—The authors are grateful to Drs.
W. J. Potts and J. Heeschen for recording the interpret-
ing infrared and nmr data, respectively, and to Dr. J.
M. Dunham and Miss V. F. Crider for obtaining ultra-
violet absorption and optical rotation data.



