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Ni==nlfanilyleytosine 8a and nine L-alkyl derivatives 8b-8j were prepared.

The parent 8a was 1ot active bint

all derivatives were highly active i experimental nionse infections with Staphylococe s airews, Proteus vidgarts, and

Escherichia coli.

The compouud showing liighest activity and high =olubility wus the 1-erhyv] derivative 8c.

Test~ in rao indicate that 8c ix a quickly absorbed, quickly excreted (short acting) ~nlfa drag putentially and

expecially suitable for the treatnient of urinary tract infections,

T sywtenic experimental unnwe infections

8c 1= «ubstantially niore active than certain other short-acting, =oluble nrinary trier sulfanilamides sich s

alfisoxazole, sulfamethizole, and sulfisoniidine.

Calenlating from the binding ro hnnan =erum albumin 8¢

~hunld give ax high or higher ''free” levels and thi promise equal or greater activity agait=t 1he tixsne coupo-

nent of huneai nrinary infections.

The potential freedoni of 8¢ from erystalluria reactions i indicated by its high

erpiilibrinnt solubility (pH 3--3.5) and by if= tendeticy to form supersaturated =ohittinnes i nrive af extranrdinary

~1ability,

We have prepared a number of sulfanilyleytosines 8
(Schenie Tt and have found them to be active as anti-
baeterials. particularly in experimental infeetions -
dneed with Gram-positive and Gram-negative pantho-
Zenie <pecies.

We wvnthesized these derivatives by the methods
showi i Scheme 1. The beginning 4-thiouracils 2
ave available by thiation of uraeil (1a), or by thiation of
the appropriate l-substituted uracil 1h~j available by
the methods of Shaw.®  To the extent that these pro-
cedires begin with expensive uracils, the evtosines they
vield ure necessarily al:o expensive. We will present
m later papers some new departures in ¢ytosiie =yii-
theses wdmed at making them available more economi-
cally.

The new sulianibylevtosines were tested comparatively
i1 acute infections, in mice treated by a single oral dos¢
at the time ot challenge in a standardized procedure.?
The £D;y values for these derivatives i various ex-
perimental infections are given in Table I.  Listed also
in Tabie T are the <olubilitiex of the new compounds in
pH 5 buffer at room temperature.

The parert compound 8a i= lnactive in all tests and 1=
the oulv nactive one of the gronp.  Each of the re-
nueining eompounds of Table T ix highly active.  Ouly
twe compound= (8a and 8i) are poorty sotuble and they
arce the only compounds of Table I which clearly lie
below the preferred sohibility Hmit of 50 mg 100 ml
(ut pH 5555, Thix ix our trau=pozition to room tem-
peratire of the 372 <otubility hmit proposed by Lehr,
above whieh he suggested that the likelihood of kidney
bloekade by preeipitation i~ mimmal (70 mg/100 ml).*
The ethyl derivative 8¢ hax a <ohability compatible with
Lehr's Thmit. Sinee =ohibility ix good and uaetivity ix
maximal i this derivative it wax selected for further
cevalnation,  Now  with the name sulfacytine 8¢

‘1. This name briggs o eyvrosine as a class feature. Thie Chrouing
Aot name is N lealkyl-1 2-dliviiro-2-oxo-4-pyrimidinyDsulfanilamnide

2 Lo thanbiand UL Krells, U, 8. Patent 3,375,247 (1968..

g Gl Shawe 0 Chen. Nor, 1834 (1857,

40 A Lo Erlandson. M. W, Fisler, 1.. V. Gagliandi, anet M, R. Gariz
Aottt Chewolher. 10, 84 {19601,

S0 Do Lebr ctees VOV Aol Sedl, 69, 417 0195380,

The concentration of such solirtion= ean exeeed the trie solubility nunny ol

I been =tudied intensively in our laboratories:
o=t of this work will be reported by others elsewhere.
We preseut here =ome «f the data which were used
originally to define our mtere=t i the compound.

