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ABSTRACT

Novel classes of structurally different boronated quinazolines were de-
signed bearing 22-37% boron by weight for potential applicationin BNCT
of tumors. Firstly, the o-carborane cage was linked to quinazoline at C-2
position viathioether linker: 2-S-(1,2-dicarba-cl oso-dodecaboran(12)-1-yl)-
3-phenylquinazolin-4(3H)-one. Secondly, the o-carborane cage connected
to quinazoline moiety at C-4 position through an ether linkage: 4-O-(o-
carboran-1-yl)-2-methylquinazoline. Finally, carborane moietieswere also
linked to the C-6 position of quinazoline: 6-[ N-{ 3-(2-methyl-1,2-dicarba-
closo-dodecaboran(12)-1-yl)methyl} benzylidinamino] quinazolin-4(3H)-one
and 6-[N-{3,5-di(2-methyl-1,2-dicarba-closo-dodecaboran(12)-1
yl)methyl} benzylidinamino] quinazolin-4(3H)-one. Thewater solubility was
achieved by the degradative conversion of the o-carboranylquinazolines
to the corresponding potassium nido-carboranylquinazolines: 2-S-(1,2-
dicarba-nido-undecacarborate-1-yl)-3-phenyl quinazolin-4(3H)-one, 4-O-
(1,2-dicarba-nido-undecacarborate-1-yl)-2-methyl quinazoline, 6-[ N-{ 3-(2-
methyl-1,2-di carba-nido-undecacarborate-1-yl)methyl} benzylidinamino]
quinazolin-4(3H)-one and 6-[N-{3,5-di(2-methyl-1,2-dicarba-nido-
undecacarborate-1-yl)methyl} benzylidinamino] quinazolin-4(3H)-one. The
productswere confirmed by NMR, elemental analysis, IR, and mass spec-
trometry. The compounds described here can be considered as new
candidatesfor BNCT. © 2008 Trade Science Inc. -INDIA
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Boron neutron capturetherapy (BNCT) isan anti-
cancer treatment that involvestheirradiation of*% B-
rich tumorswith low energy neutrong*2. Subsequent
productionsof highlinear energy transfer particles™,
He, (a-particle) and™ Li., cause severedamageto tu-
mor cdllsthroughionization process. Theadvantage of

thisbinary approachisinthedifferential dosethat can
be established between thetumor and its surrounding
norma tissue, provided that the compound, which car-
riesthetarget atom, isavidly taken upintumor, yielding
ahightumor to normal tissueratio. Toachievethat ob-
jective, boron-containing analoguesof variouscalular
building blocks have been synthesi zed>¢. Numerous
heterocyclic compoundswhich are anal ogues of natu-
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ral substances, may be used astransportersfor anti-
cancer agentsto cancer cells. For example, heterocy-
clicanaoguesof neucleo-baseshavebeen usedfor this
goal!”. Theuseof pyrimidinebasesasatransport ve-
hiclefor thedelivery of activemoleculesor their frag-
mentsiscaused by an easier metabolism of pyrimidines
intumord cellsthanin hedthy tissues.

Quinazolines as hydrophobic and ogues of pyrimi-
dinebases, havegreat biologica significance®d. Many
of them showed biological activities such asanti-bacte-
ria, anti-inflamatory, anti-tumor anti-cancer and CNS
depressant®1°l, The anti-carcinogenic action of
guenazolinesisrelated to their ability tobeincludedin
nucleic acids of tumoral cells. The first boronated
guinazolines were prepared by incorporating the
hydroxyboryl groupintothepyrimidinering, but sucha
ring structure does not possess the needed hydrolytic
stability and suffered from the low content of boron
atomsper molecule™. Additionally, these compounds
werefoundto bebiologicaly unstable, and they failed
to becomeincorporated selectively into tumor cellsor
intonucleicacids.

