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A Microwave-Assisted Multicomponent
Synthesis of Substituted 3,4-
Dihydroquinazolinones

Marc Y. Stevend; Krzysztof Wieckowskf:"Peng Wu?*® Rajiv T. Sawarit and

Luke R. Odelf”

for the substituted 3,4-
dihydroquinazolinones via a novel cascade imine/cyclization/aza-Henry reaction sequence is
3,4-

dihydroquinazolinones was synthesized via a cycliciminium ion intermediate in moderate to

A microwave-assisted, multicomponent protocol synthesis of

reported. Starting from o-carbamoyl aldehydes, a series of structurally diverse

excellent yields. Notably, the reaction is fast, flexible, simple to perform and tolerates a variety of

functional groups.

Introduction

The 3,4-dihydroquinazolinone scaffold is presentainwide
range of biologically active molecules utilizedthre treatment
of convulsive disordery,infectious diseasés, autoimmune
diseases, cardiovascular conditiofs and inflammatory
diseases (see Scheme 1).
significant effort has been directed towards thatlsgsis of 3,4-
dihydroquinazolinones. The most commonly
methods include a cyclization/reduction sequenagisg from

2-trichloroacetamidobenzophenorf§ the ring closure of 2-

acyl or 2-cyanocarbamatésreaction of o-acyl or o-amino
anilines with a suitable carbonyl compourf@? or by using
Grignard reagents to effect a cyclization of

carboxamidobenzonitriles.More recently,
workers reported a Rh-catalyzed synthetic routengusi-

employed O e

N_O
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inhibitor reverse transcriptase .
2- inhibitor channel inhibitor

Glorius and co- Scheme 1. Elaboration of cyclic iminium ion | via aza-Henry/ Mannich reactions

leading to the dihydroquinazolinone scaffold with 5 points of diversity. Also

methoxy,N'- arylureasl,o and Sotelo and co-workers disc|oseaisplayed are three representative 3,4-dihydroquinazolinones

the synthesis of a quinazoline using a Vilsmeiead#kabased
carboannulation stratedy. Despite these advances,

thés part of our continued interest in the efficisghthesis oN-

3 . .
currently available procedur@sstill suffer from a number of heterocycles! we decided to explore a multi-comportént

drawbacks, including multistep reaction sequendask of

flexibility, the use of moisture-sensitive organdaikc

reagents and costly transition metal catalysts.s€quently, the
development of new, flexible, expedient and meataéf
protocols for the preparation of this valuable hetgcle is of
significant importance.

This journal is © The Royal Society of Chemistry 2013

synthesis of 3,4-dihydroquinazolinones (Scheme Il)was
envisioned that treatment of amformyl carbamate with a
primary amine would lead to the formation of a ay@ninium
ion intermediatevia an imine formation/cyclization sequen@e.
Iminium ion| would then be poised to undergo subseqaeat
Henry!® or Mannich® reactions with an appropriate carbon
nucleophile, generating the target structures. Algh theaza
Henry reaction between amines, aldehydes and Hitoes has
been extensively studied, to the best of our kndgde this is
the first example of the use of aaformyl carbamate as the

J. Name., 2013, 00, 1-3 | 1
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carbonyl component. Such an approach would alloj@ntries2b and2c). Benzylamine was found to be a productive
unprecedented access to diversely substituted 3sdibstrateZd) and the presence of an alpha substituent was well
dihydroquinazolinones in a rapid, convergent anficieht tolerated, with cyclopropylamine returning an eleai 93%
fashion generating only methanol and water as lymts. yield of 2e The introduction of an electron-withrawing estel
Herein, we report a simple and efficient, one-ptittee- substituent proved to be detrimental to the reactwesumably
component procedure for the microwave-assistedhegig of due to the lower nucleophilicity of these subssa® and2g).
3,4-dihydroquinazolinones using readily availabléartitng Similarly, the use of substituted anilines affordetwderate
materials. yields of theN3-aryl substituted quinazolinone produ2tsand
Results and Discussion 2

As a starting point for our investigation, we cha@seexamine Scheme 2 Effect of variation of amine nucieophifes

the reaction between methylcarbamdate nitromethane and B oom H
.. T e AcOH N\fo
NH,OAc. Carbamatda and NHOAc were chosen to minimize O+ RNH + MeNO, \
.
NO,

any potentially unfavorable steric effects andaritethane due MW, 130 °C
to its known propensity to participate azaHenry reactions.

o) 10 -30 min

|
1a 2a-2i

Gratifyingly, microwave irradation ofia with an excess of m " m
nitromethane and NfDAc in MeOH for 10 minutes at 13T Ny Nap© Ny
gave dihydroquinazolinon2a in 71% isolated yield (Table 1). CR[NH @[N\Me @[N\Hex
Next, we examined the effect of different solvemts the NO, NO, NO,
reaction outcome. Polar solvents proved to be thestm 23, 8894, 6096 2b, 95% 2¢, 92%
productive and AcOH delivere@a in 81% vyield and was R o N o B o
identified as the solvent of choice (en#y. Reduction to 2 Cl[fvph @R{f CL[T i
equivalents of nitromethane furnishd in a slightly reduced \Os NOW No: o
yield of 71% vyield but simplified purification coierably 2d. 74%, 81% 2, 930/; 2f 5796

(entry 5). Increasing the reaction scale to 3 mmol andihgat H o o o "

for 20 min gave2a in 88% yield (Scheme 2). Notably, full YO0 ¥ Np©
conversion oflato the cyclized product was not achieved with CL[N 2 "OMe CLEN\“'OMeCSHA CL[NV-:'-PN:BHA
conventional heating, even after prolonged reactione NO, NO, NO,
(Scheme 2). 2g, 24% 2h, 40% 2i, 3696

3Isolated yields’Heated for 20 mirfConventional heating for 2 h.
9One-pot, two step procedufeleated for 30 min
Table 1 -Investigation of reaction conditions for the cyalibn of 1a

using MeNQand NHOAc We then proceeded to investigate the effect ofecffit aryl

N owe o substituents on the-formyl carbamate component (Scheme &}
I . . . -
CQTO( + MeNO, + NHOAc Lem» I\ Electron-withdrawing substituents gave good, allsightly
) M‘%ﬁ’ﬂ c lowered yields 3a-39, most probably due to their tendency to
1a 22 NO2 reduce the rate of amine-induced cyclization (selew for a
entry solvent vield(%) mechanistic discussion). In the case3bf prolonged heating
1 methanol 71 and addition of 6 equiv. of nitromethane was reegiifor full
% Z'é’trr‘]’;’r?;"' ;‘95 consumption of the starting material. Notably, thgridine
4 acetic acid 81 aldehydelf was transformed int8ein 61% yield. Conversely,
5 acetic acid Pt substrates containing electron-donating susbtitugetformed
g DMtF 54% well, affording very good to excellent yields ofettdesired
water
8 ethyl acetate 36 products3f and3_g. - . )
9 DME 24 The compatibility of the protocol with differentaxbon
10 THF ¢ nucleophiles was then examined (Scheme 4). Thetioeac

3golated yields. Typical procedure: Compourid (0.2 mmol), performed well with a range of substituted nitr@alks,
NH4OAc (0.4 mmol), MeN@ (2 mmol) and glacial acetic acid (1.0affording moderate to good yields of the targetdpicis4a—4d

\ o 5 ;

mL), heated by MW for 10 min at 130 °C in a sealedsel.’2 equiv | general, the isolated yield was found to deaems a factor

nitromethane®No product isolated . . . .
of increasing steric bulk at the alpha carbon aiw

With these conditions in hand, we then sought tplare the unsymmetrically substituted nitroalkanes gave nrbdu of

scope and limitations of our methodology by expigrivarious dlgstere_omers ida and 4b. Next,. we ex.a?mlned th.e effe(?t of
amine nucleophiles. As seen in Scheme 2, the aracttsing different carbon nucleophiles. Initial tesaictions with

performed well with a range of primary amines, witdiethyl malonate showed extensive formation of wreste
methylamine and hexylamine giving isolated yielderogoy, derivative via a competing Knoevenagel condensatitin 1a

This journal is © The Royal Society of Chemistry 2012 J. Name., 2012, 00, 1-3 | 2
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Scheme 3- Aryl substrate scofe

H H
R1fY\ NTOMe - ACOH R1KY\ NYO
! + NH40Ac + Mel _— !
N o * 2 mw, 130°C Ay
lo) 10 -60 min
NO,
Y=N,C 1b-1h 3a-3g
N (o] F3C N (0] N (0] H (0]
T O Y Y Y
a NH NH F NH NH
Cl
NO, NO» NO, NO,
33, 75% 3b, 6294° 3¢, 73% 3d, 71%
H Me H OMe
N._N._0O N__O B o
N
DO b ¥
A\ NH NH NH
NO, NO, NO,
3¢, 61% 3f, 82% 3g, 91%

3solated yields?60 min of heating’4 equiv MeNQ,

Further attempts to transform this intermediate itte desired
product, through extended heating and the additbexcess
ammonium acetate, were unsuccessful. In order &rcowe
this, a one-pot, two-step protocol was developederety

aldehydela and NHOAc were first heated at 130 °C for 10

minutes to afford the putative cyclic imine intemiege |

(monitored by ESI-MS). Diethyl malonate was thewnled and
the mixture heated for an additional 10 minutesla® °C.
Gratifyingly, this modified protocol resulted inlficonversion

of the starting material ande was isolated in 75% vyield.

Dimethyl malonate and ethyl
successfully introduced into the quinazolinone picid4f and

Organic & Biomolecular Chemistry

benzyl andoara-methoxybenzyl substrateSg and5f) returned
comparable results to the parent o-formyl carbamatkcating
a tolerance for steric hindrance Mtl. The introduction of an
ethyl ester led to a reduction in the isolatedd/i@d), due to
competing intramolecular cyclization of the stagticarbamate
11. Finally, the bis-quinazolinone5g was prepared from the
corresponding benzyl-linked bis o-formyl carbambten 53%
yield.

