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Abstract

Five Di-schiff base compounds were synthesized in a simple method from condensation reaction
of three aromatic aldehydes and two aromatic ketones with hydrazine hydrate under reflux using
ethyl alcohol as solvent, and their structures were characterized by 1H NMR, 13C NMR, elemental
analysis and single X-ray diffraction. The experiment result showed that these Schiff base struc-
tures of C=N were E configurations, and aromatic aldehyde or ketone with electron withdrawing
group improving the condensation reaction activity, while the electron-donating group reducing
its activity.
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1. 5|8

JiE At — A NG S B E IR BRIEA & W40 6 R AR R AR T % i (-CH=N-) 5 K 40 & 4 1) 2
PR, BT RIEER F E A AR BN B, DRI 5 FAS [6] 1) 4 8 o TG A7 19 30 45 4 5 e sl AL &
Yy, FEECRE RN A A R IR E . PUREE DL UM 5 2 B AR Va2 RN, B
FBHIC A P B AR R AR S S 1 RE ARG A D 288, — S Il e FE I & W B A MR e . 6%,
PN ST A5 B2 A 2 TAE VR 1] [2] [3] [4] [5]. PRIk, JE4F KM R & e 4 RIS & W ok J 52 3%
W ER, SRR, A RS O 258 SRR TR THRIE [6]-[ 1], /KA R B HI/KE
W, XFRAKEBNE, BAMRBRISEEE, 5505 &8 R E G RS B NOT L R &4, %%
R 5 4 8 B A I T A BOS UL BC S I 60, BRIL, SRSk 50 Tk & k-5 05 B I 4 6 ] DL
5] 4% T J R 1) £ BT FU 2 A0 51 Ak 2 TAE AR, 40 2011 4E Mahmoodi N O 25[ 1217 KSF #1L K & & 41
GERIX PRI B0, 2012 4E 5 AR Mu Ying Z5[131AK-& MEABUR 55 758 8 JEURHE 2835 7 vh 8137
IS By IRV Ji A, 2014 4 Khan K M Z5[ 141 LUK & 5 57 B B8 N EURHE BiCls AL N 875 9 = sl a
PR BRI, 2016 5K T 15]K F AR R IR H RN /K & FPE A7) JT0d i TR A T A1 B AR R %
A8 K R R, A S TR & k5 0 B e« T R AR 446 6 S 2 AR BRI e 528 8 i S L ok 5 40 1)
i FARIE FEAZ WL[16] [17].

IKE XK E B, R0 T — DR TR ARG —KEW. N T E—8 T AR
BRI 1) 0 5 e I B 45 7K IR AT 440 6 S I A S BB T e 6 A8 Rt FD S I 0, B G b AR 254, B R
HTRLE FU L T R R4 SR L A ) O SR B FH A FE AR LR 1R 525, BATUAZRH RS, SRR RS, *t
FH SRR HT S L 2R A JEORL, 78 SR 770 R 43 ) 5 7K G IDEREAT 406 4 I 1) 4% T IV b S o R gk A7 LU %2
TR XS R AT R AP SRR 4
2. SKEERSY
2.1. EERFTIFLE

FRHEE, XSRS X ASER AR, KRN, KEHR85%), I LR PG L T
WAEBRAR, HREGFIB N TE S al, SLIHTAREAif b B

B X-HF2R AT Bruker Smart APEX 1T CCD 538 X-SF AT ST (F1 SR 8 €16 Mo-Ka S 2k, ) =
0.071073 nm, 14 /5 5N -0, 18 [H Bruker 2+ 7l), JEOL-ECX 400 NMR #HEFEHRA(H A< B TR 22 4h)
Sarteorius-BS110S 7K P (AL I L A28 KRG B R A F]), Vario EL IIT JCR T4 (2 [E Elementar
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AT
2.2, FRREAAYINER

SR 13]3E47, A s Leini&l 1 frs, B DBH N 2K IS4 EE L . BMBH A %) A L 28
BE4RTCE . BPEH N 2K L F4REEE . BFBH S 0 s HEEARBCHG . L& ik &%) DBH Afl: 1E3%H
[E] YL A 25 B 1 250 mL = R AR IR IINTE/K 241 150 mL. 2 VK LR « /K& HH(85%) 1.0 mL FIZK H %
5.0 mL (0.05 mol), fii+k T INME RGN 4 /N, ZHTEREE S RN EE A, A K E R HE AU,
g, REHTK LB GEBRA, BT 5 DMF S @I SABMEn, mE, Sl o fLaEE r, 4L
RIGHIATHT R Rk B T fm ik, BRIk, BRAVEA TR g5 Mok, R A ST B 15 3% (]