The polyhedral o-carboranes appear to meet the
requirementsof possessing high boron percentages, and
for thisreason, there hasbeen significant effort inthe
areaof compound devel opment directed toward the
incorporation of such entitiesinto organic structures
(1216 |nterest persistsin such structuresbecause of their
inherent stability and their potentia for incorporating
variousorganic moietiesinto thesed usters. Carboranes,
especialy those containingthe C B, H,, nucleus, are
very organicin nature, and themethod of their incorpo-
ration into variousorganic/biochemica substrateshas
now becomewell devel oped*”. The advantageof this
cageisthat it containsten boron atomsand that it can
be chemically degraded to yield ahydrophilic, open-
caged nido-carborane moiety!*8,

Takenin consideration thelast facts, weinvesti-
gated the synthesis of several classes of carboranyl
guinazolines starting with 2-mercapto-3-phenyl
quinazolin-4(3H)-one, 4-chloro-2-methyl quinazoline,
and 6-aminoquinazolin-4(3H)-one(Figure1). Thead-
vantage may bethat if the boronated compounds pos-
sess comparable molar toxicity, higher boron concen-
trations could be administrated with those having mul-
tiple boron atomsand thereby higher tumor concentra-
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Figure 1: Building blocks for the synthesis of boronated
quinazolines
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RESULTSAND DISCUSSION

One problem with the previousely used boronated
quinazolineisther unstability under hydrolytic condi-
tions. Theother, when their stability are enhanced by
placing bulky or aromatic groups on boron, the com-
pounds cease to emul ate biochemically, the normally
occurring substances. To overcomethisproblemswe
planned threefold strategies. thefirst stratgy aimedto
prepare o-carborane cage linked to the 2-position of
quinazolineviathioester linker. Thereaction of 3-phe-
nyl-2-mercaptoquinazolin-4(3H)-one 11, with
propargyl bromideinthe presence of ethanol and cata-
lytic amount of pyridine gave 2-S-propargyl-3-
phenylquinazolin-4(3H)-one (2) (SCHEME 1)2%.In
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theH NM R spectrum, asinglet from CH protoninthe
ethine moi ety of compound (2) isobserved at 6=1.76
ppm, whileadoublet of CH, group protonsisobserved
at 3.83 ppm. Moreover, compound (2) showed amass
gpectrumwith anintensemolecular ion peak (M*) with
m/z =292. Reaction of 2 with the bis(acetonitrile)
decaborane complex led to the formation of the
carboranylquinazoline 3(SCHEME 1). Chromatogra-
phy was performed by column using CHCI , and ac-
etone(1:5) aseluent gave compound (3) in63% yield.
The*H NMR spectrum of compound (3) showed two
singlets at 6 = 4.05 and 4.3 ppm corresponding to
carborane CH and the methylene group (CH,S), re-
spectively. However, another broad singlet appearsat
1.5-3.4 ppm dueto the B-H protons. Moreover, °C
NMR chemical shifts reflected the connection of
quinazolinemoiety by thecarboraneclugter viathioether
linker asshowninfigure2. Additiondly, theassgnments
of BC NMR signalswerebased on DEPT experiments
and chemical shift arguments. The carboranecagewas
then degraded in order to achieve water-solubility by
using methanolic KOH to produce the nido-carboranyl
quinazoline (4). The™H NM R spectrum of compound
4indimethylsulfoxide (DM SO), typicaly showsthe B-
H proton on the open face of thenido-carborane upfield
shifted at -2.30 and the remaining BHs at 1.61ppm
(Figure 3). The CH-carborane proton adjacent to the
open face, appeared shifted at 2.18ppm and the
quinazoline protonsremain essentialy unchanged (Ad
lessthan 0.3ppm).

