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Syntheses and a-Glucosidase Inhibitions of Aldisin and
Its Derivatives
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Abstract Aldisin (6,7-dihydropyrrolo[2,3-c]azepine-4,8(1H,5H)-dione) and its derivatives, 1-methy-
laldisin and 3-bromoaldisin, were synthesized by cyclization of 3-[(pyrrole-2-carbonyl)amino] propionic ac-
ids in phosphorus oxychloride under reflux. Their structures were characterized by *H NMR, *C NMR,
FABMS, IR spectra and elemental analysis. The crystal structure of 1-methylaldisin was determined by sin-
gle-crystal X-ray diffraction. And the a-glucosidase inhibitions of these compounds have also been studied.
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IKARAE K N-(2-RHE s L )-B- T 28R, e A — S Aok
PER R BEACRIR, A H ks =4 Aldising S ILRTZEY)
la~1c. DAHTEE A FIE SR 1o B, 28 X TS frhis
WFFCEL S .

1 SLEES

1.1 FENSHEMIRT

XRS-1 H0 45 s (L B e A3, W R
£ 1E); Eqinox55 1AM HEAY (44 [F Bruker A 7]); Inova
500NB &} 300NB # M 4R (e [H Varian A7), TMS
bR Vario EL JGE /T (4 [E Elementar 24 +]); VG
ZAB-HS T4 17 2 17 85 43 B 4 sl Ak, 2 2l 7,
S R T F K 25 B 1K
1.2 2-Z5 ZEREMIZ4)HIE K

2- 5 LT RE N (42) Al N- R HL-2- = 40 2 T St s
(4C) % SCHR[O] 7 A K.

4-JR-2- = LR FENE % (4b): #F 500 mL [k
RN 2-=& LBEFENE 30 mmol (6.38 g), 200 mL
CCl, f1 5 mg L, i34t F 242 30 mmol Br,
(1.53 mL)f# 60 mL CCl, ¥, 1 h 58, 4ERmliEE 25~
30 °C )% 0.5 h. ¥4 in 20% Na,COs & pH 7~8, i &k
TR, Sy NUZE; KA 20 mL CCl, %Y, #5F
AP, Tk NaSO, T4, Wk 7EH CCly, M/ =Y4
CoHsOH : H,0=5: 1 (V: WIEHHE LW, fHEKE
FrIR 1A 8.09 g, K 92.6%. m.p. 136~138 C, 5k
i1 YH4F; 'H NMR (500 MHz, CDCl3) &: 9.50 (brs, 1H,
PyNH), 7.35 (dd, J=1.5, 3.0 Hz, 1H, PyH), 7.15 (dd,
J=1.5, 3.5 Hz, 1H, PyH); FABMS m/z (%): 290, 292 (M ",
13,12), 172, 174 ([CsH;NBrCQ] *, 13, 13).

1.3 N-(-2-MtrE R ELE)-B- A RER FEE(I)AIE K

7E 50 mL & JELEIE 1 I 20 mmol - T4 24 % PG 16
MR, 20 mmol 2-= A LWL AT 30 mL 21, i
FERWIN A mL = 4%, 10 miniiise, i N gkSi ek 16
h (TLC BRERSONY). 451N, ek ZE H O, TR
I 40 mL K, A = Z & ERIR £h K ad 8 1) — s i,
WA TEA LY, FHKse bk, 45 0 A sk B R
N-(2-nbk s FH IS ) 2 SR HH . KA 3X 15 mL 4R &
BEAEEL, Jo/K NapSO, TR, k78 H LR L1,
RYE FIRWERESIF. R4 E L4 200~300
H AR AT S A alih . 25 G ™ i 1) Ak 3R &5 7 R Ak
~:

N-(2- Ak i F I 5 ) - 8- P4 2 R FH 1 (Ba): R ) H
5% LIEE 4 i, fHERt R A 3.72 g, IE 94.9%.
m.p. 133~134 °C; *H NMR (500 MHz, CDCl5) §: 10.40
(brs, 1H, PyNH), 6.93~6.91 (m, 1H, PyH), 6.76 (brs, 1H,
CONH), 6.62~6.60 (m, 1H, PyH), 6.21~6.20 (m, 1H,
PyH), 3.70 (s, 3H, OCHs), 3.71~3.67 (m, 2H, 3-CH,),
2.64 (t, 3=6.0 Hz, 2H, 2-CH,); FABMS m/z (%): 197
(IM+1]", 100), 94 ([C4H,NCO] ", 50).