Sulfacvtine (8¢) from 1tx hehavior in mice appears
to be absorbed mnd excereted rapidly. i.e., short acting.
Thix ix illustrated in Table 1T where 8¢ is con-
pared with the poorly ~oluble hut highly active suli-
adiazine. The infections denoted o Table IT are
quuickly lethal aud we mfer that the great drop m effec-
tiveness when comparing carlv and late treatment re-
flects n prompt ehmination ol the drg, the somewhnt
more persisgtent sulfadinzine being less affected.”  When
8c 1x tested ax a =ingle oral tdoze before challenge against
a mch more <lowly developing infeetion (Streptoceus
pyogencs. not reported here) 1t is essentially inactive
(FDuc > 500 mg kg). However il the drug is admin-
ixtered in the diet throughout the course of this strep-
tococeal infection it displayvs distinet activity (£ Dy, =
52 mg kg). We tuke this as additional evidenee that
Aultaevtine 1= of the <hort neting type.

It was of mrerest to compare =ulfacytine (8¢}
with certain prominent <hort-acting drugs. Thix com-
parison i= detailed it Table HTT. wherein four compounds
were tested i miice agninst eute lethal infections in-
volving seven bacterial=peciesand 12 =trams represent:-
tive of the more eommouly cncountered Gram-negu-
tive urinary puathogens. A\ wenernl eomparizon of
eflicacy among all four componnds. a= indicated by the
FDy vahies in Table I1I. consistently verifies the
greater intrinsie antibaeterial poteney of <ulfaeytive.
On o quantitative basis. derived from geometric
means (GM) of EDu's for each drug. <ulfacytine’s
G EDge 12 my kg clissed 1t ux abont 3.5 timies
more potent than sulficoxazale (G D5, 43 mg. 'kg)
and sulfisomidine (GNL £ D0 40 mg kg). and about 18
times more potent than sulfamethizole (G EDs 220

mg - ky).

16) Mecepted by (e USAN Coponitter as the generie name fur [-edivi
Nissulfanilvleytosine: Vi laobyvl-1.2-lihviles-donxo-4-pvrimidinybsulfanil-
antirde.

ST This kind of dnterprecation has been usml by others previansly, see
for sxumpley: G = Redinamd M. L MeCov, Chenintherapor, 4, 3806 (19621,
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TaBLE 1

SULFANILYLCYTOSINES

0

2

H._.N‘©~SOQNH—<;{N-—R

No. R Mp, °C Formula?®
Su H 286-287 dec CroHioNOS
Sh Me 219-222 CnH:N,O:8
8¢ Et 167-168 C14H|4N4O:1S
-H.O 104 C.HeN, OS54
8d Pr 141142 CisH sNLOs8
Se -Pr 201-203 CuHINOs8
S8t Bu 118-120 CuLHiN 058
8g -Bn 133-135 CHisNL0:8
Sh see-Bu 136-138 CriHisN4Os8
81 PhCH_- 207*208 Cn}ImI\YéO:P\I
81 Allvl 165-167 CisHuN,Os8

sulfisoxazole
s All compounds were analyvzed for C, H, N, S.

dissolved drug: =ee Experimental Section.

TavLe 11
Acrmivity aNDp Dose TimiNa

Approximate value for 509
Effective dose (ED:),

Time of mg/ kg
Organism single oral dose Ralfadiazine Saliacytine

8. aurews TC 76 6-hr prechallenge a7 95

At challenge 26 23
E. coli 055:B) 6-hr prechallenge 5.5 16.5

At challenge 2.9 H.0
P.ndgoeis UC 252 6-hr prechallenge 2.7 13.5

At challenge 1.9 3.3

Tasre 11T
COMPARISON WITH SHORT ACTING SULFONAMIDES

———Approximate EDs, mg/kg®

Sulfa- Sulfis-  Sulfa- Suolfiso-
Cliallenge organism cytine oxazole methizole midine
A. aerogenes (Marshall) 12 55
E. coli MGH-1) 5 25 125 25
E. coli (Vogel 5 23
E. coli (075) 13 20
E. coli (055B5 - 5 35
P. mirabilis (MGH-1) 4 16 160 10
P. mivabilis (BC-2247) 10 25
P.morganit (RC 2362) 15 35
P. vulgaris (1810} 4 16 140 15
P. vulgaris (UC 232) 7 21
Pseudomonas arruginose (28) 220 520 850 675
P. aeruginosa (F-38) 65 410
S. airens (UC-76) 23 90