Secondly, the introduction of o-carborane cage
takes placethrough quinazoline moi ety by ether link-
age inthiscase, 4-Chloro-2-methylquinazoline (5) was
synthesized by treating 2,3-dimethyl quinazolin-4(3H)-
onewith PCI /PCI,according to theliterature proce-
durel?y, The reaction of chloroquinazoline (5) with
propargyl acohol inthe presence of dkdi gavethe cor-
responding dkoxy derivative(6), whichwasisolatedin
67% yield from (5) (SCHEME 2). *H NMR spectrum
of 4-O-(o-carboran-1-yl)-3-methyl quinazoline (6) con-
firmed the nucleophilic substitution of chlorineatom of
5with propyloxy group, whereit showed two singlets
at 4.53 and 2.73ppm dueto the methylene and acety-
lenic protons, respectively. Moreover, the methyl pro-
tonsattached to the diazinering resonates at 2.34ppm.
Addition of compound (6) to solution of decaborane
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Figure2: 200 MHz *C NMR spectrum of compound 3in d-
DM SO

hI\ _M s

L

i3 &5 &F 45 XF 25 &F K3 BF LF -AF W5

{opmy)
Figure3: 200 MHz 'H NMR spectrum of compound 4 in d-
DM SO

(B,,H,,) inacetonitrile furnished the corresponding
carborane(7) asshown by dementa analysis, IR,NMR
and mass spectroscopy. Degradation of the carborane
cage of boronated quinazoline (7) gave the nido-
carboranyl quinazoline(8).

Thethird route, which includesthe attachment of
o-carborane at 6-position of quinazoline, startswith 6-
aminoquinazoline-4(3H)-one (9), which was prepared
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by amulti-step reaction according to the literature®.
The synthesisof Schiff bases of boronated a dehydes
3-[(1-methyl-o-carboran-2-yl)methyl] benza dehyde??
(10a) and 3,5-di[ (1-methyl-o-carboran-2-yl)methyl]
benzaldehyde® (10b) was our strategy to get 6-
aminocarboranylquinazolines(11a) and (11b), respec-
tively (SCHEME 3). The reaction of compound (9)
with ddehydes(10a) and (10b) in methanol inthe pres-
enceof catdyticamount of piperdinegaveinhighyield
the suggested compound (11a) and (11b), respectively.
The *H NMR spectra of the Schiff bases (11a) and
(11b) in DM SO contained singlet signalsof theN=CH
proton at 8.53 and 8.68ppm, respectively. TheBH pro-
tonsof carborane appeared intherange 1.48-3.32 ppm,
whilethe aromatic protonsresonate at 7.25-7.56 ppm.
The BC NMR spectraof these compounds confirmed
the presence of the imine carbon at 166.32 and
164.42ppm. However, the carborane carbons of the
cluster appear at 72.34-73.91ppm.

Degradation of (11a) and (11b) gave the nido-
carboranyl anal ogues (12a) and (12b), respectively. The
proton NMR spectraof the 12aand 12b, ind,-DM SO,
showed the B-H protons the open face of the nido-
carboranesat -2.3 and -2.53 ppm and the remaining
BHs absorb at 1.3 and 1.56 ppm, respectively. The
methyl protons, adjacent to the open face, appeared
upfield shifted at 1.8 and 2.1 ppm, respectively.
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The IR spectra of compounds (3,4,11, and 12)
showed strong absorption bands within the 1662-
1682cmt region characteristics for CO of carbonyl
group. For all compounds, thevibrational frequencies
of B-H band v(B-H) and the B-B band v(B-B) of o-
carboraneor nido-carborane cluster werenot found to
be sensitiveto the connection of quinazolinemoieties
indicating that theintracluster bonding isnot perturbed
by itsconnectionwith quinazolinering.