Scheme 5Substrate scope df1 substitutead-formyl carbamates

R1
|

Clx

AcOH

R1
NTOMe
@ b NH0ne + MeNO,
]
o)

MW, 130 °C
10 - 30 min
NO,
1i-10 5a - 5g
| EtOC
Me Bu H O N

NH

NO, NO, NO, NO,
5a, 85% 5b, 80% 5¢, 72% 5d, 52%
Bn PMB 0o 0
o} N._O
N\f Y HNAN N)kNH
NH NH OQN\)\© @/K/NOZ
NO, NO,
5¢, 73% 5f, 65% 5g, 55%

Isolated yields.

cyanoacetate were also

To futher investigate the scope and limitationsy ptotocol

4g, with 4g being isolated as a diastereomeric mixture in &@s applied to the cyclization of ao-keto carbamaté

excellent yield of 90%.

Scheme 4Effect of variation of carbon nucleoptiile

H

y
N
NTOMe ACOH YO
O * NH©OAc + R ™pwg —— NH
i MW, 130 °C
o}

10 min

R CEWG
1a 4a-4g
H H H H
N (o] N (o] N (0] N o)
Me” “NO, Ph”  NO, NO, Me” 11eNO2
4a, 80% 4b, 68%8° 4c, 5596 4d, 72%
H H H
N (o] N o N (o]
Y i Y
NH NH NH
EtO. OEt MeO OMe EtO. oN
o) o [o) o] o)
4e, 7596 Af, 7696 4g, 9096

3 |solated yieldsMixture of diastereomer§Heated for 20 mirfOne-pot,
two-step proceduré4 equiv ethyl cyanoacetate.

Next, we investigated the effect of substitution the N-1
position of the o-formyl carbamate component (Soheb).
Carbamates bearing alkyl and allyl substituentstia N-1
position 6a-5¢) were cyclized in good to very good yieldé1l

This journal is © The Royal Society of Chemistry 2012

(Scheme 61p). When the reaction was performed using ou:
optimized conditions, only traces of the desireddpict6 were
observed by LC/MS analysis. Increasing the reaction
temperature to 150 °C and reaction time to 20 neid to
noticeable conversion and compoufidcould be isolated in
14% vyield. Unfortunately, further increasing theaaton
temperature or time did not lead to any improvementthe
isolated yield. Despite the low yield &f the formation of a
quaternary carbon center using this methodologwieworthy

Scheme 6Synthesis of 4-methyl 3,4-dihydroquinazolindghe

Oy _OMe
i.10% Pd/C, H, MeNO,, NH4OAc H
NO:  MeOH,rt, 12h NH ACOH Np©
R
Me i Pyridine, methyl Me MW. 150 °C NH
chloroformate, DCM 20 min
o}  12h o omi Me \“—NO,
78% over two steps
1p 6

Finally, to demonstrate the utility of our protodowards the
synthesis of aminomethyl dihydroquinazolinone datiies,
compound2a was reduced to the corresponding amme
quantitative yield, thus unmasking an excellent db@nfor
further functionalization or the preparation of Ibigically
relevant compound libraries. To demonstrate tiiswas
acylated using chloroacetyl chloride to provRlen 73% yield.

J. Name., 2012, 00, 1-3 | 3
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Subsequent base mediated cyclization affordgd which 9y OMe
contains a previously unreported fused NY . N_o
piperazinonequinazolinone skeleton that is stradiyirelated q o R @ Meo“ /\,Tj
to the antihelminthic drug praziquantel. FinalljzetN-Boc a 5 c R
protected aminelO could be prepared from compoufd in l MeNO, lMeNOZ lMENOQ
76% yield. O OMe

H

N NH
RNHz _~MeOH \f
Scheme 7- Synthetic utility of compoun@a | O
e
H
N._0O
Y 5% Pd/C, Hz Y EISN Boc,O ﬁi ”"”"’”"”"””””””””"H ”””””””””””””””””””
“MeOH, 1t, 161 TeC-m24n BnNH; N MeNO,
>99% 7% 10 TOMe AcOH _ __AcOH C[[\f
AL

~N<

NHBoc
,,,,,,,,,,,,,,,,,,,, Pyndlne 0 c rt o, o
i 3 18h, 73% o 130°C Bn 130°C

(\) MW, 10 min observed by MW, 10 min

CICOCH,CI
‘ : { ]’/ ©/\[ @(\? 1a ESI-MS and THNMR  81%
NH_Cl Cs,CO;, Nal
. 1\0

DMF 65 C Figure 1. Proposed reaction pathway and two-step formation of 2d.
Prazlquantel

Based on the results above we believe that thetioeac
proceeds by the pathway presented in Figure 1.r€hetion
begins with formation of imind from the amine nucleophile
and o-formyl carbamatea. Intramolecular attack of the imine
nitrogen on the carbonyl carbon of the pendant aradie,
followed by the loss of methanol generates theicyolinium
ion c. Finally, attack on the electrophilic carboncitby an enol
nucleophile generates the final proddand the structure cfe
was confirmed by X-ray crystallographic analy8isee Figure
2). However, an alternative pathway could be predos
whereby imineb is attacked by an enol nucleophile, generatirfigure 2. ORTEP representation of 4e

the acyclicazaHenry intermediatd. This may then undergo

cyclization via attack on the carbonyl, providing final produc€onclusions

d. However, despite careful monitoring (ESI-M$)could not In summary, a novel and expedient one-pot multjzonent
be detected under the acidic reaction conditiommet reduced protocol  for the  synthesis of  substituted 3,4
temperatures. Similarly, formation of nitrostyreeeand its gihydroquinazolinones from o-formyl methylcarbamates
amine adductf was not observed, suggesting that that thgjizing a variety of activated carbon and primaaine
reaction proceedsia the cyclic aldiminec (detected by ESI- nycleophiles is reported. Notably, the reactiomwasi for the
MS). Attempts to independently synthesizeitrostyrenee and jntroduction of five points of diversity in a sirgloperation,
amine adductf, which could then be cyclized under acidiggjjitating the preparation of various 3,4-

reaction conditions, were unsuccessful, resultinignoat dihydroquinazolinones in a highly flexible and camtied
exclusively in the formation of iminium ioa Futhermore2d manner. Yields range from moderate to excellenty &m
was also synthesized via a two-step protocol whireand general, slightly lower yields were obtained usiectron-poor
benzylamine were first heated in acetic acid toegiv single sterically hindered substrates or nucleophilékhis
intermediate with am/z consistent with the formation of themethodology has been utilized to prepare 31 noweigounds
corresponding cyclic iminium ion. This was furtierpported pearing different aryl, nitrogen and-carbon substituents.
by NMR analysis that showed the absence of theackemistic yrthermore, the reaction was exemplified by tramsfng 2a
OMe glgnal at 3.80 ppm and the appearance of &@lsfgm  into a number of useful derivatives, including thitherto
the imine proton at 5.26 ppm (see Electronic Supplary ynknown fused piperazinonequinazolinor® We have
Information). Subsequent addition of Mebl@nd heating gave yemonstrated, for the first time, that the amineluied
2d in 81% isolated yield. Taken together, these gatvide cycjization of o-formyl methylcarbamates is a facile process
support for .the. facile .formatllon . Of. an electrophiili 3ng provides a novel synthetic platform for theparation of
imine/iminium ion intermediate, which is highly faned under 3,4-dihydroquinazolinones. Work is currently undaywin our
our acidic reaction conditions. laboratory to further expand the scope of this psscand to
develop an asymmetric version of this synthetidquol.

This journal is © The Royal Society of Chemistry 2012 J. Name., 2012, 00, 1-3 | 4
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Experimental

General Methods

Analytical thin-layer chromatography was perforntad silica
gel 60 F-254 plates and visualized by UV light anhydrin
stain. Flash column chromatography was performé@wuslica

Organic & Biomolecular Chemistry

(0.62 g, 78%);'H NMR (400 MHz, CDCJ) & 3.71 (s, 3H),
7.21 (dd,J = 8.5, 3.5 Hz, 1H), 7.25 (dd,= 7.8, 3.1 Hz, 2H),
8.36 (dd,J = 9.1, 4.6 Hz, 1H), 9.76 (s, 1H), 10.33 (s, 1HE
NMR (100 MHz, CDC}) § 52.6, 120.3 (d®Jcr = 6.8 Hz), 120.8
(d, ek = 22.4 Hz), 121.9 (FIer = 5.5 Hz), 123.1 (dJer =
22.2 Hz), 137.4 (dcr = 2.7 Hz), 154.0, 157.2 (d)cr = 243.7
Hz). 193.9. MS (ESI) calc’d for 8¢FNO;" [M + H'] m/z

gel (60, particle size 40-63 nnfH NMR spectra were recorded198.0561, founan/z198.0557.
at 400 MHz and®*C NMR spectra at 100 MHz. The chemicaGeneral procedure for preparation of compounds 2a-i2
shifts for'H NMR and**C NMR were referenced to TMS via3a—3g, 4a—4d, 5a—5g and 6, exemplified by 4-(nitnethyl)-

residual solvent signal$H, CDC} at 7.26 ppm*3C, CDC} at
77.36 ppmiH, DMSOd;s at 2.45 ppm**C, DMSOd; at 39.43
ppm, H, CD,OD at 3.31 ppm3C, CD,OD at 49.0 ppm).
Microwave reactions were performed in an Initiagingle
mode reactor producing controlled irradiation a5@MHz and
the temperature was monitored using the built ifinenIR
sensor. LC/MS was performed on an instrument eaaippith
a CP-Sil 8 CB capillary column (50 x 3.0 mm, pd#isize 2.6
pm, pore size 100 A) operating at an ionization ptité of 70

3,4-dihydroquinazolin-2(1H)-one (2a) A Pyrex process vial
(0.5-2 mL) was charged witha (89.6 mg, 0.50 mmol), AcOH
(1 mL), NH;OAc (77.0 mg, 1.00 mmol) and MeN@55.2 pL,
1.00 mmol). The resulting solution was heated bgrawave
irradiation at 130 °C for 10 min, and then concat®d in
vacua The residue was purified by silica gel chromaamdry
(50-100% EtOAc im-pentane) to provide the title compound
as a white solid (74 mg, 719 NMR (400 MHz, CDC)) &
4.63 — 4.65 (m, 2H), 5.04 — 5.08 (m, 1H), 6.82Jd; 7.2 Hz,

eV using a CHCN/H,O gradient (0.05% HCOOH). AccuratelH), 6.89 (dt,J = 9.4 and 1.2 Hz, 1H), 7.17 — 7.20 (m, 2H),

mass values were determined on a mass spectroetptgped
with an electrospray or electron impact ion souarel 7-T
hybrid ion trap (LTQ) or TOF detector, respectivelxll
reactions were performed
transparent process vials designed for 0.5-2 mlctiea
volumes. Reagents were purchased at the highesmneaial
quality and were used without further purificatioBolvents
used for extraction and silica gel chromatograpByOAc,

7.29 (s, 1H), 9.28 (s, 1H}’C NMR (100 MHz, CDCJ) 5 51.9,
80.4, 114.0, 116.3, 121.1, 126.3, 128.8, 137.7,7134S (ESI)
calcd. for GH1oN3Os" [M + H'] m/z 208.0722, foundm/z

in sealed Pyrex microwaved8.0724.

