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Abstract: Azide derivatives of isatins were the needed initial materials for click chemistry in order
to form 1,2,3-triazoles. N-(w-Bromoalkyl)isatins were prepared by nucleophilic reaction of
(un)substituted isatins with appropriate dibromoalkanes. Some -azidoalkylisatins were
synthesized by reaction of corresponding w-bromoalkylisatins with sodium azide. The reactions
were performed in dry DMF as solvent in the presence of Kl as promotive agent. Product yields
achived 30-85%.
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Tém tat: Cac dan xuit azide cua isatin 1 cac chat dau can thiét cho phan tmg click dé tao ra di
vong 1,2,3-triazole. Cac din xuit N-(w-bromoalkyl)isatin can cho chuyén hoa dugc tong hop
tir phan mg thé nucleophile cuia cac isatin tuong tmg vdi cac dibromoalkane thich hop. Mot sd
N-(w-azidoalkyl)isatin c6 chira nhém thé hodc khong thé & vong benzene da dwoc téng hop bang
phan g cua cac N-(w-bromoalkyl)isatin twong tmg da tong hop dugc voi natri azide. Phan tng
dugc thyc hién trong DMF khan véi sy ¢c6 mat cia KI voi vai tro chit xuc tién. Hiéu sudt san

phém dat duoc 30-85%.

Tir khéa: Azide, alkyl hoa, azide hda, dibromoalkane, isatins.

1. Mé dau

Isatin (1H-indole-2,3-dione), cting duoc goi la
indenedione hodc indole quinone, 1a mot trong Cac
di vong ¢ hoat tinh sinh hoc [1]. Hop chit nay
duwoc Erdmann va Laurent phan 1ap lan dau tién
vao nam 1840 tir sy oxy hoa chat mau indigo
bang acid nitric va acid chromic [2]. Gan day, hoa
hoc cua isatin van con duge nhiéu nha hod hoc
quan tdm [1]. Cac dan xuat khac nhau cua isatin
ciing gip trong tu nhién, c6 mat trong nhidu loai
thyc vat. Chang han, methoxyphenyl-pentyl isatin
(c&c ancaloid melosatin) dugc phan lap ar
Melochia tomentosa, 5-(3'-methylbut-2'-yl)isatin
duoc phén 1ap tir Chaetomium globosum va 6-(3'-
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methylbuten-2'-yl)isatin dugc tim thdy trong
Streptomyces albus [2]. Céc tai liéu tham khao
[3] chi ra rang isatin va cac dan xuit cta né thé
hién nhiéu hoat tinh sinh hoc dang chi y, nhu
hoat tinh chdng ung thu [4, 5], khang khuén [6],
khang nim [7], chéng co giat [8], chong lao [91,
khéng HIV [10], chdng oxy hoa [11, 12], chdng
viém [13, 14], gay té [14], chong tram cam
[15]....

Céc din xuit cua di vong 1,2,3-triazole
dugc str dung rong réi trong chira bénh, va hién
nay, viéc nghién ciru tong hop va thim do hoat
tinh sinh hoc ctia chiing 12 mét trong nhiing linh
vyc quan trong nhat trong nghién ctru va phat
trién thuéc [16, 17]. Viéc két ndi (hoa hoc
click) giita vong isatin c6 nhom thé azido va
hop phan duong ¢ mang nira 1-alkyne thong
qua vong 1,2,3-triazole c6 thé mang lai cac hoat
tinh sinh hoc ding cht y cho cac phan tir dich
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[18]. Trong céch tlep can nay, ching toi bao
cdo mot s6 két qua vé viée su tong hop mot s6
N-(w-azidoalkyl)isatin, la cac chat ddu can thiét
cho héa hoc click dé tao ra mot s6 hop chit lai
isatin—1,2,3-triazole cho cac nghién ctru tiép theo.

2. Két qua va ban luin

Ngoai trir isatin khong thé c6 sin dé su
dung (dé diéu ché cac hop chat 4f-j va 5f-j
tuong tng), cac isatin thé khac (3a-e) duoc tong
hop tir cac aniline 1a-e c6 chira cac nhom thé
tuong ng bang phan tmg vong hoa Sandmeyer
clia cac dan xuat N-isonitrosoacetanilide 2a-e
tuong tmg (So do 1). Cac hop chét 2a-e dé dang

¢6 dugc bang phan mg cua céc aniline thé véi
chloral hydrate va hydroxylamine trong dung
dich natri sulfate bao hoa [5, 19]. Cac dan xut
N-(w-bromoalkyl)isatin duoc tong hop bang
phan ung thé nucleophile ciia cac din xuat
dibromoalkane trong tmg voi isatin khong thé
va isatin thé khac nhau (So d0 2).

