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being on the side of the cyclopropane ring remnote from these
protous.

anti=-2'-Aminospiro(1,4-benzodioxan-2,1'-cyclopropane) (9c).
—The anti acid above was converted via the mixed carboxylic—
carbouic anhydride procedure® to the azide, which on pyrolysis
gave the isocyanate. Alkaline hydrolysis®® of the isocyanate
gave the amine (45%), isolated as the hydrochloride, mp 211-
213° (from 2-propanol).

Anal. Caled for CHuNO.-HCL: C, 56.20; H, 5.62; Cl,
16.60. Found: G, 56.27; H, 5.67; Cl, 16.45.

N,N’-Bis[2’-syn-spiro(1,4-benzodioxan-2,1'-cyclopropyl)] -
urea.—The syn acid was converted via the mixed carboxylic-
carbouic anhydride procedure?s to the azide. This was pyrolyzed
to give the crude izocyanate, which was hydrolyzed with alkali.?
When cold, the reaction mixture was filtered. From the filtrate,
the amine hydrochloride (69;) was isolated by extraction with
dilute HCl. The solid filtered from the reaction was recrystal-
lized from ethanol to give the urea (33%): mp 213-216°; wvmax
3370, 1645 ecm ™t

Anal. Caled for CaHyN:O5: N, 7.37. Fouund: N, 7.40.

syn=2'-Aminospiro(1,4-benzodioxan-2,1'-cyclopropane) (8c).
A.—The N,N’-disubstituted urea above was treated with 2
equiv of phthalic anhydride according to Manske.l® After
trituration with aqueous NaHCO;, the product was recrystallized
from ethanol to give syn-2'-N-phthalimidospiro(1,4-benzodiox-
an-2,1'-cyclopropane) (699%): mp 164-167°; wmax 1790, 1745,
1730 em L.

A suspension of this derivative in ethauol was treated under
reflux with an equimolar quantity of hydrazine for 15 min. The
hot reaction mixture was acidified with HCl and, when cold, it
was filtered. The filtrate was basified and extracted with ether,
and the ether extract was treated with gaseous HCI to precipitate
the amine hydrochloride (799;), mp 220-222°.

B.—Alternatively, the crude isocyanate obtained on pyrolysis
of the azide derived from the syn acid was hydrolyzed with con-
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centrated HCI? to give in one step the amine hydrochloride (629
from the acid), mp 220-222°.

Anal. Caled for C,(HuNO,-HCL: C, 56.20; H, 5.66; Cl,
16.60. Found: C, 56.35; H, 5.61; Cl, 16.44.

anti-2'-Guanidinospiro(1,4-benzodioxan-2,1’'-cyclopropane)

Sulfate (2b).—The free anti amine, isolated from the hydro-
chloride, mp 211-213°, was heated at 90° for 5 hr with l-amidino-
3,5-dimethylpyrazole sulfate! (1 equiv) in water. The product
(139%) was obtained by filtration from the cooled reaction mix-
ture and subsequent recrystallization from water. It had mp
288-290°,

Anal. Caled for CyHiN;Oz0.5H,SO,: C, 4925, H, 5.26;
N, 15.67. Fouund: C,49.52; H, 5.59; N, 15.38.

syn-2’'-Guanidinospiro(1,4-benzodioxan-2,1’-cyclopropane)

Tosylate (2a)—The syn amine hydrochloride (mp 220-222°)
was converted to the tosylate salt by treatment of an aqueous
solution of the hydrochloride with 1 equiv of p-toluenesulfonic
acid. The tosylate salt was refluxed in 959, ethanol with
cyanamide (10 equiv) for 16 hr. The mixture was concentrated
under vacuum and treated with ether. The precipitated material

was recrystallized from water to give the product (80%),
mp 175-177°.
Anal. Caled for CnHipN30.-CiHs058: C, 55.23; H, 5.37;

N, 10.73. Fouud: C, 55.09; H, 5.07; N, 10.51.
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supplying us with the biological results reported in this
paper, Mr. P. R. Wood for the microanalyses, and Mr,
J. Zoro for his competent assistance. Also, we acknowl-
edge the help of Dr. J. Feeney of Varian Associates in
obtaining a confirmatory 100-Me/sec spectrum on com-
pound 3 (R = CHjy).
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A series of as-triazines bearing 6-alkyl (or hydrogen) and 3- and/or 5-chloro, -methoxy, -methylthio, -oxo, or
-thioxo groups has been prepared. The 5 position has been established as more reactive than the 3 toward

nucleophilic substitution with snlfanilamide anion.

