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This paper discusses the synthesis of benzo[1,4]oxazin-3-one-based compounds from 1,5-difluoro-2,4-
dinitrobenzenel(), including benzo[1,4]oxazin-3-one5S+{11) and five novel benzo[1,4]oxazin-3-one-based
tricycles: 6-hydroxy-4H-1-oxa-4,5,8-triazaanthracen-3-dm®, (3,8-dihydro-5-oxa-1,3,8-triazacyclopenta-
[b]-naphthalene-7-on€lk, 17, 21), 3,8-dihydro-5-oxa-1,2,3,8-tetraazacylopenta[b]-naphthalene-74dhe (

20), 3,8-dihydro-1H-5-oxa-1,3,8-triazacyclopenta[b]-naphthalene-2,7-dib®e2p), and 5,8-dihydro-4H-
1-oxa-4,5,8-triazaanthracene-3,6,7-trioté)( Finally, a chemical library based drb was synthesized in
parallel solution-phase reactions.

Introduction Preparation of Benzo[l,4oxazin-3-ones. Scheme 2
outlines the synthesis of benzo[1,4]oxazin-3-one using 1,5-
difluoro-2,4-dinitrobenzene 1. The intermediate4 was
stable under experimental conditions, unlike other intermedi-
ates from12°c and thus was easily substituted on the 6-amino
group by various methods. Sixty-six compounds have been

antagonist§, calmodulin antagonists, inhibitors of the synthesized in a parallel manner in the solution phase (Tables

transforming growth factof (TGF+3) signaling pathway? 1-4). ) .

soybean lipoxygenasé and Janus kinase (JAK) and other ~ The Pd/C-HCOONH, reduction went smoothly in most
protein kinase4? Furthermore, benzo[1,4]oxazin-3-one ana- C€ases. Only one impurity was observedagable 2), which
logs are presenting as potassium channel opéh@rsyu- was formylated by formic acid resulting from the decom-
nomodulating reagenfsetc. Therefore, the benzo[l,4]- Position of excess HCOONK The reduction using the
oxazin-3-one scaffold can be viewed as a “privileged N&S:04/K>CO; method took a longer reaction time, and
structure® among pharmaceutical compounds. The benzo- sometimes, microwave assistance was required to promote
[1,4]oxazin-3-one scaffold has been generated by severalthe ring closure. The detectable corresponding hydroxylamine
method&>18 (Scheme 1). A library was also synthesized by Was sometimes detected by our fasttK2S analysis system
Caliendo et at? All of these methods involved two key during the process of reduction; however, it could be
intermediates, namely, 2-aminophenol and 2-nitrophenol, cOmMpletely converted intd with a longer reaction time.

with limited diversity points. In contrast to these methods, To synthesize versatile benzo[1,4]oxazin-3-one analogs,
we herein used 1,5-difluoro-2,4-dinitrobenzene (DFDNB,  we selected acylation, sulfonation, urea or thiourea formation,
to synthesize benzo[1,4]oxazin-3-one derivatives and benzo-reductive alkylation, biguanide formation, and the Ugi-4cc
[1,4]oxazin-3-one-based tricycles that permitted us to intro- reaction to derivatize the free 6-amino group4ofAll of
duce great molecular diversity, including substitution diver- these reactions not only introduce tremendous diversity, but

Benzo[1,4]oxazin-3-one-based compounds have shown
various biological activities, such as being anti-inflamma-
tory,! antiulcer? antipyretic?® antihypertensivé,and antifun-
gal® Some of them also act as 5-HT ligarfd®P receptor
antagonistg,integrin antagonistéplatelet fibrinogen receptor

sity and skeleton diversity. also create a diverse range of pharmacophores on benzo-
[1,4]oxazin-3-one. Microwave assistafteas used in our
Results and Discussion experiments to accelerate some reactions. For instance, urea

After the quantitative nucleophilic replacement of one / ©F thiouread (Table 2) formation completed within-20
fluorine atom of 1,2 the remaining fluorine atom was Min using 1.0 equiv of isocyanate or isothiocyanate without
systematically substituted fror@ by various o-hydroxy any observed impurities. The desired ureas or thioureas were
acetates ¥, Figure 1) in the presence of,€O; (Scheme usually precipitated from the reaction mixture. Acylation was
2). The product3, was then conveniently reduced by Pd/ also totally completed within 3660 min by using 3.0 equiv
HCOONH; to give benzo[1,4]oxazin-3-onel), For those of acetic anhydride in anhydrous DCM (Table 2). Sulfamide
compounds containing hydrogen-sensitive groups or potential® Was obtained from 1.0 equiv of sulfonyl chloride and 1.1

catalyst-poisoning groups, B&OJK,CO; was used instedé equ_iv of pyridine within 66-120 min under microwa_ve
assistanc@ (Table 2). In the case dg, the corresponding
*To whom correspondence should be addressed. Phor@s-10- formyl chloride was used in the same way as the sulfonation
63167165. Fax:+86-10-63167165. Email: gangliu27@yahoo.com. reaction.
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Scheme 1. Literature Methods for Synthesis of Benzo[1,4]oxazin-3-ones
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The Ugi-4cc condensatiéhis a frequently used method
for introducing molecular diversity. In this paper, we

The reductive alkylation was fast at room temperature in the explored fourteen such reactions at the 6-amino group of

presence of 5% AcOH and completed within 30 min.
Bialkylation was the major side reaction indicated by the
LC—MS analysis.

MeOH is a favorite solvent according to the Nakamura
research group. Aldehyde was added to a solution 4fn
MeOH, followed by the addition of acid and isocyanide. The

Scheme 3 is an alternative route for synthesis of sulfoxide condensation was monitored by E®IS analysis until the

and sulfone derivatives at the 7-position®f6, 7, and9.
The corresponding intermediatéb and7b could be easily
oxidized using UHP/(CECO)0 to yield6c and7c, respec-
tively (Table 2). The oxidation completely finished within

material was exhausted. The reaction period was determined
mainly by the R substitution groups and the physical
properties of the aldehydes. In all our experiments, most Ugi
reactions completed within 12 h at room temperature.

