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vs, 1624 m, 1600 w, 1587 w, and 1497 cm.~! m. 2-Carbethoxy-
acetamidoxime hydrochloride!” had bands at 3377 s, 3138 sh,
2976 vs, 2825 vs, 1749 vs, 1696 vs, 1630 m, and 1545 cm. ™! w.

The n.m.r. spectra were determined on a Varian A-60 spectrom-
eter using tetramethylsilane as an internal reference for the
chemical shifts which are reported.
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Dithiolium Derivatives.

Reaction of Secondary Amines with Substituted

3-Methylthio-1,2- and 2-Methylthio-1,3-dithiolium Perchlorates

E. CampraigNE AND R. D. HamILToN®

Contribution No. 1236 from the Department of Chemistry, Indiana University, Bloomington, Indiana 47406
Recewed Apru 17 1964

The pseudo-aromatic 3-methylthio-1,2- and 2-methylthio-1,3-dithiolium cationoid systems undergo a facile
reaction with secondary amines; aliphatic amines and arylalkylamines yield N,N-disubstituted aminodithiolium

derivatives, whereas diphenylamine affords p-phenylaminophenyldithiolium adducts.

The structures of these

products were assigned on the basis of n.m.r. spectra, and by unequivocal syntheses in the cases of methylaniline

and diphenylamine.
azine, are described.

The similarity of electrophilic properties of substi-
tuted 1,2- and 1,3-dithiolium cationoid systems has been
discussed recently by several investigators. Thus,
tertiary aromatic amines such as dimethylaniline can
undergo reaction with substituted 1,2-dithiolium salts,®
and with 2-methylthio-5-substituted benzo-,® 2-methyl-
thio-4-substituted,'s and unsubstituted®® 1 3-dithio-
lium salts. The products of these reactions are the
highly conjugated and intensely colored N,N-disub-
stituted p-aminophenyl-1,2- and 1,3-dithiolium deriva-
tives, e.g., 1 and 2. . A further common reaction of

R +
s R—"
g S
1 2
i R// S ,
1054
S R
4

A F
S\S j—
R
3

these two systems is condensation with active methyl-
ene compounds to yield substituted 1,2-dithiol-3-
ylidene (3),” 1,3-dithiol-2-ylidene (4),'* and dithia-
fulvalene® derivatives.

(1) Previous papers in this series: (a) E. Campaigne and R. D. Hamilton,
J. Org. Chem., 29, 1711 (1964); (b) E. Campaigne, R. D. Hamilton, and
N. W. Jacobsen, tbid., 29, 1708 (1964); (c¢) E. Campaigne and N. W, Jacob-
sen, 1bid., 29, 1703 (1964).

(2) A portion of this material was presented before the Division of Organic
Chemistry, 147th National Meeting of the American Chemical Society,
Philadelphia, Pa., April, 1964, Abstracts, p. 28N,

(3) The support of this research by a grant from the Petroleum Research
Fund, administered by the American Chemical Society, to Indiana Univer-
sity, and a grant from Mead Johnson and Co., Evanasville, Ind., is hereby
gratefully acknowledged.

(4) Abstracted in part from the forthcoming Ph.D. Thesis of R. D. H.

(5) (a) E. Klingsberg and A. M. Schreiber, J. Am. Chem. Soc., 84, 2941
(1962); (b) E. Klingsberg, ibid., 84, 3410 (1962).

(6) (a) L. Soder and R. Wizinger, Helv. Chim, Acta, 42, 1733 (1958);
(b) L. Soder and R. Wizinger, ibid., 42, 1779 (1959); (c¢) R. Wizinger and
D. Diirr, 7bid., 46, 2167 (1963).

(7) Y. Mollier and N. Lozac’h, Bull. soc. chim. France, 157 (1963).

(8) A. Luttringhaus, E. Futterer, and H. Prinzbach, Tetrahedron Letters,
1209 (1963).