N-(4-75L-2- N s FE P G ) - - T 24 R Y 1 (3b): KL ™9
H 95% LM E 4 i, fHRF{ (1A 4.60 g, W% 83.7%.
m.p. 78~79 “C; *H NMR (300 MHz, CDCl3) &: 9.91 (brs,
1H, PyNH), 6.85~6.83 (m, 1H, PyH), 6.54 (brs, 1H,
CONH), 6.52~6.50 (m, 1H, PyH), 3.66 (s, 3H, OCH,),
3.61 (g, J=6.0 Hz, 2H, 3-CH,), 2.57 (t, J=6.0 Hz, 2H,
2-CH,); FABMS m/z (%): 275, 277 ((M+1]", 47, 47),
172, 174 ([BrC,HsNCQ] , 16, 16).

N-(2- FF - 2- it s P gk 3 )- 8- TR 20 1% Y I (3c): L ™
W 200~300 HEERAEZEHNT, Ak 0 LR 4=
703 (VI V)UEME, AR Rk 3.46 g, iR 82.4%.
'H NMR (500 MHz, CDCl5) 6: 6.71~6.70 (m, 1H, PyH),
6.54~6.53 (m, 1H, PyH), 6.48 (brs, 1H, CONH), 6.07~
6.06 (M, 1H, PyH), 3.93 (d, J=1.5 Hz, 3H, PyNCH,), 3.71
(s, 3H, OCHj), 3.64 (t, J=6.0 Hz, 2H, 3-CH,), 2.62 (t, J=
6.0 Hz, 2H, 2-CH,); GC-MS (70 eV) m/z (%): 210 (M*,
26), 108 ([CH3C,HsNCO] ", 100).

1.4 N-(2-RL Mg FAELE)-B- T RBR(2) B9 S X

N-(2- 1t s 28 -B- I 2 82 H R 15 mmol, 10%
NaOH 7K¥## 30 mL, &EF 6 mL, =i FHik: 24 h, %
I 10%# R E pH 2~3, WuERRZARBEY, KIS
4X15 mL LR OEE#HL, To7K NagSO, ;i 25
LR TG, ERE AT R Y 95% LI T4, i, 19 N-(2-
L s R G )- 8- TR 20 IR it AR 25 6 ™ 40 ) A BRI 45 7
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N-(2- 1t 1 F I ik )-B- TN 2 PR (2): KHL ™ ) 28 J 245 i
R R Sk 2,59 g, % 90.4%. m.p. 149~150 C;
'H NMR (500 MHz, DM SO-dg) 6: 12.10 (brs, 1H, COOH),
11.32 (brs, 1H, PyNH), 7.94 (t, J=5.5 Hz, 1H, CONH),
6.82~6.81 (m, 1H, PyH), 6.72~6.70 (m, 1H, PyH),
6.06~6.04 (m, 1H, PyH), 3.41 (dd, J=7.0, 5.5 Hz, 2H,
3-CH,), 2.47 (t, J=7.0 Hz, 2H, 2-CH),).

N-(4-58-2- L s PR R )-B- TN 24 1R (2b): HH ) 42
iR iR 3.71 g, W% 94.8%. m.p. 156~157
‘C; '™H NMR (300 MHz, DMSO-dg) 4: 12.25 (brs, 1H,
COOH), 11.79 (brs, 1H, PyNH), 8.16 (brs, 1H, CONH),
6.96~6.94 (m, 1H, PyH), 6.81~6.80 (m, 1H, PyH),
3.40~3.36 (m, 2H, 3-CH,), 2.47 (t, J=7.2 Hz, 2H,
2-CH,).

