November 1966 Nuw CoMPOUNDS 977
TaBLE 1
3-R-2-(2-N APHTHYL )CINCHONINIC AcIDS
Caled Found
R Mp, °C dec Yield, ¢ Neut equiv C. % H % Neut equiv C, % H, %
H 245-247° 96
CH, 289-290° 90
C.H; 310-311° 62
n-C;Hy 262-263 48 341 80.99 5.62 336 80.88 5.24
n-CsHy 261-262 51 356 81.09 5.95 353 81.08 5.98
1-C.H, 289-290 33 355 81.09 5.95 365 81.28 5.84
n-C:Hu 273-274 56 369 81.27 6.23 367 81.04 6.23
n-CsHs 255-257 46 384 81.44 6.57 381 81.37 6.47
n-C.H; 190-191 56 398 81.59 6.85 391 81.55 6.93
n-CoHig 201202 28 426 81.83 7.34 422 81.76 7.37
n-CnHas 183-184 16 454 82.08 7.77 454 81.86 7.79

a P, K. Bose and N. C. Guga [J. Indian Chem. Soc., 18, 700 (1936)] reported mp 248°,

General Procedure for Synthesis of 3-Substituted 2-(2-Naph-
thyl)quinoline Picrates.—Approximately 1.0 g of a ciiichoninic
acid was intimately mixed with 0.3 g of copper powder® and
heated on a sand bath at 1 mm pressure. I most cases, it was
necessary for the bath temperature to be 270-300°. Picrate
derivatives were obtained by the action of a saturated ethanolic
solution of picric acid with each quinoline distillate. Results are
shown in Table I1.

TapLE IT

3-R-2-(2-NAPHTHYL)QUINOLINE PICRATES

N, %
R Mp, °C Caled Found
H 161-162 11.58 11.65
n-C;H 195-196 10.64 10.76
n-CHy 203-204 dec 10.36 10.35
1-C4H, 197-198 10.36 10.38
n-CsHyy 190-191 10.11 10.01
n-CsHs 172-173 9.85 9.76
n-C:His 153-154 9.61 9.64
n-CoHig 127-128 9.17 9.25
n-CyHas 107-108 8.77 8.71
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As part of an investigation of potential chemotherapeutic
agents, we prepared =everal new 2 5-diamiiio-4-n-butylamiiio-
pyrimidines.  Since such compotuids are useful intermediates in
the synthesix of a variety of heterocyclic systems that are of
diverse pharmaceutical interest, we wish to report their prepara-
tion and properties.

From the kiown 2-amino-4-n-butylamino-6-chloro-3-(p-chloro-
phenylazo)pyrimidine? (1), we prepared the corresponding 6-
methoxy (III), and 6-mercapto (IV) analogs (Scheme 1); the

(1) This work was supported by grant CA-06695 from the National Can-
cer Institute, Public Health Service, Bethesda, Md.

(2) To whom inquiries should be addressed.

(3) Y. F. Shealy, R. F. Struck, J. D. Clayton, and I. A. Montgomery,
J. Org. Chem., 26, 41433 (1061),

® Lit.”™ mp 285-286°. ¢ Lit.™ mp 314-315°.

latter was also obtained from the corresponding izothiourouinm
chloride (II) which was syuthesized by treatmeut of 1 with
thiourea.  2-Amino-4-n-butylamiro-5-(p-chlorophenylazo)-6-py-
rimidinol (IX) was synthesized from 2-amino-4-n-butylamino-
6-pyrimidinol* (VIII) and p-chloropheuyldiazonium chloride.
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The 6-methoxy- (VI), 6-mercapto- (VII), aud 6-hydroxy-2,5-
diamino-4-n-butylaminopyrimidines (X) were obtained by re-
duction of the above 5-p-chlorophenylazo derivatives with sodium
dithionite. We could not prepare the known 2,5-diamino-4-n-
butylamino-6-chloropyrimidine® (V) by this method; I gave no
reaction with sodium dithionite. Moreover, we could 1ot
prepare V in satisfactory vields from I by the procedure of Shealy,
et al.® A modification of their procedure gave 46-50% vields of
almost pure V.