A series of 35 new aminodithiolium derivatives, including a dianion derived from piper-

That the reactivity of the 1,2- and 1,3-dithiolium
systems parallel one another has been further demon-
strated in these laboratories. Investigations into the
nature of reactivity of 2-methylthio-4-phenyl-1,3-di-
thiolium perchlorate (5) have shown that, when 5 is
suspended in tetrahydrofuran (THF) at room tempera-
ture in the presence of an aliphatic secondary amine, a
good yield of the corresponding 2-dialkylamino-4-
phenyl-1,3-dithiolium perchlorate (7) is obtained. In
view of the susceptibility of the 1,3-dithiolium cation to
nucleophilic attack at the C-2 atom, the course
of the reaction can be depicted formally as an attack of
the secondary amine at C-2 to afford 6, which can then
spontaneously expel methyl merecaptan to form the
more stable dialkylamino dithiolium system. In

: ¢
CeHs | S\>—SCH HNR, CeHs l S><SCH3 —CH:SH
i
5 H
6
+
CsHs:\rS>:+ CeHs—rS
. N
H ]S NR; ~— H__”\g>— NR,
7

analogy to the 1,3-dithiolium series, 3-methylthio-5-
phenyl-1,2-dithiolium perchlorate also undergoes re-
action with secondary amines to afford the hitherto
unknown N,N-disubstituted 3-amino-5-phenyl-1,2-di-
thiolium perchlorates (10).

In intermediate 9, two competing 1,2-elimination
possibilities exist. Pathway 1 involves rupture of the
exocyelic C—8 bond to eliminate methy! mercaptan and
generate the stable dithiolium system 10 whereas, in
pathway 2, the endocyclic C-S bond is broken to afford
11, a species which can undergo further decomposition.?
Intermediate species similar to 9 and 11 have been
postulated by Klingsberg for the reaction of substituted

(9) Attack at the C-5 atom in 8, a possibility raised by a referee,
would similarly lead to ring opening and decomposition, but would seem

to be less likely owing to a lesser degree of stabilization of the carbonium jon
at this position.
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thiodithiolium substrates (5 and 8). A reaction path

FEES hydrazines with the 4-phenyl-1,2-dithiolium cation, but
)
FEE¢ hydrs -p , but,
EEsz in this case, the species analogous to 11 was capable of
= . 5:‘5-5 g recyclization, ultimately leading to substituted pyra-
i T = 235 zoles.’® In view of the greater nucleophilicity of sulfur
& g g2 gs
~ I~ » = 8 §
£ g P E CeHs  SCHj CoH(SCH, A
. =
i 2 g E—Q -;—.Ef; \/\l( Rt 3@ NR,
o oo @875z S—S+ S—s8
P A = @Y 8 9
2E &5 o . wiEE
5z o 38 Fafs e
Ny S ol ® ‘é% -
PN " PN .- a* -+
£ g &nR 2205 CeHs NRs CeHls  SCH
& Iy I ﬁ 2 gﬁ% W V\é:NRa —> dec.
32 5 ~EY g8 S—8§ S—SH
333 3 =5 £ 10 1
e T 2
~IF O+ IS e E
6{‘ T e = = ‘? 2 *E g 0
-82,8-518 g & a compared to nitrogen, the elimination of methyl mer-
SR A . captan rather than amine in a reversible process from
el 21 a=x= g ", p p
<TT2es e L4 6 and 9 may not have been expected a priori, although
CEEgegEEE 253 analogous examples are known in the pyrimidine series. !!
MMM —m oMM 8 = g.. py. . .
Co8 e seon L The driving force for mercaptan expulsion is ascribed
NN NN NN = I g . 1% . .p . .
AT e é - - to the greater stability of the N,N-disubstituted amino-
- _ — . 1.
Nae & oo ¥ i dithiolium adducts (7 and 10) compared to the methyl-
.5 —
=

triplet, q
J. Org. Chem., 29, 1703 (1964)] give m.p. 178-179°

Spin-spin coupling values (J) are in c.p.s. measu

o g analogous to 2 can be envisioned for the 1,3-system as
g M
e o woabkx=-gl : .. . 1
ok & oadwbhood  JF well; scission of the endocyclic C—S bond in 6 would
; : o e > < . yel . .
K28 g BES=SFygs- similarly lead to decomposition products. Experi-
oo @ o I3 Iz g8 g mentally, it appears that path 2 is more important in
o . . . .

