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TOM TAT

4(3H)-Quinazolinon & hop chét di vong chira 2
nguyén te nitrogen, lan déau tién duoc nha héa hoc
nguoi Nga V. Niementowski tong hop vao nam 1895
bang phan (g gitra acid anthranilic va formamid. Tt
dé dén nay, ngay cang cé nhiéu céng trinh nghién
ctru tap trung vao tim hiéu co ché dé cai tién phan
tng Niementowski va tim ra nhiéu phuong phap khac
dé téng hop cac hop chét di vong cé chira nhén
4(3H)-quinazolinon [1], [2], [3].

Dj vong 4(3H)-quinazolinon c¢é nhiéu tiém ndng
sinh hoc, vi vy van con cé nhiing nghién ctwu tiép
tuc vé phan (mng téng hop cac hoat chat nham phat
hién ra cac dan chat méi c6 gia tri.

Tir khéa: 4(3H)-Quinazolinon, hop chét dj vong,
Niementowski.

SUMMARY

4(3H)-Quinazolinon is the heterocyclic compound
with 2 nitrogen atoms, was first created by the
Russian chemist - V. Niementowski in 1895 by the
reaction between anthranilic acid and formamid. From
then on, there are many researches focusing on the
improvement of Niementowski reaction, and there
were many methods to synthesize the organic

compound from 4(3H)-quinazolinon derivatives [1], [2],

[3].

Because 4(3H)-quinazolinon had much potential
in bioactivity, so we need to do more researching to
create the new valuable derivatives of 4(3H)-

quinazolinon, in order to discover new valuable
chemicals.
Keywords:  4(3H)-Quinazolinon,  heterocyclic

compound, Niementowski reaction
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duwoc téng hop nhwng do né cé nhidu hoat tinh sinh
hoc nhw phong phi nhw tac déng (¢ ché hé than
kinh trung wong, an than gay ngu, e ché téng hop
thromboxan A,, (rc ché sw két tap tiéu cau, chéng co
that, lam gian phé quén, gay dan mach, ha huyét 4p,
lgii tiéu, ha nhiét, gidm dau, khang lao, khang khuén,
khang ky sinh trang, khang virus, khang ung thu,...[2],
[3]. Do d6, dén nay van dwoc sy quan tdm cla cac
nha tong hop héa hoc & nhiéu nwéc trén thé gidi
cling nhw & viét Nam.

Nhan thiy day la nhém hop chat cé nhiéu tiém
nang nghién ctu, ching t6i tién hanh dé tai “Gép
phan nghién ciru phan trng thé vij tri sé 2 cua di
vong 4(3H)-quinazolinon tao cdc san pham méi”
nham tim kiém nhirng dan chat mai, tir d6 déng gop
thém cac két qua nghién cu cho viéc tbng hop cac
dan chét tir di vong 4(3H)-quinazolinon.

POI TUONG VA PHUONG PHAP NGHIEN CUU

1. Téng hop

1.1. 2-Methyl-3-p-substitutedphenyl -4(3H)-
qumazolmon (1a—d) [6], [7]

Téng hop dan xudt thé vi tri 2,3 cla 4(3H)-
quinazolinon thdng qua acid N-acetylanthranilic v&i
ddn xuit cia anilin  hodc 2-methyl-4H-3,1-
benzoxazin-4-on. Acid N-acetylanthranilic va 2-
methyl-4H-3,1-benzoxazin-4-on déu dwoc tao thanh
tlr phadn (rng gitva acid anthranilic v&i anhydric acid
vira la chat tham gia phan &ng vira la dung méi. Tuy
nhién san phdm dong vong dé hat &m dé mé vong,
nén diéu ché dan xult thé vi tri 2,3 cla 4(3H)-
quinazolinon bang diéu ché in situ 2-methyl-4(3H)-
quinazolinon, sau khi loai dung moi dw rdi cho phan
&ng tiép v&i cac dan xuét cda anilin. Quy trinh phan
&ng c6 thé tém tat nhw sau:

160°C, PPA
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X = F, Cl, Br, NO,
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Cho acid anthranilic vao binh ciu 2 cé, thém
anhydrid acetic. Bun hdi lwu, khudy déu. Cét loai
anhydrid acetic (Ac,0) dw va acid acetic (AcOH) duGi
ap suét gidm. Chuyén dich sau ct loai vao binh cau
2 ¢6, cho tiép dan xuét cta anilin va polyphosphoric
acid (PPA). Hén hop phan (rng & khodng 130-140 °C.
Theo déi quéa trinh sdc ky bdng sac ky lép méng
(SKLM).