The 5-sulfanilamido-as-triazines have good solubility bnut

have little or no oral antibacterial activity against infections in mice.

TUutil the present study, exploration of the sul-
fanilamido-as-triazine series was extremely limited,
only two examples of this series having been recorded.®*
These were 3-sulfanilamido-as-triazines bearing benzo®
or phenyl* substituents in the 5 and 6 positions.
Simpler sulfanilamido-as-triazines appeared accessible
through 3-amino-,* 3-amino-5-methyl-?® and 3-amino-
3,6-dimethyl-as-triazines.®* However, attempts to cou-
ple these amiues with p-unitro- or p-acetylaminoberll-
zenesulfouyl chloride gave complex mixtures which
vielded none of the desired products. Although 3-
amino-3,6-diphenyl- and  3-aminobenzo-as-triazines

(1) Presented in part at the 150th National Meeting of the American
Cliemical Society, Atlantie City, N. J., Sept 12-17, 1965, Abstracts, p 12P,

(2) To whom correspondence should be addressed at Acadian Instru-
ments, P. O. Box 342, Don Mills, Ontario, Canada.

(3) ¥.J. Wolf, K. Pfister, 3rd, R. M. Wilson, Jr., and C. A. Robinson,
J. Am. Chem. Soc., 76, 3551 (1954),

(4) G. W. Raiziss, L, W. Clemence, and M. Freifelder, tbid., 63, 2739
(1941).

(8) J. G. Erickson, tbid., T4, 4706 (1952).

(6) Prepared by the method of ref 3 by Drs. J. Semb and R. B. Angier of
these laboratories; mp 180°. Anal. Caled for CsHeNs: N, 51.0. Found:
N.5L.1,

have been used successfully in such reactions, the alkyl
analogs are uustable to these conditions and yield
water-soluble products, presumably as a result of ring
cleavage.

A possible alternative route appeared to be the reac-
tion of a methoxy- or methylthio-as-triazine with
sodium sulfanilamide, a route which had been employed
i1 the s-triazine series.” Furthermore, a displacement
reaction had beeu effected with ammouia on 6-methyl-
as-triaziie-3,5-dithione.! During the course of our work,
examples of methylthio displacements from as-triazines
by hydrazie® and by ammonia were reported.'® A
suitable intermediate for such a reactiou appeared to
be 5,6-dimethyl-3-methylthio-as-triazine, accessible
through the corresponding 3-thione. Repetition of

(7) (a) H. Bretschneider and W. Klétzer, Monatsh., 87, 120 (1956);
(b) W. E. Taft, H. M. Krazinski, F. C. Schaefer, and R. G. Shepherd, J.
Med. Chem., 8,784 (1965).

(8) E. A. Falco, E. Pappas, aud G. H. Hitchings, J. Am. Chem. Soc., T8,
1938 (19586).

(9) D. Libermann and R. Jacquier, Bull. Soc. Chim. France, 383 (1961),

(10) Burroighs Wellcome and Co., British Patent 802,122 (1958); Chem.
Abstr., 88, 7216¢ (19539).
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two reported preparations!!? of the latter gave prod-
ucts which had somewhat similar properties to those
reported, but which proved to be the mono- and bis-
thiosemicarbazones of biacetyl. Refluxing the mono-
thiosemicarbazone in aqueocus potassium carbonate,
or heating it to 180° at atmospheric pressure aud under
vacuum, failed to effect the desired cyeclization.!?