The instability of 2,5-diamino-4-alkylamino-8-pyriniidinols is
well knowu.> Because of their instability, they have beeu used
in situ, without isolation. We observed that, on exposure to air
and especially on warming, solutions of 2,5-diamino-4-n-butyl-
amino-6-pyrimidinol (X) rapidly darkened. However, addition
of sodium bisulfite reversed this process and allowed the prepara-
tion of analytical samples. The same phenomena were observed
to a lesser extent with the 6-methoxy and 6-mercapto analogs.

(4) C. W. Noell and R. K. Robins, J. Med. Pharm. Chem., 8, 558 (1962).

(5) For example, see H. 8. Forrest, R. Hull, H. J. Rodda, and A. R. Todd,
J. Chem. Soc., 3 (1951); I. Davoll and D. D. Evans, ibid., 5041 (1960);
and W. E. Fidler and H. C. 8. Wood, ibid., 4157 (1957).
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Experimental Section®

2-Amino-4-n-butylamino-5-( p-chlorophenylazo )pyrimidine-6-
isothiouronium Chloride (II).—A mixture of 10.2 g (0.03 wwole)
uf T, 2.44 ¢ (0.03 mole) of thivurea and 150 ml of bitvl aleohol
wax refluxeil with stirving for 1 Lie.  Alter conliug to raont teni-
perature, 10D tul of acetone was added ro the mixture which was
then cooled 1o 5°. Tle =eparated, vellow needles were wuxhed
with acetone and dried to give 9.75 g (782, 1 of the analy tically
pure product;  mp 2085-204°: AT 095 g te 20,5005, D61
(17,400, 306 (398,100,

Anal. Culed for CpllaCLNSD O, £3.37: 1, 4860 CL 1rooT:
N, 26,05 8, 7720 Fannd: C, 43.61: 11, £.00: Cl, 16.95: N,
27140 8, 781

2-Amino-4-.-butylamine-5-( p-chlorophenylazo )-6-methoxy-
pyrimidine (III).-—A freshly prepared =oluticn of sodinn neth-
oxide, frow 1,81 ¢ (1,035 muole) of sodiur and 60 (il of dey merh-
anol, was added with stiveing to a suspension ol 10.2 g (0,07 wole)
of Tin 250 ml of dey methanol, and the reaction mixture was
refluxed under o CaCly tubie for 3 Liee Water (1 l) was added,
aud the ethanol was dixiilled until ervstallization began;  die
mixture wax cooled gradually (v 0°. The sepurated, vellow
needles were waslied with cold ethanol wid dried o give 9.9 ¢
(ONC0 of the desired product, mup TE7-TES®, A =aiple was
recrystullized from methauol; wmp FIS®: AL O35 tig (e 13,5005,
S04 (512004, NN (32,4000,

ded Caledyor CuCINGG: Coas0: 1 5730 CL 10590 N,

SOH00 Foanad: C, 0377 H, 5.600 CL 10,70 N, 25,00,
2-Amino-4-n-butylaminoe-5-( p-chlorophenylazo)-6-pyrimi-
dinethiol (¥V). A. From L.-—A =u=pen=ivu of 20,7 g (0,06 mole]
of 1, 14 g ( ~0.15 wole) of NallS 4+ aq. (Fishier) in 1700wl of
dry ethanal was refluxed wnder CaCly with vigorous <tivring (or
12 le Aunother charge of Nalls was theu added, wad the reacting
was enptiied for an additional 12 T The orange =olid was
separnied fromn thie Lot reaction mixture by filtration, wuxlied
witl xix TO0-1l poriions of water followed by three 100-ml por-
tiots of ethanol uud three T00-1nl portions of ether, and dried
1o give 9.8 g (4350 1 of analyvticadly pure produet: mp 212-213°;
AtV 926 T (e 20,1005, 261 (87101, 306 (24,9001, 427 (1X,1005.

ol Caled for CLIT;CINGS: () 4991 L, 5.0y CLoHa2;
N, 2406 08, 0.5t Found: 4 50.06: 11, 519 CLo 1040,
N, 270005 N, 908,

B. From II.--A :uspeusion of the thiomrowi salt (111 iu
oxcess 2 N NaO@H was vigorously stirred for I3 i at roant tem-
peratire until o ciear =olution wux obtained.  Ou nentralization
with HCL IV precipitated 1n gqnantitative vield.