5 h at room temperature. However, to obtain the sulfoxide However, the investigation of different building blocks
derivatives, which are known as the intermediates to sulfoneindicated that aromatic aldehydes and larges&bstitution
in high yield, the oxidative capacity of this reagent must be groups slowed down the reaction extremely, for example,

reduced to a proper level. Replacement of {OB),0 with
(CH3CO)0? could achieve this goal. We are currently
studying the mechanism of UHP oxidation aided by {CF
CO)0 and (CHCO),0O. Following the reactions by LE
MS, we found that the electron-withdrawing property at the

6-position of benzo[1,4]oxazin-3-one would delay the reac-

tion. For example, 75.1% &tcwas converted int&d (Table
3) in 2.5 h. However, it took at least 10 h to convert 73.1%
of 5b to 5c¢ (Table 2). Trace amounts of the corresponding
sulfone compounds were also detected by-MS analysis.

Therefore, careful selection of reactants and frequent fol-

lowing of the reaction can give high yields of sulfoxide
compounds by this method.

The biguanidine group was also introduced at the 6-posi-

tion of the benzo[1,4]oxazin-3-one skeleton. Compouiris
and 10b (Table 3) were synthesized by the method of
Shridhar et af®in 26.7 and 34.5% yields, respectively. This

to go completion 4-fluorobenzaldehyde took 7 dais,
cyclohexylN-methylamine of R1 took 5 days, and 1-(2,4-
dimethylphenyl)piperazine of R1 took 4 days. This was
possibly caused by the stability of their corresponding Schiff
bases and steric hindrance efféctespectively. A mixture
of isomers (Table 4) were received since a new chiral center
was created. In all of our successful experiments, two
impurities were detected dslf and11d (Figure 2). Two
Ugi-4cc reactions totally failed1(L.c and 11i in Table 4).
The former was believed to be caused by the 4-morpholin-
ecarbaldehyde used. This aldehyde was more like a substi-
tuted formylamine than an aldehyde and could not form a
Schiff base with the amine. The latter reaction might have
failed because of the 9-acridinecarboxylic acid with an
unknown reason.

Preparation of Benzoxazin-3-one-Based TricycleShere
has always been considerable effort placed on the integration

reaction was always incomplete even under microwave of privileged structures into one molecule for drug design.
assistance with harsh conditions, such as high temperatureAdibendar’® Quazolast’ Icopezil?® and Tomoxiprole}

and high pressure.

CO,Et
Figure 1. a-Hydroxy acetatg1’) used in this paper.

Furodazolé (Figure 3) are successful cases. As indicated,

QH oH
HO—_~ HO
CO,Me CO,Et
(6} (o)
o (o)
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Scheme 2. Synthetic Routes of Benzoxazine Analdgs
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a(i) R'R"NH, DIPEA, THF, 1-3 h; ArOH, K,CO;, acetone, 2472 h; or R"SH, DIPEA, THF, 2 h; (iij) UHP/(CECO)0, CHCN, 2 h; (iii) R2C(OH)-
R3CO;R, KoCOgs, acetone, 1236 h; (iv) Pd/C, HCOONK, EtOH + THF, 1-6 h or Na$;04, K,COs, EtOH + THF + H,0, 1-12 h; (v) (Re=CO)%0 or
R4CO,Cl, RsSOCI, pyridine, RNCO or RNCS, DCM, microwave irradiation (150 W, 100 psi, 8G, 2—90 min); (vi) (1) RRCHO, AcOH, DCM, (2)
Na(OAckBH, 15 min—2 h; (vii) (1) HCI (12M), EtOH, (2) dicyanamide, water, microwave irradiation (250 W, 250 psi, @510 h); (viii) R«CHO,
RsCOOH, RNC, MeOH, 4 h-7 d (according to the Rand RCHO).

with the aim of increasing compound diversity through the compounds is freshly redistilled over LiAlHbefore use
integration of diverse skeletoAwe report herein studies because a byproduct could be detected, for examplas
on the preparation of benzo[l,4]oxazine-3-one-based tri- (Figure 4). THF might contain an impurity of 2,3-dihydro-
cycles. Treatment of offered a new compountil4 or the furan, a oxidative product of THF, which resulted in additive
intermediatel4’ (Scheme 4) by reaction of aamino acid and dehydrogenation reactions with. When the synthesis
ester or primary amine replacement, followed by secondary of the library is considered, such treatment of THF would
substitution witho-hydroxy acetate and reduction, with or  significantly improve the quality of the library.
without further dehydrogenation steps. Thedi, in a re- To obtain 16, 14 was reacted with sodium nitrite
action with aldehyde, carbon disulfide, triphosgene, sodium smoothly in acetic acid at room temperature. +i&S
nitrite, or oxalyl chloride, generated additional skeletons analysis at the wavelength of 254 nm indicated that a high
of 1H-benzoimidazole, 1,3-dihydrobenzoimidazol-2-one, purity crude compound was obtained. Typical compounds
1H-benzotriazole, or 1,4-dihydroquinoxaline-2,3-dione, re- were characterized, as shown in Table 7, after chromatogram
spectively. Thus, five novel tricycles were obtained. They purification.
are 6-hydroxy-4H-1-oxa-4,5,8-triazaanthracen-3-ohé), Compound17 was made directly fromi4 treated with
3,8-dihydro-5-oxa-1,3,8-triazacyclopenta[b]naphthalen-7- carbon disulfidé* Such compounds precipitated from the
one (5, 17), 3,8-dihydro-5-oxa-1,2,3,8-tetraazacyclopenta- reaction solution, which allowed us to characterize them
[b]naphthalen-7-onelE), 3,8-dihydro-1H-5-0xa-1,3,8-triaz-  (Table 8) by*H NMR directly. An additional diversity point
acyclopenta[b]naphthalene-2,7-dior8), and 6-hydroxy-  was then introduced by reaction bf with a-halogen ketones
5,8-dihydro-4H-1-oxa-4,5,8-triazaanthracene-3,6,7-trid8g ( or a-halogen alkanes under microwave assistance to yield

The slow dehydrogenation @B was the rate-determining 21 in 25 min without detectable impurities.
step to generat&4. The addition of excess Pd/C or heating Compoundsl8 and 19 were synthesized by using triph-
of the reactants assisted the dehydrogenation after theosgené® in redistiled THF and oxalyl chloride in dried
reduction and ring-closing steps. Moreover, microwave toluene, respectively, after evaporation of the solvents of the
assistance also significantly accelerated the ring-closing andreduction reaction. Compouri®was obtained in good yield;
dehydrogenation steps, which finished in 30 min. Typical however,19 had a very low yield because of the low purity
compounds were characterized after purification by silica gel of the oxalyl chloride used (Table 9).
chromatography. The total yields of the four reaction steps  We also attempted to derivatize the amide-NH.6band
ranged from 40 to 71% (Table 5). 18ausing NaH/RX (see compoun@®aand22ain Tables