Sau khi phan (rng xay ra hoan toan, dé binh phan
&ng ngudi, cho hdn hop vao dung méi cén 10%, dun
nhe, loc Iy tha. Tda két tinh lai trong cdn 10%, va tay
mau béng than hoat. Say & 60 °C.

1.2. 2-Dibromomethyl-3-p-substitutedphenyl-
4(3H)-quinazolinon (2a - d) [4]

Brom héa vao nhém methyl gan cac nhém hat
manh, ching tdi chon NBS vi it doc va dé thao tac.
Quy trinh phan trng c6 thé tém tat nhw sau:

el e

H
2a-d

tilé mol 2:1

1a-d

Cho dan xuét 2-methyl-4(3H)-quinazolinon vao
binh cau 2 ¢ cé san cloroform khan, thém NBS, va
vai giot pyridin, khudy déu. Bun hén hgp phan (ng
trén & 55 °C, khudy déu. Kiém tra qua trinh phan &ng
bang SKLM. Hén hop dwoc loc dé loai bd NBS duw.
Léac l6p cloroform véi dung dich Na,S,0s, roi voi
nwéc mudi bao hoa, lam khan bang natri sulfat, loai
cloroform dudi ap suét gidm. Tinh ché bang sac ky
cot (SKC) v&i hé dung méi thich hop. Say & 60 °C.

21.3. 2-Disubstitutedmethyl-3-p-
substitutedphenyl-4(3H )-quinazolinon (3a-s) [5]

* Thay thé brom béng imidazol ho&c triazol thi c6
thé dung natri hydrid, butyl lithi hodc ethylat natri, &
day chung toi st dung ethylat natri vi c6 thé diéu ché
in situ tlr ethanol tuyét ddi va natri kim loai. Quy trinh

diéu ché c6 thé tém tét nhw sau:
R,= Imidazol/Triazol

Cho natr| vao binh cau 2 cb cé chiva ethanol tuyet
déi, chd natri tan hét, khudy déu 30 phat, thém
imidazol/ triazol vao, khudy déu thém 60 phat. Cho
dan xuét quinazolinon vao, khudy déu & nhiét do
phong, dun hdi lwu. Kiém tra phan (ng bang SKLM.

Lam lanh hdn hop, cho nuwéc dé pha ethylat natri
dw, chiét san pham béng cloroform. Cé cloroform thu
dwoc san phadm thd. Tinh ché san pham béng SKC
v&i hé dung méi thich hop. Say & 60 °C.

* Khi thay thé brom 2-aminothiazol thi cé thé dung
kali carbonat, kali hydroxyd hoac natri hydrid, & day
kali carbonat dwgc chon. Quy trinh diéu ché co thé
tém tat nhw sau:

Imldazol/ Triazol

Na/ EtOH
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Cho lan lwot dan xudt quinazolinon, 2-

aminothiazol va kali carbonat vao binh ciu 2 cb co
chira s&n ethanol, khudy déu va dun héi lvu. Kiém tra
phan &ng bang SKLM.

Loai dung méi tlr hén hop phén (rng, hda tan can
bang cloroform, rira can nhiéu lan véi nuwéc dé loai
cac mubi vo co. Lam khan cloroform bang natri sulfat,
loai cloroform dé dwoc san pham tho.

Tinh ché san phdm bang SKC vé&i hé dung méi
thich hop. Séy & 60 °C.

2.2. Kiém dinh san pham

= Sic ky lé&p méng: s dung ban méng
Silicagel 60 Fs, trang san va phat hién duoi dén t
ngoai & bwdc song 254 nm.