2-Amino-4-7-butylamino-5-( p-chlorophenylazo )-6-pyrimidinol
(IX)e - To e sispension of 10449 g (0,06 mole) of VIILY 60 g of
anhydrons =odinm aeetate, and 300 ml of S0 aqueous acetic
seid at -3 was added drepwize vver 5 i, a =olution of p-
clilorophenyldinzoniumn eliloride (frorn X3 g 10.065 taole) of p-
chloroaniline, 4.5 g 10L065 mole} o Na Ny, 15 il of weaer, and
20 il of 2 .8V HCL. The mixtire was <sticred for § he at 2239,
sund at roowr tetuperaanee far B3 lue The precipitated, yvellow
product wiess washied with water, dried, and reery=idlized Trom o
wiixture of dimerhylformeunide and ethanal o give Bt g (7800
of vellow needles, wp 273-274°, AL 248 i e 12,0001, 251
FELAH) ) 258 =10 (9960, 384 (21,100 1

Anal. Caled for CullCINGO: ) 52,41 1, 5.66; N, 26.10:
Cl Thod, Fouud: €, 52.61; H, 5.80; N, 26.18; Cl, 11.11.

4-).-Butylamino-2,5-diamino-6-chloropyrimidine (V).3—In «
2-1., thiree-necked, round-bottont flask fitted with a mechanicul
stirrer, reflux condeuser, aud twa T00-11l, pressure-equaliziug,
addition funnels, set up i <ueh i manner that a slow streamn of
vitragen enuld hlanker the enntent= of the flusk and the funuel,
wis placed 40 g (0.61 g-atomny of zine (which had been activated
by the metlnd of Baer and Bucliea®), 378 il of wuter, aud 278
il of etlauml, The rapidly stiveed mixiure was then brought to
reflux under o <low <wreain of uitrogen, and a warin =olution of
15. 1 g 04 adey of Tin SOl of divethylformanide was added
dropwize at suell rate that o finely divided suxpension wus
frrmed,  Pollowing the addition o I 47.8 1wl of glacial acetic
seid was added i similar weer over 1.5 hee After addition
af the neid, the mixture wax xtivved with refluxing under nitrogen
fur 1 Ly, then filtered rapidly while hot. The filtered residue
levgely zinet wis washied witlt three 30-1ul portious of ethanol,

iy Meltbur points wre anenrrected. A alirevidel speclra were sJeters
tained witde a Cary 13 speelrppdistameter, Elegrental analy=es jirve Iy Gl -
Lraitis Luborvarsmies, tar,, Knoxville 21, Teuu,

$T I Baer and DL Paelavew, J Brof, Chesc,, 280, 447 0 1ua%:,

Vol g

the washings were added to tie filumte, snd the cambiued sulu-
tun was enoled tuder nitrogen (o 3-3° i an e buili.  ATier
additian of 6 .V NaOII o the cold, red sodutinn 1o a pH af 1o, o
wixrre of T g of decolorizing charcaal wand 200 g of Celite was
wdded (siirvings. After 10 i, the rold su=pension was filtered
wnder nitrogen through a bed of Celite, the residie wis washed
witli thiree Su-tad portions of ethanol, and the filivare nued wioslings
were cotnbined. The red =alntion wuas braughn v pIT 7 6y the
additing of glacial acetive acid, roncentrated arvoeve w400 wl,
aned eooled ta 3% The dark rved, crv=talline =olid wax filicred
ad rnediarely <tivred with 150 1l of 2 N THCL After thoe vp-
dissolved marerial was removed by filteation, the filirate wis
brought to pH 5 and again filtered.  To the light yvellow =odunin
wis addded 6.8 NaOH with sticring untl s off-white =olid just
stgrted o precipitate:; the mixinre wax conled <lowly e 27
The light i eevstals were deied 10 give 4.5 ¢ 48773 a0 ihe de-
=ived product, tup 125-126° (Lit% 11p 125-126° 1.