@ Single oral dose given at time of challenge; data are aver-
age froni replicate tests, aud an approximate =309, variation
applies i1 most instances. Challenges were intraperitoieal with
ai esimated 100 LDy, for each strain,

In human therapy a “soluble” short-aeting sulfanil-
amide drug would be used preferably in acute urinary
tract disease because it would promptly afford high
urine levels of drug. However, the blood (and tissue)
levels of the drug may in certain circumstances also be
important. To the extent that they are, and since
these sulfonamides are adsorbed extensivelv to blood
protein, it would be the ‘“free”’ unbound level which
may be effective antibaeterially. In Table IV is shown

Solubility,®

————————Mg/kg oral EDy*——————— — pH 5, 25°,
S. qureuz P. vulgacts E. colt mg/100 ml
>250 >250 >250 7.5
85 b} 23 122
12-23 3.2-5.3 1.1-5.0 109
51
20) 6.2 3 32
11 2.3 6.5 21
33 9 17.5 26
35 10.5 20 25
28 9.5 13 56
10 3.5 90 0.56
33 3.1 5.9 24
90 14 35 37

b Derived from results with single oral doses given at tine of challeuge with Staph-
ylococcus aurews (CC-76), or Proteus vulgaris (UC-232), or Escherichia coli (055B5).
4 Also H.,O deterniiuation.

¢ Deterniitied i the prexence of a large excess of un-
¢ Analvsix corrected for 1.06¢, waier.

TasLe IV
Binping 10 49, SERUM ALBUMIN AT pH 7, ACCOMPANYING A
TuerapEUTIC "FREE" (UNBOUND) LEVEL OF DRUG
(1 mg-101) ml)~

~——Homan Fraction V=—
A Total

bind-  Adrog Human Bovine
ing conen  Ratio erystn fract V,
(%% ‘mg. total X % e
free) 100 :nl) ¢ntal 8¢ DLinding binding
Sulfacytine (Se) 86 7 1 86.H 93.5
(14)
Sulfizoxazole a2 13 2 33 93
1%)
Sulfamethizole 93 14 2 03 92
(7)
Sulfisomidine 86 7 1 86.5
(14)

« Percentage binding approaches its maxinium as the free (and
total) level of drug approaches zero; couversely, percentage
binding decreases with iucreasing free ‘aud total) level of drug.
This free level was choselnl because it prohably relates to a ther-
apeutic level; see text.

the binding to 49 serum albumin of sulfacytine,
sulfisoxazole, sulfamethizole, and sulfisomidine. Al-
bumin usually accounts for most of the binding of drugs
to blood protein; it also oceurs in serum at the 49 con-
centration used here.’?® We therefore feel that the
data of Table IV concerning human serum albumin
should be approximately predictive, with each sulfanil-
amide, for the relative ratios of free to total drug which
would be encountered in human therapy.

The binding adsorptions of these drugs to human
fraction V and crystalline albumin shown in the first
and fourth columns, respectively, of Table I'V fall into
a narrow range well within that observed for many
sulfanilamide drugs.® However, the apparently small
differences in total bound drug become large differences
if referred to there maining small “‘free”’ percentages,

(8) R. E. Bagdon in "Experimental Clieniotlherapy,” Vol. I1, R. J.
Schnitzer and F. Hawking, Ed., Academic Press, New York, N. Y., 1964, pp
290-292.

(9) C. H. Best and N. B. Taylor, '"The Pliyziological Basis of Medical
Practice,” 7th ed, The Williams Wilkins Co., Baltimore, Md., 1961, p 5.
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which are given 1 parentheses 1 the first columun.
The significance of these differences i more directly
apparent from the data of column 2 listing the total
coucentration of drug in mg/100 m! which must be at-
tained i order to achieve 1 mg/100 ml of “free’” (ac-
tive) drug. Sulfisoxazole and sulfamethizole are about
equal and require a total level of drug roughly twice
that needed by sulfacytine or sulfisomidine to reach
the 1 mg/100 ml free level (column 3).