As discussed in our previous pagérl4 was unstable 7 and 9, respectively)l6b produced a good yield of the
when it was exposed to air. Therefore, continuous reactionsdesired compound0& however,18a was not selectively
were carried out to synthesiZé, 16, and17. The typical methylated either at the 4- or the 6-position. Only dimethy-
compounds are listed in Tables-8, respectively. It is lated 22a was obtained.
recommended that the solvent, THF, for synthesis of these Preparation of the Library. A library of templatel5was
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Table 1. Structure, Melting Point, Yield, and LEMS of 4 aldehydes in EtOH to perform reaction 2 overnight (Figure
R1J_R0.2 R2 5). Then enough amino-resin was added to scavenge the
y lei:[m;!f? excess aldehydes (reaction 3). A fast-£KIS analysis was
: H used to randomly spot-check the reactions. After the resin
Entry Ri | R Re| mp(T) |Yield®(%) | LC-MS was filtered off, the filtrates were concentrated, washed with
4a |~~~ |-CH; |-H|2916-2026 | 62.1 277.4° saturated sodium bicarbonate solution, and extracted with
278.1° DCM using phase separators. Evaporation of the organic
| (o |CHe [ H|22602207 | 288 3665 Igyers to dryness gave the library members indiyidually. All
367 1 final products were analyzed by a E®AS analysis and an
2 % | |H| so1szs | 450 P LC—ELSD_tandem sy_stem. The UV wavelength is 254 nm.
W 2390 The analytical results indicated that 80% of the members of
: the library were over 80% pure (Figure 7). Incompletely
ad® | Ty |-Ph|H|1500-1605 | 367 | 3004 removed aldehydes were the major impurities.
301.0
4e |~y |[CHy |-H|1320-1329 | 483 2493 Conclusion
2501 This paper has developed methods that synthesize benzo-
4 Ajs’go -CH;  |-H|1707-171.9 | 18.1 2703 [1,4]oxazin-3-onesg—11) from 1,5-difluoro-2,4-dinitroben-
271.0 zene (). Meanwhile, five novel benzo[l,4]Joxazin-3-one-
49 ) |-cHa  [-H[1970-1900 | 520 261.3 based tricycles were described, including 6-hydroxy-4H-1-
v 2623 oxa-4,5,8-triazaanthracen-3-origl, 3,8-dihydro-5-oxa-1,3,8-
e E:J M " se0081 | a77 o triazacyclopenta[b]naphthalen-7-oris( 17), 3,8-dihydro-
¥ 5-oxa-1,2,3,8-tetraazacyclopenta[b]naphthalen-7-ob@, (

334.5

3,8-dihydro-1H-5-oxa-1,3,8-triazacyclopenta[b]naphthalene-

4G | | e | a2 | 2033 2,7-dione (8), and 6-hydroxy-5,8-dihydro-4H-1-oxa-4,5,8-
2939 triazaanthracene-3,7-trionel9). Eventually, a chemical
4 | (o [Ph -H | 181.6-184.0 | 157 360.4 library of scaffold15 was prepared in a parallel manner in
360.9 solution phase.
4k ('IS'E ! -CoHsPh | -H | 124.1-125.2 | 38.7 4235 A A
. 24 Experimental Section
4 CHs |-H|1367-1382 | 49.1 289.4 General Information. All chemical reagents were pur-
DY 290.2 chased from Acros Organics (Geel, Belgium) and used
= F | | |2z07-2204 | 107 1962 without further purification. THF, DCM, and toluene were
170 red|st|I!ed using the standard dryujg procedtfréd\cetone
was dried with anhydrous4CO;. Aminomethyl polystyrene
4n |\ |CHs | -H|1850-187.0 ) 325 2083 resin (1.3 mmol/g, 1% DVB cross-linked, 16@00 mesh)
2991 was purchased from TianJin HeCheng Corporation (Tianijin,
40’ ) |-Ph -H | 2496-2514 | 323 3234 China). HPLC analysis was performed on a Shimadzu HPLC
v 324.2 system equipped with an SPD-10A VP detector, an LC-10AT

a purified yields fromi. ? Calculated molecular weight.Found VP pump, a DGU-12A degasser, and Gilson HPLC system

molecular weight by positive-ion scanning using electrospray €duipped with a G"SOH 322 pump, Gilson BVIS-152 _
ionization (see details in the experiment sectid. mixture of detector, and a Gilson 215 liquid handler. The automatic

two enantiomers. LC—MS analysis was performed on a Thermo Finigan LCQ-
Advantage mass spectrometer equipped with an Agilent
eventually synthesized in a parallel manner in solution phaseHPLC system and an eluent splitter (5% eluent was split
(Figure 5). The building blocks (Figure 6) were carefully into the MS system). A Kromasil C18 column (46, 4.6
selected from our stock reagents. Three rules were consid-mm x 50 mm) from DIKMA was employed. The eluent
ered; the selected building blocks were not randomly was a mixture of acetonitrile and water containing 0.05%
combined: (1) the maximum diversity of molecules, (2) the TFA with a linear gradient from 5:95 v/v acetonitrit¢1,0
compatibility with the Pd/€&HCOONH, reduction, and (3)  to 95:5% acetonitrile H,O within 5 min at 1 mL/min. The
the easy removal by the scavenger amino-resin. Therefore, UV detection wavelength was 254 nm. Mass spectra were
this library finally included 1040 members. recorded in either positive- or negative-ion mode using
Compoundd .3 were previously prepared. Compounds of electrospray ionization’H and *C NMR spectra were
13 in THF and EtOH were distributed into the reaction tubes recorded in DMSQds or CDCk on a Varian Mercury 300,
in equal molar ratios. A certain amount of Pd/C and 400, or Inova 500 MHz NMR spectrometer. Parallel synthesis
HCOONH;, was then added to each reaction tubes to carry was conducted on an+P Labortechnik GmbH parallel
out reaction 1 (see Figure 5) in parallel manner on thePH  synthesizer. Microwave-assistance synthesis was carried out
Labortechnik GmbH parallel synthesizer. After the reductions on a CEM microwave synthesizer equipped with an Explorer
were complete, the Pd/C and excess HCOQMNErre filtered automatic handle and a Discover vessel. Melting points were
off. The filtrates were added directly to the tubes containing determined on a Yamato micromelting-point apparatus
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Table 2. Structure, Melting Point, Yield, and LEMS of 5-8