Phan ung alkyl héa nay dugc thuc hién
trong dung méi DMF khan trong su c6 mét cua
kali carbonate v&1i vai tro base. Kali iodide duoc
cho vao dé xuc tién phan ung thé nucleophile
nay. Phan tmg dugc tién hanh bang cach khuiy
hdn hop phan ung & nhiét do 25 - 27 °C.

CCI;,CHO, NOH o
NHZOH z H,S0,
R — » R (0]
Na SO N~ 0 80°C N
2 2 4
H,0 H H

1a-e 2a-e

3a-e

So dd 1. Con dudng tong hop cac isatin thé tir aniline trong Gmg. O day, la-e,2a-e,3a-e: R = 5-Me, n =4 (a);
7-Me, n =4 (b); 5-Et, n =4 (c); 5-iC3Hz, n =4 (d); 5-F, n =3 (e).

Br-(CHy),

{I&

KI, Dry DMF

N KI Dry DMF

CH2) -Br
3a-j 4a-j

ﬁ&

N
60-70°C CH2

5a-j

i So dd 2. Con dudng tong hop cac N-(w-azidoalkyl)isatin tir isatin.
O day, 3a-j,4a-j,5a-j: R = 5-Me, n =4 (a); 7-Me, n =4 (b); 5-Et, n =4 (c); 5-iC3H7, n =4 (d);
5-F,n=3(e); H,n=3(f); H,n =4 (g); H, n =5 (h);H, n =6 (i); H, n =8 (j).

Phd IR cua cic hop chit N-(o-
bromoalkyl)isatin xuit hién cac bang song hép
thu déc trung cho dao dong cta cac nhom chirc
c6 mit trong phan tir. Bang song hap thu manh
& 2926-2856 cm™ dic trung cho dao dong hoa
tri cia C-H (mach alkyl). Bang song hap thuy
manh ¢ vung 1739-1720 cm™ dac trung cho
dao dong hoa tri cia nhom chirc C=0 (ketone).
Bing song hép thu dic trung cho dao dong hoa
tri cua lién két C=C trong vong thom & ving

1608-1467 Cm . Lién két C=0 (lactam) trong
vong isatin xuat hlen bang séng hap thu & ving
1660-1650 cm, tuy nhién bing séng nay doi
khi khong xuét hién do no bi che bdi bang song
hap thy manh ctia nhém C=0 ketone (Hinh 1).
Tiép theo, cic w-bromoalkylisatin 3a-j duoc
cho phan ung véi natri azide. Kali iodide ciing
dugc st dung dé lam chit xac tién cho su
chuyén hoa nay. Phan ung dugc thuc hién béng
phuong phap dun néng truyén thong trén ndi
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cach thuy 70 °C. Sy két thuc cua phin ung
duoc xac dinh bﬁng TLC véi hé dung mdi
n-hexane: ethyl acetate voi ti 16 7:3 (vé thé tich).
Két qua tong hop dugc dan ra trong Bang 1.

Su tao thanh cia dan xuit azide tir dan xuét
bromo twong tmg c6 thé dugc nhan biét bang phd
IR (Hinh 1). Tir viéc so sanh phd IR cia mot hop
chat dai dién, N-(4-bromoprop)isatin va dan xuat
azide twong Umg, N-(4-azidopropyl)isatin, ta c6 thé
nhan thdy ring dao dong hoé tri ctia hai nhom
chttc C=0 (lactam va carbonyl) hau nhu it thay
df)i trong khi d6, mét bang song hép thu manh
xuét hién trong pho IR cta dan xut azide, & s0
song v = 2092 cm ™. Pidu ndy x4c nhan rang su
chuyén hoa din xuit bromide thanh din xuét
azide da thanh cong. Nhom carbonyl ketone cua
cac hop chat 5a-j co hip thu dic trung & ving
v=1738-1726 cm™.
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Bang 1. Két qua tong hop cac din xuét azide 5a-j

. Thoi gian Hiéu suét
STT | Hop chat phéq }'rng '(% )
(gi0)
1 5a 15 79
2 5b 15 46
3 5c 2 70
4 5d 2 85
5 5e 15 62
6 5f 1,5 35
7 59 3 76
8 5h 2,5 30
9 5i 2,5 40
10 5j 3 80

AL

TS0

1600 1400 1200 1000 BO0D H00 400

...................................