N-(1- - 2- ik s F gt I ) - 8- N 2 12 (2¢): KL=
AE R AR O R E 2.80 g, W 95.2%. m.p.
133~133.5 ‘C; 'H NMR (500 MHz, Acetone-dg) d: 7.37
(brs, 1H, CONH), 6.79 (t, J=2.1 Hz, 1H, PyH), 6.68 (dd,
J=3.9, 1.8 Hz, 1H, PyH), 5.97 (dd, J=3.9, 2.7 Hz, 1H,
PyH), 3.89 (s, 3H, PyNCHj3), 3.57~3.50 (m, 2H, 3-CH,),
2.59 (t, J=6.9 Hz, 2H, 2-CH,).

15 &M LBEK

50 mL I By CaCly T IRl ve Bk,
N 20 mL =&, #4100 'C, — kM 10
mmol N-(2-Itkig FEIL)-B- N2 B2, In#AEl 2~3 h. Jx
NV HIA 40~50 C, MAZE] 50 mL K-k, FidE
RN 10% NaOH /K 2 i, ik IEkR XA, K
HH 4X 15 mL LR LBEAEHL, To7K NapSO, T 14,
IR ZE I Ol FIRDSEL N, 225 Aldisin k.
A L) B R B R 45 R AR R

&Y la MR N 2 h EEEH Y4
CH3OH : DMF=3: 1 (V: WWERME L5, kB
Ak 0.93 g, K 57.4%. m.p. 268~270 C (L5 ik
269 ‘CHI%F); *H NMR (500 MHz, DMSO-ds) &: 12.08 (br,
1H, PyNH), 8.24 (brs, 1H, CONH), 6.97 (t, J=2.5 Hz, 1H,
PyH), 6.55 (t, J=2.5 Hz, 1H, PyH), 3.37~3.34 (m, 2H,
6-CHy), 2.71~2.69 (m, 2H, 5-CH,); *C NMR (500 MHz,
DMSO-ds) §: 194.16, 162.10, 127.83, 123.48, 122.20,
109.40, 43.44, 36.49; IR (KBr) v: 3425, 3213, 3068, 1664,
1553, 1478, 1267 cm %, FABMS m/z (%): 165 ((M+1]",
36). Anal. calcd for CgHgN,O,: C 58.53, H 4.91, N 17.06;
found C 58.39, H 4.96, N 17.07.

&Y 1b: PR 3 h, R F R4 CH;0H
ER A E 45 8 o fh ik 1.31 g, ¥ 53.8%. m.p.

238~240 ‘C; *H NMR (300 MHz, DMSO-ds) d: 12.53
(brs, 1H, PyNH), 8.47 (t, J=4.8 Hz, 1H, CONH), 7.19 (d,
J=2.7 Hz, 1H, PyH), 3.35~3.31 (m, 2H, 6-CH,), 2.74~
2.71 (m, 2H, 5-CH,); *C NMR (300 MHz, DM SO-ds) o:
193.27, 161.45, 128.70, 123.73, 118.99, 96.93, 44.39,
36.16; IR (KBr) v: 3439, 3202, 3068, 1688, 1649, 1479,
1211 cm ™Y, FABMS mz (%): 243, 245 (M+1]", 6, 5.5).
Anal. cacd for CgH,BrN,O,: C 39.53, H 2.90, N 11.53;
found C 39.71, H 2.76, N 11.61.

&Y 1c RN 2 h. dRES R4 CHOH
YRR E 25 b, AR A5k 1.06 g, % 59.5%. m.p.
197~198 “C; 'H NMR (500 MHz, DMSO-dg) 5: 8.25 (brs,
1H, CONH), 7.05 (d, J=3.0 Hz, 1H, PyH), 6.48 (d, J=3.0
Hz, 1H, PyH), 3.86 (s, 3H, PyNCHg), 3.34~3.30 (m, 2H,
6-CHy,), 2.65~2.63 (m, 2H, 5-CH,); *C NMR (500 MHz,
DMSO-dg) &: 194.45, 162.24, 128.47, 126.69, 125.25,
107.75, 43.86, 36.72, 36.48; IR (KBr) v: 3337, 3099, 1634,
1528, 1480, 1253 cm *; FABMS m/z (%): 179 ((M+1]",
100), 149 (82). Anal. calcd for CgH1O,N,: C 60.66, H
5.66, N 15.72; found C 60.76, H 5.75, N 15.70.