FES S XoxhEBEIST the 1,2-series than in the 1,3-series. Thus, in general
SN ; {2 ue ! PR e ’ ]
wew e T -l the products are formed in lower yields in the 1,2-series.

o & .. p . y ’
2RE Kk B5BN 297 g5 Moreover, instant development of a dark red-brown
EIE ¥ IFEB A4 25 color accompanied the addition of amine to the suspen-
TAag 2 sion of the 1,2-substrate in THF; this color change,
cxnm x BRRE i $ §;§ which presumably represents formation of decomposi-
RN 2 G S8 a tion products, does not occur appreciably in the 1,3-
ot . I .
V== = Ao T85% series. In no case was a decomposition product iso-
=Y~ é E ‘;’U g 1 p 3 p
SEE T BEXN FppaT lated. These reactions were carried out in the presence
Bt 5 Hwm® 25 E g of a 109, excess of secondary amine in order to ensure
Ngs x B828 _‘dg 5: R complete reaction of the substrate, and were complete
~ (=]
% o0 ° - $o%3 z & £s after 1 hr. at room temperature.
WEF I YW LEEEE Although THF proved to be an excellent solvent for
== Cg . . . . . .
" ETZ4E reaction of 5 with aliphatic secondary amines, it was
g gs éﬁ % ggz gﬁ S S N E = 2 undesirable in the cases of the less basic arylalkyl- and
ZZZ 7 ZZZZ 3.a7E diarylamines such as methylaniline and diphenylamine.
QES T [yl¥a:k ag‘é However, both these reactions could be carried out in
—~ = 8 = ~ = e W - . .
ZEE om EEEE o3t S the more polar solvent, dimethylformamide (DMF);
2 8 = =1 = 0,z 80 . N B
oo T LLLU 4 SR thus, in DMF the methylaniline adduct was obtained
—_= 0 . . .
882 in 599 yield at room temperature after 30 min., and
2 B = . . R . - .
223 = % § 2 g 3¢ g'g S the dlpher}ylamme adduct was obtained in 579, yield
cg%i I b b il 3 ‘g‘é,:g; after 30 min. at 100°.
ESess = Z[IREJEZT }; g Spectral data indicated that the methylaniline adduet
[ ol =] . .
2 § ‘é Ek was the nonconjugated isomer (14a) rather than the p-
s o E2E LY substituted product (15a). Cyeclization of phenacyl
Tez o] RS F T EE, L . - i
Lo W 2 235 N-methyl-N-phenyldithiocarbamate (13a) gave 14a,
[} . « . . aye
o 53% ;r. identical in every respect with the methylaniline adduct
b .
SE2E g . of 5. That the methyl group occurs as two peaks in
& @ @ BgoRg LY . b . p
g 2 £ g g g BE 2L the n.m.r. can be rationalized on the basis of the pres-
F3EE E L EES gé’ g g ence of two isomers, since hindered rotation about the
28% £ S52Ffes 25 C-XN bond in the immonium resonance form'® would
£ 2 E g gf.: = ié‘ﬁg 2T hold the methyl group in different electronic environ-
AER B KSSA g-g g;gQ = ments (cis to SCC6H5 and cz:s to'SCH) in each of the
e Pk isomers. Confirmation of this point comes from a com-
a g ;_:J:: £ parison of the n.m.r. spectrum of N-methyl-N-phenyl-
(S
~ —_ = 2 =
- 2 ® g _;g :: (10) E. Klingsberg, J. Am. Chem. Soc. 83, 2834 (1961).
s 55 §OO (11) D, J. Brown ,"'The Pyrimidines,” John Wiley and Sons, Inc., New
SELS York, 1062, pp. 308, 309.
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12 13a,R=CH;; R’=Ce¢H;s
b,R=R’'=C¢H;

+
CeHs S._CsHs
RR'N— ]/ RR’N—©——</ ]’
s s

14a,R=CH;; R’'=C¢H; 15a,R=CH;3;R’'=H
b,R=R’'=C¢H;s b,R=C¢Hs; R'=H
¢,R=R’=CH;

2-aminobenzo-1,3-dithiolium perchlorate (12, R =
CH;; R’ = C¢H;; R” = H), in which only one com-
pound is possible; as expected, the methyl protons oc-
cur as a single peak at r 5.97.

