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Synthesis and Fungicidal Activity of New Pyrrolpyrazole

Compounds
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Yu, Yinghui“ Hou, Guangfeng™?’ Yan, Pengfei’

(“ School of Chemistry and Materials Science, Heilongjiang University, Harbin 150080)
(® Engineering Research Center of Pesticide of Heilongjiang University, Heilongjiang University, Harbin 150080)

Abstract With the aim of obtaining new potential fungicide candidates with higher biological activities and environmental
safety, ten new pyrrolpyrazole compounds based on the structures of fludioxonil were designed and synthesized. The benzene
ring in original fludioxonil structure is replaced by pyrazole ring to improve its bactericidal activity. All the structures of target
products and their intermediates are characterized and confirmed by 'H NMR, FTIR, single crystal diffraction, HPLC, ele-
mental analysis and melting point determination. Six single crystals of final products are also achieved by volatilization under
room temperature. Biological activity tests are conducted for six compounds. The results show that each compound exhibits
certain antibacterial activity toward rhizoctonia, botrytis cinerea and cucumber downy mildew, which provides valuable in-
formation for further development of new pesticides fungicides.

Keywords fludioxonil; pyrrolpyrazole compound; synthesis; reaction condition; biological activity test
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SILHHAT T RG0S, 700 B LR 45 # i L itk
b, RPHORIRHAT T e, it — R 501
A AT AR AH NGRS SR, BT A & ) 4
FAATO8R hy ZE AR I B4R, HNB LB E, &
JRF. HEFE. RGN, MR s E
WM. AR, A SCE BT RIEAEY
T P (T IEE AR A A S s B S AT R R IR S b, R — 2
B RUE B A Y. MEWRERAE Sy — Tl 3 32 (1)
gER AT, WAL R RS RLH S S R A E
e, w05 SR A EEMIE AR BB ES B A&
Yy, BRI BT E g sl

ST VR 0T bk 24 R TR R RS BTG T 4 E
FC, DAL MEERAR S IL S5 AT 2R, e A e T 10 A Rk
SRR AT TR 8T TRk M IR L s SR e AL S ). [ R
'H NMR, FTIR. H0% X SFERTHF . J02 TR s il
SR T BOG B bR & S L R AR 5 R AT T
RAEE N, deAh, ASGEXILH 6 ANtk rkmintng 24y
GWAHAT T AWK, ARG BB OR, RN
200 mg/L B}, AL G PIRIKFBSON W« SRR 3
JRFE BRI — 2 IR, At &6 ik
&£ Scheme 1 Jw.

Na2803/NaHCO3
8020| P —— SOZNa
H,0/80 °C
1 2
POCI,/EtzN
SO,CH,NHCHO ————>—>
Dichloromethane
3 4
R
o 0 N__ ) ethanol y
+ H-5N _—

R’ o> 2 R reflux N
5aR' = Me 6aR? = Me \
5bR' = CF, 6b R% = CgHs 7

7a, 8aR'=
R CHO

|
/
N~ "0 R® "~ ethanol/reflux

Me, R® = F;
Me, R® = Me;

Me, R? =
Me, R? =
Me, R? = Me, R® =
Me, R? = Me, R® =
CF3, R? = Me, R® =H;

9a~11aR'=
9%b~11bR'=
9c~11cR'=
9d~11dR' =
9e~11eR'=

1 #R5iH
1.1 &

TosMIC- X} B sk P FF 566 S5 I (4) 1) 6 Bl s LX) HY
M A A LR JEURE, 20 I N A 15 B Y. Ak
TosMIC [ ALEE Y, f€ = LREEm &1, Hin
13 FEEGEE BB N R i H 3 A E s,
TR TG AR Sy S AR T, SR JE S = S A R N A 3 — A
SR PR E4 B, B /K13 Bl 2= 4,

1,3- 2 JE-S-IE M (7a) 1 BH S £ 1% L TR S5 R
JIF(40%) S IRFG BN bl T B R 3 IR M A B
AT IR A i, HLAR G B A i R i R 1k B i, DAL 28t i
Ky TSRS RE, 15 20— 1=, [FIR R T bk
SRR, TP IR A

