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The hydroxyl protons appear as a broad band at & 2.7, Hi is a 
multiple* at 6.5, H2 at 2.3, H3 at 4.5, H4 at 4.0, and H3 at 3.7. 

It was found that the a and 0 anomers of 12 could be separated 
by repeated chromatography on silica gel using CHC13 and 
CHCl8-methanoI as the solvents. The first fraction was 12a, 
[a]24D + 4 5 ° (c 10.6, CHaOH), and the second fraction was 12b, 
[« ] 2 4 D - 1 0 ° (c4.26, CH3OH). 

6-TrifluoromethyI-2-(2'-deoxy-D-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 (99% of theory), the reduction 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 (Alerck AG., silica gel, 
0.05-0.2 ii) with CHC13. The first fraction contained diphenyl-
methane (identified by nmr). Changing to 15% methanol in 
CHCI3 gave a fraction containing 54 mg (82%) of the anomers of 7 
as a clear glass. After passing an aqueous solution through a 
Dowex 50 \V ( H + form) column, 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 bv nmr. 

Anal. Calcd for C9HIOF3X30.5-CHaOH: C, 36.48; H, 4.28: 
X, 12.76. Found (two samples): C, 36.83, 36.12; H, 3.86, 4.18; 
X, 13.22. 

Similar reduction of the anomer 12a gave anomer 7a, purified 
on silica, [ a l » D + 7 6 ° (c 2.3, CH3OH), Xmax (pH 1.0) 269 mM 

(eoOOO), (pH 12.4) 264 mM (e 5000). 
The anomer 12b gave 7b, [« ] 2 4 D - 3 6 ° (c 2.4, CH3OH), \ m a x 

(pH 1.0) 269 mM (e4900), (pH 12.4)264 mM(e 4900), after chroma
tography with methanol. Compound 7b gives the following sig
nals in the sugar portion of the molecule: Hi, 5 6.6; H2, 2.5; H3, 
4.5; H4, 4.0; and H3, 3.7. The integral is consistent with the 
structure. 

Inhibition Studies. Dihydrofolate Reductase Assay.—The 
stock solution of XADPH was prepared by dissolving XADPH 
(Sigma Chemical Corp.) in 0.02 M Tris buffer at a pH of 8.5 to 
give a final concentration of 0.5 ^mole/ml. Dihydrofolic acid, 
prepared by dithionite reduction of folic acid according to F utter-
man,35 was dissolved in 0.005 M acetate buffer containing 0.01 M 
mercaptoethanol at a pH of 4.5 to give a final concentration of 
0.5 jumole/ml. The assay was that of Friedkin and co-workers36 

and contained 0.2 ml of the XADPH stock solution, 0.1 ml of the 

(35) S. Futterman, J. Biol. Chem., 228, 1031 (1957). 
(36) M. Friedkin, E. J. Crawford, S. R. Humphreys, and A. Goldin, 

Cancer Res., 22, 600 (1962). 

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

(1) Presented in part before the Division of Medicinal Chemistry at 
lite 152nd National Meeting of the American Chemical Society, New York, 
N. V., Sept 1960. 

dihydrofolic acid stock solution, 0.75 ml of 0.02 M 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 irui (32°) in a Beckman D13 
spectrophotometer was recorded with 10 X expansion of the 
transmission scale and was linear for 10 min. After conver
sion to absorbance units, 52% of the change in absorbance rep
resents the utilization of dihydrofolic acid, and this change was 
used in determining the specific activity of the enzyme. 

Inhibitors were dissolved in water, alcohol, or 0.02 M XaOH 
to give stock solutions containing 1 /imole/0.1 ml. When base 
or alcohol was used as the solvent the effect of the solvent on the 
uninhibited reaction was examined, and the-e rates were com
pared to the inhibited reaction. 