= Xac dinh nhiét d6 néng chay: trén may do
diém chay Sanyo-Gallenkamp.

= Phé héng ngoai (IR): trén may FTIR 8201
(Shimazu) phong may trung tdm — Phong nghién cu
khoa hoc, Khoa Duwoc Pai Hoc Y Dwoc TP.HCM.

= Phd cong hwéng tir hat nhan ('H-NMR): do
trén may Brucker tai Vién Hoa hoc — Vién Khoa hoc,
cong nghé Viét Nam.

= Pho khéi (MS): do trén may Quatro Micro ESI-
MS & B6 Mon Duorc liéu — Bai Hoc Y Dwgc TP.HCM.

KET QUA VA BAN LUAN

1. Téng hop dan chat 2-methyl-3-p-
substitutedphenyl-4(3H)-quinazolinon (1a—d)

D3 téng hop, tinh khiét hoa, chirng minh cau tric
va xac dinh tinh chét cta 4 dan chat 2-methyl-3-p-
substitutedphenyl-4(3H)-quinazolinon. Ky hiéu la 1a-d.

X

O oAV
N/)\CH3

(X =F, Cl, Br, NO,)

Bang 1: Tinh chét clia cac dan chét 2-methyl-3-p-
substitutedphenyl-4(3H)-quinazolinon (1a-d) tbng hop
duwoc

X=F X=ClI X=Br X=NO,
Ky hiéu 1a 1b 1c 1d
Hiéu suét 75 80 78 84
(%)

Tinhchat | Tinhthé vé |Tinhthé vo| Tinhthé | Tinh thé vo
dinh hinh dinh hinh | hinh vay, | dinh hinh
mautrdng | mautrdng | trdng | mau xanh

nga nga nhat

Nhiét dd | 150 - 151 OC 138- 149- 170 -

”én(g CC)héy 1390C | 1510C | 1710C
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Séc ky I6p| DCM-AcOEt | Twongtw | Twong | Twong tw
moéng (Ry) | (4:1): 0,71 1a tw 1a 1a
n-Hex-aceton
(5:2): 0,83
n-Hex-AcOEt
(7:3): 0,79
Phd Phu luc 1 Phuluc 1 | Phulyc | Phu luc 1
'H-NMR 1

3.2. Téng hop dan chéat 2-dibromomethyl-3-p-
substitutedphenyl-4(3H)-quinazolinon (2a - d)

D3 téng hop, tinh khiét hoa, chirng minh cAu truc
va xac dinh tinh chadt cla 4 dan chat 2-
Dibromomethyl-3-p-substitutedphenyl -4(3H)-
quinazolinon. Ky hiéu la 2a-d.

X
R
LY
N/ CHBr,

(X =F, Cl, Br, NO,)
Bang 2: Tinh chat cla cac dan chat 2-
dibromomethyl-3-p-substitutedphenyl-4(3H)-

quinazolinon (2a — d) tdng hop dwoc

Tinh | Tinh thé hinh kim, | Tinh thé | Tinh thé | Tinh thé
chét mau trang v6 dinh hinh v6 dinh
hinh, khéi, hinh,
mau mau vang nhat
tréng tréng
Nhiétdd| 493.1940c | 204 - 205207 - 208 220 - 221
nong oC oC oCc
chay
(C)
Séc ky | DCM-AcOEt(4:1): | Twong Twong | Twong tw
16p 0,55 n-Hex- tw 2a tw 2a 2a
méng | aceton(5:2): 0,67
(Rf) | n-Hex-AcOE(7:3):
0,65
Phd Phu luc 1 Phu luc 1 | Phu luc 1| Phu luc 1
'H-NMR

X=F X=ClI X=Br X=NO,
Ky hiéu 2a 2b 2C 2d
Hiéu 60 70 68 80
suét (%)

3. Tong hop dan chéat 2-disubstitutedmethyl-3-
p-substitutedphenyl-4(3H)-quinazolinon (3a-s)

D3 téng hop, tinh khiét hoa, chirng minh cAu truc
va xac dinh tinh chat cia 19 dan chat 2-
Disubstitutedmethyl-3-p-substitutedphenyl-4(3H)-
quinazolinon. Ky hiéu la 3a-s.