B HE 5-50-1,3- - L H-n -4 T (8a) P S5 I
—ZRA M N4 [, B Vilsmeier-Haack-Arnold J V.
(fRIFR: VHA J )M LU DMEF &5 POCIs 2 3 26 T 1l
b e e i IS M N & w4, R R F kA 26 1) 1 17
(VHA 7)), 28)5 VHA 2R it 2 7a ERILH 550%
PR A O, 1 A O R . ik 2 DMF
J5, FEImRE K AR A A 8a. 13 B N AT FR O &UAR PR AE S

S

H,N"Q, (HCHO),,HO" X0, 90 °C

R2

)J»NH2
CH= C
H —
N, 3
R2 O methanol/KOH l\‘l OOR

of ~11fR' =
9g~11gR' =
(CHz)3; 9h ~11h R' =
OCHs; 9i~11iR'=
9j~11jR' =

—@SOZCHZNC

CHO R3©/OH
POCI/DMF )—S\
., \
110°C DMF/KOH, 90 °C
s
Me, R? = Me; 7b, 8b R' = CF;, R? = Me; 7¢, 8¢ R' = Me, R? = CgHs

NC—Z>NH

CF3, R?=Me, R® =F;
CF3, R? = Me, R® = Me;
CF3, R? = Me, R® = (CHg)s;
CF3, R% = Me, R® = OCHj;
Me, R% = CgHs, R® = Me

Scheme 1
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IS, JE I s T AERE PR 1) S-S TN AN SUR T, TH
IAE 4-f7 LI N—ANEEE. MR, Ei%k Vil
Hp R PR A ) = SR TR S, PR PR AE 20~
30 Czial, I H I 0 5 NI A B, —
156 h oA, DA s NI TRk 2 3 80 R A AT

B B T 44 9 S i rp R A4 8 RN 24k & e g P
AN R 2B R AL AR S ) 46 (g 8100 s sz
B, ZR Wy A A Ty 4 5 1) o A 35 T ) I I 114 5% T 2
K. 16 DMF A, w5 ~, Bk i or
WL PP S A S 8 K AESERZIUR N, et
THEEIRIY O = ORI 4, T P R R IR v ok Al v
THRAMAEDN S 8 KA ERZIU N, Hr= il
U, AUPERE, WXy X AR YR, P A i
10 278 S BEAEw A, Bt &0~ R, 3
Knoevenagel 4 #7321 (190 Irpik B = £ e ik,
AL RS, 6% T OS], e AL FR AR fa (.

HEREAEY) 11 S0k A P R H& 0, wsemrt 4
PHEAG S 4 WL BRI I R 5 1, e S
LA 10 _E BB XU & 4= Michael I N, 5424
SRR AR E) H bR S 112522 sz R e s R 2K
Bl BRANEA ) 4 1) FH R S 45 LR AT B IR .
1.2 BESH

Hbr AL o6 b, WEHE & 11a~11j
7E 3000, 2200, 1680 A1 1560 cm ™" i3 #5457 1E W g g
FrAL AP TH NMR AZ L4335 1 4347, 11a~11d nEms
W MR, AR A 6 2.0~3.9 2, H¥
LU 11a~ 11§ WEREER b 2-7 F1 507 5 BAEAEAE M
AN, o 247 (1) H 2L AR 1) LB AN A 34 bR
B FER], B IRIAE ), H—MCoh g,
IR L H AR — A 6 7.0 2i4i, HEZ W2 Eg,
BT UH i T AR A 0 (1) G5 AL SR 4

T I B X ORI T LR B, G 11a L4
TEIEAT AR 1) P2/ 2 AR 1), A RR I Ay LA
IR RAE A DI 53T 45k, AR A TR0 A&
— AN Ma Pk, SRAh, JER R, AT
N LR A 1a ) 3 N5 IR IALE [F — -
IS v ] 8 IR (P B S 7 N1 257 Nl 1] 3
A A 63.1(1)°, 2K 3K 5tk e BR 2 8] /) T £ A
89.2(1)°, MEMELFIEME 2 [ (1) T FA 4 47.6(1)°. FHAR
P 11a 2> TR NG)—HGB 1) NQ)EEALE, B—
25 WS [010] 77 In] 1 b 4 B 2k B IR 45 1 [N(2N(2)N(2) =
180°].