In view of the n.m.r. spectral results, the question
arises as to whether these compounds are truly dithiol-
ium salts. Similar compounds have been regarded
both as dithiolium derivatives, e.g., 3,5-diamino-4-
phenyl-1,2-dithiolium iodide,!? and as iminium deriva-
tives, e.g., 2-imino-5-methylbenzo-1,3-dithiole hydro-
chloride.'* Throughout this work compounds of the
type 7 and 10 have been named as amino dithiolium
salts rather than as N-substituted ternary iminium
salts,'* although n.m.r. chemical shift data of the C-5
protons indicate that the latter is the predominant res-
onance form.! The dithiolium nomenclature is pref-
erable since it relates these compounds to their pre-
cursors and to other similar compounds which are
known to be 1,3-dithiolium systems, e.g., 2,4-diphenyl-
1,3-dithiolium salts.!e

The diphenylamine adduct of 5, green crystals, m.p.
247-248°, was assigned structure 15b on the basis of in-
frared and ultraviolet spectra. The infrared region is
very similar to that of 2-(p-dimethylaminophenyl)-
4-phenyl-1,3-dithiolium perchlorate (15¢)!#; in partic-
ular, each spectrum exhibits strong absorption features
in the regions 1190-1210, 1310-1340, 1370-1390, and
1590-1600 ecm.—*. In 15b, a very weak absorption peak
occurs at 3320 ecm.~! which is aseribed to N-H stretch-
ing. These compounds are also similar in the ultra-
violet region, the p-dimethylaminophenyl derivative
absorbing at 538 and 15b absorbing at 525 my in glacial
acetic acid. Attempts to obtain n.m.r. data for 15b in
both trifluoroacetic acid and 709, perchloric acid failed
owing to insolubility of the material in these media.
2-Diphenylamino-4-phenyl-1,3-dithiolium perchlorate
(14b), colorless needles, m.p. 277-278°, was prepared
by eyclodehydration of phenacyl N,N-diphenyldithio-
carbamate (13b). The infrared region of 14b did not
show the four strong absorptions present in 15b, but
did exhibit a strong absorption in the region, 1440-1460
em.”!. Two features were present in the ultraviolet
region at 238 and 343 mu (959 alcohol). Moreover,
14b was readily soluble in trifluoroacetic acid. Attack
at the para position of diphenylamine by the dithiolium
electrophile can be attributed to steric hindrance as well
as to a low degre of basicity of the nitrogen atom.

In this study, new dithiolium perchlorates were pre-
pared from a representative number of secondary

(12) U. Schmidt, Chem. Ber., 92, 1171 (1959).
(13) R.W. Addor, J. Org. Chem., 29, 738 (1964).
(14) N. J. Leonard and J. V. Paukstelis, ibid., 28, 3021 (1963).
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amines, listed in Table I.14 An interesting compound
is the piperazine adduct (16), m.p. 320° dec., obtained
in 909 yield, which represents the first example of
two positively charged dithiclium nuclei in the same
molecule. The extreme insolubility of 16 made spectral
studies impossible. The structure of this compound
was assigned on the basis of analytical data, and by
analogy to other secondary amine adducts of 5.