1.6 L& 1c MBRKLEHNE

IR e 1SR ATC B AR, S R
B, ORI K, R IR AT B T EE AR
TR ) ECAR /N A 0.50 mm X 0.37 mmX0.24 mm )
i ZE Brucker SMART 1000 CCD X 54k 5 i R S
b, LS AL Mo Ka (A=0.071073 nm)#E5 J 65, i
i 273(2) K T, 75 2.95°<0<<27.05°7 [ Y e 4E S S 5
P, JLCEE R 5343 AN A, AT A(Re=0.0144)
1833 />, 1665 ANAIWLEE sl >20(1)]. Hodh i kb 34
SAINT + 274, W IEAEH SADABS, (Al HEAR I
REWOhE, IR E S Rk, & 45 4
SHELXTL e iy ELEaEkim i, 4xilEalsl 1 A8hR
J 5 ) IS A M N BB IE, SR T
P78 B NS 2, B & A5 25 R - Ry=0.0343,
WR,=0.1044, 5 Ji7 728 L1~ 2 % FE 1) e R AE A e /IME
4351k 229 F1—206 e/nm®.

1.7 o-BEREEEIHE AN E

B B PIRT o 7 K T )0 S A PR SR
HI McCarter 2021 757 o a-MIATEF R T 510 1/
L /NI (18 1K) pH=6.8 W RRZE M P Ak B,
A- i 5 2R 7Y - or- ML il 367 260 B L7 9 1 A [R) G2 i b 4 O i
Y. B2 VT DM SO HIAINREE B . 240 pL i
WM 750 pl JEMIE, £ 37 ‘CF, H] Shimadzu PC2450
S HN AT WA S 5E A K Y - - P P 4] 26 7
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(RI7K A, RIVAE 400 nm A& e e A-ASE IR (T, LA
U S L, JFRAE BRI 1Coo B 1 Cp fELE SN
Tl 1 SO0 i i PRI R L

2 #RE5IHE

2.1 Aldisin RELTERIEH D

Y 1a LRI i B 1a IS0 4 B 5
FITCE M 45 FVE WA G A M 2C A 25, 42 1a 1 TH
NMR F1 3C NMR 5 i LL R 555 SCRAR < 2
HHATHE, 454 IR, FABMS RUUCZE 0 #r, Al I, AT AR
B & Ak A1 La 1580 B g S B vl [ g i 3 4
Phacellia fusca Schmidt 143 2573 2 (146 &4 Aldisin )
S — 3.

&Y 1b FI45K 8T A 1b [ FABMS i m] I,
HPANM T+ 10, BY 243 F1 245 U, 505 53 5] 2 6%F1
5.5%, KA T4k —ANMRIEF. 1b i) 'H NMR %%
i (300 MHz, DMSO-dg) 6: 12.53 (brs, 1H, PyNH),
8.47 (t, J=4.8 Hz, 1H, CONH), 7.19 (d, J=2.7 Hz, 1H,
PyH), 3.35~3.31 (m, 2H, 6-CH,), 2.74~2.71 (m, 2H,
5-CHy), H I 34 55 4 2% o 25 VN i [ 1 g o9 45
Phacellia fusca Schmidt ' 73 & 74 % () 1k & )
2-Bromoaldisin 1) . % 45 [(200 MHz, DMSO-dg) &:
13.12 (brs, 1H, PyNH), 8.38 (brs, 1H, CONH), 6.55 (s, 1H,
PyH), 3.33 (m, 2H, 8-CH,), 2.70 (m, 2H, 5-CH,)]#t47 b
AT, PiE 'H NMR  CONH F1 PyH % 3 4k 2247
T B A5 15 0T W 2 (AR ). Assmann 2512 SIgs g A7
BRI R, 2 40 B —RR T, a-FRIEAL
AL B W bk e BR b B 47 &I AR 2 4 B > 6.95
(DMSO-dg), I 1b 1, 6y 7.19 AHR T-HEME ER |- 55 2-f7 C
HEEMA. H BC NMR &R, 2 Frhites 8 Ml 1,
P — AN B HE (02 193.27) F1— A& i HE (0 161.45),
T T AP AE I S5 M ARG 454 IR 5+, 3439 cm ™t
Ak IR g s R N—H ()4 45 9 3h Wl 1688 em 4k
SERTT 2 W WSO T 05 A i PR i 4 42 3, T 3202,
1649, 1479 1 1211 cm ™ Ik 554l fide 45 K A S R IR
R LA B AT, 4G ous i ai A, nl DAHERT A TAE P
IS 1b J2& 3-Bromoaldisin.