&) 11, 11c, 11e, 11g, 11h (K53 74540 5 11a 4
ABL, LA 1) SR S AR 2 B5ORD B0y 1 A B A Al Bl A R
AT VRN .
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B 1 11a 5 T4

Figure 1 A single molecular structure of compound 11a

1.3 EMiEH

Z IO 25 LS PRV SOPCAS TR I ) b i,
IR AR TR R, DA VRS BRI R 2 ), AR S
AL HAREA Y 11a, 11b, 11¢, 11f, 11g, 11h 5353
SRRSO FOTK B FORFERR . HUR
VUl BT A 10 400 AT T AT 8 S, MK R AR 1.

R LML AL S AR RS PR R
Table 1 Bactericidal activity test results of the pyrrolpyrazole

compounds

Compd. /KFESN  BORKER  PUNEER Kb
11a 21.40 1.41 40 0
11b 11.93 2.82 0 0
11c 43.70 30 30 0
11f 18.06 1.41 0 0
11g 0 0 15 0
11h 0 0 20 0

S I 100 100 30 20

© 2014 Chinese Chemical Society & SIOC, CAS

BB O L, R R0 R B AL (%); IR 200 mg/L.

AT PESLIG 45 R W, £ 200 mg/L BA[FELA
Yo R R AR TG PE, S0 11a, 11e X538 JIAE 200
FTHIZD 5K 40%, 30%, HIMESCREF LR T
SR FTRBLH AP B R5CR. DR AR B T 56 s
il &5 A R A T S AN Ak, LS LA s P 1 H 1,
h 2 JE TR N HIAE T A T A 25 6 E s S

AL B MR SR AL A DI AT 4 AN IEAEAR )
4 TR, L5 SOk oE 5 S dikiE - 2 3.

2 it

KL L LB CHR LR (=3 LW 1R ) A L JiE
CEBH ARG ERL, Sk, FEL. BUR. s &
WML RN, 3T 10 AR IR SCIRIRIE
HTEINE R C I A A, I 2% B R £ SR AT R
AR R, ONAR RN, JE A ER R, P
VEbESR, &SRR, RIRAEST T8 I ML
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MRIEX

SN IR, B2 T 50 RN Ak 4 1F, RT3 T Hbs
A B e rp TR TR AR (638 AR 45 1, IF Hamid
WERIEEFBET 6 MHARLAWRR, KA 'H
NMR, FTIR, X HHERATH . TCE /BRI a5 s 250
F- B0 H AR A1) B S [ AR 1) 5 R AT T R AE 55 4
N R 6 ANEESMEEIRAT T AR TERIE, R
B PRSI 25 R, AE 200 mg/L IAFELL &) s
ORI A BRI PE, o 11a, 10 X 3 JTCRR 00 41081 3%
R T 2 AP AR A w BOR, WIEA
S RGN SR TIR AN IRIEAE, R AR 24 R B 7
(FITF R AL T B S HF.

3 XKWL

3.1 UEHIKF

MPAT100 4= F 8l riAX R T AR IE); Bruker-400
KSR (L) CDCLs 8, DMSO-d, #4577, LL TMS Jy
WHR); ZE4MEIE{ FTIR-8400S; Yanaco MT-3CHN JG %
SRS R A A LC-20A. T 50R 4L 28
ClE IR, JUEE S A Tolkbh, HRil ik
2ol R 7 40

FACA P At 35 el s SRR LR AR 4G R R
ym A, AR 7 vk THRUE — vk, WA e
ORI At Crg IRAREREE, K 230 nm, bt
T /i TR /K (0.5% i /R) (V@ V=280 : 20 ), Wi 0.8
mL/min.

32 ZWHE
3.2.1 TosMIC-*t+ ¥ 3RaEREE F 3K 57 (4) 696 %,

X F RO A R B (2) 1) J. (EEAT B v Bk
A IR RS . IR SR 3 LY FOR i A G KIE
I E4 600 g (4.76 mol). FkIRZ4N 420 g (5 mol). 2.4 L
K, THERZE 70~80 °C, {E3h W2 HbIn A F L A2 ik
484 g (2.54 mol), BRI 5~10 g, MN5E )G PRFFILEE
80 CARZL N 1 h, 5 1b N, VK/KAEL, JBCE 1 h )5,
g, 15 434 ¢ Ik 2, 400 99%, WK 98%.