(P
R2
R EtOH SN
R + HyN-NH, ——»
O Reflux R; Rz Rq
DBH(R;=H,Ry,=H) BMBH ( Ry = OCH3, Ry =H )
BPEH (R1=H, R, =CHjy) BFBH (R =F,Ry=H)

Figure 1. The synthetic Rute of Schift base compounds
E 1. LN EREE SRS RS E

DBH: yield: 81.92%: 'HNMR (400 MHz, DMSO-d6) §: 8.71 (s, 2H, -CH=N-), 7.8~7.88 (d,J =4 Hz,
4H, ArH), 7.49~7.51 (d,J =8 Hz, 6H, ArH): "*C NMR (400 MHz, DMSO-d6) §: 162.00, 134.08, 131.84,
129.56, 128.81; Anal. Caled for C;H,N,, C=80.77, H=5.77, N = 13.46. Found: C =80.80, H=5.72,
N = 13.40.

BFBH: yield (93.85%): "H NMR (400 MHz, DMSO-d6) : 8.71 (s, 2H, -CH=N-), 7.91~7.95 (q, ] =16 Hz,
4H, ArH), 7.32~7.36 (d, ] = 16 Hz, 4H, ArH); "°C NMR (400 MHz, DMSO-d6) &: 161.05, 131.1~131.09 (d,
J =136 Hz), 116.64, 116.42; Anal. Calcd for C,4H,oF,N,, C = 68.85, H=4.13, N = 11.48. Found: C = 68.80,
H=421, N=11.44,

BMBH: yield (80.02%): 'H NMR (400 MHz, DMSO-d6) 5: 7.91~7.89 (m, J = 8, 4H, -CH=N-, ArH),
7.45~7.44 (t, ] = 4 Hz, 6H, ArH), 2.26 (s, 6H, -CH;); '°C NMR (400 MHz, DMSO-d6) 5: 157.68, 138.30,
130.22, 128.79, 127.06, 15.18, Anal. Caled for Ci¢HsN,Os, C=71.62, H=6.02, N=10.44. Found:
C=70.95, H=6.11, N=10.50.

BPEH: yield (70.69%): 'H NMR (400 MHz, DMSO-d6) 8: 7.91~7.90 (m, J = 4, 4H, ArH), 7.45~7.44 (t,
J =4 Hz, 6H, ArH), 2.26 (s, 6H, -CH,): *C NMR (400 MHz, DMSO-d6) 8: 157.75, 138.30, 130.22, 128.74,
126.92, 15.13: Anal. Calcd for C,¢H,¢N,, C=81.36, H=6.78, N=11.86. Found: C=80.32, H=6.80,
N=11.88.

2.3. RS
HEHUR S 3E 24 K /INE B 44 B T Bruker Smart Apex IT CCD Fi 5 X-BHRATHMX ., DL S8 s fady,
] Mo-Ka (0.071073 nm)4& 5§ Y6URAE 6 = 1.00°~25.00 HIFEE N, LA w-p FH 77 AE i 293~296 K NidbAT

ot L S R0 5 AR RT S B0l PR G R AT MRS A2 ] Shelxtl-97 FE L. FHESH th ELEGEMR S
JE7 AR HI 228 Fourier & BUAE, IS M m RSB 2MR R/ BB IE, SR HERINETT
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Table 1. Main crystal data of Schift base compounds
F 1 N ERBL AN EEREFRIER