Thymidylate Synthetase.—The assay solution contained 0.05 
jumole of deoxyuridine 5'-monophosphate (Sigma Chemical 
Corp.), 0.22 Mmole of tetrahydrofolic acid (General Biochemicals 
Corp.), 15 Mmoles of formaldehyde, 25 pinoles of AlgCh, 130 
Mmoles of mercaptoethanol, 0.9 pmole of disodium ethylenedi-
aminetetraacetic acid, 45 mmoles 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 ^mole^/ml was di
vided into small fractions and frozen. Deoxyuridine o'-mono-
phosphate was dissolved in water to give a stock solution con
taining approximately 1 ^mole/ml and was stored, frozen. The 
assay stock solution (minus mix) contained 12 mmoles of mer
captoethanol, 27 jimroles of tetrahydrofolic acid, 1.8 mmoles of 
formaldehyde, and 3 mmoles of AlgCl2 in a total volume of 30 ml. 
The assay sample cell contained 0.25 ml of the minus mix and 
0.05 ml of the deoxyuridine 5'-monophosphate stock solution 
and enzyme, inhibitor solution, or inhibitor solvent and buffer A 
were added to a total of 1.2 ml. Deoxyuridine o'-monophosphate 
was replaced by water in the reference cell. 

The change in absorbance at 340 m,u was read at 30° in a 
Beckman DB spectrophotometer and recorded with 10 X ex
pansion of the transmission scale and converted to absorbance. 
Under these conditions the change in absorbance usually was 
linear for the first 10 min. 
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ambient temperature to give £ra?is-(+)-l,6-dimethyl-
3,5-diphenyl-l,4,5,6-tetrahydro-as-triazine (II). A 
literature search revealed the absence of any reports 
on the acid-catalyzed condensation of hydrazino 
alcohols and nitriles. In fact, the only example of a 
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Variously substituled 1,4,5,0-tetrahydro-as-lriazines were prepared by treating nitriles with hydrazino alcohols 
in the presence of concentrated sulfuric acid. The scope and mechanism of this reaction was investigated. The 
spectral properties and pharmacological activity of the compounds are discussed. trans-( — )-3-(o-Chlorophenyl)-
l,6-dimethyl-5-phenyl-l,4,5,6-tetrahydro-as-triazine was found to possess analgetic activity as measured by the 
inhibition of hydrochloric acid induced writhing and by a modified hot plate procedure. Five other compounds 
were found to inhibit maximal electroshock seizures in mice indicating anticonvulsant activity. 
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1,4,5,6-tetrahydro-as-triazine is 3-methoxy-5,6-diphen-
yl-l,4,5,G-tetrahydro-as-triazine.2 Related heterocy-
cles, such as 1,2,5,6-tetrahydro-,3 2,3,4,5-tetrahydro-,4 

3-thiono-2,3,4,5-tetrahydro-,5 3,5-dioxo-2,3,4,5-tetrahy-
dro-,6 3-oxo-2,3,4,5-tetrahydro-,7 5-oxo-l,4,5,6-tetrahy-
dro-,8 and 6-oxo-l,4,5,6-tetrahydro-as-triazines9 have 
been reported. 

Because of the uniqueness of both the heterocyclic 
ring and its formation via a modified Ritter reaction and 
because certain isosteric 5,6-dihydro-4H-l,3,4-oxadi-
azines have been reported10 to possess biological activ
ity, a study was initiated to determine the scope of the 
reaction and to synthesize a series of variously sub-

(2) 
(11154) 

(3) 
(4) 
(5) 
i«) 
(7) 
(.») 
(9) 
110) 

U !»«•"» 

M. l 'o lonovski , M . Pesson, a n d R. Ra jz inan , Compt. Rend., 283, 1134 

C. H. G r u n d m a n n a n d R. F . \V. Ra ta , Chem. Ber., 9 1 , 1766 (1958). 
M . Buaeh, G. Fr iedenberger , and W. Tischbein , ibid., 57, 1783 (1924). 
M . G i a n t u r c o and A. R o m e o , Gazz. Chim. Ital., 82, 429 (1953). 
E . Ca t t e l a in , Compt. Rend., 215, 257 (1942). 
A. Micliaet, ./. I'rakt. Chem., [2] 60, 456 (1899). 
C. Harries, Chem. Ber., 28, 1223 (1895). 
K. T. W i d m a n n , ibid., 26, 2612 (1893). 

I ) . I.. T repan ie r , P . E . Kriegcr, and J . N. Eble, ./. Med. Chem., 8, 802 

stituted 1.4,."),(i-tetrahydro-as-triazines for pharma
cological screening. 

The 1,4,5,6-tetrahydro-as-triazines listed iti Table 1 
(except 12) were prepared either by method A or B 
(see Experimental Section). A significant difference 
in the two methods is that attempts to prepare triazities 
with an aliphatic substituent in the 3 position failed by 
method A and succeeded by method B. 