General procedure for preparation of compounds 4edg

and 2d, exemplified by diethyl 2-(2-oxo-1,2,3,4-
tetrahydroquinazolin-4-yl)malonate (4e).A 0.5-2 mL process
vial equipped with a stirring bar was charged wittmpound

hexanes,n-pentane and dichloromethane) were used withala (90 mg, 0.5 mmol), NEDAc (77 mg, 1 mmol) and acetic

purification or removal of water.

General procedure for preparation of carbamates 1cth,
exemplified by methyl (4-fluoro-2-formylphenyl)carbamate
(1d). Starting from the known or commercially availabtaiao
alcohol, carbamateslb-1g were prepared
following the procedure outlined below.

Moc _protection.

in two stepsconcentrated under

acid (1.0 mL). The vessel was sealed under airexpdbsed to
microwave heating for 10 min at 130 °C. Diethyl lamate
(305 uL, 2 mmol) was added and the mixture was once aga.
subjected to microwave heating for 10 min at 130 T@e

resulting mixture was cooled to room temperatured a i
reduced pressure. The
thereafter purified by flash column chromatography silica

To a stirred solution of (2-amino-5gel (gradient from 20-100% EtOAc in pentane) tovpie the

fluorophenyl)methané? (0.75 g, 5.32 mmol) and pyridine (557%itle compound as yellow crystals, mp 117-122 °® (fg,

ML, 6.92 mmol) in dichloromethane (20 mL) at 0 °@ssslowly
added methyl chloroformate (453 pL, 5.86 mmol).eAfs min
of stirring, the reaction was brought to room terapgre and
stirred for 16 h. The reaction was quenched byatthdition of

75%);™H NMR (400 MHz, DMSQd,) 5 1.06 (dt,J = 16.8, 7.1
Hz, 6H), 3.65 (dJ = 6.4 Hz, 1H), 3.82 — 4.12 (m, 4H), 5.00
(dd,J = 6.4, 3.7 Hz, 1H), 6.66 — 6.88 (m, 3H), 6.98 317(m,
2H), 9.24 (dJ = 2.2 Hz, 1H)**C NMR (100 MHz, DMSQdg)

0.1 M HCI and extracted twice with DCM (30 mL). The 13.7, 52.8, 58.6, 61.2, 61.3, 113.9, 118.0, 12126, 3, 128.5,

combined organic layers were washed with brineeddover

137.9, 153.3, 166.4, 166.6. MS (ESI) calcd. fagHGN,Os"

MgSO, and concentrateth vacuo Silica gel chromatography [M + H"] m/z307.1288, foundan/z307.1293.

(1:2 EtOAc/hexanes) provided the desired compowsna ahite
solid (0.91 g, 86%)! NMR (400 MHz, CDC)) & 3.75 (s,
3H), 4.62 (d,J = 5.7 Hz, 2H), 6.90 (dd] = 8.6, 3.0 Hz, 1H),
6.95 — 7.02 (m, 1H), 7.67 (s, 1H), 7.76 (s, 1HE NMR (100
MHz, CDCk) 6 52.8, 63.9, 115.7 (dJcr = 22.0 Hz), 115.8 (d,
2Jer = 22.9 Hz), 123.6, 133.6, 155.2, 159.2'(dr = 243.5 Hz).

Oxidation of alcohol. To a stirred solution of mgth(2-

(hydroxymethyl)-4-methylphenyl)carbamate (0.80 g,.024
mmol) in DCM (20 mL) was added Mn@3.49 g, 40.2 mmol).
After 16 h, the reaction mixture was passed throagshort
silica gel column to provide the title compoundaawhite solid

This journal is © The Royal Society of Chemistry 2012

Preparation of methyl (2-formylphenyl)carbamate (13.
Prepared according to the literature procedti®pectral data
were in agreement with reported values.

Preparation of methyl (4-chloro-2-
formylphenyl)carbamate) (1b). Following a modified version
of the literature procedure,the title compound was obtained
after silica gel chromatography (15% EtOAc in pltuoon
ether) as a pink solid, used in the next step withHorther
purification (3.65 g, 98%). MS (ESI)g8,CINO," [M + H]
m/z 185.89. To a stirred solution of the above solidB¢ g,
10.0 mmol) in anhydrous THF (20 mL) undey &tmosphere at

J. Name., 2012, 00, 1-3 | 5
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-78 °C was addedecBuLi (18 mL, 1.4M in cyclohexane). mL). The combined organics were washed with satHGl@a;
After 4h at -20 °C, DMF (1.20 mL, 15.6 mmol) wasdad and (50 mL) and HO (50 mL), dried over N&O, and concentrated
the reaction mixture stirred for 60 min, beforergepartitioned in vacuo The residue was purified by silica gel
between HO and EtOAc (50 mL of each). The aqueous layehromatography (10% EtOAc in hexanes) to yield tile
was extracted with EtOAc (50 mL) and the combineghaics compound as a white solid (0.46 g, 79%J;NMR (400 MHz,
were concentratetth vacuq dried over MgS@and purified by CDCl) § 2.64 (s, 3H), 3.77 (s, 3H), 6.89 — 7.17 (m, 1H}R37
silica gel chromatography (20% EtOAc in petroleuthee) to (t,J= 7.7 Hz, 1H), 7.86 (d] = 7.3 Hz, 1H), 8.46 (d] = 8.5 Hz,
provide the title compound as a yellow solid (0g9243%);'H  1H), 11.19 (s, 1H)**C NMR (100 MHz, CDGC})) § 29.0, 52.7,
NMR (400 MHz, CDC}) 3 3.76 (s, 3H), 7.78 (ddl = 9.0, 2.5 119.6, 121.8, 121.9, 132.1, 135.5, 141.8, 154.8.720MS
Hz, 1H), 7.98 (dJ = 2.5 Hz, 1H), 8.14 (d] = 9.0 Hz, 1H), 9.97 (ESI) calc'd. for GgH;,NOs;" [M + H*] m/z 194.0817, found
(s, 1H), 10.40 (s, 1H)’*C NMR (100 MHz, CDCJ) 52.9, m/z194.0824.

121.4, 124.5, 127.0, 133.7, 135.5, 139.4, 154.4,519MS (EIl) Methyl (2-formyl-5-(trifluoromethyl)phenyl)carbamat e
calc’d for GHgCINO;* [M'] m/z 213.0193, foundm/z (1c). Following the general procedure starting froma(@ino-4-
213.0188. (trifluoromethyl)phenyl)methandf the title compound was

Preparation of methyl (3-formylpyridin-2-yl)carbamate obtained as a white solid (0.65 g, 65%) NMR (400 MHz,
(1). Following a modified version of the literatureopeduré> CDCly) & 3.84 (s, 3H), 7.31 — 7.57 (m, 1H), 7.61 — 8.04 (m,
the title compound was obtained a yellow solid §0gl 25%); 1H), 8.80 (s, 1H), 9.99 (s, 1H), 10.64 (br s, 1HE NMR (100

H NMR (400 MHz, CDC}) & 3.83 (s, 3H), 7.16 (dd, = 7.6, MHz, CDCk) & 52.7, 115.6 (q°Jcr = 4.1 Hz), 118.3 (q2Jcr =
4.9 Hz, 1H), 8.01 (ddJ = 7.6, 2.0 Hz, 1H), 8.66 (dd,= 4.9, 4.0 Hz), 122.8 (q}Jcr = 1.4 Hz), 122.9 (qlJce = 236.7 Hz)
2.0 Hz, 1H), 9.92 (s, 1H), 10.36 (s, 1HJC NMR (100 MHz, 136.2 (s), 136.8 (PJcr = 32.6 Hz), 141.5, 153.9, 194.4. MS
CDCly) & 52.7, 116.7, 118.0, 143.8, 152.0, 154.4, 193.0. MESI) calc’d for GgHgFsNO;" [M*] m/z 247.0456, foundn/z
(ESI) calc’d. for GHgN,O5" [M + H'] m/z181.0622, foundn/z 247.0452.