On completion of these experiments, the first re-
ported preparation'* of 3,5-dichloro-as-triazine ap-
peared. This compound was obtained in low yield
from as-triazine-3,5-dione and “aged” POCIl; i1 the
presence of triethylamine. We effected a similar
trausformation  with  6-methyl-as-triazine-3,5-dione'?
(1, see Scheme I) aud fresh reagent grade POCIl; to ob-
tain 3,5-dichloro-6-methyl-as-triazine (2) in a yield of
35%. Methoxylation of 2 yielded 3,5-dimethoxy-6-
methyl-as-triazine (3), which, upon treatment with
sodium sulfanilamide in refluxing methanol, underwent
facile methoxy displacement to yield 5-sulfanilamido-
3-methoxy-6-methyl-as-triazine (4).'¢

Sitce 4 might well have had the alternative structure,
3-sulfanilamido-3-methoxy-6-methyl-as-triazine, its ori-
entation was established through two sequences, both
originating with 6-methyl-as-triazin-5-one-3-thione!'?
(5, see Scheme I). Dethiation of 5 to yield 6-methyl-
as-triazin-5-one (6) is apparently the first sucecessful
transformation of this type iu the as-triazine series.
A reported' attempt to dethiate the correspouding 6-
benzyl derivative caused hydrolysis to 6-benzyl-as-
triazine-3,5-dioue instead. A similar attempt to dethi-
ate as-triazine-3,5-cdithione led to products which were
not characterized.' Thiouation of 6 was effected in

(11) Ng. Ph.
713 (1936).

(12) J. Klosa, Arch. Pharm., 288, 465 {19535).

(13) We wish ta thank Miss 11, M. Krazinski for performing these experi-
ments.,

(14) C. Grundmann, H. Scliroeder, and R. Ritz, J. Org. Chem., 28, 1522
(19(.?.8;)) J. Bongault and L. Daniel, Compt. Rend., 186, 1216 (1928).

(16) Reaction of 2 directly with sodinm sulfanilamide resillted in forina-
tion of a eamplex inixture.

(7)) J. Donganly, . Catelain,
C1939).

Buu-Hoi, Ng. D. Xuong, and F. Binon, J. Chem. Soc.,

and 1. Chalirier, Conepl. Rewd., 208, 657

pyridine at 105° to yield 6-methyl-as-triazine-5-thione
(7). When this reaction was attempted at reflux,
exteusive decomposition resulted in a low yield of the
desired product. Methylation of 7 gave 6-methyl-5-
methylthio-as-triazine (8), which, on reaction with
sodium sulfanilamide, vielded 3-sulfanilamido-6-methyl-
as-triazine (9).

The latter was also prepared by an alternative sc-
quence. Thionation of 10® (or of 5%) vielded 6-
methyl-as-triazine-3,5-dithione (11),%? which, on meth-
ylation, gave the 3,3-bis(methylthio) derivative (12).?
Reaction of 12 with sodium sulfanilamide yielded -
sulfanilamido-6-methyl-3-methylthio-as-triazine  (13).
Hydrogenolysis of the methylthio group in 13 gave w
sulfanilamido-6-methyl-as-triazine identical in all ve-
spects with 9, prepared through the previous un-
equivocal sequence, thus confirming the orientation
of 13, as shown. Methoxylation of 13 gave maiuly a
product of the swme Ry value as the previously pre-
pared 4, whose structure was in doubt. A comparison
of this product with 4 through their infrared and ultra-
violet spectra and R; values confirmed that they were
identical. Thus, higher reactivity of the 5 position
over the 3 position in 3 and 12 i3 established.

Preferential substitution at the 5 position of the
as-triazines, demoustrated in this work and also in the
amination® of 6-methyl-as-triazine-3,5-dithione, casts
doubt®™ on the structure assigniments of Grundmann,
et al.,'* i their reactious of 3,3-dichloro-as-trinzine
with various nucleophiles. These authors assuincd
preferential displacement of the 3-chloro rather than
the 5-chloro substituent by a fallacious analogy with
the reactivity of 2,4-dichloropyrimidine toward nucleo-
philes.'?

(18) One of the assigned slructures, d-ethoxy-3-methyllliio-gs-1riazine, is
probably correct since a Lwo-step preferential substitution at the 3 pusition
has been postulated by R. G. Shepherd and J. L.. Fedrick, Advun. Hetero-
cyclic Chem., 4, 298 (1965).