EXPERIMENTAL

M aterialsand methods
H. werecom-

All reagents, dry solvents, and B, H,,

mercially obtained from chemical companies.
Quinazolines(e.g. 3-phenyl-2 mercaptoquinazoline-
4(3H)-one, 2-methyl-4-chloroquinazoline, and 6-
aminoquinazoline-4(3H)one), 3-[ (1-methyl-o-carboran
-2-yl)methyl]benzal dehyde (10a) and 3,5-di[ (1-methyl-
o-carboran-2-yl)methyl] benza dehyde (10b) were pre-
pared according to the literature methods.®1°22 Col -
umn chromatography was conducted on silicagel 60
(Huka). Plate chromatography wasconductedon TLC
plates, slicagd onauminum, 20X (Aldrich). Elemen-
tal analyseswere performed by aPerkin-Elmer 2400
automatic e emental anayzer. All compoundsgaved-
ementd analysiswithin+0.4%. Themeasurementsfor
NMR(*B, *H and *C) were carried out on a Bruker
DPX 200 spectrometer. Thechemicd shiftsd aregiven
inppmrelativeto = = 100MHzfor (*H) (nominally
SiMe)), & =50 MHz for & (*C) (nominally SiMe)),
and = = 32.083MHz for 5 (*B) (nominally F,BOEL,)
ind,-DMSO. IR(cm*) spectraweredetermined asK Br
disc on aBruker Vector 22 spectrometer. M ass spec-
trometric datawere measured using aFinnigan MAT
8222 instrument, either (&) by fast-atom bombardment
ionization (FAB) with glycerol or nitrobenzyla cohol
(NBA) asmatrix. Only thesigna withthehighest inten-
sity of the boron isotopic pattern islisted and com-
pared with distribution of isotopes calculated by
ISOFORM program. Melting points determination
were performed by the open capillary method using a
MEL-TEMP11 melting point apparatus and are re-
ported uncorrected.

Synthesisof 2-propar gylthio-3-phenylquinazolin-
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4(3H)-one(2)

Propargyl bromide (0.32ml, 3.6mmol) and 0.21ml
pyridinewereadded to asol ution of quinazoline (1)(0.5g,
2.0mmol) in10ml dry ethanol. Thereection mixturewas
refluxed for 20 min, then the solution was cooled to
room temperatureand stirred for 2h. Theresulting pre-
cipitatewasfiltered off and recrystalized from ethanol
toyield afaint yellow solid substance.

Yield: (75%, 0.42g, m.p. 186-188°C); IR v__(KBr
disc)/cmt: 21229 C=C), 1672s(C=0), 1580m (C=N);
6,(200MHz; d,-DMSO; SiMe,) 1.76(s, 1H,
CHacet tenic) 383(5 2H, SCH,), 7.25-8.02(m, 9H,

H,,.»); 6c¢(50MHz; d.-DMSO; SiMe)) ; 17.6(CH,,
CHZS), 69.2(CH, CHacet enic): 19-8(C, Cacetylenic),
118.23(CH, C_ ), 120(CH, C_ ), 122.5 (2CH,
C,.)»1236(C,C,_),127.3(CH,C_ ), 128.7(2CH,
C,.m: 134(CH, C_ ), 135(CH, C__), 136.6(C,
C,.)» 148(C, C__ ), 161.3(C=0), 164.6(C, C__);
(FAB"): m/z(%) = 294(26) [M + 2H]*, 293(55) [M
+H]*, 292 (98) [M*]; elemental analysiscalcd(%) for
C,H,N,OS: C 69.84, H 4.14, N 9.58; Found: C
69.71, H 4.04, N 9.49.

Synthesisof 2-S-(1,2-di-closo-dodecabor an(12)-1-
yl)-3-phenylquinazolin-4(3H)-one (3)

Asolutionof B, H, , (1.4g, 11.7mmol) in acetoni-
trile (40ml) was refluxed for 2h to obtain the
big(acetonitrile)decaborane. Then, quinazolinylacetylene
(2) (2.99, 10.1mmol) wasadded followed by reflux for
4h. After cooling, the solvent was evaporated and a
ydlow solidwas obtained. M ethanol (20ml) wasadded
and evolved H, was observed from the decomposition
of excessbis(acetonitrile)decaborane. After 5 h, the
MeOH wasevaporated in vacuum and theye low resi-
due washed with hexane (3x20 ml) and purified by
column chromatography (acetone/CHCI, 1:5) togive
compound 3 asayellow solid substance.