181.0613. Methyl (3-chloro-2-formylphenyl)carbamate (1e) Following
General procedure for preparation of carbamates 1lito, the general procedure starting from (2-amino-b-
exemplified by methyl (2-formylphenyl)(4- chlorophenyl)methanol, the title compound was ofgdias a

methoxybenzyl)carbamate (1n) To a stirred solution ofla white solid (79 mg, 14%)*H NMR (400 MHz, CDC}) & 3.80
(100 mg, 0.55 mmol) in 5 mL anhydrous MeCN was addle (s, 3H), 7.10 (dJ = 7.9 Hz, 1H), 7.48 (1) = 8.3 Hz, 1H), 8.42
methoxybenzyl chloride (131 mg, 0.84 mmol) and ahbys (d,J = 8.7 Hz, 1H), 10.56 (s, 1H), 11.09 (s, 1L NMR (100
K,COs; (154 mg, 1.11 mmol). After 20 h of heating at uefl MHz, CDCk) § 49.5, 117.5, 124.9, 136.8, 139.6, 143.4, 154.7,
under N atmosphere, the reaction mixture was taken up,@® H159.2, 192.9. MS (El) calc’d for ¢8gCINO;" [M*] m/z
and extracted with EtOAc. Concentration and puaifien by 213.0186, founan/z213.0193.

silica gel chromatography (15% EtOAc irpentane) provided Methyl (2-formyl-6-methylphenyl)carbamate (19)
the title compound as a colourless oil (91 mg, 55)NMR  Following the general procedure starting from (JireovB-
(400 MHz, CDC}) 6 3.52 — 3.70 (m, 3H), 3.76 (s, 3H), 4.65 methylphenyl)methandt the title compound was obtained as a
5.10 (m, 2H), 6.59 — 6.90 (m, 2H), 7.05 — 7.09 &), 7.09 — white solid (80 mg, 22%):H NMR (400 MHz, CDC}) 5 2.01
7.18 (m, 1H), 7.42 (dt) = 7.6, 0.9 Hz, 1H), 7.52 — 7.71 (mJ(s, 3H), 3.46 (s, 3H), 6.92 — 7.03 (m, 1H), 7.1d,H= 7.8, 1.6
1H), 7.84 (ddJ = 7.8, 1.7 Hz, 1H), 9.71 (s, 1HJ{C NMR (100 Hz, 1H), 7.24 — 7.31 (m, 1H), 8.05 (br s, 1H), 9(681H);**C
MHz, CDCk) & 53.3, 54.5, 55.2, 113.9, 127.9, 128.4, 128.8{MR (100 MHz, CDC}) & 18.9, 53.2, 125.9, 132.0, 135.4,
129.0, 130.3, 132.9, 134.8, 143.3, 156.1, 159.3.6.8MS 137.4, 137.6, 137.7, 155.1, 193.7. MS (ESI) calcfdr
(ESI) calc'd. for GHi/NO4Na™ [M + Nal miz 322.1055, C;oH;,NO;" [M + H] m/z194.0817, foundn/z194.0821.
foundm/z322.1071. Methyl (2-formyl-6-methoxyphenyl)carbamate (1h)
Preparation of methyl (2-acetylphenyl)carbamate (1p A Following the general procedure starting from (Zreo¥3-
solution of o-nitroacetophenone (0.5 g, 3.03 mmokll 10% methoxyphenyl)methandf the title compound was obtained as
Pd/C (50 mg)in MeOH (10 ml) was hydrogenated am.ata white solid (0.27 g, 57% )*H NMR (400 MHz, CDC})) &
pressure for 12 h. After consumption of startingtemial (as 3.78 (s, 3H), 3.89 (s, 3H), 7.07 — 7.19 (m, 2H217- 7.31 (m,
confirmed by TLC, 10% EtOAc in hexanes, ninhydrtais), 1H), 7.46 (ddJ = 7.8, 1.3 Hz, 1H); 10.03 (s, 1H1)3,C NMR
the reaction mixture was filtered through a pad G#lite, (100 MHz, CDC}) 6 53.1, 56.1, 115.6, 120.9, 125.9, 128.2,
washed with methanol and concentrated under redu@ssure 130.0, 152.0, 155.8, 189.9. MS (ESI) calc'd. foighG,NO,"

to afford a yellow oil (0.41 g). The crude compoumds used [M + H'] m/z210.0771, founan/z210.0766.

for next step without any further purification. M&SI) for Methyl (2-formylphenyl)(methyl)carbamate (1i) Following
CgH1;,NO* [M + H'] m/z136.08. the general procedure but with 10 equiv. alkyl dmlithe title
To a stirred solution of the above oil (0.41 d)Zmmol) and compound was obtained as a white solid (91 mg, §5%b
pyridine (0.36 g, 4.54 mmol) in DCM (8 mL) at amibie NMR (400 MHz, CDC}) § 3.33 (s, 3H), 3.53 — 3.69 (m, 3H),
temperature was added methyl chloroformate (0.373.83 7.27 (d,J =7.8 Hz, 1H), 7.43 (d] = 1.6 Hz, 1H), 7.58 — 7.65
mmol). After 5 h of stirring, 0.1 M HCI (10 mL) waadded (m, 1H), 7.90 (dddJ = 7.8, 1.6, 0.5 Hz, 1H), 10.08 (s, 1Hjc
and the resulting aqueous layer extracted with D@w 30 NMR (100 MHz, CDC}) § 38.6, 53.2, 127.7, 129.5, 132.2,

This journal is © The Royal Society of Chemistry 2012 J. Name., 2012, 00, 1-3 | 6
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133.5, 134.9, 144.9, 156.1, 189.6. MS (ESI) calcfdr
Ci1oH1,NO;z" [M + H'] m/z 194.0817, foundn/z194.0820.
Methyl butyl(2-formylphenyl)carbamate (1j). Following the
general procedure, the title compound was obtaased white
solid (70 mg, 53%)*H NMR (400 MHz, CDC}) 6 0.89 (t,J =
7.3 Hz, 3H), 1.25 (s, 2H), 1.47 — 1.65 (m, 2H),23-53.66 (m,
3H), 3.66 — 3.74 (m, 2H), 7.35 — 7.06 (m, 1H), 7(#4J = 7.5,
0.9 Hz, 1H), 7.63 (ddd, J = 8.0, 7.4, 1.7 Hz, TH®3 (ddd, J =
7.7, 1.7, 0.5 Hz, 1H), 10.10 (s, 1HY¥C NMR (100 MHz,

Organic & Biomolecular Chemistry

Preparation of 2a by conventional heatingA 2-5 mL Pyrex
process vial equipped with a magnetic stirring Wwas charged
with 1a (45.1 mg, 0.25 mmol), NiDAc (45 mg, 0.59 mmol)
and AcOH (1 mL).
reaction mixture brought to 130 °C on a heatingepléfter 2
h, the vial was cooled to ambient temperature audfipd
following the general procedure.
3-Methyl-4-(nitromethyl)-3,4-dihydroquinazolin-2(1H)-one
(2b). Following the general procedure, the title commbwas

CDCly) & 13.7, 20.0, 29.7, 51.2, 53.1, 127.7, 128.6, 132@htained as a white solid (105 mg, 95%); NMR (400 MHz,

134.8, 189.8. MS (ESI) calc’d. for,§H4,;gNOs" [M + H+] m/z

236.1287, found m/z 236.1279.

Methyl allyl(2-formylphenyl)carbamate (1k). Following the
general procedure, the title compound was obtaased white
solid (48 mg, 78%)H NMR (400 MHz, CDC)) & 3.63 (s,
3H), 4.12 — 4.45 (m, 2H), 5.07 — 5.25 (m, 2H), 5(@dt, J =

16.8, 10.2, 6.5 Hz, 1H), 7.22 — 7.28 (m, 1H), (¥4 = 7.6 Hz,
1H), 7.62 (dddJ = 7.9, 7.5, 1.7 Hz, 1H), 7.90 (dd= 7.7, 1.7
Hz, 1H), 10.07 (s, 1H)**C NMR (100 MHz, CDG)) § 53.3,
54.0, 119.1, 127.9, 128.7, 129.5, 132.5, 132.7,8,3243.5,
155.8, 189.9. MS (ESI) calcd. for;E1,,NO3;" [M + H] m/z
220.0974, founan/z220.0972.

Ethyl N-(2-formylphenyl)-N-(methoxycarbonyl)glycinate

(1l). Following the general procedure but with 4 h efting’

the title compound was obtained as a white soldnyy, 27%);

IH NMR (400 MHz, CDCJ) § 1.27 (t,J = 6.9 Hz, 3H), 3.67 (s,

DMSO-dg) 6 3.00 (s, 3H), 4.86 (1 = 5.3 Hz, 1H), 5.25 (1) =
5.3 Hz, 1H), 6.85 (dJ = 8.0 Hz, 1H), 6.95 (J = 7.5 Hz, 1H),
7.19 (d,J = 7.6 Hz, 1H), 7.23 (td] = 7.6, 1.6 Hz, 1H), 9.44 (s,
1H); **C NMR (100 MHz, DMSQdg) 6 33.3, 59.2, 77.7, 114.1,
117.2, 121.7, 126.5, 129.4, 138.0, 153.2. MS (E3aly'd. for
CigH12Nz05" [M + H'] m/z222.0879, founan/z222.0881.
3-Hexyl-4-(nitromethyl)-3,4-dihydroquinazolin-2(1H)-one
(2c). Following the general procedure (0.3 mmol scale,title
compound was obtained as a white solid (78 mg, 97%4)
NMR (400 MHz, DMSO€g) 3 0.51 — 0.93 (m, 3H), 1.01 — 1.25
(m, 6H), 1.29 — 1.57 (m, 2H), 2.90 (ddb= 13.9, 8.5, 5.5 Hz,
1H), 3.76 (dddJ = 13.7, 8.7, 6.6 Hz, 1H), 4.70 (d#i= 5.5, 1.8
Hz, 2H), 5.15 (tJ = 5.5 Hz, 1H), 6.78 (ddl = 8.0, 1.1 Hz, 1H),
6.86 (td,J = 7.5, 1.1 Hz, 1H), 7.11 (dd,= 7.7, 1.4 Hz, 1H),
7.15 (td,J = 7.7, 1.5 Hz, 1H), 9.33 (s, 1H}*C NMR (100

MHz, DMSO-dg) 14.8, 22.9, 26.7, 28.3, 31.8, 45.6, 57.5, 78.¢,

3H), 4.21 (qJ = 7.0 Hz, 2H), 4.27 — 4.45 (m, 2H), 7.41 — 7.5314.6, 118.2, 122.2, 126.9, 129.9, 138.6, 153.6. (&SI)

(m, 1H), 7.63 (tdJ = 7.7, 1.7 Hz, 1H), 7.92 (dd,= 7.8, 1.7
Hz, 1H), 10.27 (s, 1H)**C NMR (100 MHz, CDG)) & 14.1.
52.4, 53.6, 61.5, 128.1, 128.2, 129.4, 132.5, 13448.3,
155.9, 169.1, 190.2. MS (ESI) calc’d. fogz8:NOs" [M + H]
m/z266.1028, foundn/z266.1029.