Xof R 2R D P 3 PR R (B) I A5 1l RS TR VT
PEFERS S AV B OF e 208 s =H1 3 L
DU RN 428 g (2.33 mol) b5 s N A3 3 (1) {4,
[k 2, 2B 279.8 g (10.49 mol), FHE[Z 700 mL
(790.6 g, 17.5 mo)FITE/K R 443 mL (540.4 g, 11.66
mol), JEEWIMIME] 90 C, {RFFILEIE KM 2 h, AH
W, M 1750 mL K, UK/KA D, EJERER 40 CI
A G E AR, SRERE 1.5 h, o238, JEUHKUEE,
TG, 193] 3877 ¢ AlEk 3, 40 98%, WK
78.1%. m.p. 109~110 °C; 'H NMR (400 MHz, CDCl;) 6:
2.47 (s, 3H, CH;), 4.73 (d, J=6.9 Hz, 2H, CH,), 7.41 (dd,

2060 http://sioc-journal.cn/
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J=17.5, 8.1 Hz, 2H, ArH), 7.81 (d, J=8.3 Hz, 2H, ArH),
8.10 (s, 1H, CH).

Xof R R I O S () 1) A . (R T i
PEAS IR BEE OF R 38 MR- 1 LY
ORI TR 4 3 42.6 g (0.2 mol). &1 45¢ 300 mL
— JHE 112 mL (0.8 mol), HUKERHEAEIRI—3 °C, W
— S5 20 mL (0.22 mol)Fl1 20 mL 5 FHHBE IR A
W, IR0 CLLUT, 3 hilhnse, FHiEE 1h, in
A 300 mL R 7% M AL, ik 0.5 h 5
I, ANLZE KBRS IR, FGKBRER T8, g,
PEIR S Hs 1ok M 28088 U e R B AT T A H B
ik, RIS R 2B NN 50 mL A7 HEE, UKAKAETR
FRE 1 h, A AT, IR, TR, 32.1 g [k, gl
93.2%, HIATHBEE LS &G, fHkbRERE Ak 4 28.6 g, 4l
FE 97.8%, W 73.4%. mp. 112.7~ 1132 C (LR
1 109.0~113.0 ‘C); '"H NMR (400 MHz, CDCl3) &:
2.50 (s, 3H, CH3), 4.58 (s, 2H, CH,), 7.45 (d, J=8.0 Hz,
2H, ArH), 7.89 (d, J=8.3 Hz, 2H, ArH).

322 1,3-=F H-5-0ted BRl(7a) 69 AR

S CR[12] 74, TR, Bidkds .
WO F AR A BEE 1 1L DY IR Zk 208 2158
195 g (1.5 mol ), [%AT LBk £ 1% LT s NI 35 n
180 g (1.5 mol) iRk Hy 40%I1) L E, 184 K
PEIRAE 16 CHIZAT R RN 2 h, KHBIEZEM 3 h, &
Ji 1) SN FR RN R R R BT A 7K, BR7K S A JT B
TEHT H R TR A, PR AR LRI R RS 1 159.9 ¢, 4l
¥ 99.85%, W 952%. mp. 117.1~117.5 C (R
51" 117.0 “C); '"H NMR (400 MHz, DMSO-d) 6: 2.07
(s, 3H, CH3), 3.15 (s, 2H, CH,), 3.24 (s, 3H, NCH;).

323 S5-F-1,3-=F H-1H-vthrd-4-F B (82) 49 4R

S CER(IS]1 7, F B — D330 1267 ¢
(1.13 mol) 7a A 166.7 g (2.28 mol) N,N- - Fi 3 F ik
JZ(DMP)# T, 76 10 CIMRS% Fihn 433.6 g (2.82
mol) = &4, RGTHELE 110 'C, XM 6 h JEfEI AUk
KR 30 min, ] 4R AEEAI =R, ZEBURAIEG
e KRR AT, PR BIR s AL E A 1165 g,
4l 98.7%, WK 64.97%, m.p. 78.3~78.8 °C (iR
151 78~79 “C); '"H NMR (400 MHz, CDCl3) &: 2.46 (s,
3H, CH3), 3.83 (s, 3H, NCH3), 9.87 (s, 1H, CH).