Hinh 1. So sanh phd IR ciia N-(4-bromopropyl)isatin (A) va N-(4-azidopropyl)isatin (B).

Bing séng hip thy dic trung ciia nhom
>C=0 lactam ndm trong ving v = 1622—1620 cm™,
trong mot s trudong hop, bang song hap thy nay
bi xen phi bi bang song hap thu manh hon cua

nhoém carbonyl ketone. Pho 'H NMR cua cic
hop chit 3a-j co day du cac tin hidu cong
hudng ciia cac proton trong phan tir, bao gom
cac tin hi¢u trong vung & = 7,66-7,04 ppm cua
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cac proton thom (ctia vong benzene) va trong
vung & = 4,05-1,18 ppm cua cac proton
methylene & mach alkane gin v&i nguyén tir
nito cua isatin, trong do, cac nhom methylene
gin voi nito-isatin va vi nhém azido c6 tin
hiéu ndm & truong thap, véi & = 4,05-3,67 va
3,39-3.36 ppm tuong Gng, cac nhém methylene
¢ gitta mach thi cong hudong & truong cao hon
(8 = 1,69-1,18 ppm). Cac nhom alkyl gin véi
vong thom benzene c6 céac tin hi¢u cong huong
dac trung cho chung, chrfmg han, nhom
5-methyl ¢ 6= 2,27 ppm; 7-methyl c6 =248 ppm.
Mot hop chat dai dién (hop chat 5i) dugc do
ph6 3C NMR & xac nhan sy c6 mit cia hai
nhém >C=0 carbonyl. Trong ph6 3C NMR ciia
hop chét nay, tin hiéu cong hudng & & = 183,3 ppm,
nam ¢ truong yéu nhat trong pho, thuoc vé
nguyén tir carbon C-3 (la nhdm >C=0 ketone).
Do chuyén dich hoa hoc ¢ & = 157,8 ppm thudc
V& nguyén tir carbon C-2 (1a nhém >C=0 lactam).

Nhu vay, cac dir kién pho IR va NMR xéac
nhan rang nhom thé azido da dwoc gan vao
mach alkyl cua céc isatin 5a-j.

4. Két luan

Cac N-(o-bromoalkyl)isatin da  dugc
tong hop va chuyén hoa thanh cac dan xuat
N-(w-azidoalkyl)isatin twong tng véi hiéu suét
30-85%. Cau tric cua cac dan xut azide duoc
xé4c nhan bang phd IR va *H NMR.

5. Phén thwe nghiém

Piém nong chay dugc do trén thiét bi
STUART SMP3 (BIBBY STERILIN-Anh).
Phé hdng ngoai dwoc ghi lai trén may phd
FT-IR Affinity-1S (Shimadzu, Nhat Ban) &
dang ép vién KBr. Phé 'H NMR va *C NMR
dugc ghi trén may phé Avance Spectrometer
AV500 (Bruker, Dirc) 6 tan s6 lam viée 500.13 MHz
va 125.77 MHz, tuong g, st dung DMSO-ds
1am dung méi va TMS 1a chét chuén néi. Sic ki
16p mong dugc thuc hién trén cac tAm silica gel
60F254 No. 5715 (Merck, Ptac)vdi hé dung méi

n-hexane:ethyl acetate) vai ti 1¢ vé thé tich thich
hop theo timg d¢ dai mach alkyl va nhom thé &
vong isatin), cac vét chat duge nhan dién truc
tiép do mau sic riéng cua cac isatin twong Ung.
Tat ca cac isatin thé 1, ngoai trir isatin la, da
dugc didu ché trong phong thi nghiém bang
cach st dyng cdc qui trinh da biét [19]. Cac
N-(-bromoalkyl)isatin dugc téng hop theo qui
trinh tir tai liéu tham khao [20].

Qui trinh tong hop chung cac
N-(w-azidoalkyl)isatin (5a-j).