Methyl benzyl(2-formylphenyl)carbamate (1m). Following

the general procedure, the title compound was oéthias a

white solid (147 mg, 98%)H NMR (400 MHz, CDCJ) § 3.63
(s, 3H), 4.65 — 5.01 (m, 2H), 7.09 — 7.15 (m, 1H)15 — 7.20
(m, 2H), 7.21 — 7.28 (m, 3H), 7.37 — 7.44 (m, 1AE6 (dtd,J

calcd. for G/H,sN,O5" [M + HY + MeCN] m/z333.1940, found
m/z333.1937.
3-Benzyl-4-(nitromethyl)-3,4-dihydroquinazolin-2(1H)-one
(2d). Following the general procedure, the title commbwas
obtained as a white solid (110 mg, 749%); NMR (400 MHz,
DMSO-dg) & 4.24 (d,J = 15.7 Hz, 1H), 4.69 — 4.94 (m, 2H)
5.06 (t,J = 5.2 Hz, 1H), 5.18 (d] = 15.7 Hz, 1H), 6.78 — 6.93
(m, 2H), 7.10 (dJ = 7.5 Hz, 1H), 7.20 (1) = 7.6 Hz, 1H), 7.24
—7.29 (m, 3H), 7.29 — 7.37 (= 8.0 Hz, 2H), 9.43 — 9.70 (m,
1H); *C NMR

=7.3,75,1.7 Hz, 1H), 7.84 (dd,= 7.7, 1.7 Hz, 1H), 9.73 (s, (100 MHz, DMSQdg) 6 48.1, 57.1, 78.3, 117.8, 122.3, 126.C,
1H); **C NMR (100 MHz, CDCJ) § 53.4, 55.1, 127.9, 128.0,128.2, 128.3, 129.5, 130.0, 138.4, 138.5, 153.7. (&Sl)

128.6, 128.8, 129.2, 132.8, 134.8, 136.4, 143.8,115189.5.
MS (ESI) calc'd. for GgHgNOs" [M + H] m/z 270.1130,
foundm/z270.1132.

Methyl(2-
formylphenyl)(2(((methoxycarbonyl)(phenyl)amino)metyl)

calc’d. for GgH1N3Os™ [M + H] m/z 298.1192, foundn/z
298.1202.

Preparation of 2d wusing one-pot, two-step protocol.
Following the general procedure, the title compounds
obtained as a white solid (54 mg, 81%).

benzyl)carbamate (10).Following the general procedure, the-Cyclopropyl-4-(nitromethyl)-3,4-dihydroquinazolin-

title compound was obtained as a white solid (92 Wg6);*H

2(1H)-one (2e) Following the general procedure, the title

NMR (400 MHz, CDC}) 6 3.63 (s, 6H), 4.30 — 4.98 (m, 4H),compound was obtained as a white solid (115 mg,)93pb
7.01 — 7.16 (m, 6H), 7.39 (tI,= 7.6, 0.9 Hz, 2H), 7.46 — 7.63NMR (400 MHz, DMSQd;) 6 0.54 (dd,J = 8.3, 4.4 Hz, 1H),

(m, 2H), 7.78 (ddJ = 7.7, 1.8 Hz, 2H), 9.60 (s, 2HYC NMR

0.66 (d,J = 8.2 Hz, 2H), 0.90 (td,J = 7.4, 6.6, 2.6 Hz, 1H),

(100 MHz, CDC}) & 51.4, 53.8, 128.5, 128.8, 129.3, 130.®.62 (td,J = 5.5, 2.6 Hz, 1H), 4.83 (dd, = 5.3, 2.2 Hz, 2H),

130.3, 131.0, 133.2, 135.2, 142.9, 156.3, 189.5. (&Sl)
calc’d. for GgH»sN,0g" [M + H] m/z 461.1713, foundm/z
461.1712.

" Dialkylation was observed

This journal is © The Royal Society of Chemistry 2012

5.16 (t,J = 5.4 Hz, 1H), 6.71 — 6.86 (m, 1H), 6.90Jt= 7.5
Hz, 1H), 7.18 (tJ = 7.2 Hz, 2H), 9.49 (s, 1H}*C NMR (100
MHz, DMSO-dg) & 5.7, 11.0, 28.1, 58.2, 78.1, 114.1, 117.9,
121.6, 126.6, 129.4, 137.5, 153.9. MS (ESI) calcfdr
C1-H14N3O;5" [M + H'] m/z248.1035, founan/z248.1038.
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Ethyl 4-(4-(nitromethyl)-2-oxo-1,4-dihydroquinazolin- 5.13 (m, 1H), 6.83 (d] = 8.8 Hz, 1H), 7.26 (ddl = 8.8 and 2.0
3(2H)-yl)butanoate (2f). Following the general procedure (0.3Hz, 1H), 7.35 — 7.37 (m, 2H), 9.40 (s, 1HfC NMR (100
mmol scale) but with 30 min of heating and 1.3 ggamine, MHz, DMSO-d6) § 51.4, 80.2, 115.6, 118.3, 126.2, 128.7,
the title compound was obtained as a white solidn(fg, 57%); 136.8, 152.4. MS (ESI) calc’d. forg8gCIN;O5" [M + H'] m/z
H NMR (400 MHz, CDC}) § 1.22 (t,J = 7.1 Hz, 3H), 1.85 — 242.0332, founan/z242.0335.

2.07 (m, 2H), 2.32 (1) = 7.2 Hz, 2H), 3.04 (ddd] = 13.9, 7.7, 4-(Nitromethyl)-6-(trifluoromethyl)-3,4-dihydroquin azolin-
6.1 Hz, 1H), 3.93 — 4.18 (m, 3H), 4.38 — 4.65 (#4),5.18 (t,J 2(1H)-one (3b) Following the general procedure (0.3 mmo'
= 6.7 Hz, 1H), 6.89 (dd] = 8.0, 1.1 Hz, 1H), 6.99 (td,= 7.8, scale) but with 30 min of heating and 4 equiv. MeNfDe title
1.1 Hz, 1H), 7.08 (dddl = 7.8, 1.5, 0.6 Hz, 1H), 7.27 (ddil= compound was obtained as a white solid (40 mg,)62%
8.0, 7.4, 1.5 Hz, 1H), 8.97 (s, 1H¥®C NMR (100 MHz, NMR (400 MHz, DMSQd,) & 4.70 (ddd,J = 17.2, 12.7, 5.5
CDCly) 6 14.2, 23.6, 29.7, 31.2, 45.7, 57.8, 60.5, 11414, 1, Hz, 2H), 5.12 — 5.20 (m, 1H), 7.06 (s, 1H), 7.20J& 8.1 Hz,
122.7, 125.7, 129.8, 136.8, 154.5, 172.9. MS (E&l§'d. for 1H), 7.40 (s, 1H), 7.43 (dd, = 6.8, 3.1 Hz, 1H), 9.51 (s, 1H);
C15H20N305" [M + H'] m/z322.1403, foundn/z322.1404, 13C NMR (100 MHz, DMSQds) & 51.6, 80.2, 110.3 (¢Jcr =
Methyl 4-(4-(nitromethyl)-2-oxo-1,4-dihydroquinazolin- 4.4 Hz), 117.7 (q3Jce = 4.3 Hz), 124.2 (qXJcr = 272.0 Hz),
3(2H)-yl)propanoate (2g) Following the general procedurel29.3 (d,2Jcr = 31.5 Hz), 138.8,152.3. MS (ESI) calc'd. for
(0.45 mmol scale) but with 30 min of heating anfl &quiv. C;oHgFsN305" [M + H'] m/z276.0596, foundn/z276.0604.
amine, the title compound was obtained as a wtitiel 32 6-Fluoro-4-(nitromethyl)-3,4-dihydroquinazolin-2(1H)-one
mg, 24 %);*H NMR (400 MHz, CDCJ) & 2.62 (dt,J = 17.0, (3c). Following the general procedure (0.5 mmol scdla)
5.1 Hz, 1H), 2.80 (ddd] = 17.0, 8.9, 5.8 Hz, 1H), 3.39 (dd#, with 4 equiv. of MeNQ the title compound was obtained as &
=14.2, 8.9, 5.3 Hz, 1H), 3.61 (s, 3H), 4.14 (dt 14.1, 5.4 Hz, white solid (91 mg, 73 %)H NMR (400 MHz, DMSQdg) &
1H), 4.46 (ddJ=11.9, 6.6 Hz, 1H), 4.62 (dd,= 11.9, 6.6 Hz, 4.28 — 4.83 (m, 2H), 5.09 (dd,= 9.3, 5.2 Hz, 1H), 6.81 (dd,
1H), 5.41 (tJ = 6.6 Hz, 1H), 6.83 — 6.90 (m, 1H), 6.99 @& = 8.8, 4.8 Hz, 1H), 7.04 (td,= 8.9, 3.4 Hz, 1H), 7.16 (dd,=
7.6, 1.1 Hz, 1H), 7.10 (dd,= 7.7, 1.4 Hz, 1H), 7.22 — 7.30 (m 9.3, 3.4 Hz, 1H), 7.33 (br s, 1H), 9.34 (s, 1HE NMR (100
1H), 8.85 (s, 1H)}*C NMR (100 MHz, CDGCJ)) § 33.5, 43.3, MHz, DMSO-dg) 5 52.2, 80.6, 113.5 (d,Jcr = 22.9 Hz), 115.7
51.8, 59.2, 77.4, 114.6, 117.3, 122.8, 125.7, 12936.6, (d,*Jcr = 8.2 Hz), 116.1 (c? Jcr = 22.9 Hz), 118.3 (f Jcr =
154.3, 172.3. MS (ESI) calc’'d. for;@1;N;Os" [M + H'] m/z 7.9 Hz), 134.9 (d} Jcr = 2.3 Hz), 153.1, 157.2 (4 Jcr = 236.7
294.1090, founan/z294.1095. Hz). MS (ESI) calc’d. for gHgFN;O5" [M + H'] m/z226.0628,
3-(4-Methoxyphenyl)-4-(nitromethyl)-3,4- foundm/z226.0631.