R1_~_ 02 R2
N
Hss 4N 370

N
H
Entry R4 R2 Rs Rs mp (C) Yield (%) | LC-MS Entry R¢ Rz Rs Rs mp (C) Yield (%) | LC-MS
5a ™ | -CHs -H | -COC,Hs-C | 139.0-141.4 | 81.2° |349.5° 7¢9 /\%0 -Ph -H %@ 197.0-199.0 | 89.4" | 4936
S
OH 350.1° 493.9
5b Y, |-CHs |-H|-COCH; |1853-1870 | 835° | 2804 7d /\%O -CHy  [-H | O, | 107.0-1900 | 0217 |4734
281.0 4741
5¢c° /\5" -CHs -H |-COCHs |210.3-212.0 | 58.2" |296.4 Te F -CH3 -H " 214.4-216.1 | 90.4° | 407.4
Q N
297.0 % 407.8
2 d § dJ
420 - - - . 5 . . - - /=199, . .
5d ~} CHs H |-COCH; |251.8-252.7 | 87.7 3124 7| () |-Ph H %b 197.7-199.0 | 65.2° |493.6
3132 494.3
5e [:] -CoHsPh |-H |-COCH3 | 172.9-174.4 | 50.8° |3955 79 (?S“ -C;HsPh | -H +<M}7{ 22852297 | 90.9° |6106
¥ o
396.2 Y 611.4
d 4 N
5f F -CHs -H|-COCF; |196.7-198.7 | 86.79 |292.2 8a e |CHs | H *{Q o | 185.7-187.6 | 81.0° |546.6
290.7 547.1
5g° |\() |-Ph H | 4w, | 197.0-1990 68.9° | 5095 8b |~y |-CHy |-H K@ 166.4-167.4 | 784° |4266
s
509.8 4271
.
5h G\f -CH3 -H |-COCH; |186.9-187.6 | 455° |408.5 8c /\i -CH3 -H . {g 191.5-192.8 | 84.3% |509.5
409.2 oo 510.2
- h H a
5i [~~~ |-CH; |-H|-CHO 147.7-149.1 | 1.62" | 305.4 8d | <. |CHs |H %Q 190.5-192.3 | 80.3° |[519.6
306.0 520.3
6a O -CHs H| 53 o |199.3-199.8 | 388" 4315 8¢ |~y |-CHy |-H Q@ 167.3-170.2 | 80.0° | 4426
v ° N
4320 443.1
g N .| N - .| _ d
6b 5, |-Ph HISHO- | 728739 | 818 4546 8f | -CHs H Q@— 164.1-165.7 | 87.17 | 4025
455.2 403.0
= -
6c? /\:leo -Ph -H {_@_ 147.6-149.1 | 81.8 | 4866 8g > |CHs  |-H Kn‘@ 167.8-170.1 | 932° | 4025
485.2 403.0
6d % -CoHPh | -H | 51 ;| 56.1-585 | 96.9° |581.7 8h? /\3) -Ph -H ﬁ@“@o\ 239.1-240.2 | 90.9° | 4656
o s
¥ 581.9 466.3
0.
6eY -Ph H 58 131.1-133.7 | 94.1° |5184 8i -CHiPh | -H FLY | 105.4-107.0 | 72.2° |538.7
O *g@‘ [\?/] 2Hy Ny al
518.9 539.4
g | | i d g .| | PR d
7a @ Ph H +<;—©«>\ > 300 65.4 472.6 8j (e |Ph H +<SJL© 222.8-2242 | 71.0 523.6
4732 523.8
7b9 /\\i -Ph -H Q@% 239.1-240.2 | 740 | 4616 8k g;i' CHPh [-H| g 56.1-58.5 | 68.6° |626.7
%
~
462.0 ot s 627.0

a Silica gel chromatography purification yields frotnP Calculated molecular weight.Found molecular weight by positive- or negative-
ion scanning using electrospray ionization (see details in the experiment setaiils by filtration from4. € A mixture of two diastereomers.
f Purified yields for one oxidization step from the corresponding thioeth&mixture of two enantiomers! Byproduct of the reduction.
i Purified yields from1. I Collection yields fo 1 h using microwave assistance with a 90% conversion rate.

without correction. Phase separators were purchased fromdesiccators for the next step without further purification. A
Argonaut Inc. (Mid Glamorgan, U.K.). typical compound of2a, 1-(5-fluoro-2,4-dinitrophenyl)-
Preparation of 2a, 2d, and 12 A solution of 1.0 equiv piperidine, was purified with a silica gel column, eluting with
of nucleophilic reagent (primary/secondary amine or etheneth- EtOAc—petroleum ether= 1:2, in a yield of 92%'H NMR
iol) in 90 mL of THF was added dropwise withil h at (300 MHz, DMSO¢s): 6y 8.601 (d, 1HJ = 8.4 Hz), 7.338
room temperature to a vigorously stirred solution of 1,5- (d, 1H,J = 14.7 Hz), 3.245 (brs, 4H), 1.622 (brs, 6H).
difluoro-2,4-dinitrobenzen& (DFDNB, 8 mmol) and diiso- Preparation of 2b. DFDNB 1 (4 mmol) was dissolved in
propylethylamine (DIPEA, 8.8 mmol) in 30 mL of THF. The acetone (10 mL), followed by addition of 1.0 equiv of phenol
reaction mixture was continuously stirred for an additional and 5.0 equiv of anhydrous,RO;. The reaction mixture
1 h. The solvent was removed under reduced pressure, andvas mechanically shaken at room temperature until the total
water was added to precipitaBa, 2d, or 12, which was disappearance ofl, as determined by TLC (EtOAc
then filtered, washed thoroughly with water, and dried in petroleum ethe+ 1:2). Then, the reaction mixture containing
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Table 3. Structure, Melting Point, Yield, and LEMS of Table 4. Structure, Melting Point, Yield, and LEMS Data
9-10 of the Ugi-4CC Reaction

R17_~_ o2 _R2 R1 0. +R2

w JUL T M A,

\” e aNso Oz}\i \90 H
Entry Ri | R Rs| R mp(C) | Yield (%) | LC-MS RS/N“ R4
9a -CH3 -H ) 172.1-174.0 | 72.4° |385.2° "

T s 386.0° Entry R4 R> R3 Rs Rs mp (°C) | Yield | LC-MS

(%)

o
|

125.5-127.2 | 64.4° 457.6

9 |~y |-CHy |-H

~

° 1Ma® [~ | -CHs [+/ —CH;3 194.4- | 94.6 |4326°
o 458.0 s
195.9 433.0°
9c /\i CH; |-H 118.4-1196 | 87.17 | 346.4 1 | v~ | —cHs o o 191.3- [81.1 | 7359
346.9 O 192.5 736.3
9d° /\50 -CH; |-H 289-30.0 | 483" |3624 1e | ¥ —pn | 03 / /| Failed
y N
|