8 2010, | L Clo;
S CH; R S
CsHs—E N N N j/ \
N N
| S>_ \ _<S ' S SCH,
16 17a, R = H
b R = CH,

Compounds of type 7 have been previously prepared
in these laboratories!c by eyclization of phenacyl N,N-
dialkyldithiocarbamates in 709, perchloric acid. How-
ever, the dithiocarbamate synthetic route is not appli-
cable to the benzo-1,3-dithiolium system, and hence
reaction of 2-methylthiosubstituted benzo-1,3-dithi-
olium perchlorates (17) with secondary amines represents
a new and convenient synthesis of compounds of type
12,

Experimental’®

Reaction of 3-Methylthio-1,2- and 2-Methylthio-1,3-dithiolium
Perchlorates with Aliphatic Secondary Amines.—The following
general procedure was employed in the preparation of the N,N-
disubstituted amino-1,2- and 1,3-dithiolium perchlorates. One
gram of the dithiolium precursor (5, 8, or 17) and a 109, excess of
the appropriate secondary amine were stirred together in 20 ml.
of THF at room temperature for 1 hr. Two-thirds of the solvent
was removed by a stream of air, and the solid which separated
was collected, washed with a small quantity of ethyl acetate, dried
and recrystallized (Norit, if necessary) once or twice from 959
ethanol. In some cases, it was necessary to remove all of the
solvent and triturate with cold ethyl acetate. In the 1,2-series,
instant development of a red-brown color accompanied the addi-
tion of the amine to the suspension of dithiolium salt in THF.
Additional experimental details are contained in Table I.

Reaction of 3-Methylthio-1,2- and 2-Methylthio-1,3-dithiolium
Perchlorates with Arylalkylamines and Diphenylamine.—The
procedure used with arylalkylamines such as methylaniline was
as follows. To 1 g. of the methylthiodithiolium perchlorate
(5, 8, or 17) suspended in 1-2 ml. of DMF was added a 109, ex-
cess of the amine. After standing 30 min. at room temperature,
the solution was chilled and diluted with ca. 15 ml. of ethyl ace-
tate. The pink solid which separated was collected, washed with
ethyl acetate, dried, and recrystallized (Norit) from 959 ethanol
or acetic acid. Further experimental details are summarized in
Table 1.

The general procedure employed with diphenylamine was the
following. To 1 g. of the methylthiodithiolium perchlorate
(5, 8, or 17) suspended in 1-2 ml. of DMF was added a 109,
excess of diphenylamine dissolved in 2 ml. of DMF. Upon
standing at 100° (steam bath) for 15-30 min., the solution de-
veloped a deep purple color. Chilling of the solution followed by
dilution with ca. 15 ml. of ethyl acetate gave a deep green pre-
cipitate, which was collected, washed first with ethyl acetate and
then with hot acetic acid, dried, and submitted for analysis.
Further results are tabulated in Table I.

(14a) NoTE ADDED IN PRroor.—Since completion of this paper, similar
compounds have been reported by R. Mayer and B. Gebhardt, Ber., 97,
1208 (1964).

(15) All melting points were determined in soft-glass capillaries using a
Mel-Temp heated block apparatus and are corrected. In some cases the
compounds charred and/or discolored before melting. Analyses were per-
formed by the Midwest Microlab, Inc., Indianapolis, Ind. All ultra-
violet measurements were made with the Cary 14 spectrophotometer in the
solvents indicated, and are presented as mu (log ¢). Infrared spectra were
recorded by a Perkin-Elmer Model 137 Infracord in potassium bromide
mulls.
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2-Methylthio-5-methylbenzo-1,3-dithiolium Perchlorate (17b).
—Six grams of toluene-3,4-dithiol (Eastern Chemical Corp.,
Newark, N. J.) was dissolved in 15 ml. of methyl chlorothio-
formate,! and 6 ml. of 709 perchloric acid was added dropwise
(caution!)te to the rapidly stirring solution. After ca. 3 ml. of
the acid had been added, evolution of hydrogen chloride was ob-
gerved, and a strong exothermic reaction ensued. After stirring
an additional 15 min., the cooled solution was diluted with 100
ml. of ethyl acetate. The yellow solid which separated was col-
lected and washed with additional ethyl acetate; purification of a
portion of the material was effected by precipitation from 70%
perchloric acid by the addition of ethyl acetate. The yellow
plates, obtained in 33% yield, had m.p. 149-151° (lit.% m.p. 140~
142°); 7crcoon 1.78-2.42 m (3), 6.72 (3), 7.35 (3).V

Anal. Caled. for C,H,ClOs8;: C, 34.55; H, 2.90; 8, 30.75.
Found: C, 34.79; H, 3.02; S, 30.62.