X
dN
7 _R
N)\CH 2
AN

R,

Bang 3: Tinh chét cla cac dan chét 2-disubstitutedmethyl-3-p-substitutedphenyl-4(3H)-quinazolinon (3a-s)

téng hop duoc:

X, Ry, Rz Tén goi/ Ky hiéu Hiéu | Tinh chat |Nhiét d6| Sé&c ky I&p méng (Ry) Phé IR Phd Phé MS
suat néng (cm™) "H-NMR
(%) chay(°C) (DMSO,
500MHz)
X=F, 2-(bromo-( 1H-imidazol-1- 40 Bot vo 119 - | DCM-AcOEt(4:1): 0,28 | 1635 (C=0), | Phu luc 1 | 399,21
R1=Br, yl)methyl)-3-(p- dinh hinh, | 420 oc n-Hex-aceton(5:2): 1610 (C=C),
R2=Imi fluorophenyl-4(3H)- trang nga 0,32 1579 (C=N),
quinazolinon n-Hex-AcOEt(7:3): 746 (aren
3a 0,30 thé)
X=F, 2-(di(7H-imidazol-1- 55 Tinh thé 120 - | DCM-AcOEt(4:1): 0,38 | Nhwtrén | Phuluc1 | 386,27
R1=R2= yl)methyl)-3-(p- hinh kim, | 4121 oc n-Hex-aceton(5:2):
Imi fluorophenyl-4(3H)- mau trang 0,54
quinazolinon n-Hex-AcOEt(7:3):
3b 0,50
X=F, 2-(bromo-(1H-triazol-1- 35 Tinh thé 170 — | DCM-AcOEt(4:1): 0,30 | Nhwtrén | Phuluc1 | 399.27
R1=Br, yl)methyl)-3-(p- hinh kim, | 471 o¢ n-Hex-aceton(5:2):
R2=Tri fluorophenyl-4(3H)- mau trang 0,34
quinazolinon n-Hex-AcOEt(7:3):
3c 0,40
X=F, 2-(di(1H-triazol-1- 62 Tinh thé 118 — | DCM-AcOEt(4:1): 0,40 | Nhwtrén | Phuluc1 | 388,24
R1=R2=Tri yl)methyl)-3-(p- hinh kim, | 119 oc n-Hex-aceton(5:2):
fluorophenyl-4(3H)- mau xam 0,60
quinazolinon nhat n-Hex-AcOEt(7:3):
3d 0,58
X=F, 2-(bromo-(thiazol-2- 30 Tinh thé 119 — | DCM-AcOEt(4:1): 0,28 | Nhuw trén Phu luc 1 | 429,99
R1=Br, ylamino)methyl)-3-(p- hinh kim, | 129 oc n-Hex-aceton(5:2):
R2=Thi fluorophenyl-4(3H)- mau cam 0,32
quinazolinon nhat n-Hex-AcOEt(7:3):
3e 0,30
X=F, 2-(di(thiazol-1- 60 Bot vo 182 - | DCM-AcOEt(4:1): 0,37 | Nhwtrén | Phuluc1 | 450,35
R1=R2=Thi ylamino)methyl)-3-(p- dinh hinh, | 183 0C n-Hex-aceton(5:2):
fluorophenyl-4(3H)- mau nau 0,61
quinazolinon n-Hex-AcOE(t(7:3):
3f 0,52
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X=Cl, 2-(bromo-(1H-imidazol-1- 40 Bot vo 129 - Twong ty 3a Nhw trén Phuluc 1 | 413,38
R1=Br, yl)methyl)-3-(p- dinh hinh, | 431 o¢
R2=Imi clorophenyl-4(3H)- trang nga
quinazolinon
39
X=Cl, 2-(di(1H-imidazol-1- 55 Tinh thé 144 — Twong ty 3b Nhw trén Phu luc 1 | 402,22