Yield: (63%, 2.3g, R, =0.58, m.p. = 170-172°C); IR
v [(KBr disc)/cm™: 2560s (BH), 1682s(C=0),
1586(C=N); 6,,(200 MHz; d-DMSO; SiMe,) 1.5-
3.4(bs, BH), 4.05 (bs, 1H, CH__, ., 4.3(s, 2H,
SCH) 7.25769(m,7H,H__),7.79(t,J=2.6,1H,

H. o, 8:16(d, J = 2.4 |1H, H oy Oc(90 MHZ; d-
DM SO; SiMe,) 16.1(CH,, CH,S), 60.9 (CH,
He o) 72-4(C, Ccarborme), 117.8(CH,,), 119.6
(CH_,.), 123.1(2CH_ ), 123.3 (C 127.1

arom arom) !
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(CH,,), 128.6(2CH__ ), 134.2(CH_ ), 135.3
(CH,,.), 136.9(C_ ), 148.7(C__ ), 161.7(C=0),
165.1(C,,); 6,(33.083 MHz; d.-DMSO; SiMe)) -
2.96(1B), -4.65(1B), -9.12(2B), -11.14 (2B), -12.78
(4B); FAB"): m/z(%) =411(59) [M + H]*, 410(89)
[M"]; elementd andlysiscalcd(%o) for B, ,C_H,,N,OS:

C49.73,H 5.4, N 6.82; Found: C 49.52, H 5. 12 N
6.62.

Synthesis of potassium 2-S-(1,2-dicarbadode
cabor ater-1-yl)-3-phenylquinazolin-4(3H)-one (4)

A solution of compound (3) (0.41g, 1.0mmol) in

methanolic KOH (20ml, 0.5M) wasrefluxed for 3h.
Theresulting nido-carboranylquinazoline (4) waspuri-
fied using preparative TLC (0.1% CH,CO,H in 3:1
acetone/CHCI,) asayellow solid substance.
Yield: (58%, 0.23g, R, = 0.3, m.p. =255-256 °C); IR
v, . (KBr disc)/cm™: 2508s (BH), 1673s(C=0),
1589m(C=N); 3, (200MHz; d-DMSO; SMe,) -2.3
(bs, 1H, BH), 1.61 (bs, 9H, BH), 2.18 (bs, 1H,
CH_, i oporard): 405 (8, 2H, SCH,), 7.41-7.72 (m, 7H,
H wom) 1-:89(t,J=2.3,1H,H_ 8.23(d, J=2.4 1H,
;0. (50 MHz; d, DMSO SiMe,) 16.2(SCH,),
vorane)” 698(C v LL7.2(CH, ), 119.9
(CH_,.), 123.5 (2CH_, m), 123.4(Camm), 127.4
(CH_,.): 128.5(2CHar0m), 134.1(CH__ ), 135.6
(CH,,), 136.7(C_, ), 148.6(C, ), 161.3 (C=0),
165.8 (C,_); 95(33.083MHz; d-DMSO; SiMe,))-
9.92(1B), -10.71(2B), -11.19(2B), -14.62(1B), -
22.71 (1B), -32.91 (2B); (FAB): m/z(%)= 399(85)
[M]; elemental analysis calcd(%) for
B,C,,H,,N,OSK: C 46.53, H, 5.05, N 6.38; Found:
C46.22,H 4.89, N 6.14.

Synthessof 4-O-pr opar gyl-2-methylquinazoline (6)

arom !

57. 3(CH

To asolution of quinazoline (5) (0.66g, 3.5mmol)
in 20ml NaOMe/MeOH, propargyl a cohol (2.23ml,
4.0mmol) was added and refluxed for 2 days. After
cooling the preci pitateformed wasfiltered and washed
with methanol followed by purificationwith column chro-
matography using CHCI, aseluent to give compound
(6) asacolorlesssolid.