dihydroquinazolin-2(1H)-one (2h) Following the general 5-Chloro-4-(nitromethyl)-3,4-dihydroquinazolin-2(1H)-one
procedure (0.2 mmol scale) but with 30 min of hagtithe title (3d). Following the general procedure (0.4 mmol scallg
compound was obtained as a white solid (28mg, 40%); title compound was obtained as a white solid (64 Tig6);H
NMR (400 MHz, CDC}) & 3.82 (s, 3H), 4.57 (ddl = 11.9, 7.3 NMR (400 MHz, DMSQdg) 6 4.48 — 4.79 (m, 2H), 5.18 (di,
Hz, 1H), 4.68 (ddJ = 11.9, 5.3 Hz, 1H), 5.44 (dd,= 7.3, 5.3 =6.8, 4.3 Hz, 1H), 6.85 (dd,= 8.1, 1.0 Hz, 1H), 7.05 (dd,=
Hz, 1H), 6.80 (dJ = 8.0 Hz, 1H), 6.95 (d] = 8.7 Hz, 2H), 7.00 8.1, 1.0 Hz, 1H), 7.26 (dl = 8.0 Hz, 1H), 7.70 (dJ = 4.0, 1.2
(t, J = 7.6 Hz, 1H), 7.10 (dJ = 7.5 Hz, 1H), 7.23 — 7.27 (m,Hz, 1H), 9.69 (s, 1H)}*C NMR (100 MHz, DMSQdg) 5 51.0,
1H), 7.30 (d,J = 8.7 Hz, 2H), 8.25 (s, 1H)¥*C NMR (100 79.2, 113.8, 114.6, 122.5, 131.1, 140.6, 153.1.(&S) calc’d.
MHz, CDCkL) § 55.7, 61.5, 76.9, 114.9, 115.0, 117.1, 122.8r CgHoCIN;O;" [M + H'] m/z242.0327, foundn/z242.0325.
126.0, 129.1, 130.1, 132.8, 136.9, 153.3, 159.0. (@Sl) 4-(Nitromethyl)-3,4-dihydropyrido[2,3-d]pyrimidin-2 (1H)-
calc’d. for GgH1gN3O," [M + H'] m/z 314.1141, foundm/z one (3e)Following the general procedure (0.1 mmol scale, t
314.1139. title compound was obtained as a yellow solid (1d, Bil%);
3-(4-so-propylphenyl)-4-(nitromethyl)-3,4- 'H NMR (400 MHz, DMSQdg) & 4.69 — 4.80 (m, 2H), 5.13 —
dihydroquinazolin-2(1H)-one (2i) Following the general 5.17 (m, 1H), 6.94 — 6.97 (m, 1H), 7.43 (s, 1HK6/(dd,J =
procedure but with 30 min of heating, the title gmuand was 7.2,1.6 Hz, 1H), 8.14 (dd,= 5.2, 1.6 Hz, 1H), 9.75 (s, 1H1)3,C
obtained as a white solid (26 mg, 36%#); NMR (400 MHz, NMR (100 MHz, DMSQd,) & 50.7, 80.2, 111.8, 117.3, 134.9,
CDCl;) 8 1.28 (dd,J = 6.9, 0.6 Hz, 6H), 2.79 — 3.10 (m, 1H)148.0, 150.3, 152.8. MS (ESI) calc’d. fogteN30," [M + H]
4.61 (ddJ =11.9, 7.8 Hz, 1H), 4.70 (dd,= 11.9, 5.1 Hz, 1H), m/z209.0675, foundn/z209.0668.

6.83 (dd,J = 8.1, 1.1 Hz, 1H), 7.02 (td, = 7.5, 1.1 Hz, 1H), 8-Methyl-4-(nitromethyl)-3,4-dihydroquinazolin-2(1H)-one
7.08 — 7.14 (m, 1H), 7.25 — 7.30 (m, 2H), 7.3244), 8.32 (s, (3f). Following the general procedure (0.4 mmol scdle),title
1H); **C NMR (100 MHz, CDCJ) & 23.9, 33.8, 47.0, 61.0,compound was obtained as a white solid (74 mg,)82pb
76.6, 114.7, 117.1, 122.8, 125.9, 127.3, 127.7,.0,3036.6, NMR (400 MHz, DMSQdg) 6 2.19 (s, 3H), 4.65 (dl = 5.9 Hz,
137.5, 148.5. MS (ESI) calc'd. for;g,0N303" [M + H'] m/z  2H), 5.03 — 5.09 (m, 1H), 6.83 @,= 7.6 Hz, 1H), 7.01 — 7.09
326.1505, founan/z326.1510. (m, 2H), 7.35 — 7.41 (m, 1H), 8.60 (s, 1HJC NMR (100
6-Chloro-4-(nitromethyl)-3,4-dihydroquinazolin-2(1H)-one MHz, DMSO-dg) 6 17.1, 52.0, 80.5, 116.7, 121.2, 122.4, 1241,
(3a). Following the general procedure (0.2 mmol scalky 130.3, 135.8, 153.1. MS (ESI) calc’d. for8:,N505" [M +
titte compound was obtained as a yellow solid (3%, 75%); H] m/z222.0879, founan/z222.0873.

'H NMR (400 MHz, DMSOd6) & 4.71 4.73 (m, 2H), 5.10 —

This journal is © The Royal Society of Chemistry 2012 J. Name., 2012, 00, 1-3 | 8
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8-Methoxy-4-(nitromethyl)-3,4-dihydroquinazolin-2(1H)- Dimethyl 2-(2-ox0-1,2,3,4-tetrahydroquinazolin-4-
one (3g) Following the general procedure, the title compbu yl)malonate (4f). Following the general procedure, the title
was obtained as a white solid (53 mg, 919%); NMR (400 compound was obtained as a yellow solid (104 m@p)76H
MHz, DMSO-dg) 8 3.79 (s, 3H), 4.66 — 4.68 (m, 2H), 5.07 NMR (400 MHz, DMSQdg) é 3.55 (s, 3H), 3.62 (s, 3H), 3.72
5.10 (m, 1H), 6.80 — 6.82 (m, 1H), 6.90 — 6.91 M), 7.35 (s, (d,J =6.6 Hz, 1H), 5.02 (dd] = 6.6, 3.6 Hz, 1H), 6.81 (d,=
1H), 8.18 (s, 1H);®®*C NMR (100 MHz, DMSQds) & 51.9, 7.6 Hz, 1H), 6.85 (dJ = 6.4 Hz, 1H), 6.98 (s, 1H), 7.09 @z
55.6, 80.2, 110.6, 116.9, 117.9, 121.5, 126.6,14662.3. MS 7.5 Hz, 1H), 7.16 (tJ = 7.6 Hz, 1H), 9.27 (s, 1H}’C NMR
(ESI) calc’'d. for GoH1;N3O4" [M + H'] m/z 238.0828, found (100 MHz, DMSGd) & 52.4, 52.5, 52.9, 58.3, 114.0, 117.9.
m/z238.0835. 121.0, 126.2, 128.6, 137.9, 153.4, 166.8, 166.9. (&SI)
4-(1-Nitroethyl)-3,4-dihydroquinazolin-2(1H)-one (4a) calc'd. for GgHsN,O5" [M + H] m/z 279.0981, foundm/z
Following the general procedure, the title compoumds 279.0984.

obtained as a white solid (90 mg, 80% as a 0.7xturé of Ethyl 2-cyano-2-(2-oxo-1,2,3,4-tetrahydroquinazolird-
diastereomers)*H NMR (400 MHz, DMSQdg, major isomer) yl)acetate (4g) Following the general procedure (0.3 mmi:
8 1.33 (d,J=9.8 Hz, 3H), 4.69 — 4.81 (m, 1H), 4.96 — 5.03 (nscale), the title compound was obtained as a yetlit®\iB1 mg,
1H), 6.83 (ddJ = 8.0, 2.9 Hz, 1H), 6.90 (8 = 7.4 Hz, 1H), 90% as a 0.8:1 mixture of diastereomeHsD;NMR (400 MHz,
7.12 (dd,J = 14.6, 7.5 Hz, 1H), 7.20 @,= 7.7 Hz, 1H), 7.31 — DMSO-ds, major isomer) 1.16 — 1.28 (m, 3H), 4.13 — 4.17
7.37 (m, 1H), 9.31 (s, 1H), 3C NMR (100 MHz, DMSQdg) 3  (m, 2H), 4.43 (dJ = 3.3 Hz, 1H), 5.13 (J = 3.3 Hz, 1H), 6.78
12.4, 56.5, 87.4, 114.1, 116.3, 121.3, 126.7, 12938.0, (ddd,J=9.3, 8.1, 1.1 Hz, 1H), 6.84 — 6.88 (m, 1H), 6-88.95
153.3. MS (ESI) calcd. for H;oNsO3" [M + H'] m/z (m, 1H), 7.10 — 7.21 (m, 1H), 7.38 (d#i= 3.5, 2.0 Hz, 1H),
222.0879, founan/z222.0876. 9.30 9.22 (m, 1H)!¥*C NMR (100 MHz, DMSQdg) 6 14.1,
4-(Nitro(phenyl)methyl)-3,4-dihydroquinazolin-2(1H)-one 48.3, 54.5, 63.0, 114.6, 116.0, 116.4, 121.7, 1271ZB.5,
(4b). Following the general procedure (0.3 mmol scdde) 138.3, 152.9, 164.5. MS (ESI) calc'd. for8:,N305" [M +

with 20 min of heating, the title compound was ai¢d as a
white solid (54 mg, 68% as a 1:1 mixture of diasteners);‘H