e DBH BFBH BMBH BPEH
2 Y CisHioN, Ci4HioF2N» Ci¢H16N>0O» CisHisN,
AHXT 53 I 2 (g/mol) 208.26 244.24 268.31 236.31
AR /K 293(2) 293(2) 296(2) 293(2)
AR K /nm 0.071073 0.071073 0.71073 0.71073
T 1ER Hg} R L e
2% [a] fE Pbcn P21/c Cc P21/n
a=1.3081(3) nm 0.38418(9) nm 1.73837(14) nm 1.1709(3) nm
b=1.1760(3) nm 1.3615(3) nm 1.06955(14) nm 0.7549(2) nm
¢=0.7577(2) nm 1.1045(3) nm 0.84188(8) nm 1.4840(4) nm
A4
a=90° 90° 90° 90°
£=90° 93.049(6)° 113.756(4)° 97.468(8)°
y=190° 90° 90° 90°
i A AFR (nm?) V =1.1655(5) nm® 0.5769(2) nm* 1.4327(3) nm® 1.3006(6) nm®
z {8 12 10 4 4
Hb A% E (g/em”) 1.824 1.436 1.244 1.207
Frb e T HH F (000) 2530 1512 568 504
i A RUST (mm) 0.23x0.21 x0.18 0.22 % 0.19 x 0.17 0.22 x 0.20 x 0.18 0.22 % 0.20 x 0.18
3785l (deg) 2.33~12.46 2.38~24.92 2.29~22.44 2.70~24.45
-7<h<7 —4<h<4 -20<h<18 -14<h<14
TR -7<k<7 -15<k<16 -12<k<10 -9<k<9
—4<1<4 -11<1<12 -9<1<10 -11<1<17
. R1=0.0316 0.0398 0.0464 0.0449
SR E T (>2(D)
Rw = 0.0534 0.0965 0.1088 0.1106
R1=0.0318 0.0609 0.0704 0.0616
1 3 AT (all)
wR2 =0.0541 0.1099 0.1267 0.1304

3. HR5ITR

T TR PH A PR AR 7 R PRSI - 4 PP AN S A SR T I B 5K S IR B W] BAL 2 R LR
AN [P 2 AR B AR L0 P TR B 1 5 Ja B A 2 4 e AR W A 2 e B 7 A K RS B T
T AT S0 PP S D T N, 0 e e e At R R i 2 S W 2B R B B e s o P S 2R PR A R R 7 3 i
T SKEWEIEAT RS WA BN M2 N R, T EAEINAGR AT T A RS B eI G A
TN PRI IR PT DTS 4 38 NI o4 s 3R, SIS IR AL S SR R ol B AL IR o AR S R H B
W (R R0 (L o, TR A AR AP0 e E AR P 7 3 A 6 S R R i, e 7 45 i DBH A1 BEBH

IS IR (A NG 77 30 L350 B A4, HEI AT

ob H
He e

SRR T AR BRI LT B AR b 3 R PR

NS 2R A b ) I D 5 B e 43w (1 S i e e VS o, = S AT i v, LIRS R o] i DBH 7= %48 i &Y
15%, TiXxf BFBH W= 2482 =i A 5%, sema AR, BEER FHAE M AG7% BMBH 8¢ BPEH f= % %5
B, (ERA MBS IR, AR AR SN 12 AN ImER B s e, (ER 4 2 =k
A 5%, (HRLEMN LB ERAE AT S, SR 58 m 3] 70% LA b, HEDIRR 1 =% (847 BH 52 e 5 32
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bk, ATRER H AR AR BT SR N B SRR AT (A L T S T b, T A S R T R
e S N B S B P R A

PRI AL S B IR T R A I SOK B IR SRR S RE IR, TR SRR A £
W B S LR A 0 PR S AN R B A AN K, 0™ 00 J A B AT SRR D e P 2 s SR ek LA B
LRI (A OB AN At S S5 AT > S AL o [ AT 5 AT DMF i fil sl MU A W TELBOR 5 18
FTHT B AR R B St A, I AT B2 DMF 2 5 A5 25U 2 Wi Uk (7K 70 AT B0 W RES 45 i
A T HL BB RS e A7 A s S Y H] DMSO RV AT LART e i 1A, (ER XA R B i)™ 401 = » DMSO
PR FIITHT B S AR BB T DMF ARV RN 2, AT BE R P07 DMSO s figf B2 SR Hg i R 32 i
FEARFEMA BN T