363.0

O
of & « « L[ O) «

87.9- 532 | 587.8

11¢? |~~w~| -Ph e

Z

9d’ /\LLO -CHs -H 207.7-208.2 4.99 378.4

el w] el A

M 905 588.3
376.8
a
9e" | ~&o |-Ph -H 1248-1264 | 59.8° | 3885 Md* |~y | —CHs [/ 1271- | 824 | 5707
N7
3891 ] 131.3 571.0
) RN
of" [:] o | no | %9365 | 253 4806 e @ “Pho 1 ﬁ ! | 6228
v 7>/>
p 481.1 623.2
— 96.5- |258 |667.9
og" [:j 7<_/0" H % 631-652 | 77.9° |4135 ne CHs A
¥ p e @ 99.1 668.4
4145
9h F -CHs; -H Q/* 209.1-211.3 | 99.5% |330.3 1g° |~y | —CHs Q 6 127.1- | 324 |586.7
d 330.4 1313 587.2
N R a _ E\f
9i" (O |-Ph -H j:% 163.4-1655 | 90.7Y | 540.5 Mh® Lol CHs | | 5] ot 54.0- |276 |701.9
’ 540.7 56.5 7022
NH NH
102" |\ (. |-Ph H N | 25762600 | 267 4445 i F <t [+ | oty | T ! /| Faited
4453 -
11§ E —CH3 |+ ”wm Y 1202—- | 90.6 |510.6
H NH
10b [\ (). |[-CH -H 208.2-230.9 | 345° |3824 ¥
t : "zNJ\NJ\f 1237 511.0
383.2
11j° f] —~CHsPh |4/ | —CH3 X 885~ |84.9 |606.8
a Silica gel chromatography purification yields frof® Calcu- ¥ 92.2 607.3
lated molecular weight Found molecular weight by positive-ion 1K ) Y 1394- | 851 |5827

. - S N . o| ~CHs |2/
scanning using electrospray ionization (see details in the experiment Cﬁg
section).d Yields by filtration from4. € A mixture of two diaster- -
eomers! Purified yields for one oxidization step from the corre- | 11" =CHs |2/ Jét

sponding thioethe® Byproduct of the oxidation of the thioether i S 104.8 605.9
to sulfoxide compound! A mixture of two enantiomers.

143.8 582.9

101.5- 57.0 | 605.7

oo
o

o

a A mixture of two diastereomer8.Calculated molecular weight.

2b went to the next step directly, as described in the general ¢ Found molecular weight by positive-ion scanning using electro-
spray ionization (see details in the experiment sectibA)mixture

procedure for the second substitution. of four diastereomers. This product could not been separated from
Preparation of 2e. Ten equivalents of (GJEO),0 was a byproduct having a molecular weight less than the desired one
added dropwise to a mixture @l (3 mmol) in CH;CN (30 and was confirmed only by LEMS.
mL) with 15 equiv of UHP at C°C. The reaction mixture
was kept for an additional 10 min at°@, and then, it was Preparation of 12. DIPEA (10 mmol) and Me@CH-
shaken mechanically at room temperature until the absence(Ri)NHzHCI (4 mmol) were added to a vigorously stirred
of 2d was confirmed by LEMS analysis. The reaction solution of DFDNB 1 (4 mmol) in THF (30 mL). The
mixture was then neutralized to pH 8 by saturated sodium reaction mixture was continuously stirred at room temper-
bicarbonate solution and extracted with DCM (15 mL3). ature until all of the DFDNB1 was converted to the
The organic layers were combined and washed with saturatecanticipated compound2, as confirmed by HPLC analysis.
sodium chloride (15 mlx 2) and dried over anhydrous Ma ~ The solvent was evaporated, and water was added to
SQ,. Evaporation of the solvent under reduced pressure precipitatel2, which was then filtered, washed thoroughly
produced?e, 1-(ethylsulfonyl)-5-fluoro-2,4-dinitrobenzene, with water, and dried in a desiccator for use without further
as a light yellow solid, which was purified by silica gel purification. A typical compound df2b, methyl 2-(5-fluoro-
chromatography eluting with EtOA€EtOH = 2:1. Yield: 2,4-dinitroanilino)-3-methylpentanoate, was purified by silica
89%.H NMR (300 MHz, DMSO¢): oy 9.038 (d, 1H,J gel column, eluting with EtOA€e petroleum ethes= 1:9, with
=6.3 Hz) 8.350 (d, 1HJ = 10.2 Hz) 3.691 (q, 2H) = 7.5 a yield of 95%.'H NMR (300 MHz, DMSO¢): oy 8.872
Hz) 1.269 (t, 3H,J = 7.5 Hz). (d, 2H,J = 8.1 Hz), 7.254 (d, 1H) = 14.7 Hz), 4.785 (dd,
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Scheme 3.Oxidation of Aromatic Thioether to Corresponding Sulfoxide or Sulfone Derivatives, Respectively

0=$ OR! ol’/o 0. R
UHP, ACN
\ R2—N N © R2—N N” Yo
S o R1 . H . H
Ij I (major) (minor)
R2— ” H fo) (CF4C0),0 5¢, 9d 9d

~_UHP, ACN \

)
mamma oy
R N o
H

2—N
H
6c, 7c

1H,J = 4.5Hz,J = 8.4 Hz), 3.745 (s, 3H), 2.019 (m, 1H), with saturated sodium chloride (30 mt 2) and dried over
1.532 (m, 1H), 1.335 (m, 1H), 0.918 (m, 6H). anhydrous Nz50,. The solvent was finally removed under
General Procedure for the Second Substitution. 2e2¢c— reduced pressure. The residdaVas further purified by silica
e,or 12, 12 (3 mmol) was dissolved in acetone (10 mL), gel column chromatography, eluting with EtOAc and petro-
followed by the addition of 1.2 equiv af-hydroxy acetate  leum ether.14 was directly used for the next reactions
and 5.0 equiv of anhydrous,R0s. For 2b, the a-hydroxy because of its unstable nature. The listed compounds of
acetate and ¥CO; were added directly into the reaction were characterized by4 NMR for all compounds anéfC
mixture above to carry out the reaction in one pot. The NMR for typical compounds, see the Supporting Information.
reaction mixture was then shaken mechanically at room  preparation of 5. Three milliliters of DCM was added to
temperature. When all reactions were finished, as shown by reaction tube containing 0.2 mmd| followed by the
HPLC, enough water was added to precipitate the products,addition of 3.0 equiv of acetic anhydride. The microwave-
and3, 13, and13 were collected to perform the reduction  assisted reaction conditions were set as follows: power, 150
reaction directly by filtration after they were thoroughly \v: pressure, 100 psi; temperature, & hold time, 30 min.
washed and properly dried. A typical compoundief ethyl After the reaction was finished, the solvent was evaporated.
2-(2,4-dinitro-5-piperidinophenoxy)-4-phenylbutanoate, was The residue was sonicated in 4 mL of petroleum ether for
purified in a 93% yield by silica gel chromatography, eluting 10 min. The light yellow powder was finally collected and
with EtOAc—petroleum ethes= 1:10.'H NMR (300 MHz, washed thoroughly with petroleum ether. Characterization
DMSO-ds): 0n 8.566 (s, 1H), 7.248 (M, 5H), 6.555 (S, 1H), o the listed compound by H NMR for all compounds