Yield: (67%, 0.46g, R =0.41, m.p.=185-186°C); IR
v, (KBr disc)/cm™: 2134s (C=C), 1563s(C=N);
3,,(200 MHz; d-DMSO; SiMe)) 2.34(s, 3H, CH,),
2.73(s, 1H, CH ), 4.53(s, 2H, OCH,), 7.73(t,

acetylenic:

e, Onganic CHEMISTRY
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1H, H_ ), 7.91(m, 2H, H__ ), 8.05(m, 1H, H__);
0.(50 MHz; d-DMSO; SiMe,) 27.3(CH,), 58.2
(OCH,), 78.2(CH__\0ie): 79-0 (Cpienc)s 114.1
(C,.), 120(CH_ ), 126(CH__), 128(C_ ), 135
(CH,,.), 167 (C_ ), 180(C, . ); (FAB*): m/z(%)
=199 (76) [M + H]*, 198(92) [M*]; lementd andysis
calcd (%) for C,H, N,O: C72.71,H5.08, N 14.13;
Found: C 72.53, H 4.89, N 13.91.

Synthesisof 4-O-(1,2-dicar ba-closo-dodecabor an
(12)-1-yl)-2-methylquinazoline(7)

Compound (7) was prepared with the same pro-
cedureasin compound (3). Thepurification was car-
ried out by TLC using CHCI, aseluent toyield acolor-
lesssolid substance.

Yield: (76%, 2.49, R=0.61, m.p.=192-193 °C); IR
v, (KBrdisc)/cm™: 2573s(BH),1558s (C=N); ,,(200
MHz; d-DMSO; SiMe,) 1.46-3.51(bs, BH), 2.38(s,
3H, CH,), 4.12(bs, 1H, carborane CH), 4.2(s, 2H,
OCH,), 7.38-7.94(m, 4H, H____); §.(50 MHz; d.-
DMSO; SiMe,) 26.3(CH,), 57.3(0OCH,),
62.0(CH_,,..an0): 75:8 (C_\ome) 113.92(C
121.05(CH,_ ), 127.14(CH__ ), 128.52(C__ ),
135.47(CH__ ), 167.09 (C__), 180.91(C__); o,
(33.083 MHz; d-DMSO; SiMe,) -2.92 (1B), -4.58
(1B), -8.99 (2B), -10.97(2B), -12.59(4B); (FAB*):
m/z(%) = 317 (59) [M+H]*, 316 (78) [M*]; el emental
andysiscacd(%) for B, ,C ,H,,N,O: C45.55,H 6.37,
N 8.85; Found: C 45.31, H 6.17, N 8.59.
Synthesis of potassium 4-O-(1,2-dicarba-nido-
undecar bor ate-1-yl)-2-methylquinazoline (8)

arom) !

Compound (8) was prepared with the same pro-
cedure asin compound (4). Theresulting substance
waspurified by TLC (0.1% CH,CO,H in1:1 acetone/
CHCI,) asacolorless solid substance.

Yield: (63%, 0.19g, R, = 0.27, m.p. = 233-234°C),
IR v__(KBr disc)/cm: 2520s (BH), 15515(C=N);
5,,(200 MHz; d.-DMSO; SiMe,) -1.92(bs, 2H, BH),
2.13(br, 8H, BH), 2.24(s, 3H, CH,), 2.17(bs, 1H,
CH_, e 4:06(s, 2H, OCH,), 7.26-7.74(m, 4H,
H...); .50 MHz; d.-DMSO; SiMe,) 26.3(CH,),
56.3(0OCH,), 56.87(CH_,, ...)» 67.96 (C_ . ...)»
113.56(C,,,), 121.24(CH__ ), 127.61(CH__ ),
128.74(C,_ ), 135.21(CH__ ), 167.11(C__ ), 180.02
(C,.): 95 (33.083 MHz; d.-DMSO; SiMe,) -9.89

@Wu'c CHEMISTRY co—

(1B), -10.69 (2B), -11.17(2B), -14.59(1B), -22.71
(1B),-32.96 (2B); (FAB"): m/z(%) = 305(87) [M]; &-
emental analysis calcd(%) for B,C ,H,,N,OK: C

41.81, H 5.85, N 8.13; Found: C 41.53, H 5.46, N
7.96.