R1=R2=Imi yl)methyl)-3-(p- hinh vay, | 145 0c
clorophenyl-4(3H)- cam nhat
quinazolinon
3h
X=Cl, 2-(bromo-(1H-triazol-1- 35 Tinh thé 109 - Twong ty 3¢ Nhw trén Phuluc 1 | 415,18
R1=Br, yl)methyl)-3-(p- hinh vay, | 110 oc
R2=Tri clorophenyl-4(3H)- trang
quinazolinon
3i
X=Cl, 2-(di(1H-triazol-1- 62 Tinh thé 144 — Twong ty 3d Nhw trén | Phu luc 1 | 304,37
R1=R2=Tri yl)methyl)-3-(p-- hinh vay, | 145 0c
clorophenyl-4(3H)- vang nhat
quinazolinon
3j
X=Cl, 2-((triazol-1-yl)methyl)-3- 90 Tinh thé 145 - | DCM-AcOEt(4:1): 0,52 | Nhuw trén Phu luc 1 | 337,22
R1=H, (p-clorophenyl-4(3H)- hinh vay, | 146 oG n-Hex-aceton(5:2):
R2=Imi quinazolinon trang nga 0,65
3k n-Hex-AcOEt(7:3):
0,60
X=Cl, 2-((imidazol-1-yl)methyl)-3- | 90 Tinh thé 145 — Twong ty 3k Nhw trén Phu luc 1 | 336,78
R1=H, (p-clorophenyl-4(3H)- hinh vay, | 146 oC
R2=Tri quinazolinon trang nga
3l
X=Br, 2-(bromo-(1H-imidazol-1- 55 Tinh thé 158 — Twong ty 3b Nhuw trén Phuluc 1 | 447,12
R1=Br, yl)methyl)-3-(p- hinh vay, | 159 oG
R2=Imi bromophenyl-4(3H)- trang nga
quinazolinon
3n
X=Br, 2-(di(1H-imidazol-1- 40 Bot vo 135- Twong ty 3a Nhw trén Phu luc 1 | 457,13
R1=R2=Imi yl)methyl)-3-(p- dinh hinh, | 136 oC
bromophenyl-4(3H)- trang nga
quinazolinon
3m
X=Br, 2-(bromo-(1H-triazol-1- 35 Bot vo 146 — Twong ty 3c Nhw trén Phu luc 1 | 458,18
R1=Br, yl)methyl)-3-(p- dinh hinh, | 147 oc
R2=Tri bromophenyl-4(3H)- xam nhat
quinazolinon
30
X=Br, 2-(di(71H-triazol-1- 62 Tinh thé 159 — Twong ty 3d Nhuw trén Phu luc 1 | 448,22
R1=R2=Tri yl)methyl)-3-(p- hinh kim, | 160 oc
bromophenyl-4(3H)- trang nga
quinazolinon
3p
X=Br, 2-(bromo-(thiazol-2- 60 B6t vo 165 — Twong ty 3e Nhuw trén Phu luc 1 | 489,20
R1=Br, ylamino)methyl)-3-(p- dinh hinh, | 166 OC
R2=Thi bromophenyl-4(3H)- mau cam
quinazolinon
3q
X=NO,, 2-(bromo-(7H-imidazol-1- 40 Tinh thé 142 - Twong ty 3a Nhw trén Phu luc 1 | 425,31
R1=Br, | yl)methyl)-3-(p-nitrophenyl- hinh kim, | 143 o¢
R2=Imi 4(3H)-quinazolinon mau vang
3r
X=NO,, 2-(di(7H-imidazol-1- 55 Tinh thé 170 - Twong ty 3b Nhw trén Phu luc 1 | 413,37
R1=R2=Imi | yl)methyl)-3-(p-nitrophenyl- hinh kim, | 171 o¢
4(3H)-quinazolinon mau vang