Infrared analysis indicates the presence of X.H at 
around 3350 cm""1 and - X H C = X - near 1G2"> cm ', 
This is analogous to the reasonably strong absorption 
near 162.1 c u r 1 exhibited by the -OC=X~- and 
-S("=X- groupings present in the isosteric 5,0-dihydro-
4H-l,3,4-oxa- and -thiadiazines.1112 

The ultraviolet absorption spectra of the l,4,f>,(i-
tetrahydro-as-triazines (see Table I) containing an 
aromatic moietj' attached to the triazine heterocycle 
at the 3 position all exhibit a maximum in the 280-320-
mii region except for 4, 7, 11, 15, and 18. This maxi
mum at 280-320 m^ is indicative of the chromophorc 
C = X in conjugation with an aromatic moiety. Com
pounds 4, 7, 11, and 15 all have as the aromatic moiety 
attached at the 3 position of the triazine ring either 
o-chlorophenyl or o-tolyl. Stewart-Briegleb models 
indicate steric interaction between the o-chloro find 
o-methyl group and the hydrogen attached to the 4 
position of the triazine ring that prevents free rotation 
about the triazine-phenyl bond. Although this sterie 

,ier. V. Spraneinania , ami K. G. Wiags, ./. Org. Cliem.. 29 . < I I) I), I.. Tu-pi 
668 sHHil). 

(12) I). L. Trepan ie r . \ \ 
ibid.. 30, 2228 (1965). 

Reifschneidev, I). S. Tl ia ipe , and \\ . S l iumake 
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absorption maxima and molar absorption were measured on a Beckman DU spectrophotometer. ° Optical rotation was measured on a 
Kudolph laboratory polarimeter Model No. 62 at room temperature. d Not measured, 
because the wavelength of maximum absorbance was 220 m/i or less. « Hydrobromide. 

! Hydrochloride. ! Data were not obtained 

interaction does not prevent coplanarity of the rings, 
it may be responsible for lack of ultraviolet absorption 
maximum at 280-320 imx because (a) when the chloro 
or methyl group is in the para position (6 and 14) there 
is a maximum at 280-320 m/u, and (b) both the isosteric 
oxa- and thiadiazines having o-chlorophenyl or o-tolyl 
substituents exhibit a maximum in the 280-320-irut-
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.11'12 

The nmr spectra exhibited the expected chemical 
shifts and coupling constants (Table I). The 3-
substituted l,6-dimethyl-5-phenyl-l,4,5,6-tetrahydro-
os-triazines in Table I exhibited «/5,6 ~ 7 cps. 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 
irans-oxadiazine which has a J$s ~ 7.2 cps and not with 
the m-oxidiazine which has a Jn,s ~ 2.5 cps.13 Thus, 
all of the 3-substituted l,6-dimethyl-5-phenyl-l,4,5,6-
tetrahydro-as-triazines in Table I are trans 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 H5-H4 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 Sprannmanis, J. Org. Chem., 29, 2151 (1964). 

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

In order to determine the scope of the reaction various 
hydrazino alcohols, such as, N-amino-( —)-ephedrine, 
N-amino-(+-)-pseudoephedrine, l-(l-methylhydrazino)-
2-propa.nol, l-methylhydrazino-£-butyl alcohol, and a-
(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, i.e., a type that 
yields a relatively stable carbonium ion in concentrated 
H2SO4, 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 H2SO4 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-(+)-pseudo-
ephedrine (III), with benzonitrile in concentrated 
H2SO4 yielded <rans-(+)-l,6-dimethyl-3,5-diphenyl-l,-
4,5,6-tetrahydro-os-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 carbonium ion resulting from 
the dehydration of the hydrazino alcohol (Scheme I). 
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A v a r i e t y of n i t r i l es w e r e u s e d successful ly in th i s 
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g a v e a p o l y m e r i c a m o r p h o u s p r o d u c t a n d h y d r o g e n 
c y a n i d e g a v e a n oily p r o d u c t wh ich d i s t i l l ed read i ly , 
b u t g a v e a n e x t r e m e l y c o m p l e x n m r s p e c t r u m a n d w a s 
not f u r t h e r c h a r a c t e r i z e d . N e v e r t h e l e s s , t he scope of 
t h e r e a c t i o n is b r o a d in r e l a t i o n s h i p t o t h e s t r u c t u r a l 
r e q u i r e m e n t s of t h e n i t r i l e . 