(19) Reaction of 2,4-lichloropyrimnidine willh N1z yields a mirture of
the two possible aminochloro derivatives and with 1 mole of methoxide
vields only 2-chloru-4-methoxypyrimidine. See I). J. Brown, '"T'he Pyrimi-
dines," Iuterscience Pnldishers, Tue., New York, N. Y., 1462, pp 188, 201
also see ref 18, p 293,
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The structures of the tautomeric oxygen- and sulfur- "§
containing as-triazines herein described are the oxo { - - - E
and thioxo forms, rather than the hydroxy and mer- § g F 5
capto forms. This is to be expected on the basis of s g8 Ss 3
the structure of as-triazine-3,5-dione,® 2- and 4- 4 g2 23 2E g
pyrimidinones,®! and 2- and 4-pyrimidinethiones.?? ] s2828s ss¢8 z
Thes'e as-triazin-5-ones displgy strong absorption .due g I § 222l SERE
to ring-carbonyl stretching in the 1650-cm~! region, 2 2
Our as-triazine-5-thiones show strong absorption in 2 T ok R Y

. . . X AR X =
the 1193-1200-cm~! region, slightly higher than the 2 - ozt P
region reported by Spinner?® to be characteristic of a 2 248 E£4% £5 =
number of «- and ~vy-thioxo azines and diazines and PomegFongs Z£2%°
assigned by him to thiocarbonyl stretching. R

Data on the new as-triazine intermediates are com- 2 o oo ~o &2
piled in Table I. The 6-alkyl homologs of 9 and 13 iu ” o SN %S S% z
Table II were prepared by routes completely analogous é
to those outlined in Scheme I. Orientation of the 6- Ly dRNEe o9 R %N e
alkyl homologs of 13 was assumed to be the same as in TTREEHEBRR R8I ¢
the 6-methyl series. E £

These new 5-sulfanilamido-as-triazines had little or € ~co~owan~ ©O® x
no oral antibacterial activity as tested (Table II);* D A -
one showed activity just below the letbal dose. Four T M~ ~ O ?
compounds exhibited blood coucentrations so low that Coorgagas WNET S

. . Lo . . NFFNSFF T DT Qo

the intriusic activity based on attained blood level is 2 g
. . . . . Q

uncertain. Great variation is apparent in the solu- 3, e e ke e =8

bility of these sulfonamides, from those of extremely low * % S8 as S® = 5

solubility to the very soluble 5-sulfanilamido-3-meth- ’ g~

oxy-6-methyl-as-triazine (1000-1500 mg 9, see Table , RS ®OX = =X Gy

IT). STREERS88N %?xc‘fxéé
v v ~—

Although the data are limited, the pK, values of E ¢ g
these 5-sulfanilamido-as-triazines are consistent with 2 &z 0onoSeon wow O“'é
the meta-substituent constants? of the R; substituents: = Z—< | Tz 980 T o

-0 = . = AN 7N =3

H, om = 0; OCHy, o = 0.115; SCH, o, = 0.144, g AN L menweonw xwn EE
_ ! > ™ . -

HE/\ /\m FELSIZEIE Ev%%éﬂ

Experimental Section* el o 2

2 z3 n o n 38

3,5-Dichloro-6-methyl-as-triazine (2).—Triethylamine (65.8 g, g &) % % % 232 % % % Z § §
0.650 mole) was added slowly with stirring to 199 g (1.30 moles) 5 2’ ) Z E Z = = g e
of ice-cooled POClL. 6-Methyl-as-triazine-3,5-dione® (41.3 g, = 5 o E = i L E 5 i
0.325 mole) was added to the resulting slurry and the mixture coovooo © g
was refluxed with stirring for 15 min. After cooling, the dark B2
brown solution was extracted with ten 200-ml portions of hexane. 2 i s NPk
Concentration of the extracts left a brown crystalline residue. £ = o g g c %5
which was vacuum sublimed at 80-90° (1.0 mm) to yield light o GBS B TTR E e
yellow crystals (12.1 g) melting at 41.5-44°. Coutinuous ex- T LT Liepn mwy g
traction of the reaction mixture with hexane for 3 days yielded S JEDRexrzd TRE 2
6.7 g of additional material. A second sublimation yielded very R S T~
pale yellow crystals for analysis. - = £ a

Lower yields (9-15%) resulted with twice as much POCL; or g = é’
twice the reaction time. 5, ., E g7