3s

KET LUAN - DE NGHI o )

Béng phuo’ng phap déng vc‘)ng gitra acid anthranilic v&i anhydrid acetic roi tiep tuc phan L’fng v@i cac dan
xuat cta anilin dé duoc san pham thé vi tri sb 3 cua 4(3H)- qumazollnon tiép tuc brom héa dé thé hydro clia
nhém methyl & vi tri s6 2 thanh dibromo, tlr san pham dibromo nay chang t6i da thé cac dan xuét di vong nhw
imidazol, triazol va thiazol dé thu duwoc 19 chét, cac chat nay da dwoc chirng minh ciu truc qua cac phwong
phap hda ly hién dai nhw IR, 'H- NMR va MS va co cau trdc dung vo&i dw doan. Cac san phdm nay dang duoc
dem thtr nghiém hoat tinh khang nam va khang khuan.
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Phu luc 1: Phd "H-NMR (DMSO, 500MHz) ctia cac chét tbng hop dwoc

Chat Phd "H-NMR (DMSO, 500MHz)
tdng
hop
Ta | 8,09 (dd, J = 1,5Hz, 8Hz, 1H, H5); 7,85-7,81 (m, 1H, H7); 7.65 (d, J=1Hz, 8,5Hz, 1H, H8); 7,53-7,49 (m, 3H, H6,
H2', H6'); 7,41-7,37 (m, 2H, H3", H5): 2,13 (s, 3H, -CHa)
1b 8,09 (dd, J=1,5Hz, 7,75Hz, 1H, H5); 7,86-7,82 (m, 1H, H7); 7,66-7,62 (m, 3H, H8, H3’, HY’); 7,53-7,50 (m, 3H, H6,
H2', H6'); 2,13 (s, 3H, -CH)
1c | 8,09 (dd, J=1,5Hz, 8Hz, 1H, H5); 7,86-7,82 (m, 1H, H7); 7,78-7,75 (m, 2H, HZ', HE); 7,66 (d, J=7,5Hz, 1H, H8);
7,53-7,50 (m, 1H, H6); 7,46-7,43 (m, 2H, H3, H5': 2,13 (s, 3H, -CHs)
1d |8,42-8,40 (m, 2H, H3’, H5"); 8,11 (dd, J=1,5Hz, 7,75Hz, 1H, H5); 7,87-7,84 (m, 1H, H7); 7,66-7,80 (m, 2H, H2’, HE");

7,68 (d, J=8Hz, 1H, H8); 7,55-7,21 (m, 1H, H6); 2,14 (s, 3H, -CHs)

2a 8,29-8,28 (d, J = 8Hz, 1H, H5); 7,90-7,83 (m, 2H, H-aromatic); 7,568-7,55 (m, 1H, H7); 7,37-7,35 (m, 2H, H6, H8);
7,31-7,27 (m, 2H, H-aromatic); 6,07 (s, 1H, Hcrer)
2b | 8,29-8,27 (dd, J=1,5Hz; 7,75Hz, 1H, H5); 7,91-7,83 (m, 2H, H-aromatic); 7,58-7,54 (m, 1H, H7); 7,37-7,35 (m, 2H,
H6, H8); 7,31-7,28 (, 2H, H-aromatic); 6,07 (s, 1H, Hcrer)
2c 8,29-8,28 (dd, J= 8Hz, 1H, H5); 7,90-7,85 (m, 2H, H6, H8); 7,75-7,73 (d, J=8,5Hz, 2H, H-aromatic); 7,58-7,55 (m,
1H, H7); 7,25-7,24 (m, 1H, H-aromatic); 6,06 (s, 1H, Hcrer)
2d 8,49-8,48 (m, 2H, H-aromatic); 8,30-8,29 (dd, J=1Hz, 7,75Hz, 1H, H5); 7,93-7,87 (m, 2H, H-aromatic); 7,63-7,59
(m, 3H, H6, H7, H8); 6,01 (s, 1H, Hcrer)
3a | 8,28 -8,22 (m, 2H, H2', HE); 7,85 (d, J= 2Hz, 1H, H5); 7,39 (d, J= 1Hz, 1H, H2"); 7,32 — 7,27 (m, 3H,H6, H7, H8);
7,06 — 7,03 (m, 2H, H3', H5'); 6,94 (d, J= 3,5Hz, 1H, H5"); 6,45 (d, J= 3,5Hz, 1H, H4"); 5,79 (s, 1H, CH)
3b 7,76 - 7,70 (m, 2H, H2', H6); 7,50 (d, J= 1,5Hz, 1H, H5); 7,35 (d, J= 1Hz, 2H, H2"); 7,29 — 7,24 (m, 3H,H6, H7,
H8); 7,06 — 7,03 (m, 2H, H3’, H5’); 6,91 (d, J= 3,5Hz, 1H, H5"); 6,40 (d, J= 3,5Hz, 1H, H4"); 5,49 (s, 1H, CH)
3c | 8,02-7,96 (m, 2H, H2’, H6’); 7,85 (d, J= 4Hz, 1H, H5"); 7,29 (d, J= 1Hz, 1H, H5); 7,21 (d, J=4Hz, 1H, H3"); 7,09 —
7,04 (m, 3H, H6, H7, H8); 6,95 — 6,92 (m, 2H, H3’, H5'); 5,21 (s, 1H, CH)
3d |7,57-7,51(m, 2H, H2’, H6); 7,45 (d, J= 4Hz, 1H, H5"); 7,25 (d, J=1,5Hz, 1H, H5); 7,24 (d, J=4Hz, 1H, H3"); 6,80
— 6,75 (m, 3H, H6, H7, H8); 6,62 — 6,59 (m, 2H, H3’, H5’); 5,29 (s, 1H, CH)