NMR (400 MHz, DMSQdg) & 5.34 (dd,J = 9.5, 4.4 Hz, 1H),
5.46 (dd,J = 6.7, 4.0 Hz, 1H), 5.68 (d, = 9.5 Hz, 1H), 6.38

H*] m/z260.1035, founan/z260.1038.
1-Methyl-4-(nitromethyl)-3,4-dihydroquinazolin-2(1H)-one
(5a). Following the general procedure (0.2 mmol scalk
title compound was obtained as a white solid (46 &%§6);'H

(dd,J =7.8, 1.5 Hz, 1H), 6.53 (td,= 7.5, 1.2 Hz, 1H), 6.70 — NMR (400 MHz, CDC}) 6 3.33 (s, 3H), 4.42 (dd,= 13.4, 4.1
6.75 (m, 1H), 6.82 (d] = 8.0 Hz, 1H), 6.89 (td] = 7.5, 1.2 Hz, Hz, 1H), 4.62 (dd)J = 13.4, 9.3 Hz, 1H), 5.21 (di,= 9.3, 3.7
1H), 7.06 (tdJ = 7.7, 1.5 Hz, 1H), 7.11 — 7.20 (m, 3H), 7.27 Hz, 1H), 6.27 — 6.47 (m, 1H), 6.96 (dii= 8.4, 1.1 Hz, 1H),
7.44 (m, 11H), 7.65 (s, 1H), 9.09 (s, 1H), 9.38 1kl); *°C  7.06 (td,J = 7.4, 1.1 Hz, 1H), 7.10 — 7.15 (m, 1H), 7.36 (ddd
NMR (100 MHz, DMSQds) & 55.8, 56.4, 93.6, 94.1, 127.0= 8.4, 7.4, 1.6 Hz, 1H)}3C NMR (100 MHz, CDG)) & 29.8,
127.7, 127.7, 128.9, 129.0, 129.2, 129.3, 129.8,6,2130.1, 51.9, 79.7, 113.9, 117.9, 122.9, 126.4, 130.0,2,3%64.0. MS
130.5, 131.2, 131.7, 138.5, 138.8, 153.5, 153.9. (&SI) (ESI) calc’d. for GoH1:N3O3" [M + H'] m/z 222.0879, found
calc’d. for GsH14N3O5" [M + HY] m/z 284.1035, foundn/z m/z222.0870.

284.1037. 1-Butyl-4-(nitromethyl)-3,4-dihydroquinazolin-2(1H)-one
4-(1-Nitrocyclopentyl)-3,4-dihydroquinazolin-2(1H)-one (5b). Following the general procedure (0.2 mmol scallg
(4c). Following the general procedure (0.3 mmol scale title title compound was obtained as a white solid (36 80§6);'H
compound was obtained as a white solid (40 mg, 55¢4) NMR (400 MHz, CDC}) § 0.98 (t,J = 7.3 Hz, 3H), 1.37 — 1.50
NMR (400 MHz, DMSOdg) 6 1.41 — 1.52 (m, 2H), 1.52 — 1.63(m, 2H), 1.55 — 1.80 (m, 2H), 3.61 — 4.07 (m, 2#4%3 (dddJ
(m, 2H), 1.85 — 1.95 (m, 1H), 2.09 — 2.20 (m, 1Bip1 — 2.30 = 13.5, 4.0, 0.6 Hz, 1H), 5.20 (ddi= 9.1, 4.0 Hz, 1H), 6.13 (s,
(m, 1H), 2.30 — 2.39 (m, 1H), 4.94 (@~= 4.1 Hz, 1H), 6.80 1H), 6.93 — 6.99 (m, 1H), 7.01 — 7.07 (m, 1H), 7(ddd,J =
(dd,J = 8.0, 1.2 Hz, 1H), 6.86 (td,= 7.5, 1.2 Hz, 1H), 6.96 — 7.1, 1.6, 0.9 Hz, 1H), 7.39 — 7.31 (m, 1HE NMR (100
7.01 (m, 1H), 7.13 — 7.21 (m, 1H), 7.13 — 7.21 (H), 7.58 MHz, CDCk) § 13.8, 20.1, 29.1, 42.1, 51.7, 79.7, 114.1, 117.",
(dd, J = 4.0, 2.1 Hz, 1H), 9.20 (s, 1HYC NMR (100 MHz, 122.6, 126.6, 129.8, 137.8, 153.4. MS (ESI) calcfdr
DMSO-dg) & 23.9, 24.1, 32.8, 34.2, 59.6, 105.9, 115.0, 117.0;3H:sN305" [M + H'] m/z264.1348, foundn/z264.1343.
121.9, 128.0, 129.9, 139.4, 154.3. MS (ESI) calcfdr 1-Allyl-4-(nitromethyl)-3,4-dihydroquinazolin-2(1 H)-one
Ci13H16N305 [M + HY] m/z262.1192, founadn/z262.1193. (5¢). Following the general procedure (0.2 mmol scdle) title
4-(2-Nitropropan-2-yl)-3,4-dihydroquinazolin-2(1H)-one compound was obtained as a white solid (25 mg, 72%4)
(4d). Following the general procedure (0.2 mmol scaley NMR (400 MHz, CDC}) 6 4.34 — 4.50 (m, 2H), 4.58 — 4.74 (m,
titte compound was obtained as a white solid (38 mg/o);lH 2H), 5.12 — 5.29 (m, 3H), 5.90 (ddt= 17.3, 10.5, 4.8 Hz, 1H),
NMR (400 MHz, DMSQOdg) 6 1.42 (s, 3H), 1.52 (s, 3H), 4.886.95 (d,J = 8.4 Hz, 1H), 6.35 (s, 1H), 7.04 (8= 7.5, 1.0 Hz,

(d, J = 4.4 Hz, 1H), 6.79 — 6.97 (m, 2H), 6.97 — 7.07 (H),
7.26 (td,J = 7.6, 1.5 Hz, 1H), 7.52 — 7.76 (m, 1H),  ®(8,

1H); *C NMR (100 MHz, DMSGds) § 21.9, 22.4, 61.1, 94.1,

115.0, 121.9, 128.4, 130.1, 139.6, 154.5. MS (ESIy'd. for
C1iH1Nz05" [M + H*] m/z236.1035, foundn/z236.1031.

This journal is © The Royal Society of Chemistry 2012

1H), 7.12 (ddJ = 7.6, 1.6 Hz, 1H), 7.31 (id, = 8.1, 7.3, 1.6
Hz, 1H); *C NMR (100 MHz, CDCJ)) & 45.3, 52.2, 80.0,
115.1, 117.1, 118.0, 123.1, 126.7, 130.0, 132.8,4,3153.8.
MS (ESI) calc'd. for GgH:1gNsOs" [M + H'] m/z 248.1035,
foundm/z248.1040.

J. Name., 2012, 00, 1-3 | 9



Organic & Biomolecular Chemistry

Ethyl 2-(4-(nitromethyl)-2-ox0-3,4-dihydroquinazolin-

122.1, 126.1, 129.7, 137.9, 152.9. MS (ESI) caldad

1(2H)-ylacetate (5d) Following the general procedure (0.XC;0H1,N305" [M + H'] m/z222.0879, foundn/z222.0880.

mmol scale), the title compound was obtained asidevsolid
(20 mg, 52%) NMR (400 MHz, CDC}) & 1.27 (t,J = 7.1
Hz, 3H), 4.22 (qJ = 7.1 Hz, 2H), 4.46 (dd] = 13.8, 4.0 Hz,

1H), 4.60 (dJ = 17.9 Hz, 1H), 4.71 — 4.80 (m, 2H), 5.20 (@I,

Synthetic utility of compound 2a

4-(Aminomethyl)-3,4-dihydroquinazolin-2(1H)-one (7)

= 9.4, 3.7 Hz, 1H), 6.09 (d] = 3.4 Hz, 1H), 6.75 — 6.81 (m,Compound2a (180 mg, 0.87 mmol) in methanol (40 mL) was

1H), 7.08 (td,J = 7.5, 1.0 Hz, 1H), 7.15 (ddt,= 7.6, 1.7,
0.5 Hz, 1H), 7.32 (ddd) = 8.3, 7.4, 1.6 Hz, 1H)**C NMR

hydrogenated in the presence of Pd/C (5% on chkrédang)
for 16 h. Upon full consumption of starting matéri@s

(100 MHz, CDC}) 8 14.5, 44.1, 52.0, 62.0, 79.5, 113.9, 118.5pnfirmed by TLC, 100% EtOAc, ninhydrin stain), tfeaction

123.6, 126.9, 130.2, 138.2, 153.8, 169.1,. MS (ESaly'd. for
C13H16N30s5" [M + H'] m/z294.1090, foundn/z294.1089.
1-Benzyl-4-(nitromethyl)-3,4-dihydroquinazolin-2(1H)-one

mixture was filtered through a pad of celite andaantratedn
vacuoto afford a white solid (153 mg, 99%). The residves
used in the next step without further purificatidid; NMR (400

Page 10 of 11

(5e). Following the general procedure (0.2 mmol scdle titte  MHz, CD;OD) 6 2.70 — 2.97 (m, 2H), 4.42 @,= 5.6 Hz, 1H),
compound was obtained as a white solid (40 mg, 7§%) 6.81 (ddJ=8.0, 1.1 Hz, 1H), 7.10 — 7.14 (m, 1H), 7.17 @,
NMR (400 MHz, CDCJ) & 4.47 (dd,J = 13.5, 3.9 Hz, 1H), 7.7, 1.4 Hz, 1H), 7.87 (s, 1H}®*C NMR (100 MHz, CQOD) §
4.65 (dd,J = 13.5, 9.2 Hz, 1H), 5.04 (d,= 16.6 Hz, 1H), 5.20 49.6, 57.5, 115.4, 120.6, 123.4, 127.3, 129.5,2,3866.9. MS
— 5.33 (m, 2H), 6.40 (s, 1H), 6.83 (d#l= 8.3, 1.0 Hz, 1H), (ESI) calc’d for GH;,N;O" [M + H] m/z178.0980, foundn/z
7.01 (td,J = 7.5, 1.0 Hz, 1H), 7.11 (dd,= 7.6, 1.6 Hz, 1H), 179.0978.