3,5-Dimethoxy-6-methyl-as-triazine (3).—A solution of 2 (4.35 = ~ oo~ ~RE 2 g .
g, 0.0265 mole) in 20 ml of methanol was treated by slow addition, £ 3 5 3 -3 = % 23S e= 2%
with stirring, of a solution prepared by dissolving 1.22 g (0.053 FL<RA<00OE CTO = g:
g-atom) of Na in 50 ml of methanol. After removal of NaCl, 3L
the filtrate was concentrated to dryness. The residue was ex- R 28
tracted with 60 ml of hexane and the filtered extract was cooled IRBEIERISR 28I 58
to 0°. 2 - pe R AT

5-Sulfanilamido-3-methoxy-6-methyl-as-triazine (4). Method - 25
1,—Sulfanilamide (1.68 g, 9.78 mmoles) was dissolved in a solu- - e e 5 3
tion of 0.225 g (9.78 mg-atoms) of Na in 10 ml of dry methanol. o o, o o on? e =EETES

ESESRRRE Q09 S5
- STLCTVCCIS ter g

(20) J. Jon4s and J. Gut, Collection Czech. Chem. Commun., 26, 2155 g 3)
1961). . 2 2. 2. £ 2%

(21) D.J. Brown, E. Hoerger, and S. F. Mason. J. Chem. Soc.. 211 (1955). = E g2Z g 2% o=X £2

(22) A. Albert and G. B. Barlin, ibid., 3120 (1962). DREERIEZ SER 2 £

(23) K. Spinner, ibid., 1237 (1960). &=

124) We are indebted to Mr. G. 8. Redin and Miss M. E. McCay of onr o go'c
Iixperimental Therapeutics Researcli Section for these results, Q? % ‘B é)

(25) M. M. Jaffé, Chem. Rer., 83, 222 (1953). = - ol

(26) Melting points were determined in a modified Hershherg apparatus comEmEmEIR =EE = g

e e PRArS @
and are corrected. Infrared spectra were determinel in KBr disks in a s =
Perkin-Flmer Model 21 spectropliotometer. g
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ml