3e | 8,25-8,22 (m, 2H, H2', H6); 7,85 (d, J= 1Hz, 1H, H5); 7,30 — 7,27 (m, 3H, H6, H7, H8); 7,26 — 7,24 (m, 2H, H3’,

H5’); 7,07 (d, J= 3,5HZ, 1H, H5"); 6,53 (d, J= 3,5Hz, 1H, H4"); 5,87 (d, J= 3Hz, 1H, CH); 5,06 (d, J= 3,5Hz, 1H,
NH)
3f |8,01-7,95(m, 2H, H2, H6’); 7,52 (d, J= 1,5Hz, 1H, H5); 7,06 — 7,01 (m, 3H, H6, H7, H8); 6,89 — 6, 85 (m, 2H, H3’,
H5'); 6,59 (d, J=4HZ, 1H, H5"); 6,02 (d, J= 4Hz, 1H, H4"); 5,31 (d, J= 2Hz, 2H, NH); 4,87 (t, 1H, CH)
3g |8,69(d, J=5Hz, 1H, H5'); 7,99 (d, J= 1Hz, 1H, H2"); 7,61 — 7,56 (m, 3H, H6, H7, H8); 7,36 — 7,30 (m, 2H, H2', HE’);

7,28 — 7,25 (m, 2H, H3', H5'); 6,92 (d, J= 3,5Hz, 1H, H5”); 6,70 (d, J= 3,5Hz, 1H, H4”): 4,91 (s, 1H, CH)

3h

8,10 (d, J= 5Hz, 1H, H5)); 7,70 (d, J= 1Hz, 1H, H2"); 7,49 — 7, 45 (m, 3H, H6, H7, H8); 7,44 — 7,29 (m, 2H, H2’, HE);
7,27 — 7,24 (m, 2H, H3', H5'); 7,04 (d, J= 3,5Hz, 1H, H5”); 6,71 (d, J= 3,5Hz, 1H, H4”): 4,90 (s, 1H, CH)

3i | 7,97 (d, J=3,5Hz, 1H, H5"); 7,54 (d, J= 5Hz, 1H, H5); 7,46 (d, J= 3,5Hz, 1H, H3"); 7,29 — 7,24 (m, 3H, H6, H7, H8);
6,95 — 6,89 (m, 2H, H2', H6'); 6,62 — 6,59 (m, 2H, H3', H5'); 4,91 (s, 1H, CH)

3j 7,99 (d, J= 4Hz, 1H, H5"); 7,66 (d, J= 5,5Hz, 1H, H5); 7,47 (d, J= 4Hz, 1H, H3"); 7,30 — 7,25 (m, 3H, H6, H7, H8);
6,86 — 6,80 (m, 2H, H2", HE'); 6,60 — 6,57 (m, 2H, H3', H5"); 4,91 (s, 1H, CH)