7.19 (dddJ = 8.3, 7.4, 1.6 Hz, 1H), 7.22 — 7.28 (m, 2H), 7-28 2-chloro-N-((2-ox0-1,2,3,4-tetrahydroquinazolin-4-

7.36 (m, 2H);"*C NMR (100 MHz, CDCJ) $ 30.4, 46.9, 52.5, yl)methyl)acetamide (8) To a stirred solution of (50.0 mg,
80.6, 115.6, 118.3, 123.5, 127.0, 127.0, 127.9,.5,2920.4, 0.28 mmol) in anhydrous dichloromethane (6 mL) &COwas
137.5, 138.7, 154.5. MS (ESI) calc'd. forg8:6N3Os" [M + added pyridine (67.0 mg, 0.85 mmol). After 10 mfrstirring,
H"]l m/z298.1192, foundn/z298.1186. chloroacetyl chloride (41.0 mg, 0.37 mmol) was abtldad the
1-(4-Methoxybenzyl)-4-(nitromethyl)-3,4- reaction mixture slowly brought to ambient temperatduring
dihydroquinazolin-2(1H)-one (5f) Following the general a period of 30 min. The reaction mixture was stirfer 18 h at
procedure (0.1 mmol scale), the title compound e@ained as ambient temperature, and upon full consumption taftieg

a white solid (26 mg, 65%JH NMR (400 MHz, CDC}) 5 3.77 material (as confirmed by TLC, 8% MeOH in DCM), the
(s, 3H), 4.46 (ddJ = 13.7, 3.8 Hz, 1H), 4.62 (dd,= 13.7, 9.3 volatiles were removeth vacuo The residue was purified by
Hz, 1H), 5.00 (dJ = 16.3 Hz, 1H), 5.17 (d] = 16.3 Hz, 1H), silica gel chromatography to afford 2-chldwe((2-oxo-1,2,3,4-
5.21 — 5.29 (m, 1H), ), 6.16 (s, 1H), 6.82 — 6.88 8H), 7.01 tetrahydroquinazolin-4-yl)methyl)acetamide as a tevhsolid
(td,J = 7.5, 1.0 Hz, 1H), 7.11 (dd,= 7.6, 1.5 Hz, 1H), 7.16 — (52 mg, 73%)H NMR (400 MHz, CROD) & 3.30 — 3.64 (m,
7.24 (m, 3H);"®*C NMR (100 MHz, CDC]J) § 45.7, 51.9, 55.3, 2H), 4.04 (s, 2H), 4.61 (dd,= 7.0, 5.1 Hz, 1H), 6.82 (dd,=
79.9, 114.3, 115.1, 117.6, 122.8, 126.3, 127.7,.8,2829.8, 8.0, 1.1 Hz, 1H), 6.97 (tdl = 7.5, 1.2 Hz, 1H), 7.13 — 7.16 (m
138.0, 153.7, 158.8. MS (ESI) calc’d. forg8:¢NzO;" [M +  1H), 7.19 (td,J = 7.7, 1.5 Hz, 1H), 8.33 (d, = 7.4 Hz, 1H) ,
H*] m/z328.1297, foundn/z328.1300. 7.16 — 7.13 (m, 1H),3.64 3.30 (m, 2HJC NMR (100 MHz,
meso-1,1'-(1,3-Phenylenebis(methylene))bis(4-(nitrometh)- CDsOD) 6 41.7, 45.9, 52.9, 113.9, 118.9, 121.9, 126.1, 3,28.
3,4-dihydroquinazolin-2(1H)-one) (5g) Following the general 136.7, 155.4, 168.3. MS (ESI),{E1,5CIN;O," [M + H*] m/z
procedure (0.1 mmol scale), the title compound e@ained as 254.0696, founan/z254.0689.

a white solid (20 mg, 55%fH NMR (400 MHz, DMSQdg) 6 1,2,7,11b-tetrahydro-éH-pyrazino[1,2-c]quinazoline-

4.75 — 4.89 (m, 4H), 5.07 — 5.16 (m, 3H), 5.17 285m, 3H),
6.71 — 6.77 (M, 2H), 6.94 — 7.04 (m, 2H), 7.04 £17(m, 2H),
7.15 — 7.25 (m, 2H), 7.27 — 7.37 (m, 2H), 7.85 37(ih, 2H);

3,6(4H)-dione (9) A stirred solution of8 (25.0 mg, 0.10
mmol), Nal (16.3 mg, 0.11 mmol) and £, (96.3, 0.30
mmol) in anhydrous DMF (2 mL) was heated at 65 6CX h.

¥C NMR (100 MHz, DMSQ@Ad6) 6 51.8, 81.1, 114.7, 119.0,After evaporation of the volatiles, the residue vpasified by

122.4, 125.6, 126.9, 127.3, 129.5, 134.5, 138.8,3,5176.6.
MS (ESI) calc’d. for GgHsNgOg" [M + H'] m/z 517.1836,
foundm/z517.1832.
4-Methyl-4-(nitromethyl)-3,4-dihydroquinazolin-2(1H)-one
(6). Following the general procedure but on a 0.25 mscale
and with heating at 150 °C, the title compound wbtained as
a white solid (8 mg, 14%)H NMR (400 MHz, DMSQd,) &
1.56 (s, 3H), 4.58 (dJ = 11.6 Hz, 1H), 4.83 (d] = 11.6 Hz,
1H), 6.75 (ddJ = 8.0, 1.2 Hz, 1H), 6.89 (td, = 7.6, 1.3 Hz,

1H), 7.14 (ddd,J = 8.1, 7.3, 1.4 Hz, 1H), 7.19 — 7.23 (m, 1H)Tert-butyl

silica gel chromatography to provide the title caupd as a
white solid (5 mg, 24%)H NMR (400 MHz, CQOD) & 3.36 —
3.46 (m, 1H), 3. 47 — 3.54 (m, 1H), 3.75 (dds 18.2, 0.8 Hz,
1H), 4.83 (dJ = 18.2 Hz, 1H), 5.01 (dd} = 10.9, 4.0 Hz, 1H),
6.79 — 6.83 (m, 1H), 6.96 — 7.01 (m, 1H), 7.16 237(m, 2H);
13C NMR (100 MHz, CQOD) 6 45.4, 46.7, 53.7, 113.9, 122.1,
125.7, 128.9, 135.8, 147.1, 168.4. MS (ESI) caldat
CisHisN4O,F [M + MeCN + H] m/z 259.1195, foundm/z
259.1200.

((2-o0x0-1,2,3,4-tetrahydroquinazolin-4-

7.31 (dd,J = 7.8, 1.4 Hz, 1H), 9.24 (dl = 2.0 Hz, 1H);"®*C yl)methyl)carbamate (10) To a stirred solution of (30.0 mg,
NMR (100 MHz, DMSQdg) 8 28.3, 58.0, 85.1, 114.9, 121.60.17 mmol) in anhydrous dichloromethane (6 mL) &COwas

This journal is © The Royal Society of Chemistry 2012 J. Name., 2012, 00, 1-3 | 10
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added a\l (170 mg, 0.17 mmol) and the resu|t|ng m|XturM|Shra, A. Bajpal, P. Mishra, R. K. Sharma, V. K’:lrﬂey and V. K. Slngh,

. . . Bioorg. Med. Chem. Lett2006,16, 4581-4585.
stirred for 5 min. Boc-anhydride (37.0 mg, 0.17 nfimeas 3. E. Lorthiois, P. Bernardelli, F. Vergne, C. @ira, A.-K. Mafroud, E.

then added and the reaction mixture was stirreénabient proust, L. Heuze, F. Moreau, M. Idrissi, A. TertBe,Bertin, M. Coupe, R.
temperature for 24 h. Upon full consumption of gy Wrigglesworth, A. Descours, P. Soulard and P. Beiaorg. Med. Chem.

; - 0 : ett, 2004,14, 4623-4626.
material (as confirmed by TLC, 6% MeOH in DCM), thé. @ H. Hasegawa, M. Muraoka, M. Ohmori, K. Matsui afdKojima,

volatiles were removech vacuo and the residue purified bychem. Pharm. Bull.2005, 53, 1236-1239; i) H. Takai, H. Obase, M.
silica gel chromatography, providing the title camnpd as a Teranishi, A. Karasawa, K. Kubo, K. Shuto, Y. Kaawgnd K. Shigenobu,
white solid (36 mg, 77%)*H NMR (400 MHz, CRQOD) § 1.35 Chem. Pharm. Bull1986,34, 19071916

5. J. Adams, M. Bower, D. Griswold, R. Hall, D. Umdood, US Pat.
(s, 9H), 3.13 — 3.17 (m, 2H), 4.37 — 4.55 (M, 1670 — 6.86 780410 2001 O a oo a

(m, 1H), 6.86 — 6.98 (m, 1H), 7.00 — 7.25 (m, 2 NMR 6. (@ M. Yamamoto and H. Yamamot§hem. Pharm. Bull.1981, 29,

(100 MHz, CQOD) & 28.5, 46.7, 54.9, 80.1, 115.1, 120.32135-2156; i) H. Hasegawa, M. Muraoka, K. Matsui and A. Kojima,
123.0, 127.4, 129.3, 137.9, 156.6. MS (ESI) caléut Bioorg. Med. Chem. Left2003,13, 3471-3475;d) R. Arienzo, S. Cramp,

. 8 H. J. Dyke, P. M. Lockey, D. Norman, A. G. RoachShnith, M. Wong and
Ci14H20N305" [M + H'] m/z278.1505, founan/z278.1506. S. P. Wren,Bioorg. Med. Chem. Left.2007, 17, 1403-1407; ) H.

Hasegawa, M. Muraoka, K. Matsui and A. KojimBiporg. Med. Chem.
Lett, 2006,16, 727—-730.
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