3.1. TR FEEGEERRRIE R (DBH) & (k454

KT IR W 47K B Tk RS FBBU(DBH) 1 & 7 V2 SCRR[ 14 EATHITE , 45 1) 18 A% LR AN 5 3 2 R
BHTRAE, R T2 7 R AR K G WS RIS AP A 4514, AT DMF @47 B 454, 19
FRT ORISR SR, BRGNS REWE 2 Fros. DBH HIEAZ R, Pben Z[AIHE, &3040 7N
CiHioNy, BAEHAAR 12 MEEW ST NSl UUEH, 27 RARENEH E W4,
FHAR 4> F 2 18] 3 B @R 2 F s 2R R R A C-Hen 1B, 1EFIEEES 43724 0.3598 nm Al 0.3604 nm, -
BIME R 0.3601 nm. C=N $#KAHIIH 0.1264 nm, 5 CHR[ 181438 C=N SAEARBL: N-N #KAH A 0.1401
nm, IR A BERAR 2 99 0.1398 nm. 0.1352 nm. 0.1390 nm. 0.1380 nm. 0.1379 nm. 0.1382 nm,
P8 0.1382 nme WEEA JTTHIRE s C(7)-N(D-N(D)EEM N 111.76°, N(1)-C(7)-C(6)BE N 122.84°,  H
LB 2 50N 120.26° [C(5)-C(6)-C(4)]+ 121.34° [C(3)-C(4)-C(5)] 117.53° [C(2)-C(3)-C(4)]+ 121.59°
[C(1)-C(2)-C(3)]~ 120.91° [C(2)-C(1)-C(6)]- 118.35° [C(1)-C(6)-C(5)], “F- 4 £y 120.00°, 5IEILHI T
BEAEAI) G 5 PRI L S B I BE RS 0.8656 nm, W 3 KPR~ 1HT, 4 BT A 1Bk L &
BT LPAER 1, FEn DA HEEA 7 K — AP 7.

s

Figure 2. The crystal structure and packing diagram of compound DBH
2. DBH KIS {ALEH0 K & BRE

3.2. X RE B ARER B IF K8l (BFBH) B i 454

N T B30 T 57 A BRI IR AL S B 1 S B di AR iy, BRATIAE SRR R RESE O 5N
SR T SRR T, TS R O SR I HEAT SR AR LU, S RURAE B SR AR A AL
DT, LSS I8 P 1 1) W AR 5 R R o DRl A s (e, B 0 S e PR
N PUHEIZEHTIEZ BRI AN CL AN 7 GO0 L BTS20 o 360 50K B A K% X Tis(BFBH)
(i R SE ) S BB A 3 o, ALY BFBH VRN R, P21/ 2 HE, 2258707308 CiuHoFoN,,
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A EBANA MG ST RGP LUEH, 5 F AR EEE S E WAL, MAEY
T2 A EEEE 2 AN (C-H-F)RAEMEAEH, XUt 2R A HE T 58 F AR 7R
W ERIEJR 22 8], G0 C(7)-H-F(1) (0.3503 nm)#1 C(2)-H-F(1) (0.3520 nm)%%, SHAHAR 7722 18] () S b ik
TP R, TSR EOR M, MATHE P Z M SN 0.3495 nm. 45T BB SR EECAE N
0.1358 nm, MkESEEIIFEKALA 0.1266 nm. 537 H IZRIN BRI K B ik E DU R S KA 38 55
&%) DBH ARAAML, 4T IEH PVEREE 2 N, 4 slEF . e+ ZRFAEET LA T F—F
M, A TR AN PR 5 7.

Figure 3. The crystal structure and packing diagram of compound BFBH
3. BFBH K@ A5 K & A E

3.3. =X RS ER PR ERE X (BMBH) R ik 454

N T WERRIE B A RSB (14 05 B -5 R R AT 48 6 SR 150, S FEAR X 82 1R R R &4
e REEH, BATHERIE L gl Nt 7 PRI H RS, SN HH S R oK I 5 B 1 e 2% s I S 38 175 400
SESURTE IR MR G B ACE L SN2 W S 4k 22 S B 5, B ZE I BT SR 12 AN/ ) 2 A
TR A RSO VR ODTIE, (RN LB BRAE NS, 7223 MR BRI & X AR
FH TS 810G 1 T8 R IR (BMBH) (1) S AR 85 0 K e B (] 4 o, (N Rt R, Ce 1B, &R0 1
N CisHiN2Oy, TANEEMIAH 4 NMEABYI T, 7 T MBI B AL 4012 A E 258
T 2591 E8(C-H-O-C-H-N } C-H-C)Fl C-H-n KAFHEAEH, 1X 46 C-H-O H B KAE N 0.3442 nm
[C(11)-H-0(1)].0.3415 nm [C(16)-H-O(1)].0.3379 nm [C(1)-H-O(2)]%%, C-H-N S48 i1 C(1)-H-N(2) 4 0.3620
nm, C-H-C Z8# 1 C(1)-H-C(8) 0.3514 nm, I [alilit C-H-n fEA a0 C(11)3] C(2)2 8 HI1E F #E &
40.3534 nm. 437 P AEURE AR T R IR B 1.4132 nm,  FRERRR T2 (B AR B4 1.5540 nm.
S C(1)-0(1)-C2)F C(13)-0(2)-C(16)5 MK Ky 119.08°F1 118.22°, PN A S AIAH R, A
S F T2 2007 Wi HAESE R, PN RN T T Z A) 290 8.17 (A% 4 .