A n i n t e r e s t i n g t r i az ine w a s 22 ( T a b l e I) p r e p a r e d f rom 
/ 3 - d i m e t h y l a m i n o p r o p i o n i t r i l e a n d « - ( l - m e t h y l h y d r a -
z i n o m e t h y l ) b e n z y l a lcohol in c o n c e n t r a t e d H 2 S 0 4 . 
I n i t i a l l y , a v i s cous l ight b r o w n oil w a s i so la ted w h i c h 
g a v e an n m r s p e c t r u m c o r r e s p o n d i n g to t h e e x p e c t e d 
3 - / 3 - d i i n e t h y l a m i n o e t h y l - l - m e t h y l - . l - p h e n y l - l , 4 , 5 , 6 - t e t -
r a h y d r o - a s - t r i a z i n e ( I V ) . D i s t i l l a t i o n of I V g a v e a 
m o d e r a t e y ie ld ( 1 6 % ) of a v i s cous ye l low oil h a v i n g an 
n m r s p e c t r u m c o n s i d e r a b l y different from t h e s p e c t r u m 
of IV. T h i s n e w m a t e r i a l possessed on ly one N - m e t h y l 
g r o u p a n d a long w i t h t h e t y p i c a l p a t t e r n s of t h e C-fi. 
C-o, a n d N - 4 t r i a z ine p r o t o n s t h e r e o c c u r r e d n ine s h a r p 
[ teaks a t —'•> t o —7 p p m r e p r e s e n t i n g t h r e e p r o t o n s . 
T h i s p a t t e r n , t y p i c a l of a v iny l g r o u p , i n d i c a t e d t h a t 
p r o b a b l y d i s t i l l a t i on h a d p r o d u c e d a t h e r m a l e l imina 
t ion of d i n i e t h y l a m i n e to form l-methyl-">-pheiiyT-3-
v i n y l - l , 4 , o , 6 - t e t r a h y d r o - a . s - t r i a z i n e (V). T h e s t r u c t u r e 
of V w a s f u r t h e r s u b s t a n t i a t e d b y e l e m e n t a l ana ly s i s . 

C6H, 6 " 5 ^ ~ - N C H 3 

H N v ^ N 

N(CH3)2 

IV 

C&H. 
•NCH3 

H N . ^ .NH 

\ & > (CH3)2 

H N - ^ N 

V 

NCH3 
I + HN(CH3)2 

Pharmacology . Analget ic T e s t . A d u l t m a l e mice 
t ( ' o \ ! we igh ing IS 22 g were used in tbe>e t e s t s . Anal 
gesia was m e a s u r e d b y t h e ab i l i t y of t h e compound . - to 
a n t a g o n i z e t h e H C l - i n d u c e d w r i t h i n g r e sponse . W r i t h 
ing was induced by the i n t r a p e r i t o n e a l in jec t ion of 10 
nil kg of a 0 . 1 ' ( IIC1 so lu t ion . T h e c o m p o u n d s to he 
t e s t ed were a d m i n i s t e r e d i n t r a p e r i t o n e a l l y , 30 min 
pr ior to t he I K ' l . T h e r e su l t s a r e expressed ;i> a 
r a t i o of lhi> n u m b e r of a n i m a l s not w r i t h i n g t h e n u m b e r 
of a n i m a l s t e s t ed . 

M a x i m a l Electroshock T e s t . M a x i m a l e lec t ro-
s h o c k se izures were p r o d u c e d b y the m e t h o d of Swin-
y a r d , it <iL,u by de l ive r ing a c u r r e n t of 50 ma of 0.2-sce 
d u r a t i o n rin cornea l e l ec t rodes t o mice in jec ted in t r a 
pe r i tonea l ly wi th t h e test c o m p o u n d s 1 lir p r io r to 
e l ec t roshock . T h e resu l t s a r e expressed a> a r a t io of 
t h e n u m b e r of a n i m a l s p r o t e c t e d from t h e Ionic h ind 
l i m b ex t enso r p h a s e of tin- se i zu re t h e n u m b e r of an i 
mals t e s t ed . 