5.415 (t, 1H,J = 5.55 Hz), 4.143 (g, 2HJ = 6.75 Hz),  5n413c NMR for typical compounds is indicated in the
3.144 (m, 4H), 2.797 (m, 2H), 2.246 (m, 2H), 1585 (M, gypnorting Information.

6H), 1.169 (t, 3H,J = 7.05 Hz). . Preparation of 6. Three milliliters of DCM was added to
Pd/C and HCOONH, Method for Synthesis of 4 and : o
. . . a reaction tube containing 0.2 mmd) followed by the
14'. Refer to the method in ref 20c method. Herein, the " . -~ :
addition of 1.1 equiv of pyridine and 1.0 equiv of sulfonyl

solvent was THFEtOH (v/iv = 1:1). . . . "
N2,5,04/K ,CO3 Method for Synthesis of 4 and 14 This chloride. The microwave-assisted conditions were set the
& s y same as above. A saturated copper sulfate solution was then

method was slightly modified according to ref 20b. The added to the reaction mixture after the sulfonation was

aromatic dinitro compound (1 mmol) was dissolved in THF _ . .

(15 mL), and then the same volume of EtOH was added. finished. The organic layer was separated anq the Water.layer

After the addition of 10 equiv of KCOs and 20 equiv of was extracted with DCM (3 mix 3). The combined organic
layers were washed with brine (3 mk 3) and dried over

Na:S;0,4, water was added dropwise with vigorous stirring .
until the mixture turned red and clear. Then, the solution anhydrous N&SQ. After evgporatlon of th_e_ solvent _u_nder
reduced pressure, the residue was purified by silica gel

was heated below 50C for 12 h. The organic layer was chromatography, eluting with EtOAc and petroleum ether
separated, and the water layer was extracted with EtOAc _ ' . '
b y The listed compounds were characterized'HyNMR for

L . Th i ic | h
(30 mL > 3) e combined organic layers were washed all compounds and3C NMR for typical compounds, see

the Supporting Information.
Q Preparation of 7 and 8. Four milliliters of DCM was
! o . ( added to a reaction tube containing 0.2 mmpfollowed
- :@[ j\l\ N O by the addition of 1.0 equiv of isocyanate or isothiocyanate.
N o f :\k The microwave-assisted conditions were set the same as
H N© o above. Usually, a white precipitate of the anticipated
o compound was obtained, which was collected after filtration
and thoroughly washed with petroleum ether and then
characterized directly byH NMR for all compounds and
1"f g’ 13C NMR for typical compounds. For those which were not
Figure 2. Structures of Ugi-4cc byproducts. precipitated, after removal of solvent, the residues were
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Figure 3. Representative drugs for integration of privileged structures into one molecule.

Scheme 4. Synthetic Route of Tricycles Based on Benzo[l 4]0xazine-3‘-one
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a (i) MeO,CCH(R))NH2HCI or RiNH,, DIPEA, THF, 1-10 h; (i) R:C(OH)RCO:R, KoCOs, acetone, 1236 h; (iii) Pd/C, HCOONH, EtOH + THF,

1-6 h or Na@S;04, KoCO3, EtOH + THF + H,0, 1-12 h, microwave assistance was used to accelerate the ring closing and dehydrogenation (250 W, 250
psi, 150°C, 30-45 min); (iv) (1) RRCHO, AcOH, EtOH, 30 mir-4 h, (2) PS-NH, resin, DCM, 6-24 h; (v) NaNQ, AcOH, H,0, 15 min-4 h; (vi) CS,

EtOH, H,O, 2—6 h; (vii). triphosgene, DIPEA, THF,-35 h; (viii) (COCI)O, DIPEA, toluene, 24 h; (ix) (1) NaH, xylene, reflux, 5 h, (2R 12 h; (x)

R4X, microwave condition (100 W, 100 psi, 6, 25 min).

purified by silica gel chromatography, eluting with EtOAc ofNa(OAckBH was added. The reaction mixture became a
and petroleum ether. The listed compounds were characterdight yellow. When colorlessness occurred, saturated sodium
ized byH NMR for all compounds ané®NMR for typical bicarbonate solution was added to neutralize the AcOH (pH
compounds, see the Supporting Information. 8). The organic layer was separated, and the water layer was
Preparation of 9. One equivalent of aldehyde and extracted with DCM (3 mLx 3). The combined organic
300 uL of AcOH (6% v/v) was added to a mixture of layers were washed with saturated sodium chloride (3 mL
0.2 mmol4 in 5 mL of DCM. Ten minutes later, 2.0 equiv  x 2) and dried over anhydrous sodium sulfate. After removal
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Table 5. Structure, Melting Point, Yield, and LEMS for Table 7. Structure, Melting Point, Yield, and LEMS for
Some Representatives bé Some Representatives H6 and 20
R1 /N o] R2 R1\3 4 5
14 N gN 7o
R
Entry Ry Rz Rs mp (C) Yield (%) | LC-MS
- Entry Rq Re |[Rs| R mp (°C) | Yield(%)® | LC-MS
14a® | -CH(CHs), ,}<—§ [ |2102-2118 | 71.0 |343.4°
16a | X~ | —CHs |-H| -H |230.8-2329| 507 |246.3°
344.0°
247.1°
14b® | -CH(CH3), -H |-Ph 282.0-282.4 | 47.8 |3354
16b 5 —CH; |-H| -H |208.6-210.2| 437 | 2723
336.2
273.0
14¢? | -CH(CH3)CoH -H |-Ph 260.1-262.1 40.2 | 3494
(CHaCaAe 16c | (7 | CHs |-H| -H [137.8-1402| 432 | 3224
350.1
323.2
2 A mixture of two enantiomers Calculated molecular weight. 16d° ADN, —Ph | -H| -H |149.9-1512| 839 | 4305
¢ Found molecular weight by positive-ion scanning using electro- f
spray ionization (see details in the experiment section). 4309
. ) ) 16e Y |-CHPh | -H | -H oil 61.8 | 3945
Table 6. Structure, Melting Point, Yield, and LEMS for Rt 395.0
Some Representatives b :
R 20a é —CH; |-H |-CHs| 47.0-48.7 | 546 | 286.3
N o} R2
RISHC
N ” o)

apurified yields for four steps from. b Calculated molecular

R mp(C) | Yield | LC-MS weight. ¢ Found molecular weight by positive-ion scanning using