4-)-Butylamino-2,5-diamino-6-pyrimidinethiol (VII;.--/'I'n
gettly bailing <uspet=ion of 1.7 g £0.005 wole) of 1V i 100 0l of
water was sulided witle <tirviug 5.2 g 1003 molei af NSt o
=tiadl portious dving 5 e Fhie vesudring, light yelliow solution
wis lieated with <rteeing Tar an additional 20 i Afer rreeat-
ent withe deeolurizing eliareaal, the ot filirate was enoled o an
ice batle: light, leton yellow needles were separated, wushed
witlt water, il dreied o give £.05 g (08", 3 ol analviieally pure
produet, e 174-1753°0 The campound  graduadly darkeued
wd beeanne adimest blaek one <trage o w closed =ataple tube,
i the ahsenee of ights ALY 025 1w e 12,9001, 505 (45700
AL 0Ds i de 10,5001, 311 (24,2000,

el Caled for CITENS: 0 45,000 HL, 7.1 N, B2.84:
=080 Foud: C 440080 T 70BN N, 82800 8, 131

4-n-Butylamino-2,5-diamino-6-methoxypyrimidine (VI) wax
preepared from TIT by method <tmilar 1o that deseribed Tor the
O-mercupto aualog CVILT exeept tha the reaction was eaervied aut
ur SO, aguenus ethiaucl.  Alter conventration (n eacno unl vanl-
g, the anadyiically pure produet separated u 63°) vield: mp
T12-113.5% 0 A" 286 1 (e 82501, 302 (6780).

Anad, Caled for CuFNGO ) 31011 T S
Found: ', 5005 H, 700 N, 3308,

4-n-Butylamino-2,5-diamino-6-pyrimidinol {X) wux prepared
fronr IN by estentiully the sune procedire nx the t-methoxy
dalog (VI except thut 7000 aquenns ethanol was emploved as
thie =alyent al o reaction tetuperatuce of 70-75%; vield 8557, mp
J06-208° dlees While ithie =olid  appeared 1o be indefinitely
<table; =olutini= of the canpauid davkened i e presence of
air, especially onowioniing, This eador ehange could be reversed
by adding o soedl anwounn of Nassa0 0 or Nallsty (o the dark
solutivne C<tirring . To prepare e analy tical sinple, thie enan-
poutd was <tirred ar oo tetnperatire with o smadl volinne of
ethauol ermtaining ~une NaldSO; The =aturated, aleoludic
soluting was then vapidly filtered ai erom temperainre nader
nitroger,  Upnceanding v =159, a vellow solid sepaaated wlhich
wies dried al oo tetperscie fre raern; e 208-210° de:
AN 0L g fe THOG 30T <l IS0,

Annd, Cuaded for UUHTLNLO: U0 48T T 7.680 N,
Fourud: 48060 HL 7490 N 3570

N, RN

Sauad.

N-(2-Chloroethylj-prL-aspartic Acid and Some
Related Amino Acids
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Mutageuic effecis on Drosophila are showu by mauy mono-
functional alkylating agents.! Falimy and Fahmy? poiuted out
that nwtageniciiy with the mustards is inflneuced not only by

Sy WL L L Roxs,  Niolosieal Atkyvlating Agenls,” Vaulerwords and Co.
Pab)ishersy Lid.. Lomlon, 1462, p Ga.

ey O Gl Funey wad ML L Palimy, . Genef., 54, 114G (193G (b
Graer, Tres, 1, 173 4Gy (el Heredip, 16, 1153 (19603, (1) Genwics, 48,
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