An attempt was made to prepare 2-methylthiobenzo-1,3-di-
thiolium perchlorate (17a) in the preceeding manner. However,
insolubility of the reagents gave rise to a heterogeneous mixture,
and no reaction occurred upon addition of the acid. A homoge-
nous solution resulted when ethyl acetate was added, and subse-
quent heating of the mixture at 100° caused a copious evolution of
hydrogen chloride. After 1 hr., the solution was cooled and di-
luted with additional ethyl acetate. A red solid, m.p. 130-140°,
obtained in 37% yield, had an infrared spectrum nearly identical
with pure 17a; however, due to the low yield and impurity of
product by this procedure, the method of Wizinger and Diirr®
was employed. In this manner, 17a was obtained in an over-all
949, yield starting from benzene-1,2-dithiol.!®

Phenacyl N-Methyl-N-phenyldithiocarbamate (13a).—The
method outlined by Seman!® was used. In a 300-ml., round-
bottom, three-necked flask equipped with reflux condenser,
dropping funnel, and magnetic stirrer was suspensed 2.5 g. of
909 practical grade sodium amide in 50 ml. of benzene. Methyl-
aniline (6.3 g., 0.059 mole) in 50 ml. of benzene was added and the
mixture was stirred overnight at room temperature. Carbon
disulfide (5.4 g., an excess) in 50 ml. of benzene was added, and
finally 8.3 g. (0.054 mole) of phenacyl chloride in 50 ml. of ben-
zene was dropped slowly into the stirring mixture. After 15

(16) We wish to express our gratitude to Dr. Walter Reifschneider of the
Dow Chemical Co., Midland, Mich., for a sample of benzene-1,2-dithiol,
and to the Stauffer Chemical Co. for a sample of methy! chlorothioformate.

(17) N.m.r. is reported in runits (number of protons).

(18) W. L. Seman, U. S. Patent 2,046,884; Chem. Abstr., 80, P559258
(1938).
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min., the mixture was refluxed gently for 1 hr., cooled, and poured
into 500 ml. of water. The organic layer was separated, washed
with water, dried (MgSO,), and evaporated to yield 13.4 g.
(83%) of product, which, after recrystallization from 959,
ethanol, melted at 157-158°.

Anal. Calcd. for CmesNOSzZ C, 6375, H, 50, S, 21.28.
Found: C, 63.84; H, 5.10; S, 21.36.

Phenacyl N,N-Diphenyldithiocarbamate (13b).—13b was pre-
pared in the same manner. Thus, 10 g. of diphenylamine yielded
15.5 g. (79%) of product, m.p. 166-167° (95% ethanol).

Anal. Caled. for CHiNOS;: C, 69.39; H, 4.72; S, 17.64.
Found: C, 69.79; H, 4.93; S, 17.71.

N-Methyl-N-phenyl-2-amino-4-phenyl-1,3-dithiolium Perchlo-
rate (14a).—One gram of 13a was warmed at 100° in 2 ml. of
709, perchloric acid for 5 min. The solution was then cooled
and diluted with ca. 200 ml. of ethyl acetate; the colorless solid
which separated was collected, dried, and recrystallized from
glacial acetic acid. The product, 1.05 g. (839,), melted at 214~
215°. A mixture melting point of this material with the methy!l-
aniline adduct of 5 was undepressed, and the spectral properties
of these compounds were identical: tcrcoor 2.15-2.75 m (11),
6.00, 6.05 (3)17; A¥7% "M 934 mu (log € 4.13), 330 (4.03).