324 5-(4- A KA I)13-= F B -1H-vthk 4 F B
(92) 894 %,

Z:2% OR8] 7k, R3S v, fdeas, [l
WAEE ) 250 mL YIRS A 80 mL DMF, 6.2 g
(0.11 mol)Z S ALHIAT 11.2 g (0.1 mol)XJ Je KMy, AnHAF|
80 C, FiFERIV 1 h, SR)JGFEEE] 60 C, FIMIA 159 ¢
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(0.1 mol) 8a, #4290 “C& .4 h, HIA 100mL 2 7K4k
SEBEFE 10 min, P FFORACI =R, ARIOHH JCKBR IR
BBk a9 2R (A E K 18.5 g, 4lJE 97.8%, WX
£ 79.1%. m.p. 75.0~75.6 C; 'H NMR (400 MHz,
CDCly) 6: 2.47 (s, 3H, CHs), 3.66 (s, 3H, NCH3), 6.95~
7.11 (m, 4H, ArH), 9.54 (s, 1H, CH).

325 2-HA-3-(5-(4- AR AIL)-1,3- = F A -1H-71t
w4 3K0) ) M B (102) 69 A5 A%,

222 SCHR[20] 1 T ¥, (EBEAT v, Bedkas, [nl
WAEE ) 250 mL VYR N 80 mL 41, JIA
11.7 g (0.05 mol) 9b. 5 g (0.06 mol)F I Z L Fl 6.6 g
(0.06 mol)=Z. &, JNFAIFE 2 h, LRJF A 100 mL 7K
F£ 20 min, HHEES B AR 10 g, 208 97.8%,
W 66.7%. m.p. 218.3~218.5 C; '"H NMR (400 MHz,
CDCly) 6: 2.29 (s, 3H, CH;), 3.58 (s, 3H, NCH3), 6.92~
7.02 (m, 4H, ArH), 7.17~7.28 (m, 4H, ArH), 7.61 (d, J=
33.8 Hz, 2H, NH,), 7.76 (s, 1H, CH).

3.2.6 BARMLAW 11a~ 11j 4968 %

ZHSCRRISI TS, (R BTt Bideas. I
AR . R S 250 mL 1IPY C TP 50mL FY
B, N 0.01 mol 46447 10 A1 1.95 g (0.01 mol) 4, EUK
WIAAE TN 20 mL FEEAT 1.12 g (0.02 mol) KOH
R AW, B NN 3 h E s 28 PR,
50 mL /K5 0.5 h, ok 38T e ] R 2R 45 A A3 21 H
LAY 11a~11j.

4-[1,3- I E-5-(4- 3 R SR )- LH-MHE -4 ]- 1 H-1itk
m-3-JiE(11a): FIEEE, 28 98.1%, WK 87.8%. WAH
MR B IR 4.528 min. m.p. 205.6~206.3 C; 'H
NMR (400 MHz, DMSO-dj) d: 2.15 (s, 3H, CH3), 3.57 (s,
3H, NCH3), 6.66 (s, 1H, Pyrrole-5-CH), 6.80~6.99 (m,
2H, ArH), 7.12 (t, J=8.7 Hz, 2H, ArH), 7.52 (s, 1H, Pyr-
role-2-CH), 11.67 (brs, 1H, NH); IR (KBr) v: 3386, 3148,
3076, 2948, 2216, 1683, 832, 769 cm L. Anal. caled for
CigHisNy: C 64.83, H 4.44, N 18.89; found C 64.86, H
4.42,N 1891.