Hon hop phan tng gdom N-(o-
bromoalkyl)isatin (4a-j, 1 mmol), natri azide
(1,5 mmol, 945 mg) va mot vai tinh thé KI
trong DMF khan (5 ml) dugc khudy trén ndi
cach thﬁy ¢ nhi¢t d6 70-75 °C trong khoang
thoi gian 1,5-3 gio. Phan Gmg duoc kiém soat
bang sic ki ban mong. Sau khi phan tng két
thac, nude (10 ml) duge thém vao hdn hop dé
dap tét phan g va dé hoa tan cac mudi vo co.
HOon hop dugc chiét biang ethyl acetate
(3%5 ml). Dich chiét gop lai dwoc lam khan
bang natri sulfate khan. Loc bé chat lam khan.
Sau khi cit loai dung méi, san pham dwoc phan
lap tir phan cin bang sic ki cot thuong trén
silica gel véi hé dung moi thich hop. Cac san
pham azide nhan dwoc nhu chi ra dudi day.

N-(4-Azidobutyl)-5-methylisatin  (5a): Tu
4a (1 mmol, 296 mg). Thoi gian phan Ung
1,5 gio. Hiéu suit: 204 mg (92%). Chat rin mau
do (Sic ki cot, hé dung moéi n-hexane:ethyl
acetate = 6:1, vé& thé tich). M.p. 48-50 °C. IR
(KBr), v (cm™): 2928, 2867, 2098, 1737, 1622,
1599, 1491, 1346, 822; 'H NMR (DMSO-ds),
d (ppm): 745 (d, J = 2.0, 8.0 Hz, 1H, H-6),
7.34 (d, J = 2.0 Hz, 1H, H-4), 7.08 (d, J = 8.0 Hz,
1H, H-7), 366 (t, J = 6.75 Hz, 2H,
>NCH2CH,CH2CH:N3), 3.36 (t, J = 6.5 Hz, 2H,
>NCH2CH,CH2CH:N3), 2.27 (s, 3H, 5-CHa),
1.68-1.63 (m, 2H, >NCH,CH,CH,CH:N3),
1.61-1.56 (m, 2H, >NCH,CH,CH,CH:N3).

N-(4-Azidobutyl)-7-methylisatin (5b): Tu
4b (1 mmol, 296 mg). Thoi gian phan ung
1,5 gid. Hiéu sudt: 119 mg (46%). Chat dau
mau do (Séc ki cot, hé dung mdi n-hexane:ethyl
acetate = 7:3, vé& thé tich). IR (KBr), v (cm™):
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3024, 2939, 2870, 2092, 1726, 1597, 1485, 1346,
1305, 781, H NMR (DMSO-ds),
d (ppm): 7.46 (d, J = 7.0 Hz, 1H, H-4), 7.40 (dd, J
=15, 7.0 Hz, 1H, H-6), 7.04 (t, J = 7.0 Hz, 1H,
H-5), 3.85 [t, J = 7.0 Hz, 2H, >NCH2(CH,)3Ns],
3.39 [t, J = 7.75 Hz, 2H, >N(CH)sCH:N3], 2.48
(s,3H,7-CHa), 1.69-1.66 (m, 2H,
>NCH2CH2CH2CH2N3), 1.65—-1.59 (m, 2H,
>NCH2CH2CH2CH2N3).
N-(4-Azidobutyl)-5-ethylisatin (5c): T 4c
(1 mmol, 310 mg). Thoi gian phan tng 2 gio.
Hiéu suat: 70%. Chéat ddu mau do (Sic ki cot,
hé dung mdi n-hexane:ethyl acetate = 4:1, vé
thé tich). IR (KBr), v (cm™): 2964, 2931, 2870,
2090, 1728, 1618, 1487, 1346, 1168, 827
'H NMR (DMSO-dg), & (ppm): 7.51 (dd, J =
1.5, 8.0 Hz, 1H, H-6), 7.38 (d, J = 1.5 Hz, 1H,
H-4), 7.11 (d, J = 8.0 Hz, 1H, H-7), 3.67 (t, J =
7.5 Hz, 2H, >NCH,CHCH,CH;N3), 3.36 (t, J
= 6.75 Hz, 2H, >NCH,CH,CH,CH2N3), 2.58
(q, J = 7.5 Hz, 2H, 5-CH,CHs), 1.69-1.63
(m, 2H, >NCH,CH,CH,CH2N3), 1.62-1.56 (m,
2H, >NCH>CH>CH2CH2N3), 1.16 (t, J = 7.5
Hz, 3H, 5-CH,CH5).
N-(4-Azidobutyl)-5-isopropylisatin  (5d):
Tur 5d (1 mmol, 324 mg). Thoi gian phan Gng 2
gio. Hiéu suat: 243 mg (85%). Chit diu mau do
(Sic ki cot, hé dung mdi n-hexane:ethyl acetate
= 4:1, v& thé tich). IR (KBr), v (cm): 2958,
2868, 2092, 1732, 1620, 1597, 1487, 1352,
1174; *H NMR (DMSO-ds), & (ppm): 7.55 (dd,
J=2.0, 8.0 Hz, 1H, H-6), 7.42 (d, J = 2.0 Hz,
1H, H-4), 7.12 (d, J = 8.0 Hz, 1H, H-7), 3.67 ({,
J = 6.75 Hz, 2H, >NCH,CH,CH,CH;N3), 3.36
(t, J = 6.75 Hz, 2H, >NCH:CH>CH>CH:N3),
2.90 [quintet, J = 7.0 Hz, 1H, 5-CH(CHs3).],
1.69-1.63 (m, 2H, >NCH,CH;CH,CH2N3),
1.61-1.56 (m, 2H, >NCH,CH,CH>CHN3), 1.19
[d, J=7.0 Hz, 6H, 5-CHCHy3),].
N-(3-Azidopropyl)-5-fluoroisatin (5e): Tur
5e (1 mmol, 286 mg). Thoi gian phan ung 1,5
gio. Hiéu suat: 154 mg (62%). Chat diu mau da
cam (Sic ki cot, hé dung mdi n-hexane:ethyl
acetate = 7:3, vé thé tich). IR (KBr), v (cm™):
3069, 2933, 2873, 2094, 1730, 1620, 1608,
1481, 1261, 1168, 823; *H NMR (DMSO-ds),