Hexobarbi ta l S leep ing T i m e s . A d u l t m a l e mice 
were in jec ted i n t r a p e r i t o n e a l l y w i t h t h e test c o m p o u n d 
:•>() min pr ior to in jec t ion of 100 m g k g of h e x o b a r b i t a l . 
T h e l i m e (min) b e t w e e n in jec t ion of t h e h e x o b a r b i t a l 
a n d the regain of t h e r i g h t i n g reflex w a s t a k e n as t he 
d u r a t i o n of s leeping t i m e . T h e resu l t s a r e expressed as 
a ra t io of t h e t r e a t e d g r o u p over t h e con t ro l g r o u p . 

R e s u l t s . T h e r e su l t s of t h e p h a r m a c o l o g i c a l t e s t s 
a r e s u m m a r i z e d in T a b l e I I . F ive (3, 5, 6, 12. a n d 13) 
of t he 14 c o m p o u n d s t e s ted were found to possess a n a l 
ge t ic a c t i v i t y as m e a s u r e d b y t h e i nh ib i t i on of H C I -
i n d u c e d w r i t h i n g . O n e of t h e s e (3) was also found to 
possess a c t i v i t y in a modif ied hot p l a t e p r o c e d u r e . 
C o m p o u n d 14, which is t he op t i ca l a n t i p o d e of 3 , was 
d e v o i d of ana lge t i c a c t i v i t y . 

A c t i v i t y in the m a x i m a l e lec t roshock test was found 
in five (3. 5. 6. 8, 14) of t h e 14 c o m p o u n d s t e s t ed . 
T h e most po l en t of t he five w a s 6. 

C o m p o u n d s 1-9 were po ten t p o t e n t i a t o r s of hexo
b a r b i t a l s leep t i m e . T h e p o t e n t i a t i o n was most m a r k e d 
w i l h 3 , 6, 8, a n d 14. On ly t h ree of t h e c o m p o u n d s 
tes ted (10, 11 . 13) failed to a l t e r h e x o b a r b i t a l s leep 
t i m e . 

Experimental Section 

The melting points were obtained in a capillary tube with the 
Thomas-Hoo\ er t'ni-Mell and are uncorrected. The elemental 
analyses were done by Midwest Microlaboratories, Inc.. In
dianapolis. Ind. The synthesis of l-i 1-methylbvdrazino ;-2-prn-
panol, 1-meth, ihydrazino-/-butyl alcohol, a-{ 1-methylbydrazinn-
niethyl ibenzyl alcohol, and X-amiim-! — i-ephedrine has been 
reported.11 l-

Substituted 1,4,5,6-Tetrahydro-o.s-triazines tsee Table I). 
Method A.—-To 25(1 ml of cooled (5°), stirred concentrated IbS<>4 

was added, dropwise, a solution of 30 g (0.2 mole) of X-amiuo-
( — )-ephedrine in 101) ml of methylene chloride. To this mixture 
was added 23 g (0.2 mole) of m-tolunitrile. After stirring at 5° 
for 1 hr and at ambient, temperature overnight, the mixture was 
poured onto crushed ice and extracted with chloroform to remove 
nonbasic by-products (mainly w-toluamide). The acidic, aque
ous solution wn> made strongly basic (Nao(X)3, NaOH), and then 
was extracted with CIIOL. The chloroform extract of the basic, 
aqueous mixture was dried (NaaSOj) and evaporated in vacuo. 
The residue was crystallized from an appropriate solvent. 

Method B.--To 100 nil of cooled (5°), stirred concentrated 
H2SO4 was added, dropwise, over a period of 5 min, 10.3 g (0.1 
mole) of benzonitrile. To this mixture was added, dropwise, 
over a period of 1.5 hr, a solution of 16.6 g (0.1 mole) of a-{\~ 
methvlhydrazinomethvDbenzvl alcohol in 10 ml of CHjCb. 

1-1: E. A. SuinyarU. \\ . V. 
f.'xiill. 'J'kerami.. 106, 310 it!>.->'_>•, 

,/. I'lianimml. 
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TABLE I I 

PHAUMACOEOIJICAL ACTIVITY oi' SLBSTIr i TEU 1,4,5,6-TETKAHYDRO-U6-TKIA;!1-NES 

R, 

these ratios. 

X o . 

1 
2 

•! 