Entry R R2 R3 R4
electrospray ionization (see details in the experiment sectiagh).
(%" mixture of two enantiomers.
15a |~ | —CH; |-H| (%~ |-H| 197.0-199.0 | 206" | 355.5°
356.0° 3). The combined organic layers were washed with saturated
pey ); o || O || 213az5n | 220 | 674 sod?um chloride (5 mLx 2) and dried over anhydrous
. ’ ’ ' ' sodium sulfate. After removal of the solvent in vacuo, the
368.0 residue was purified by silica gel chromatography eluting
15¢ | Y| CHs |H @ -H| 177.5-199.2 | 65.9 | 469.5 with MeOH/DCM. The listed compounds were characterized
e 4702 by *H NMR for all compounds and3*C NMR for typical
~ _ _ — . compounds, see the Supporting Information.
15d | (7 | —CHs | -H H| 20872015 T2 :Zzz Preparation of 11.One equivalent of aldehyde was added
with stirring at room temperature to 0.2 mmol4fn 5 mL
15¢/ ?]@M —Ph | -H S» -H| 61.0-630 | 455 | 4716 of anhydrous MeOH. Fifteen minutes later, 1.0 equiv of
472.0 carboxylic acid and 1.0 equiv of isocyanide were added. The
15 | I |-CaHen | H _H| 237.0-230.2 | 419 | 4896 reaction mixturg was stir.re.d vigorously at. room temperature.
490.1 After the reaction was finished, as monitored by-+&S,
the solvent was evaporated. The crude proddaetas further

apurified yields for four steps fror. P The low yield was the ~ purified by crystallization or silica gel chromatography,
result of the existence of byproductCalculated molecular weight.  eluting with EtOAc and petroleum ether. The listed com-

4 Found molecular weight by positive-ion scanning using electro- pounds, except folllb, a mixture of four isomers, were
spray ionization (see details in the experiment sectidR)rified characterized bH NMR for all compounds an&C NMR
by crystallization.f A mixture of two enantiomers. - . .

for typical compounds, see the Supporting Information.
of solvent in vacuo, the residue was purified by silica gel  Preparation of 14. Compound 14 was obtained after the
chromatography, eluting with EtOAc and petroleum ether. reduction of13 by the Pd/C-HCOONH, or N&S;04/KCO;

The listed compounds were characterized'HyNMR for method. The reaction was monitored by +8IS. The

all compounds and®C NMR for typical compounds, see control step of dehydrogenation was accelerated and totally

the Supporting Information. completed within 30 min with microwave assistance (power,
Preparation of 10. The method in ref 25 was used with 250 W; pressure, 250 psi; temperature, 130). After

some slight modification. HCI (12 M) was added4d0.2 evaporation of the solvent, crud& was purified by silica

mmol) in ethanol until the pH was 4. The solution was then gel column chromatography eluting with EtOAc and petro-
concentrated to dryness. The residual 6-aminobenzoxazinondeum ether. The listed compounds were characterizetHby
hydrochloride (0.2 mmol) was mixed with dicyanodiamide NMR for all compounds and®C NMR for typical com-
(0.2 mmol) in water (5 mL) and reacted under microwave- pounds, see the Supporting Information.

assisted conditions as follows: power, 250 W; pressure, 250 Preparation of 15. Aldehyde (1.5 equiv) in 2 mL of
psi; temperature, 108C; hold time, 10 h. The reaction anhydrous EtOH was quickly added to compodddin THF
solution was then neutralized with saturated sodium bicar- and ethanol (3 mL, v/+= 1:1), followed by the addition of
bonate solution to pH 8 and extracted with DCM (5 mL 150 uL of acetic acid. The reaction mixture was stirred at
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Table 8. Structure, Melting Point, Yield, and LEMS for Table 9. Structure, Melting Point, Yield, and LEMS for
17 and21 18, 19, and22

R1 RY 1
N o.__R2 N 0.2 R2
Seee seec
N N" o 8 % L\sO

H RS L

Entry Ri Re R R mp(C) | Yield | LC-MS Entry Ry R: |Rs R | Rs mp(°C) | Yield | LC-MS
(%) %
17a | | —CHs |-H| -SH |291.6-292.6 | 86.4" | 3054 18a | *~~| -CHs; [-H| -CO- | -H |251.6-253.5| 65.0 | 289.3
306.2° 200.2°
17b | "3 | -CHs |-H| -SH |269.0-270.5 | 93.3° | 3354 18b° 6 —CHs |-H| —CO- | -H |2643-2645|744 | 3033
336.1 304.1
17¢? || _ | CHs |-H| -SH |144.2-1457 | 72.9° | 3335 18 | )| ~CHs |-H| -CO- | -H |2100-211.1| 844 | 3053
334.1 306.1
17d é —CHs |-H| -SH > 300 67.9° | 303.4 18d¢ iDM -Ph |[-H| -CO- | -H |2322-234.0| 774 | 4455
304.2 4459
17e | (5~ | CHs |-H| -SH > 300 86.4° | 339.4 18e | , I [-CoHiPh|-H| -CO- | -H [177.4-180.0 | 969 | 3795
340.1 380.0
17¢ | >~ | -Ph |-H| -SH |249.6-251.4 | 46.8° | 339.4 22a | >~ | —CH; |-H| -CO- |-CH;| 72.3-73.9 | 509 | 317.4
340.1 3182
17g >v\ﬂ>? _C,HsPh | -H —SH 201.5-203.4 | 61.6° | 4256 19a | —CH3 [-H[-COCO-| -H |[230.0-232.0| 20.5 | 289.3
425.9 290.1
21a Xv;c‘) —CH; | -H ~©}:§° 147.1-149.5 | 85.4° | 467.6 19b 6 —CH3z [-H[-COCO-| -H [208.7-212.1| 19.2 | 3153
468.2 3160
216 || _ | —CHs |-H (O | 164.0-165.9 | 707° | 469.6 a purified yields for four steps from. P Calculated molecular
h 470.1 weight. ¢ Found molecular weight by positive-ion scanning using
210 o< | —om |n s @5 027834 | 602 | 4536 ﬁ:&ig?;%rfagﬂl ié)l;iﬁ:g(t)ig n(wséer(sa.details in the experiment sectioh).
454.2
2d? ||| CHs [-H| -SCH, | 71.6-730 |625° | 3475

R,HN O

348.1 ! \|
CO,Et

ON NO,

aCollected yields for four steps frorh P Calculated molecular 13

weight. ¢ Found molecular weight by positive-ion scanning using
electrospray ionization (see details in the experiment sectiogh). paic l
mixture of two enantiomers.Purified yields for deriving the W»

mercapto groups. Filterating off the Pd/C and
HCOONH, colleting the filtrate.