. C(3)
CA9J ) NE) CAOF—N

Figure 4. The crystal structure and packing diagram of compound BMBH
4. BMBH K@ A 454 K R AEE

3.4. ZRZ NSRBI RWB(BPEH) ik
T IR PR AN [R) 2 A A I 1) 2 i 57K G RS OBAR Gt aT i, ZREA b ELAA W R 35 A s v 1 3
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o, PR IR R BIEEIRTS . N T aE DI B I A 1 5 A I S S KA AT R B Ak
R LE PRI SRR R, BATTHZR Z 5 K G W AT SR8, 25 St =~ =& JL TP AR,
RIS AE AR B SN 12 /N S5t A D VR AT = A, (R E D VR B BRVE AR IS, F= 28 m] B
FIE R G, HEDN AT BE 52 3 LV o it B 35 [ AN 2 (a0 7 BEL B WU R S o 2K 5 KA EGR B = o s
KER(BPEH) 1 dis A 4 44 S di R an 1] 5 Fios, A & 9 SR &, P2 Un 2R A1, 225695 1 30N Ci6Hi6Nas
FABBEANA 4 MUED DT, BREINEN E WAL, MHAMEEY S 72 M EZ@T 55K C-H-N S8R
C-H-n RAEMBEAEH . BT HF A2 EA AR 7K, SOl AN H R 5 1 BT 2R~ 1H [C(6)-C(7)-C(8)]
FI[C(9)-C(10)-C(1 1) EA 44.30°F 1, P/ MBI EAKAL 5 5124 0.1277 nm [N(2)-C(9)]#1 0.1278 nm
IN(D)-C(7)], PR FTTEFTH 2 8 ZIH 64.33° 115

\

406(1(13) \<\\/ s

A cqo)

Figure 5. The crystal structure and packing diagram of compound BPBH
[ 5. BPEH HIga{A 4514 K ah A E

PA B8 1 AN [F] SR 28 B S (3 Hh 5 4] 55 W b, 35 A1) 1) 7 7 e et ) 5 DR e A 7 4 - I L P 155 0
S A AR 2L, RO T 2R F I S AT 4 G S I &, BRSCR 2 TR AL REL sz e 41, A3 o 5 A T s AL 2
SN P BEAT T R 3R U e B M 30 . IX — S5V TR 4- PR R R S K A IR s B R A5
TP IRE, B AERSRR M A ARSI B AR L 12 /N R 6845 2120 72% 00728, P20
B EEAR, &6 g (4 W) R T R AR IR RO S A S A A S I . AN RS R, o
TN CisHpN,, E AL, 278N 294.40 g/mol, P21/c ZIaAIRE, FEBASHN: a=0.59819(6) nm,
b=0.73650(7) nm, ¢=1.89711(16)nm, A=90.4303)°, Z=4, V=0.83578(14) nm’, -5<h<7, —=71<k<
8, —22<1<20, F(000)=2686, u=0.608 mm ',

Figure 6. The crystal structure and packing diagram of (1E,2E)-1,2-di(4-(dimethylamino) benzydene) hydrazine
[ 6. (1E,2E)-—(4-N,N-— FR & £5) % FR R R Bk B2 5 SR A Y S A 25 40 B R R B

4. &g

R T A28 T B AR B 1 55 5 RS T 5 B £ IS 61 46 A6 S ) A7 10 e G A g, BTk 4
W RVl B T . S5 RS IAL A 5 K A AT IOSE, LRSI AR A 52 2 1 57 BEL 0 B
T FLEA FESHT (S0, H PP Ot o 35 PR A 2 3 PR S, R L7 35 A S 3 1 A 7
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