After addition of 1.52 g (9.78 mmoles) of 3, the solution wnx

S ; g :Z: refluxed for 20 hr. Paper chromatographic examination indieated
232 = sy = aban ¢SO0 reaction after 1.5 hr and 954 after 17 hr, the praduet
Ty R = - = appenring at Iy 0.39 compared with #; 1.59 for <ulfnnilunide.
= - z % After evaparation, the residiue wax dissolved in 1,0 120 ml) and
= z adjusted to pll 4 by dropwise addition of I .V TICI to give a
s FASSSS 3 i : light vellow precipitate weighing 1.75 g This was recryaiallizm]
— L €FEHB Tk, = e = foy s .
TEISRIEELZ = : from 35 ml of 3:1 ?Ehanul—hexane (charcoal). o .
VAVAVEVAVEY IV, < z Method 2. - A 357-mg (1.00 nimole) =mnple of 13 in a solulinn
= . of 1 mg (3.7 mg-atoms) of Nain 4.0 1ml of methunnl was veflineed
] = fer 340 e Paper chiromatography indicated abonl 60¢7 o=
z versinn alter IO T and alimost quantitiadive amversion after
S0 e Coneentration of the reaction mixinee to dryness under
an ail pnmp left o pale vellow solid G4 mg) whielt was dissalved
in 2 ml af water. This =alntion was adjnsted th pIl 4 with 1V
HCT and the initial gmin was fransformed by prolanged stirring
into a pale yvellow =olid 1122 mg). Recrystallization from hexane
cthavol failed to give material suitable for nmelting-point identifi-
( cation dne to the presence of mninor by-products) a spectral and
] chromatographic comparisous were carried ont. The material
]] consisted of 2 major component with 7y 0.32 wud three minor
| = arvlamine compuopents, compared with the previonsly prepared
> = sample of this compound having 2y 0.43. The infrared spectrmn
B = of this material was essentiadly identical with that of the praduct
z = fram method I and dislinetly different from vt of the starting
z e e m e I material. The ~ame i trme of the nltraviolet =pectimm shown in
= "f"':—r.—r-' o = Table 111 o ’ , o
| : = 6-Methyl-as-triazin-3-one (6). A mixtuye of 7.16 g (.04
; = z mole) of G-methyl-gs-trinzin-s-ane-d-thinne, * 25 ¢ of wet Ruuey
Lo o= = z g = nickel, 6 ml of NI, and Hat) (144 ml) wax reftuxed with
g ey 3 ?‘E g stirring for 3 I (1.3 hr for ethyl and a-propyl homologs).  The
== filtrute wis concentrated toa dryness and the residne was re-
C = ;: crvstallized from 100l of ethaol (charceond), vielding pule green
" o fm -7 - crystals (0,95 ¢) which melted at 205.5-207.5°. Cancentration
g _Z—( \ - 21 of the filtrate ta 15 ml gave 3.73 g of shmilar matenal, tatal 468
] \Z g IS4 A portion (100 mg) was snblimed at 140° (.00 )
é >__< 1 = e - ta yvield 42 mg of white =0lid, v 1650 (C==0 stretehing) em -1
£ & = J._? < 2t s = 6-Methyl-as-triazine-5-thione (7).--A powdered mixture of
= g = oTrer= = 5,67 g (0.06D mole) of 6 and 8,13 g (D.0366 mole) of PaRy in 348
2 S =) E g = ml of pyridine was stirred at 103° for 3 . The clear red solution
z ; n : - R N ‘% = wils (:111}(‘631111';1(0(1 at :_)l)° mider VILCUIIL {0 =yInp which saon
= = j - ad R A % crystallized.  The solid was sInried i 100 ml o cold water,
E { _z filtel‘fl(l, washed, and dried 1o givg 4.63 ¢ u["(11':111ge-1n'u\s’11 =alid
z | I = omle re sm e ~ nwlnng at 167° (le(-.A l(‘tmt-entmtlm} |.»f }11&- f11(1‘:l1f-, as above, ta
g \ C ol =02 ek g a = 25 ml yielded an additional 2.24 g of similar nuerial, total B.NT g
e Z, T B M DY) A partion (0,48 g) was recrystallized from 30 ml of 414
1= jony heprime—ecthanal teharcaal) 10 give fine arange needles (191 mg),
§ = vous 1107 1C==8 stretehing) vin -4
. A - ) % 6-Methyl-5-methylthio-as-triazine (8).-—Compomnd 7 (.30 g,
E -} q 2 2 ES 0.030) mole) was dissolved in 55 ml of 2 .8 Navll.  The ice-
E z. 'z, "z é = cooled solulion wax treated by rapid addition of 6.94 g (0.05)
= -_,_E - =2 £ mole) of dimethyl sulfate with vigorons stirring.  The =olulion
22 ? R = was stirred for 20 min, then was =atnraterll with salt and ex-
i N T trneted with fonr 100-ml partions of CHCl;. The extracts were
= dried aver Dijerite and concentrated at 40° nuder an aspirator
z v to a brawn, oily =olid which wias vaennm sublimed (60°. 0.05
=k mn) to vield 194 ¢ 127 of pale vellow solid melting ut 51-73°,
I f l;; Tf i< é The (i-mlh‘\'l 11(;111<.;1ng. which separated axa snlid Trom a <imilar
2 & ‘xc = :] 1‘: reaction mixtire, (11>IJ1}1}'€(1.})1‘(?((J_l.l peulfs‘m it= iy speciiin at
FEERLE 0.7 (3 positiony, 703 (CH), 7.3% (8CHy), and S.67 (CHy
: cthyl granp).
5-Methylthio-6-n-propyl-as-triazine, collecied by CILCL.
© = z = extraction, had n2 1.5585.
= § 2=z= ZRac . = 5-Sulfanilamido-6-methyl-as-triazine (9). \ Method 1.-- A
- ERAESTT T 4 E22 = mixture of compound 8 (1.11 g, 7.85 mmoles) and 1.34 g (7.85
<<emiome= 23532 2 mmoles) of sodium sulfanilamide in 15.7 ml of dimethylformamide
g p ; (DMF) was maintained at 95-110° for 17-20 hr to form a clear,
& E cE PR mediunt brown solition. This was concentrated at 30° with an
Al m e oAl e Al A T ;3 272 oil puinp to yvield a viscolts, brown residue \}'hlch was dissolved
RO B =S E in 23 ml of water, and the <olution was adjusted to pH 4 (no
-~ P g precipitate 1l pH 7) by dropwise addition of 6 N HClL  The
] © £ 2 granular, yellow precipirate {1.11 g, 53%¢), melting at 242°, wus
- ‘= N o 2 recrystullized from 60 ml of 3:1 ethanol-water (charcoal). The
&£ ) = 51 = & S —: pale yellow crystals (687 g, 439) melte‘d at 251.5° dec; the
—_— UL g = melting puint of the produet from method 2 (see below) was also
TR - 251.5° dec; the mixture melting point was undepressed. The
@ T »
A 5 3 ; ir spectra .uf these twa samples were essentinlly identicul. Both
-~ - “ SE= sumples displayed an K valne of 0,26, )
= = 5 R IRC G g & S —= Method 2.--Raney nickel (W-2, 2 g) wus added to w partial
STzZTT=Tx r g .~ : calution of 311 g1 LOY mnole) of 13 in 10 ml of water mud 1 mld
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—A, my (e)
CH:OH 0.1 N NaOH 0.1 ¥ HC
Compd 4 by niethod 2 260, 290 sh (19,800, 12,100) 255, 293 (18,300, 12,900) 281 (12, 100)
5-Sulfa-3-methoxy-6-methyl-as-triazine (4) 261, 290 sh (21,600, 13,000) 254, 293 (17,500, 12,100) 282 (12,700)
5-Sulfa-6-methyl-3-methylthio-as-triazine (18) 257 (28,300) 263, 308 sh (26,500, 8200) 264 (19,800)