" R,HN o
PN O " ll\
X P o

1 H

| H
] . i
i) R,CHO
> "
i) Amino-resin Reaction 2, 3
15’ l Filterating off the amino-resin,

. consentrating, washing,
Figure 4. Structure of the byproducts df5. extraction, evaporation to dryness.

aminomethyl polystyrene resin was added to scavenge the

excess aldehyde. The resin was filtered off and washed with

DCM and EtOH until the aldehyde was completely removed, Figure 5. Flow chart of the library synthesis of scaffold.

as determined by LEMS. The combined filtrates were

evaporated in vacuo to givis, which was purified by silica  followed by the addition of 3.0 equiv of NaNGn 1 mL of

gel column chromatography, eluting with EtOAc/petroleum water. The reaction solution quickly turned red. After

ether or DCM/MeOH. The listed compounds were character- approximately 30 min or longer, the reaction solution was

ized by'H NMR for all compounds ant®C NMR for typical neutralized with saturated sodium bicarbonate to pH 8 and

compounds, see the Supporting Information. extracted with EtOAc (4 mLx 3). The organic layer was
Preparation of 16.One milliliter of AcOH was added to  separated and washed with saturated sodium chloride (4 mL

compound14 in THF and ethanol (3 mL, viv= 1:1), x 2), and then it was dried over anhydrous,8@,. The

R1
\
. (o] o
room temperature for at least 4 h. Then, 5.0 equiv of Rz{\N:@[ l
N N~ ~o
15 H
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Figure 6. Building blocks of the 3,8-dihydro-5-oxa-1,3,8-triazacyclopenta[b]naphthalen-7-one library.

solvent was evaporated in vacuo. The residue was purifiedized byH NMR for all compounds an&#C NMR for typical
by silica gel column chromatography, eluting with EtOAc compounds, see the Supporting Information.
and petroleum ether. The listed compounds were character- Preparation of 17. Two milliliters of water was added to
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Purity Distribution of library characterized byH NMR for all compounds anéfC NMR
members for typical compounds, see the Supporting Information.
6 Preparation of 21. Three milliliters of EtOAc was added

to a reaction tube containing7 (0.2 mmol), followed by
the addition of 1.0 equiv of alkyl halide ot-halogen ketone.

The microwave-assisted conditions were set as follows:
power, 100 W; pressure, 100 psi; temperature; &phold
time, 25 min. Evaporation of the solvent g&& which was
purified by silica gel chromatography, eluting with EtOAc
compound14 in THF and ethanol (3 mL, viv= 1:1), and petroleum ether. The listed compounds were character—
followed by the addition of 15 equiv of GSThe reaction  i2€d by*H NMR for all compounds antC NMR for typical
solution was stirred vigorously at room temperature. The compounds, see the Supporting Information.
mixture was continuously stirred for an additibBan atroom General Procedure for Library Synthesis. One hundred
temperature after a pink to deep purple precipitate appearedMilligrams of HCOONH and 200 mg of Pd/C were added
The precipitate17, was collected by filtration and washed ~With vigorous magnetic stirring to the solution 8 (0.05
thoroughly with water. After it was dried, the precipitate was Mmol) in 1 mL of THF and 1 mL of anhydrous EtOH. The
directly characterized byH NMR for all compounds and  catalyst and excess undissolved HCOQM¢re filtered off
12C NMR for typical compounds, see the Supporting @s soon as the mixture turned colorless using our parallel
Information. filtering apparatus’ The filtrates were filtered into additional
Preparation of 18. Two equivalents of DIPEA and 1/3 éaction vessels containing 0.075 mmol of coded aldehyde
equiv of triphosgene were added to compodddin THF and 150uL of AcOH in 1 mL of EtOH. All the reaction
(3 mL). The reaction solution immediately turned bright Vessels were stirred and heated overnight at@y an
purple. The reaction solution was continuously stirred at H+P Labortechnik GmbH parallel synthesizer. Then, 150
room temperature for at least 5 h. The white salt was filtered M9 Of aminomethyl polystyrene resin was added to each
off, and the filtrate was concentrated under reduced pressurefaction vessel, and the mixtures were continuously stirred
The crude sample was purified by silica gel chromatography, & 40 °C until the excess of aldehyde was completely
eluting with EtOAc and petroleum ether. The listed com- émoved, as shown by LEVS detection. The resin was then
pounds were characterized By NMR for all compounds ~filtered and washed with DCM and EtOH using our parallel

and 13C NMR for typical compounds, see the Supporting filtering apparatus again. The combined filtrates of each
Information. vessel were concentrated under reduced pressure using an

Preparation of 19. One equivalent of (COG))and 3.0 HT-4 series Genevac evaporator. Three milliliters of DCM
and 5 mL of saturated NaHGQvere then added to each

|8 <50%8 50- 64%0 65- 79%0 80- 90%M >00%
Figure 7. Purity distribution of library members.

equiv of DIPEA in 10 mL of toluene were added dropwise ! 8 -
to compound.4 in 1,4-dioxane (3 mL) at room temperature regldue and fully mixed. The organic layers were collected
within 1 h. The reaction solution was then refluxed at 130 USing 5 mL phase separators and then completely evaporated.
°C for 24 h under argon protection. The solvent was removed All the compounds were finally analyzed by E®S and
under reduced pressure, and water was added to the residud-C—ELSD.

The anticipated compound was extracted with DCM (15 mL
x 3) and then washed with brine (15 mé 2). The organic
layer was dried over anhydrous 0, and then concen-
trated in vacuo to give crude produd®, which was purified

by silica gel chromatography, eluting with MeOH and DCM.
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