4 
5 

0 

7 
S 

9 
10 
11 
12 

13 

14 

R 
4-ClC6H4 

C6H5 

2-ClC6H4» 

3-CH3C6H4 
4-CH3C6H4 

2-CH3C»H4« 

C6H5 

3-XC5H4 

C6H5 

CH;, 
CH3 

(CoHr,),XCHo 

H 2 C = C H 

2-ClC6H4» 

R4 

CH3 

CH3 

CH3 

CH, 
CH,, 

CH, 

H 
CH:, 

H 
H 
H 
TI 

H 

CH, 
ydrochloride. b Optical antipode of 3. 

R2 

H 
H 
II 

II 
II 

II 

H 
H 

CH3 

CH3 

H 
II 

H 

H 
Compound 3 

HN 

R3 

C6H5 
C6H5 

C6H3 

C6H3 

C6H3 

C6H5 

C6H5 

CeH5 

CH3 

CH3 

C„H5 

C6H5 

C6H5 

C6H5 

is trans-( 

- ^ N C H : i 

R 

Screening 
dose, 

mg/kg 

200 
50 
50 

400 
50 

50 

200 
200 

100 
50 
50 

100 

100 

50 
— )and H i s 

Toxicity 
LD50, mg 

>400 
>200 
>200 

>400 
>200 

>50 

>200 
>400 

>100 
>100 
>200 
>200 

>200 

>200 

traras-( + ). 

Hydrochloric 
acid 

writhing 
test0 

0/4 
0/4 
4/4 

10/10 
1/4 
3/4 

4/4 
6/10 
1/4 
2/4 
3/10 
1/4 
1/4 
1/4 
3/4 
6/10 
4/4 
8/10 
1/4 

M a x 
electric 

shock testc 

0/4 
0/4 
2/4 
8/10 
0/4 
3/4 
7/10 
3/4 

10/10 
1/4 
4/4 
9/10 
1/4 
0/4 
0/4 
0/4 

0/4 

4/4 
c See Pharmacology for 

Hexobarbitol 
sleep 

time testc 

206/53 
82/48 

210/32 

140/32 
168/32 

213/33 

137/45 
300/33 

87/32 
33/30 
27/30 
68/3!) 

44/39 

350/53 

an explanation of 

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 ml of cooled (5°), stirred concentrated 
H2S04 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-(l-methylhydrazinomethyl)-
benzyl alcohol in 15 ml of CH2C12. The mixture was poured onto 
crushed ice, basified (Na2C03 , NaOH), and extracted with a 
1:1 methylene chloride-ether mixture. The dried (Na2S04) or
ganic extract was evaporated in vacuo leaving 34 g of an orange 
oil. Distillation of this oil yielded 6.3 g (169r) of l-methyl-5-
phenyl-3-vinvl-l,4,5,6-tetrahydro-os-triazine: bp 145° (1.5 mm); 
nmr (CDC1,,) 2.2-2.7 (CH2, multiplet, two protons), 2.7 (XCH3, 
singlet, three protons'), 4.5-4.9 (CH and X H multiplet, two 
protons), 5.12 and 5.27 ( C = C H 2 two doublets, two protons), 
5.9-6.5 ( C = C H - multiplet, one proton), and 7.28 ppm (five aro
matic protons). 

Anal Calcd for Ci2Hi.,X3: C, 71.61; H, 7.51; X, 20.89. 
Found: C, 71.24; H, 7.82; X, 20.68. 

Attempted Preparation of l,5-Dimethyl-3-phenyl-l,4,5,6-
tetrahydro-as-triazine.—A solution of 20 g (0.18 mole) of 1-(1-
methylhydrazino)-2-propanol in 10 ml of CH2CI2 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 

H2S04. After the addition was completed, the mixture was 
poured onto crushed ice and extracted thoroughly with chloro
form. The washed (H20) and dried (Xa2S04) chloroform solution 
was evaporated in vacuo leaving 22 g (90%) of benzamide, mp 
127-128°. 

Condensation of Benzonitrile and N-Amino-( + )-pseudoephe-
drine in Concentrated H2S04.—A solution of 36 g (0.2 mole) of 
X-amino-( + )-pseudoephedrine in 50 ml of CH2C12 was added, 
dropwise, to cooled (5°), stirred concentrated H2SO4 (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 2C0 3 solution and the 
precipitated solid was removed by suction filtration. The solid 
was recrystallized'from isopropyl alcohol 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. 
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