The 1 mg/100 ml “free” level was chosen because it
corresponds roughly to the portion of unbound drug
in the 5-15 mg/100 ml of total drug serum concentra-
tionn which i the early days of sulfanilamide therapy
was 2et as a desirable therapeutic level for the treatment
of muajor systemic disease.’ This high serum level
came from a daily dosze of about 6 g. It is likely that
the quickly excreted. short-acting sulfanilamides used
at the lower dosages (2 ¢ and ax low as 0.5 g/day)
usually employed in urinary tract infection give dis-

1105 B, H. Nortliey, ""The Sulfonainides and Allied Compoumniis,” Rein-
liold Publisliing Co., New York, N. Y., 1948, pp 517~577.

Vol 14

tinetly lower total serum concentrationstt T'o 1he
extent that this 1= true the superiority of 8¢ and =ul{-
lomidine becomes even more prononnced.  For iu-
stutiee, at the tolal <erunm concentration ol ¥ myg 100 1l
(i contrast to the 5- 15 mg 100 ml cited above) the Free
ding left nubonnd by albumin ix about chree times
greater for 8¢ thau for ailfisoxazole or =ultamethizole
10.09, 0.03, 0.03 mg - 100 ml. respectively) .t

[t 1x worth noting that no dircet extrapotation ine
these sulfambunides can be mnde from the binding
by the e albuimin of one <pecies to the binding by
the atbumin of another, This is iHusteated e the Inst
cohmun of Tuble IV, The binding by bovine =erum
albumin campared 1o that by human =crun albumin
nerenses  for sulfacvtine, and i~ about the =ame
for aulfmnethizole and for =ulficoxazole,  Thix kind of
scleetivity among proteins i= not unique but is probabiy
another instance of speeificity 1 protein binding; =ce
Bagdon® for a snmmary.

The equilibrimn =olubility of 8¢ in pH 5 butfer at 37
1= ax follows: anhydrous (at preudocquilibriim) =
approxiinately 175 mg, 100 ml; hyvdrate = 105 myg
100 mi. This ~ohibility is higher than the room temn-
perature vahies given in ‘Pable I, which. ax previonsly
nictitionted. were already adequate by the solbility
safety <tandirds proposed by Lehv (ea. 70 mig, 100 ml,
pH 5-3.5, body temperature 3773, The =olibility of
8c ineren=e= with mercasing pH in a neamer predictable
from it= neidity (pA* = 6.0),

Aunhydrous sulfacytine (8¢} dissolves to metastable
solutions 1 H.O and 1= more =oluble than the
hvdrate.  Such ~olitions snturated with the anhydrons
forny arc <table for hours but slowly deposite the hyv-
drate with time or when seced erystals arve added. "The
tendeney of thiz substanec to form metastable <ohit ons
1= prononnced: sohtions containing sulfaeytine up o
many  times  the cquilibrinm solubility are notably
persistent.  This i~ depieted 1 Figure 1 where simple
buffer =ohitions containing up to 0.8 sulfacytine
at pH 5.9 and 37° remaiued elear for pue to several
hours.  The persistence of these metastable <ohitions is
markedly enhanced by impurities which aet presumubly
a= nucleation inhibitors.  Thixs 1= iustrated i Figure |
by the dotted hne detailing the persistence of o

0.8C, sohition of =ulfacytine in hman nrine for 4
dav=.  Sohitions eontuining 19 of 8¢ in unan urine

remained clear for ouly -2 day=.  Characteristieally
these supersaturated urine <ohitions, even when heavily
seeded with ervstalline dimg, only =<hggishly deposit
their excess burden of eorupound.

Clearly beenuse of the contimions, dynamic natnre
of the nrine excretion process. the tendency of 8¢ to
form metastable solutions could be nu added important
sufeguard agaiust precipitation in the tubules of the
kiduey. This safeguard would be operative for example
if the drug were overdosed or if it were nadvertently
given to a =everely dehydrated person.  Should the
excreted drug levels rise temporarily above the in-
trinsic =ohubility of the substanee, the metastability of
such =ohution= 1 urine could be eounted on to carry

111 AL B Miller, veneral ampnawer, CUhysicians’ [resk Refereme: 4o
Plharmarentical Specialties amd Divlugicals,” 23rd e, Litton T'ablicacions,
Trie,, Orvadell, NL L1089, p 370 fore sulfamethylthiadiazole, 11032 for sultis-
vixazole.