4-[1,3- I JE-5-(4- FH RS- L H-ME -4 - 1 H-1itk
1%-3-JiG(11b): E A ERIREE, 201 98.9%, W# 75.9%.
WA AT P2 AR B I A) 4.968 min. m.p. 224.4~224.6
‘C; '"H NMR (400 MHz, CDCl3) 6: 2.26 (s, 3H, CHj), 2.32
(s, 3H, CH3), 3.63 (s, 3H, NCH3), 6.55 (t, J=2.3 Hz, 1H,
Pyrrole-5-CH), 6.77 (d, J=8.6 Hz, 2H, ArH), 7.03 (d, J=
8.4 Hz, 2H, ArH), 7.18~7.25 (m, 1H, Pyrrole-2-CH), 8.64
(brs, 1H, NH); IR (KBr) v: 3445, 3127, 3075, 2946, 2215,
1607, 811 ecm '. Anal. caled for C;;H;4N,: C 69.88, H
5.50, N 19.16; found C 69.85, H 5.52, N 19.17.

Chin. J. Org. Chem. 2014, 34, 2057 ~2062
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A-[5-(4- BUT & KA I )-1,3- = FF L -1 H- itk e 4
K- 1H-ME-3-JE(11e): AR R, 26 96.9%,
o 68.0%. WAH Iy B 77 Wy Ok B I [A] 6.881 min. m.p.
202.1~202.4 ‘C; '"H NMR (400 MHz, CDCls) 6: 1.25 (s,
9H, (CHs)s), 2.31 (s, 3H, CH3), 3.61 (s, 3H, NCH3), 6.55
(t, J=2.3 Hz, 1H, Pyrrole-5-CH), 6.79 (d, J=8.8 Hz, 2H,
ArH), 7.19~7.21 (m, 1H, Pyrrole-2-CH), 7.23 (d, J=8.8
Hz, 2H, ArH), 8.94 (brs, 1H, NH); IR (KBr) v: 3536, 3139,
2964, 2223, 1504, 1221, 823 cm ™ '. Anal. caled for
CyH»Ny: C 71.77, H 6.66, N 16.77; found C 71.83, H
6.63, N 16.75.

A-[5-(4- A S 2R A AL )-1,3- TSR -1 H- ik e -4
- 1H-MEs-3- i (11d): i dieiR A, 405 97.7%, I
. 56.3%. W AH 43 A1 7 W) AR B R] 4.522 min. m.p.
202.0~203.0 ‘C; '"H NMR (400 MHz, DMSO-d;) &: 2.15
(s, 3H, CHs), 3.55 (s, 3H, NCHj3), 3.68 (s, 3H, OCHs), 6.65
(s, IH, Pyrrole-5-CH), 6.82 (td, /=9.3, 2.6 Hz, 4H, ArH),
7.53 (s, 1H, Pyrrole-2-CH), 11.67 (brs, 1H, NH); IR (KBr)
v: 3386, 3136, 2946, 2908, 2218, 1496, 1190, 826, 799
cm” L. Anal. calcd for C;;H 4N,: C 66.24, H 5.25, N 18.12;
found C 66.22, H 5.23, N 18.17.

A-[5- AR He - 1- PR S3-( = B 3L )-LH- it e -4-
FE)-1H-MEE-3- (11e): I gt 44, 4% 98.8%, WX
. 66.1%. WAH 5 B 77 WOk B I ) 4.806 min. m.p.
179.7~180.3 ‘C; 'H NMR (400 MHz, DMSO-d;) J: 3.76
(s, 3H, NCH3), 6.76 (t, J=2.3 Hz, 1H, Pyrrole-5-CH), 6.92
(dd, J=8.7, 0.9 Hz, 2H, ArH), 7.08 (t, J=7.4 Hz, 1H),
7.26~7.35 (m, 2H, ArH), 7.53 (dd, J=3.1, 2.0 Hz, 1H,
Pyrrole-2-CH), 11.77 (brs, 1H, NH); IR (KBr) v: 3218,
3124, 2232, 1594, 1485, 1159, 754 cm '. Anal. calcd for
CiHy N, C 57.82, H 3.30, N 16.90; found C 57.83, H
3.34,N 16.86.