& (ppm): 7.5 (td, Jeu = 2.75 Hz, Jun = 9.0 Hz,
1H, H-6), 7.45 (dd, Ju+ = 2.5 Hz, Jew = 7.0 Hz,
1H, H-4), 7.22 (dd, Jen = 3.75 Hz, Jun = 9.0 Hz,
1H, H-7), 373 (t, J = 6.75 Hz, 2H,
>NCH2CH2CH:Ns), 3.44 (t, J = 6.75 Hz, 2H,
>NCH,CH,CH:Ns), 1.84 (quintet, J = 6.75 Hz,
2H, >NCH>CH,CH2N3).
N-(3-Azidopropylisatin ~ (5f); T 5f
(1 mmol, 268 mg). Thoi gian phan tmg 1,5 gio.
Hiéu suat: 81 mg (35%). Chat diu mau do (Sic
ki cot, h¢ dung moi n-hexane:ethyl acetate =
7:3, vé thé tich). IR (KBr), v (cm™): 3062,
2931, 2870, 2092, 1730, 1606, 1467, 1354,
1091, 754; *H NMR (DMSO-ds), & (ppm): 7.66
(td, J = 1.5, 8.0 Hz, 1H, H-6), 7.55 (dd, J = 0.5,
7.5 Hz, 1H, H-4), 7.18 (d, J = 8.0 Hz, 1H, H-7),
7.13 (td, J = 0.5, 7.5 Hz, 1H, H-5), 4.05 (t, J =
6.25 Hz, 2H, >NCH,CH,CHN3), 3.75 (t, J =
6.25 Hz, 2H, >NCH,CH,CH:Ns), 1.93 (quintet,
J =6.25 Hz, 2H, >NCH,CH>CH2Ns3).
N-(4-Azidobutyl)isatin ~ (5g): Tu 5g
(1 mmol, 282 mg). Thoi gian phan tmg 3 gio.
Hiéu suat: 185 mg (76%). Chéat dau mau da cam
(Shc ki cot, hé dung méi n-hexane:ethyl acetate
= 4:1, v& thé tich). IR (KBr), v (cm): 3062,
2935, 2874, 2069, 1738, 1611, 1468, 1360,
1092, 753; *H NMR (DMSO-ds), & (ppm): 7.65
(td, J = 1.0, 8.0 Hz, 1H, H-6), 7.53 (d, J = 7.5
Hz, 1H, H-4), 7.19 (d, J = 8.0 Hz, 1H, H-7),
7.12 (t, J = 7.5 Hz, 1H, H-5), 3.69 (t, J = 7.0
Hz, 2H, >NCH2CH,CH,CH;N3), 3.56 (t, J =
6.75 Hz, 2H, >NCH;CH2CH,CH:Ns3),
1.88 (quintet, J = 7.0 Hz, 2H,
>NCH2CH2CH2CH2N3), 1.74 (sextet, J=70 Hz,
2H, >NCH2CH2CH20H2N3).
N-(5-Azidopentyl)isatin  (5h): T 5h
(1 mmol, 296 mg). Thoi gian phan g 2,5 gio.
Hiéu sudt: 77 mg (30%). Chit dau mau do
(Séc ki cot, hé dung moi n-hexane:ethyl acetate
= 7:3, v& thé tich). IR (KBr), v (cm™): 3062,
2937, 2864, 2090, 1730, 1606, 1467, 1350,
1091, 752; *H NMR (DMSO-ds), 8 (ppm): 7.65
(t, J = 8.0 Hz, 1H, H-6), 7.53 (d, J = 7.5 Hz,
1H, H-4), 7.19 (d, J = 8.0 Hz, 1H, H-7), 7.12
(t, J = 7.5 Hz, 1H, H-5), 3.67 (t, J = 7.25 Hz,