(12) Perventage hinding increases willi lepreasing free for ins okl gl
ievel, zer funtunce tin Talile 1V,
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Figure I.—Supersaturability of sulfacytine; persistence of meta-
stable solutions: (=) in buffer pH 5.9; (—~)in urine pH 5.9.

them without erystallization further down the urinary
tract or to complete excretion.

We believe (and will report later elsewhere) that
inhibition of nucleation by urine constituents is part
of a hitherto poorly recognized kidney protection sys-
tem whereby that organ is protected from slightly
soluble substances. Among the substances we have
tested, sulfacytine with its inherent tendency to
form metastable solutions was most affected by the
nucleation inhibitors of urine.

A final observation on solubility is that N4acetyl-
sulfacytine is also adequately soluble by Lehr's
criteria. It equilibrates to 65 mg/100 m! in pH 5
buffer at 35°. Some sulfa drugs, themselves adequately
soluble, are converted metabolically into the acetyl
derivative which may be muech less soluble, carrying
the risk of crystalluria and its complications.?

In conclusion, the outstanding intrinsic antibacterial
potency, high solubility, and short-acting properties
of sulfacytine particularly recommend its considera-
tion for use in urinary tract infections. Clinical
studies with various drugs have shown generally that
readily attained high urinary levels of active ‘“free’
drug are the principal determinants for therapeutic suc-
cesy, 13

Experimental Section!*

Microbiological Procedures.—These procedures are ade-
quately covered in ref 4,
Physical Chemical Procedures,—The protein adsorption

measuremelits were made after equilibrium dialysis with albumin
coutained in protein-impermeable cellulose film ("'Visking”)
bags.'> 15 Care was taken to use the same lots of albumin where
possible for the coniparative figures given in each column of
Table IV.% The absolute adsorption can vary for each drug
depeuding ou the particular lot of albumin used: the bindiug
relation between drugx is maintaiited however.

(13) W. R. McCabe and G. G. Jackson, New Eng. J. Med., 272, 1037
(1963).

(14) Melting points were determined on a Thomas—Hoover capillary
melting point apparatus and are corrected. Where analyses are indicated
only by symbols of the elements the analytical results obtained for these
elements were witliin +=0.49; of the theoretical value.

(15) This method was detailed in a presentation by J. M. Vandenbelt
at the Atlantic City Meeting of tlie American Drug Manufacturers Associa-
tion Research and Development Section (1954).

(16) For a review of the literature on protein binding and its determina-
tion see A. Goldstein, Pharmacol. Rev., 1, 102 (1949).

(17) The liuman serum albumin was ptrchased from Nutritional Bjo-
chemicals Corp., Cleveland. Ohio.
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Solubility was determined from spectrophotometric measure-
ments o superuatant solutions; after shaking overnight the buf-
fered suspeunsion containing a large excess of compound. The
initial metastable solutions for studies of supersaturation were
obtained by heatiug the suspensions on a steam bath to the
degree (50-90°) necessary to eusure complete solutions; these
then were allowed to cool undisturbed to the desired tempera-
ture. The effects of treatments (seeding, shakiug, etc.) were
assessed relative to the undisturbed metastable (supersaturated)
solution.

1-Alkyluracils (1).8—We found that hydrolysis of 1-alkyl-5-
cyanouracils to the l-alkyl-3-carboxvluracils as described by
Shaw® was accompauied by decarboxylation and with prolonged
refluxing l-alkyluracil was the sole isolable product. Typically
2 mol of l-alkyl-5-cyanouracil was refluxed in 3700 ml of a mix-
ture of H;0, concentrated aqueons HC, aud glacial HOAe (1:1:2
vi/v). The product was either (A) crystallized by concentra-
ting to small volume and separatiug the crystallized produect
by filtration, or (B) evaporating to dryness and separating from
salt by extracting with solveut. The final products are listed in