Synthesisof 6-[N-{3-(2-methyl-1,2-dicarba-closo-
dodecaboran(12)-1-yl)methyl}benzylidine
amino]quinazoline-4(3H)-one(11a), 6-[N-{3,5-di(2-
methyl-1,2-dicar ba-closo-dodecaboran(12)-1-
yl)methyl}benzylidineamino]quinazoline-4(3H)-
one(11b)

To a solution of 6-aminoquinazoline-4(3H)one
(9)(1.69, 10mmoal) in 20ml methanol, carboranylbenza
|dehyde (10a) or 10b (11.0mmol) and piperidine(1ml)
were added. The reaction mixture was heated under
reflux for 3h. After cooling, the deposited solid product
was collected by filtration, washed with methanol and
purified by column chromatogragphy usng acetone-chlo-
roform 1:1 aseluent to give compounds (11a) or (11b).
(11a) Yield: (87%, 3.59, R, = 0.35, m.p. =189-191
°C); IRv__ (KBrdisc)/lem™: 2572s(BH), 16685 C=0),
16285(C=N), 1585m(C=C); §,,(200MHz; d.-DM SO,
SiMe,) 1.51-3.32(bs, BH), 2.19(s, 3H, CH.,), 3.4(s,
2H,CH,), 7.25-7.56(m, 6H,H__ ), 7.73(s, 1H,H__),
8.53(s, 1H, CH=N), 11.87(bs, 1H, NH); § (50 MHz;
d,-DMSO; SiMe,) 14.92 (CH,), 31.21(CH,), 72.34,
73.91(C_,,,..0)» 105.06, 107.14, 109.07, 121.13,
127.42(CH__ ), 123.61, 140.05(3C, ), 142.43
(CH, ), 147.02, 162.73(2C_ ), 166.32 (CH=N);
3,(33.083MHz; d-DMSO; SiMe)) -2.91 (1B), -4.55
(1B), -9.24(2B), -11.15 (2B), -12.69 (4B); (FAB"):
m/z(%)=(92) 420 [M+H]*, 419(79) [M*]; elemental
andysiscacd(%) for B, .C ;H,.N,O: C54.39,H 6.01,
N 10.02; Found: C54.16, H 6.41, N 10.38.

(11b) Yield: (729, 4.2g, R, = 0.38, m.p. = 205-206
°C); IR v__(KBr disc)/cm™. 2575vs (BH),
1662s(C=0), 1632s (C=N), 1579m(C=C), 5,(200
MHz; d-DMSO; SiMe,) 1.48-3.18(bs, BH), 2.21(s,
6H, 2CH,), 3.56(s, 4H, 2CH,), 7.30-7.48(m, 6H,
H,..), 7.82(s, 1H,H,__ ), 8.68(s, 1H, CH=N), 11.91
(bs, 1H, NH); 6.(50 MHz; d.-DMSO; SiMe,)
15.02(2CH,), 30.82(2CH,), 72.51, 73.61(4C_, ,....):
105.25, 108.19, 109.56, 121.74, 123.61, 127.32
(6CH, ), 142.51(C, ), 143.21(CH,_ ), 147.82,
161.98(2C, ), 164.42 (CH=N); 5,(33.083MHz, d-
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DMSO; SiMe,) -2.85(2B), -4.55(2B), -8.94(4B),
-11.06 (4B), -12.54 (8B); (FAB*): m/z(%) =590(95)
(IM+H]*, 589 (81) [M"]; elemental analysis calcd(%0)
for B,,C,,H,,N,O: C 46.84, H 6.66, N 7.12; Found:
C 46.53, H 6.31, N 6.91.