A-[5-(4- 5 R BRI )-1- I -3-( =3 Y 3 - 1 -t -4
FE1-1H-NE s -3- 5 (110 o (A SR 44, 4l 97.8%,
WA 91.4%. WOAH S BT =4 Ok B I TR] 4.564 min. m.p.
138.7~139.1 ‘C; '"H NMR (400 MHz, DMSO-dq) : 3.79
(s, 3H, NCHs), 6.75 (s, 1H, Pyrrole-5-CH), 6.94~7.02 (m,
2H, ArH), 7.07~7.17 (m, 2H, ArH), 7.52 (s, 1H, Pyr-
role-2-CH), 11.76 (brs, 1H, NH); IR (KBr) v: 3225, 3122,
2905, 2231, 1609, 1498, 1164, 831, 772 cm™'. Anal. calcd
for C1gH,oNy: C 54.88, H 2.87, N 16.01; found C 54.86, H
2.88, N 16.00.

4-[5-(4- H R BRI )-1- I -3-( =3 Y 3 - 1 -t -4
K- 1H-IE%-3-E(11g): IR A, SR 99.2%,
H53.4%. AR 5> A W) 0% B 7,603 min. m.p.

http://sioc-journal.cn/ 2061
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193.4~194.1 ‘C; '"H NMR (400 MHz, DMSO-d;) : 2.21
(s, 3H, CH3), 3.74 (s, 3H, NCH3), 6.75 (t, J=1.9 Hz, 1H,
Pyrrole-5-CH), 6.80 (d, J=8.6 Hz, 2H, ArH), 7.08 (m, J=
8.2 Hz, 2H, ArH), 7.52 (d, J=1.9 Hz, 1H, Pyrrole-2-CH),
11.74 (brs, 1H, NH); IR (KBr) v: 3191, 2910, 2226, 1620,
1504, 1165, 820, 777 cm '. Anal. caled for C;H 3N, C
59.01, H 3.77, N 16.13; found C 58.96, H 3.78, N 16.18.

4-[5-(4-(BUT o) HAFL)-1- F L 3-( = 3l F HE)- 1 H-
NEE -4 6 - 1 H- PG RS -3- 1 (L Th): 3 £ IR 1 44, 4l i
99.4%, & 75.6%. AR AT =R B I IR] 7.686 min.
m.p. 179.1~180.0 “C; 'H NMR (400 MHz, DMSO-dj) §:
2.08 (s, 9H, (CHs)3), 3.74 (s, 3H, NCHj3), 6.76 (s, 1H, Pyr-
role-5-CH), 6.78~6.89 (m, 2H, ArH), 7.23~7.37 (m, 2H,
ArH), 7.53 (t, J=2.3 Hz, 1H, Pyrrole-2-CH), 11.76 (brs,
1H, NH); IR (KBr) v: 3252, 2965, 2233, 1613, 1506, 1168,
767 cm ', Anal. caled for CyoHoNyg: C 61.84, H 4.94, N
14.43; found C 61.85, H 4.93, N 14.43.

4-[5-(4- F AR BE DR B Fk )-1- -3 (= RT3 )- 1 -t
M 4 L -1 H- it 0 -3 5 (L) £ IR T A, Al
99.4%, & 68.1%. WAHHT =R B 1T IH] 4.714 min.
m.p. 172.7~173.2 “C; 'H NMR (400 MHz, DMSO-dj) §:
3.67 (s, 3H, OCHs), 3.75 (s, 3H, CH3), 6.73 (d, J=1.9 Hz,
1H, Pyrrole-5-CH), 6.77~6.89 (m, 4H, ArH), 7.52 (d, J=
1.9 Hz, 1H, Pyrrole-2-CH), 11.75 (brs, 1H, NH); IR (KBr)
v: 3393, 3024, 2978, 2225, 1618, 1504, 1177, 892, 778
cm” L. Anal. caled for C;;H 5N, C 56.35, H 3.66, N 15.43;
found C 56.36, H 3.62, N 15.46.