Table V. TIsolation details follow for each compouud iu the
TasLe V
INTERMEDIATES
Com- Mp,
pound  Crystn solvent °C Formula Anal.
1-Alkyluraecils (1)
lc EtOH 144-146 CsHsN:0- CHN
id +~PrOH 120-121 C:HioN20: CHN
le EtOH 131-133  CyHioN20» CHN
1f H.0 102-104 CgHi2N+O» CHN
1g EtOAc 94-95 CsHi2N+On CHN
1h EtOAe 108-113 CsHiaN:O» CHN
1j H.0 105-108 C;H:N:0: (CHXN)“
1-Alkvl-4-tliouracils (2)
2¢ MeCN 156-157 CsHsN:08 CHN=®
2d +-PrOH 89-90 CiHiaN.OR CHNS
2¢ EtOH 147-149  C7HwoN.0S8 CHNS
2f -PrOH 68-70  CsHieNiOR CHNR
2¢ EtOH 91-93 CsHi:N20O3 CHN
S (caled) 17 .4
(found) 18.06
2L EtOH 96-97 CsHi2N20S CHNS
2j MesCO 122-125 C7HeN:08 CHNR
1-Alkyleytosines (5)
3¢ Water 245-247 CsHoN30 CHN
5d Water 256-258 C;HuN;30 CHN
5e EtOH 201-203 C7HuN;O CHN
5f EtOH 229-231 CsHiN:O CHN
5g¢ MeCN 256-257 CsHuizN:O CHN
3h MeCN 217-220 CsHisN30 CHN
5 EtOH 232-236 CrHsN3O (CHN)?
N-(N-Acetylsulfanilyl)cytosines
6a MeOCH.CH:.0H 280-282 CioHi:N4Os8-H.0 CHNS(H:0)
6b H0-MeOCH:CH:OH 266-270 Ci3HsN4O4S CHNS
6c H:0-MeOCH.CH:0H 238-240 CrsHisN«OsS CHNS
6i 242-244  CsHisN4OsS CHNS

« Analyses corrected for 0.39%, water. ° Fits for an assumed
4.5 inert impurity. Actual analysis: Caled: C, 55.62; H,
6.00; N, 27.80. Found: C, 53.30; H, 5.92; N, 26.44. The
identity of the compound ix established in a geuneral way by its
sticcessful conversion into 7j and 8],

order: number, hours of reflux, isolation A or B, crude yield,
crude melting poiut: 1le, 24, A, 82, 146-148°; 1d, 168, A, 53,
120-121°; 1le, 98, B (EtOH), 75, 131-133°; 1f, 72, A, 89, 101~
103°; 1g, 50, B (EtOAc), 48, 94-95°; 1h, 120, A, 56, 95-97°;
1j, 98, B (EtOH), 23, —. The 1-allyl-5-cyanouracil used for 1j
is new. It was prepared by the method of Shaw,’ mp 149-152°.
Anal. (CgH']Ng()g) C, H, N

1-Alkyl-4-thiouracils (2).—The thiation of I-alkyluracils with
PsS; was performed esseutially by the method of Fox, et al.l?

(18) (a) The unsubstituted compound is the well-known biochemical,
uracil. (b) I-Methyluracil was described by M. R. Atkinson, M. H.
Maguire, R. K. Ralph, G. Shaw, and R. N. Warrener, J. Chem. Soc., 2366
(1957).

(19) J. J. Fox, D. VanPraag, I. Wempen, I. L. Doerr, L. Cheong, J. R.
Knoll, M. L, Eidinoff, A. Bendich, and G. B. Brown, J. Amer. Chem. Soc., 81,
187 (1959).
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The prodicts were isolated either hy (A) crystallizing the crnde
product fromt ExOH. B} DtOH-H.O crvstallization, vr (') ex-
traction with dibite NHip and =subsequent acidification.  'The
firal prodneis are bsted 1 Table Voo Isolation details follow fin
each compoutad i the simder imnnber, =olation procedire, vnde
vield, erude mehting ponin ¢2a and 2b are known'®®):  2¢, A,
61, 154-157°: 2d, A. 51 87-88°: 2e, A, 70, H3-148%; 210 B,
72, 006-69°; 2g, C. 27 Tor 1wice ervstallized prodnet, mp 41
03°}: 2h, A, 53, 904-057: 2, C, 76, 10-117°