&Y 1c g HE 8 1c 19 '*H NMR il B°C
NMR 1385 5 1a ARG AT LU, AR, 1c th
la /b7 —4A NH, fHZ T —/ NCHs. FABMS i+ 179
U 1 (I[M T 426, 1T 149 W T 1c 2k Fe—ANIE T KR
W 5 ORE B i, DL TR, (L a 1c ok
1-Methylaldisin. Jo# 70 HT 44k 8 5 1-Methylaldisin 1Y)

I
.

2.2 1-Methylaldisin (1c)89 &KL D7
kBRI ik, JATTESIR T e B
TFREAT B X R AT 00T, 59 Le i iR sidis: o
T3 CoH100:Np, M,=178.19, JEIEAS i &R, P212,2; %]
Bt 230k a=0.8589(3) nm, b=0.8686(3) nm, c=
1.1375(4) nm, a=p=y=90°, V=0.8486(5) nm 3, Z=4,
D.=1.395 Mg/m®, ©=0.101 mm*, F(000)=376. & 1 fiI
& 2 3500t dc Wy A G2 MIhIE T 1c 2
1-Methylal disin)F i e AR .

B1 &W1ciinraiE

Figurel Molecular structure of 1c

B2 &Y e M ERE
Figure2 Packing diagram of 1cin crysta

M 1AW, Ac I —A> FLoehk s B —AN-E e A
SEINGE C(3), CAHH A 1M Fe (e A4 53 5 45 46 v 9 B 1 G
), C(1), C(2), C(3), C(4), C(5), C(9), N(1)4b T il —F-1hi
(A), P HFESE —7.2978x—2.4645y+5.05602=
—1.0188. “Fii A 5V B [C(4), C(6), N(2)], *Fiii C
[N(2), C(7), N(8)| F1~F-1i D [C(8), C(9), N(3)]Ial 13 £ 43
5k 30.32°, 74.62°F1 9.14°. 1P 2 iR, 1c dh kgt fy e
ARG T IR EBE, — 20 FIEEEE C=0 S5AH&E > 11
Bz N—H JE A BE B N(2—H(2B)---O(1) A
0.290 nm, #ffi N(2—H(2—O0(1)} 153.6°), 4 {-Ialil
ok WSV BLAE T — 4 7 (0 7 HEB, A1 a
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G AR, AT R = A A A RS
2.3 Aldisin RELTEYMN o- BB EHEEIN AR

o BT BRI AR A2 20 20 80 AEARH BRI —2K
B2, AR R G ERER X 11 BB bR N 2 9
VRS 259, el N LR SR ERIR U
(2 Al R AR . TEAR N, 205 R R 2 R R
fifE LSRR 5 A B A N ARIBL, o= 2 B 40 o ) 1ok
IV - 75 W A P A FE SRk D W IS (R B, IR 2K
IR, AT A R AR b s N 8 i I 9 D £ DA
KR FKT, IR B ). BRI a-
AT 250 B L R 0 21 R K 2 2 1 ORI A B B 5 TR 4K
=)

HEARREFH, XEFTE R EY la~1c #1477 a-
AP BRI MRS, g5, 1a (Aldisin)X a-
AR AT B s A AR, 3L 1Cso {4 48 umol/L,
1Ml 1a 1 1c AH RN 1Cs {3524 280 pmol/L.

Bust R RS S e TR AR B S R
ANEEIRSCHARAEA AT A K 73 A mp Bl B L (K 5 ).
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