4-[5-(4- R B0 AL )-1- 2K O -3- FF K L H- it k-4
B 1H-E g -3-iE (1) s iR A, 4R 99.2%, i
H62.5%. WAH BT E W OR B TR 7.741 min. m.p.
196.7~197.4 °C; '"H NMR (400 MHz, DMSO-d;) J: 2.16
(s, 3H, CHj), 2.28 (s, 3H, CH;), 6.73 (s, 1H, Pyr-
role-5-CH), 6.76 (d, J=7.3 Hz, 2H, ArH), 7.02 (m, J=8.2
Hz, 2H, ArH), 7.28 (t, J=7.2 Hz, 1H, ArH), 7.43 (t, J=
7.7 Hz, 2H, ArH), 7.56 (s, 1H, Pyrrole-2-CH), 7.61 (d, J=
7.9 Hz, 2H, ArH), 11.74 (br.s, 1H, NH); IR (KBr) v: 3126,
2905, 2223, 1599, 1502, 1205, 812, 766 cm™'. Anal. calcd
for Cp,HgN4: C 74.50, H 5.16, N 15.83; found C 74.56, H
5.12,N 15.81.

4 B A4kl (Supporting information) T4 K H brik

EILA . MRS o T a5 R L XLt
AT LU G B MASTI 99 35 (http://sioc-journal.cn/) b F 2%,
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# S1 ik 7a ~Tc, Te, Tg ,Th [ SR EIE IR 15 S50

Table S1 Crystal data and refinement parameter for 7a ~ 7¢, 7e, 7g ,7h

Crystal parameters Ta 7b Tc
Empirical formula C6H3FN4O C17H1sN4O CyoH24N4O,
Formula weight 296.30 292.34 352.43
Crystal system Monoclinic Monoclinic Orthorhombic
Space group P2/c P2/c P2/c
a(A) 11.8575(4) 12.0871(4) 12.1578(4)
b(A) 8.6032(3) 8.5585(3) 9.8584(4)
c(A) 17.6234(9) 17.7768(9) 17.0826(6)
a (") 90 90 90
L) 125.441(3) 121.968(3) 100.343(3)
7 () 90 9 90

© 2014 Chinese Chemical Society & SIOC, CAS http://sioc-journal.cn/
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V(A% 1464.70(10) 1560.7(11) 2014.19(13)
Z 4 4 4
Deaied (Mg cm™) 1.344 1.245 1.162
u(mm™) 0.097 0.081 0.077
collected/ unique 5077 /2565 5832 /2744 7252 /3546
Ring 0.0202 0.0161 0.0159
GOF on F’ 1.039 1.027 1.034
R (1> 20(1)) “R1 =0.0402 R, = 0.0400 R, =0.0511
°wR2 =0.1037 "wR,=0.1070 "wR,=0.1387
R (all data) “R1=0.0511 R, =0.0503 R, =0.0637
*wR2=0.1114 "wR,=0.1158 PwR,=0.1261
R, = (Z|[Fol - |Fe|)/Z|Fol. "WR, = [Ew(Fo” - F¢?)/Ew(Fo?)*]"?
Crystal parameters Te 7g 7h
Empirical formula Cy6H;1FsN4O Cy7H53N4O CyoH24N4O,
Formula weight 332.29 345.31 388.39
Crystal system Orthorhombic Monoclinic Orthorhombic
Space group P bca C2/c P2/
a(A) 8.7470(3) 12.0871(4) 8.7339(4)
b(A) 18.4194(10) 8.55853) 13.4711(7)
c(®) 19.4158(8) 17.7768(9) 17.5702(6)
() 90 20 90
£O) 90 121.968(3) 95.716(4)
7O 90 20 90
V(A% 3128.2(2) 3333.5(3) 2056.95 (16)
Z 8 8 4
Dearea (Mg cm™) 1.411 1.380 1.254
u(mm™) 0.117 0.113 0.099
collected/ unique 7211/ 2747 5807 /2940 7340 / 3606
Ring 0.0227 0.0205 0.0153
GOF on F’ 1.020 1.030 1.046
R (1> 20(1)) R1=0.0662 R, =0.0438 R, =0.0854
PwR2 =0.1920 "wR,=0.1071 "wR,=0.1479
R (all data) “R1=0.0853 R, =0.0615 R, =0.0849
*wR2 =0.2112 PwR,=0.1204 PwR, = 0.1686

R, = (I|[Fo| - |Fe|)/Z|Fol. "WR, = [Ew(Fo” - F¢?)/Ew(Fo?)*]"?

http://sioc-journal.cn/
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