of NH;. The mixture was refluxed with stirring for 2 hr. Paper
chromatography indicated total disappearance of starting ma-
terial (B 0.40) and formation of a major product with R: 0.23.
The supernataut was decanted and centrifuged. The centrifugate
was concentrated almost to dryness and the residue was dissolved
in 2.5 ml of 0.5 % NaDH and the mixture was centrifuged. The
centrifugate was adjusted to pH 3 by dropwise addition of 6 .V
HCL. The pale yellow precipitate (87 mg, 339, ) melted at 243°
dec. A portion (77 mg) was recrystallized from 6 ml of ethanol
(charcoal) to yield off-white spears (35 mg) melting at 251.5—
252.5° dec.

5-Sulfanilamido-3-methoxy-as-triazine.—A solution of 1.72 g
(5.79 mmoles) of 35-sulfanilamido-3-methylthio-as-triazine in
13.5 ml of 1 ¥ NaOCH; in methanol was refluxed for 92 hr.
The solution was concentrated to dryness and the residue was
dissolved in H,O (25 ml). The solution was adjusted to pH 4.5
and the precipitate (1.10 g) obtained was recrystallized from 1100
ml of boiling ethanol (charcoal).

5-Sulfanilamido-6-methyl-3-methylthio-as-triazine (13) was
prepared by method 1 for 9 except for a 2-hr reaction time.

5-Sulfanilamido-6-ethyl-3-methylthio-as-triazine.—A mixture
of 6.04 g (30.0 mnioles) of 6-ethyl-3,5-bis(methylthio)-as-
triazine and 6.12 g (31.5 mmoles) of sodium sulfanilamide in 60
ml of DMF was stirred at 105-110° for 7 hr. After the solution
was concentrated at 60° under an oil pump, the resulting syrup
was dissolved in 80 ml of water. The solution was ice cooled
and adjusted to pH 3. The yellow precipitate (7.98 g, mp 127-
180°) was recrystallized from 75 ml of methanol (charcoal) to
give orange crystals (3.72 g) melting over a range. Recrystalliza-
tion from 170 ml of ethanol (charcoal) yielded pale yellow leaflets
(2.43 g, 22%) which melted at 134° if plunged into bath at this
temperature, resolidified, and remelted at 198-199°.

Biacetyl Monothiosemicarbazone.—A mixture of 9.1 g (0.10
mole) of thiosemicarbazide and 86 g (1.0 mole) of biacetyl was
stirred for 48 hr. Ethanol (100 ml) was added and the yellow
solid was filtered, washed, and dried, 6.9 g (43%), mp 177-178°
(gas evolution). The filtrate, on chilling, yielded 1.6 g of similar
material (total, 533%). Recrystallization from ethanol (21 ml/g,
charcoal) vielded light yellow crystals melting at 180.5-181°
(1it.27 185°); vmax 1686 (C==0 stretching), 1595 and 1505 em™1.