Synthesisof 6-[N-{3-(2-methyl-nido-car bor ate-1-
yl)methyl}benzylidineamino]quinazoline-4(3H)-
one(12a), 6-[N-{3,5-di(2-methyl-nido-car bor ate-1-
yl)methyl}benzylidineamino]quinazoline-4(3H)-
one(12b)

The conversion of compounds (11a) and 11b to
their nido-forms (12a) and (12b) was performed as
described for compounds (3). Pure compoundswere
obtained after using TLC (0.1% CH,CO,Hin2:1ac-
etone/CHCI ) toyield colorless solid substances.
(12a) Yield: (79%, 0.35g, R, = 0.24, m.p. =263-
264°C); IR v__ (KBr disc)/cm: 2521s (BH), 1673s
(C=0), 16195(C=N), 1584m (C=C); §,(200 MHz,
d.-DMSO; SiMe)) -2.3 (bs, 2H, BH), 1.3(bs, 8H,
BH), 1.8 (s, 3H, CH,), 3.35 (s, 2H, CH,), 7.29-7.58
(m,6H,H__),7.71(s, 1H,H,_ ), 8.56(s, 1H, CH=N),
11.79 (bs, 1H, NH); §(50 MHz; d.-DMSO; SiMe,)
14.83 (CH,), 30.72 (CH,), 58.21, 57.95 (C_,, ...
105.15, 106.26, 109.95, 122.01, 126.97(CH__ ),
123.24, 141.27(3C,_ ), 142.65(CH__ ), 147.12,
162.65(2C,_ ), 168.11(CH=N); 5,(33.083MHz;, d -
DMSO; SiMe,) -9.91(1B), -10.57 (2B), -11.21 (2B),
-14.65 (1B), -22.79(1B), -32.91(2B); (FAB"): m/z(%)
= 408(67) [M]; elemental analysis calcd(%) for
B,C,H..N,OK: C50.96, H 5.63, N 9.38; Found: C
50.64, H 5.14, N 9.02.

(12b) Yield: (68%, 0.38g, R, =0.15, m.p. =293-
294°C); IRv__ (KBr disc)/cm™: 2525vs (BH), 1673s
(C=0), 1619s (C=N), 1583m(C=C); §,,(200 MHz,
d,-DMSQO; SiMe,) -2.53 (bs, 2H, BH), 1.56(bs, 8H,
BH), 2.11(s, 6H, 2CH,), 3.62(s, 4H, 2CH,), 7.31-
7.47(m, 6H, H__ ), 7.85(s, 1H, H__ ), 8.64(s, 1H,
CH=N), 11.86(bs, 1H, NH); 5 (50 MHz; d.-DMSO;
SiMe,) 15.12(2CH,), 31.65 (2CH,), 59.24,
58.89(4C_,,,..)» 105.16, 108.24, 109.34, 121.69,
123.47, 127.56(6CH,,_ ), 142.59(C, ), 143.27
(CH,_), 147.83,161.58 (2C__ ), 166.92 (CH=N);
0,(33.083 MHz; d-DMSO; SiMe,) -9.94 (2B),
-10.71(4B), -11.09 (4B), -14.64(2B), -22.86(2B),
-32.01(4B); (FAB’) m/z(%) =568(79) [M]; elemen-
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tal analysis calcd(%) for B,C,.H, N.OK : C 42.74,
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H 6.08, N 6.50; Found: C 42.65, H 5.89, N 6.19.
CONCLUSION

We havedemondtrated avery smple, efficient, and
practicad method for thesynthesisof novel water soluble
boronated quinazolinesin acceptableyid dsfromreadily
availablestarting materias. Three classes of boronated
quinazoline were designed bearing 22-37% boron by
weight for potential applicationin BNCT of tumors.
Thereactionsaswell astheworkup proceduresand
thepurificationsfor all productswerereadily feasible.
All compoundsare highly stable at room temperature
compared with previoudy reported boronatedquinazo
lines™. The compounds described in thisreport are
representative of agents which can be prepared by
samplecouplingreactionstoyield alargeseriesof agents
for experimental BNCT.
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