1-Benzyl-4-(methylthio ;-2 1 / )-pyrimidinone :4i)- ~Tu o ~uln
of NuOMe from 2.5 g of Na iu 200 wil of MeOH wuas added 14.2 ¢
(0.1 mol) of S-methyl-d-thimacit 131 T'o rhe stirred soln-
ton was added 1SS ¢ 011 mal) of PhCH.Br and it was re-
Haxed for 10 min. The now pentral solittion was evaporated
dryvuess and the prodhiet exiracted (CHCL) and ervstullized by
adding several vohuues of EoO wad eonling: vield, 21 g (01", «
eriide 41, wmp P32 1507 ulli/e(l from NIe(X\'. then [1,0),
wmp 151-152°0 Ll C:HLNLOR: COHL N

1-Ethyl- 4-(meth)lth101- I’H /-p)nmldmone (4¢)-—In dilnte
alkali 3 was treated wivh o Fet)),=0; aud the product isolated ns
above:  crude semisnlil 1'1"'111 CHCL, 9370 vield;  crvstallized
from O then CCL mp 86677 Ll $C11,NO02) CO LN,

A

1-Alkyleytosines (5 .--The vioious t-ulkyl-4-thiowmeils 2
were trestted winh abeobobic NHeat 120° for 24 he® Typienlly,
0.2 ol of thimoaedl was reated with 300 g of NHy in 1.2 L oof
MeOH 1 a mockiig antoclave under endogenms pressine.
Simple eonling of vhe vearion mixtire etther divectly v alter
eoncentrating g suntl volime gave the Iollowing vields of
crnde produets: 3¢ 1L B30, mp 242-245°; 5d (1-1r), 56¢,
Tl erystatlization Gom Ha0 2562580 5e t1-5-1"r), 48" (, 1ap
1O%=201°: 5f (1-Bn . 747, .up 226-22x% 5g (1--Bu), a8,
utp 250-233°, 2nd - vep 242-245%: 5h {l-see-Bit) purified by way
al hydreochtoride »mp 2 517 Cennverted it free huse witlt
NHy, mp 214621720 5] T-alivb 4007 (o EGOHD), np 220--233¢
The purified final prodinets e isted in Table )

Ne(.N-Acetylsulfanilylicytosines (61 by Fusion of 4-(Methyl-
thio )-2(1H )-pyrimidinones '4; with \+‘-Acetylsulfanilamide.
Equimolar gquantities of reariant=*" (iypically 0.1 mol of eachs
were fused wder Nt o, 205-210° until MeSH evolition huad
practically ceasedt 7301l sudhie . The bath wax remwved mad
to the =lightly conled by <eiit motten nuss wax added e 1 vobnne
of =alvent. The crnde probaet svstathized sud was enllected
after canling.  Using the raned solvent the following prodnets,
welting points, and vields were ohtaned: 6a, 1OH, mp 230-
268°, ORC 6b, Lt '65:3°, quant.:  6e, MeOC'.-
CHOH-HL.0, 2392565 vrade . 73775 61, [SHOFL 2422449, 6587
The purified prodiiets ave lisreid to Table V

No(N-Acetylsulfanilyl:-1-ethylcytosine (6¢) from .\-Acetyl-
sulfanily] Chloride and 1-Ethyleytosine (a¢). D 122 mil of MeCN
were sttzpended 117 & 0,05 by af seetvlsulfanilyt chloride and
7.0 g 10.05 uwl) of L-eihivieyvisine.  After adding 7.4 mib of ;N
the siu=pension wis reflaxed for hihe: dissolntion was complete
after 1 hr. Che =obinios was sooled (o ervstallize the prodiet
which was filtered off nd wasbied (dil acid, H,O, EtOH):  vield.,
8302 (07 ) mp 237 _’)"i' dev - 288, )Y = 519; 201 mp, £ =
590 in plT 7 bhutfer by abeonvae analdy /Hl satnple, from fsion, mp
D3R-240°0 Aax 287 1w, B o= 0620 N 201 g, Eo= 638,