3k | 7,82(d, J= 4Hz, 1H, H5"); 7,51 (d, J= 5Hz, 1H, H5); 7,44 (d, J= 4Hz, 1H, H3"); 7,27 — 7,22 (m, 3H, H6, H7, H8);
6,86 — 6,80 (m, 2H, H2’, HE'); 6,60 — 6,57 (m, 2H, H3', H5'); 4,09 (s, 1H, CH)

3l | 8,68 (d, J= 5Hz, 1H, H5); 8,05 (d, J= 1Hz, 2H, H2"); 7,63 — 7,58 (m, 3H, H6, H7, H8); 7,41 — 7,37 (m, 2H, H2', HE);

7,35 — 7,25 (m, 2H, H3', H5'); 6,95 (d, J= 3,5Hz, 1H, H5”); 6,74 (d, J= 3,5Hz, 1H, H4”): 4,07 (s, 1H, CH)
3n 8,26 — 8,56 (m, 2H, H2', HE’); 7,97 (d, J= 1,5Hz, 1H, H5); 7,61 (d, J= 1Hz, 1H, H2"); 7,39 — 7,34 (m, 3H, H6, H7,
H8); 7,24 — 7,21 (m, 2H, H3’, H5'); 6,95 (d, J= 3,5Hz, 1H, H5”); 6,46 (d, J= 3,5Hz, 1H, H4”); 5,70 (s, 1H, CH)
3m | 8,16 (d, J= 1,5Hz, 1H, H5); 7,87 (d, J= 1Hz, 2H, H2"); 7,36 — 7,31 (m, 3H, H6, H7, H87,19 — 7,10 (m, 4H, H2', HE’,
H3', H5'); 6,91 (d, J= 3,5Hz, 1H, H5"); 6,70 (d, J= 3,5Hz, 1H, H4"); 5,27 (s, 1H, CH)
30 | 8,31-8,25(m, 2H, H2', HE’); 7,82 (d, J=4,5Hz, 1H, H5"); 7,40 (d, J=1,5Hz, 1H, H5); 7,38 (d, J=4,5Hz, 1H, H3");
7,26 — 7,21 (m, 3H, H6, H7, H8); 7,19 — 7,16 (m, 2H, H3’, H5’); 4,93 (s, 1H, CH)
3p | 8,03 (d, J= 4,5Hz, 2H, H5"); 8,02 — 7,96 (m, 2H, H2', HE'); 7,30 (d, J= 1,5Hz, 1H, H5); 7,26 (d, J= 4,5Hz, 2H, H3");
7,17 — 7,12 (m, 3H, H6, H7, H8); 7,04 — 7,01 (m, 2H, H3’, H5'); 5,21 (s, 1H, CH)
3q |[8,25-8,19 (m, 2H, H2', H6’); 7,84 (d, J= 1Hz, 1H, H5); 7,30-7,25 (m, 3H, H6, H7, H8); 7,17-7,14 (m, 2H, H3’, H5’);
7,02 (d, J= 3,5Hz, 1H, H5"); 6,49 (d, J= 3,5Hz, 1H, H4"); 5,78 (d, J= 4Hz, 1H, CH); 4,92 (d, J= 4,5Hz, 1H, NH)
3r | 8,05- 8,02 (m, 2H, H3", H5'); 7,90 (d, J= 1,5Hz, 1H, H5); 7,64 (d, J= 1Hz, 1H, H2"); 7,63 — 7,57 (m, 2H, H2", HB');
7,56 — 7,51 (m, 3H, H6, H7, H8): 6,96 (d, J= 3,5Hz, 1H, H5); 6,48 (d, J= 3,5Hz, 1H, H4”): 5,32 (s, 1H, CH)
3s | 8,04-8,01(m, 2H, H3, H5)); 7,89 (d, J= 1,5Hz, 1H, H5); 7,63 (d, J= 1Hz, 1H, H2"); 7,60 — 7,54 (m, 2H, H2’, H6);
7,53 — 7,48 (m, 3H, H6, H7, H8): 6,92 (d, J= 3,5Hz, 1H, H5); 6,45 (d, J= 3,5Hz, 1H, H4”): 5,38 (s, 1H, CH)
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