2-Diphenylamino-4-phenyl-1,3-dithiolium Perchlorate (14b).—
The g-keto dithiocarbamate 13b (0.6 g.) was warmed at 100° with
5 ml. of 709, perchloric acid for 20 min. The solution was cooled
and diluted with ethyl acetate, giving a gray-blue solid (0.64 g.,
879,). Recrystallization (Norit) twice from 95% alcohol gave
colorless needles: m.p. 277-278°; rcmcoor 2.30 (10), 2.53 (5),
2.63 (1)17; A2%=O% 238 mu (log € 4.21), 343 (3.97).

Anal. Caled. for CyH CINO,S;: C, 56.56; H, 3.62; S,
14.38. Found: C, 56.46; H, 3.67; S, 14.63.

3-Methylthio-5-phenyl-1,2-dithiolium Perchlorate (8).—Ten
grams of 5-phenyl-1,2-dithiole-3-thione! was heated in 30 ml. of
dimethyl sulfate to 160° for 15 min., and allowed to cool to room
temperature. Then 70 ml. of glacial acetic acid was added, fol-
lowed by 8 ml. of 709 perchloric acid. After stirring thor-
oughly, 200 ml. of ether was added; the yellow solid (12g., 78%,)
which separated was collected and washed with additional quan-
tities of ether and ethyl acetate, and melted at 165-170°. This
material was used in the reactions with secondary amines. A
portion of the material was recryatallized from 709, perchloric
acid by the addition of ethyl acetate, and had m.p. 174-175°;
TCF3COOH 1.72 (1), 1.98-243 m (5), 6.90 (3)‘17

Anal. Caled. for C;sHClO,S;: C, 36.97; H, 2.79; S, 29.62.
Found: C, 36.96; H, 2.72; 8, 20.49.
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Formation of a Guanidinoquinazoline during the

Three-Component Synthesis of a 4,6-Diamino-1-aryl-1,2-dihydro-s-triazine’
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The structure of a high-melting companion product, Ci;Hi;Ns-HC], isolated during the three-component
synthesis of 4,6-diamino-2,2-dimethyl-1-(2-naphthyl)-1,2-dihydro-s-triazine hydrochloride (I-HCl) from 2-
naphthylamine hydrochloride, dicyandiamide, and acetone has been investigated. On the basis of a combination
of degradative and synthetic evidence, this by-product has been formulated as the hitherto unreported com-
pound 3-guanidino-1-methylbenzo[f]quinazoline hydrochloride (XVII-HCl).

Biologically active 4,6-diamino-1-aryl-1,2-dihydro-s-
triazines have been synthesized in large numbers since
1951, both in this laboratory?—* and elsewhere,5—° by

(1) This work was supported in part by a research grant (C6516) from the
National Cancer Institute, National Institutes of Health, U. 8. Public
Health Service.

(2) E.J. Modest, G. E. Foley, M. M. Pechet, and S. Farber, J. Am. Chem.
Soc., 74, 855 (1952).

(3) E. J. Mcdest, J. Org. Chem., 21, 1 (19586).

(4) E. J. Modest and P. Levine, 1bid., 21, 14 (1958).

(5) H.C. Carrington, A. F. Crowther, D. G. Davey, A. A. Levi, and F. L.
Rose, Nature, 168, 1080 (1951).

either of two general routes (eq. 1). The chemistry of
these dihydrotriazines has been surveyed in a recent
review,'® and they have been shown to exhibit a wide
variety of significant biological properties, including

(6) H. C. Carrington, A. F. Crowther, and G. J. Stacey, J. Chem. Soc.,
1017 (1954).

(7) U. P. Basu and A. K. 8en, J. Sci. Ind. Research (India), 11B, 312
(1852).

(8) T. L. Loo, J. Am. Chem. Soc., 76, 5096 (1954).

(9) H. L. Bami, J. Sei. Ind. Research (India), 14C, 231 (1955).

(10) E.J. Modest in ‘‘Heterocvelic Compounds,” Vol. 7, R. C. Elderfield,
Ed., John Wiley and Sons, Inc., New York, N. Y., 1961, p. 697.