-(p-Nitrophenylsulfonyl,scytosines (7).--"These compoinds
were prepared by treatitg the sapproprinte ey tasine 5 i pyvidine
at 55-63° with p-nitrubwerzevesntfonyt chlovide.  The tow =uln-
bility and low veactivisy o wost af the eviosines 5 made smie
chianges necessary. 'l'\']ﬁ- aiiv L2 uwl of the evtosine wis =ins=-
pended in 2 L i p\mm( and lm il ieven fo reflux’c i dissidve
the snb=titited cxvumstae i p e, Phe =ohttion (or =n=pensin ;
wax then enoled e l\l) s G5 and held at 35-65° during the
slow nddition of pg-nivrober zenesnifonyt chloride aud fiv 4-06 h

and bosatimetbvl-d-1hipuracil are ile-
s, L, Chem. J.L, 42, 30 (1DOB.
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The prodnet was j=olated, after evapnanting the exvess pyridine
inder rednced pressite, by quenching the vesitanl svrnp incasbl
dilate acid. The products were pirifierd by lissolving then
ihlnte atkali o NHu. treating with chaceonlt, Rheving, aval aehit
ing, These sulfinmides were analvzed sl ased v she b
Ve <tep asnatlbv withoon finether pavification. The Sollowinge
viehls. meltivg pobes o] analyses were obiainel: 7e o '.'»‘,
crndes, ISGC der s MeCO NS ORHN O 0 Laed . COTH NS
7d 2700 svde, pip HTOIERS L 1 1GEE o MeCN O -
NLOS gud, T T N Te, 660 194 205° - Cudhi N, 080
Feaf D CCHLNT Tgu 30 100102 O T NGO S e COHLN
7h  oveprecipitieds, 470,017 P O N OR  Hae!
CO L N T R 2 et O N0 0ATHL O
UL N,

Sulfa Drugs by I'e-Dilute AcOH Reduction of Intermediates
7. These rinde derivatives arve listed in Table V1 preparetd fol-
bwing abie procedire nsed for 8¢, The fnsd vssallized poinle
it e listech in Tuble 1.

\V'-Sulfanilyl-1-ethylcytosine '

Nt1l-Ethyl-1,2-dihvdro-2-oxo-4-
pyrimidinyl)sulfanilamide] (8c).-—-Cimpnnd 7¢ wax rediteod
o Fe H,O <nspension eontaining o teace of  1TOA TPhe
si=peyesione after adding ay equal vohune of KGO woud exvess
NILOH wax filteredd. The filtrate was concerarated tn snall
volate minltee vedieed pressnve and acidified with oA o
pll 6. The ghunny previpitate <olidified; vield 85, mp 15 us®
thydrerr oastallized  sinecessively frone BaOH, LU ond
MeOH auelting prant ebe, see Table Troox, 207 o, B¢
TU20 A 2603 miw, K= S84, MeOTT

Hy(lrate. veather b of anhyvdros materiad 8¢ omp 167
TUN® Ny 2 v\ N, 20 = 780 253 mw, £ = 380,00 MeOI] was
dissalved i dibnte atkali and precipitated <lowly by oadifving
with HOA: with secding and =eratehing, recnvery qountitanve,

ieltang point etie, <ee Table T A, 208 . E0 o= 705 213
mu, s 2 NeO
T Vi
eanle
- Crignwiin! vield, My Phresin
Pl rediirel]” “, e Sidvenr
S8h [eh] 101 12 FaOH
St Tl S8 131 MpON
S Nl 202--204 FO11
N [ HA- L0 101t
S til Mpe(N®
Siy neG JR NS Wi MeOl1
Nj T N 108167 MeCN

+ Hechteed by the ~ane methnd o= 7e. % Crevstallizzgin vielil

62!

\'-Sulfanilycytosines (8 ) by Alkali Hydrolysis of Acety! Deriva-
tives (6),—Typically, 0.1 mol of the acety] derivatives 6 wix re-
Hiuxed for 1 hria 200 ml of 2.8 NaOH. The cimled =olntimcwis
then acidified with HOAe to ca. pIT 5 and the giumy precipitate
ervstallized gradually. The produet was filtered off and an-
dried; i owas then erystatlized for analy=ix or eomparvison with
eiarlier preparations,  Ree Table 1 fur final meling puoints.
The following crude vields and the melting points were nbiained:
8a (R = I1), ORC. 277-279° ifromn 1:1 MeOCH,CH.OH-1LO
8b, X7, mp 170~-210° (i MeCN, thea KIOH,
for analysis1; 8¢, 777, mp 106-145° isnceessively fram 1Ol
NMeC'N, BuO)H, and MeOH, mp 167--1617 3 81, a3, mp 147
201° (o i MeOH-Ha00 and deied for 6 heat 1006 {or oy

s,

te anadvsis);
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