Anal. Caled for C;HoN3;OS: C, 37.7; H, 5.7; N, 26.4.
Found: C, 37.9; H, 5.8; N, 26.1.

Biacetyl Mono- and Bis(thiosemicarbazone).—The conditions
reported to give 5,6-dimethyl-3-thioxo-as-triazine gave instead
the following results. Under the conditions of Klosa,2 equimolar
(0.010 niole) amounts of biacetyl and thiosemicarbazide in 100

(27) S. 8. Guha-Sircar and 8. Satpathy, J. Indian Chem. Soc., 81, 450
(1954), gave no preparative details for this compotind. The melting point
was variable due to tenacious solvation, which is believed to explain the
broad, low melting point (136-141°) obtained by P. T. 8. Sah and T. C.
Daniels, Rec. Trur. Chim., 69, 1552 (1950).

il of refluxing ethanol gave 56¢¢ of biz(thiosemicarbazone) and,
from the filtrate, 126, of the monothiosemicarbazone. Both
were identified by melting point and ir spectral coniparisons with
anthentic saniples.

{Under the conditions of Buu-Hoj, et al.,!! nsing refluxing acetic
acid, there resnlted a 34¢; yield of bis(thiosemicarbazone)
(variable mp 270° dec, 1it.2 mp 253° and 272°; ymax 1495, 1595
em™1; C, H) N, and 8 analyses).

Biacetyl S-Methylthiosemicarbazone.—A mixture of 23.3 g
(0.100 mole) of S-methylthiosemicarbazide and 86.0 g (1.00
mole) of biacetyl was stirred at room temperature for 2 hr. The
solution was stirred with an equal volume of ethyl ether with
cooling to effect separation of a brown viscous oil. The ether
layer was decanted and the oil was stirred with 112 ml of a 5%
sodium carbonate solution. The resulting light vellow solid
(124 g, 729) melted at 139.5-141.5°. A portion (1.00 g) was
dissolved i 20 nil of a 4:1 mixture of 90-100° petroleum ether—
ethanol (charcoal), giving light yellow ervtals (0.47 g, mp 141-
142°).

Anal.  Caled for CeHuN3SO: C, 41.6; H, 6.4; N, 24.2,
Found: C, 42.1; H, 6.6; N, 24.2,

6-Methyl-gs-triazine-3,5-dithione (11).9—A powdered mixture
of 108 (15.7 g, 0.100 mole) and 22.2 g (0.100 mole) of P,S; in 8)
ml of pyridine was stirred at reflux for 2 hr. The solution was
concentrated to about half-volume at 50° under an oil pump and
the residue was drowned in 300 ml of water with stirring. The
precipitate was filtered and dissolved (mostly) in 100 ml of 1
N NaOH. The filtrate on cooling and acidifying to pH 3 with
6 N ICl, yielded an orange-yellow solid, 14.7 g (85% ), mp 204°
dec. A portion (0.32 g) was recrystallized from 10 ml of 509
ethanol (charcoal) to yield orange-yellow crystals (90 mg) melting
at 221° dec (lit.® 215-217°), vmax 1115, 1224 cm 2,

Anal. Caled for C;H NS C, 30.2; H, 3.2; N, 26.4, 8, 40.3.
Found: C, 30.9; H, 3.3; N, 26.3; 8, 40.3.

Paper Chromatography.—The chromatograms were run on
Whatman No. 1 paper in descending fashion, using for develop-
ment the top layer of a 9:1:8 BuOH-NH;—H.0 system. The
dried sheets were examined nnder an ultraviolet lamp for quench-
ing or fluorezcence. The sheets were sprayed with 5:1:6 BuOH-
AcOH-BnONO followed (after 2 min) by a 0.1¢ butanol solu-
tion of N-(l-naphthyl)ethylenediamine dihydrochloride. The
prfsen(‘e of a primary arylamino gronp was indicated by a purple
color.

Acknowledgment.—We are indebted to Mr. L.
Brancone and assoclates for the analytical data and to
Mr. W. Fulmor, Mr. G. Morton, and associates for the
spectroscopic data hereiu.

(28) B. A, Gingras, T. Suprunelmk, and C. H. Rayley, Cun. J. Chem., 40,
1057 11962).