2H, >NCH,CH,CH,CH, CH2Ns), 3.30 [t, J =
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6.75 Hz, 2H, >NCH,).CH:Ns], 1.64 (quintet, J
= 725 Hz, 2H, >NCH2CH2CH2CH2CH2N3),
157 [quintet, J = 725 Hz, 2H,
>N(CH2)3CH.CH:Ns], 1.38 (quintet, J = 7.25
Hz, 2H, >NCH2CH2CH2CH2CH2N3).
N-(6-Azidohexyl)isatin (5i): Ttr 5i (1 mmol,
310 mg). Thoi gian phan tng 2,5 gio. Hiéu
sudt: 109 mg (40%). Chat diu mau do6 (Sic ki
cot, hé dung mdi n-hexane:ethyl acetate = 4:1,
vé thé tich). IR (KBr), v (cm?): 3063, 2937,
2096, 1737, 1612, 1469, 1355, 756; *H NMR
(DMSO-ds), & (ppm): 7.63 (t, J = 8.0 Hz, 1H,
H-6), 7.49 (d, J =7.5Hz, 1H, H-4), 7.14 (d, J =
8.0 Hz, 1H, H-7), 7.09 (t, J = 7.5 Hz, 1H, H-5),
3.64 [t, J = 7.25 Hz, 2H, >NCH,(CH,)sNj3],
3.45 (t, J = 7.25 Hz, 2H, >N(CH2)sCH:Nj3],
176 [quintet, J = 7.25 Hz, 2H,
>NCH2CH2(CH2)4aN3], 1.61 [quintet, J = 7.25
Hz, 2H, >N(CH2);CH.CH2N3], 1.43-1.37 (m,
2H, >NCH,CH,CH,CH,CH,CH:N3), 1.36-1.30
(m, H, >NCH,CH,CH,CH,CH,CH:N3); *3C
NMR (DMSO-ds), 8 (ppm): 183.3 (C-3, >C=0
ketone), 157.8 (C-2, >C=0 lactam), 150.6
(C-7a), 138.1 (C-5), 124.3 (C-7), 123.0 (C-6),
1172 (C-3a), 1105  (C-4), 347
[>NCH2(CH2)sNs], 32.1 [>N(CH)sCH2Njs],
27.1 (>NCHCH,CH,CH;CH,CH2N3), 26.5
(>NCH,CH,CH>CH,CH,CH:N3), 25.3
(>NCH,CH,CH>CH>CH,CH:N3).
N-(8-Azidooctyl)isatin (5j):Tw 5j (1 mmol,
338 mg). Thoi gian phan tmg 3 gio. Hiéu sut:
240 mg (80%). Chat dau mau da cam (Sic ki
cot, hé dung modi n-hexane:ethyl acetate = 7:3,
vé thé tich). IR (KBr), v (cm™): 3062, 2926,
2856, 2092, 1739, 1728, 1608, 1467, 1352,
1093, 752; *H NMR (DMSO-ds), & (ppm): 7.55
(m, 2H, H-6 & H-5), 7.09 (t, J = 7.5 Hz, 1H,
H-4), 6.89 (d, J = 8.0 Hz, 1H, H-7), 3.71 [t, J =
7.25 Hz, 2H, >NCH»(CH)sCH:N3], 3.40-3.37
[m, 2H, >NCH2(CH2)6CH2Ns], 1.83 [quintet,
J = 7.25 Hz, 4H, >NCH,CH(CH2),CH,CH:N3],

1.70 [quintet, J = 7.25 Hz, 4H,
>NCHzcHzCHzCHzCHzCHzCHzCH2N3], 1.44-
1.41 (m, 4H,

>NCHzcHzCHzCHzCHzCHzCHzCH2N3).
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