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Scheme 1 Synthetic routes of phenylenedimethylene bis( guanidiniums) derivatives
a. SOCL,Py; b. for compounds 2a and 2b: (1) hexamine, (2) NH, « H,0, (3) HCI, EtOH; for compounds 2¢ and 2d:
(1) NaN(CHO),, (2) HCI, EtOH; c. S-methylisothiourea; d. Dowex 1 x8 OH ™.
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1 SEIGESY

1.1 F5iH

Yanaco micro . GE £ E (L ; Bruker ACF-300 ZREFEHRIY; LCQ( Finnigan) LI 55 1% 4% ; Bruker
IFS 66v é]:ﬁl\j‘jﬁﬁaﬁﬁ(, Perkin-Elmer 240C BIIT2Z 50871

AW 1a ~1d L 3CHR[ 21 J A e G, BRI BAF SCHR [ 22 ] 1Y 5 0145
1.2 [BZFERATEY 2a 0 2b A

PG 1a(5. 13 g, 25 mmol ) FIZSIK L DU (98465 ) (8.1 g, 57.5 mmol ) i T 180 mL HH %
o BEFE, AR ETURE. BB R TTRE AR ERER (20 mL) F1ZEE (10 mL) FIR -G b, gk m]
i3 h TR Y AT HE TR, BT IR EON 25% 1K (25 mL) . A Y

B CBEE L, A ER 2a(3.12 ¢), 723 50.4%. HFEREMITTENEY 1b(3.1 ¢, 12.5
mmol ) & A EIL G 2b(1.58 g) , 7&K 45.1% .
1.3 BZFRERATEY 2¢ 1 2d EK

BAEA Y 1c(2. 48 g, 10 mmol ) il — FBEZEFEHN (2. 46 g, 26 mmol ) % T IC/K L (50 mL) H, Jiii#k
MIFER N 8 h. IR ATEY), W L. sk B AR TR (5 mL) MIZEE(20 mL) 1YIR
BV, AR 4 he BRBR KR, BRI EAARH QB E S &, BRER R 2¢ (1.7 g), 7
62.4% . ZEMIB T EMEEY 1d(4. 4 g, 20 mmol) & MG R A 2d(3.56 g), 7% 70.5%.

1.4 BEIZFAENERK

G 3a B9E R BEEY 2a(0.6 g, 2.5 mmol) | S-FEEFBRIRBAERER (1. 39 g, 5 mmol ) FAAFH
GIECR 25% I E K (25 mL) iINAE] 50 mL (Y128, 7670 CHEFE RN 8 h. WA IEHIivE,
IKELE N, LAY 3a(0.48 g), FEF55.2% . HBAMIAK, m. p. 268 ~270 C.

AW 3¢, 3d Flde, 4d B9A AL KALEH) 2¢(0.7 g, 2.56 mmol) | S-HIIESHMRFLARER (1. 42 g,
5.11 mmol) AV Z/K (25 mL) AIAZ 50 mL FE 122, 75 70 CHiHlE SNy 8 h. 80 H k4 52 i 2 A [
b, BEEIEHIIE, FKELSMEEEY 3¢(0.52 ¢), FPH53.1%. FIEHA, m.p. 254 ~
258 C. FHZEMIMITEMALEY) 2d(0.51 g, 2.0 mmol) S AT EMLAEW 3d( 0.42 g) , P 57.1% . H
AR, m.p. 245 ~247 C. BALEY 3¢(0.76 g, 2.0 mmol ) IE T /K, 4[5S 7284k ( Dowex 1 x 8
OH ) ZHr/G R A, WEZET, LG 4c( 0.61 g), P73 85.1% , MK, m.p. 224 ~226
C. HZEMIE T EMEAEY 3d(0.72 g, 2.0 mmol) A A EILA Y 44(0.59 g) , 725 80.3% , MM
K, m.p. 194 ~197 <C.
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2.1 BIZFREFEZFANEE AR

B IV AV () 5 B BT VA2 Gabriel G k. 2005 1 — Al FH AR 2R — W I W2 i Gabriel 385
FHA R AL G B, BIP-RZ, F=YA eI atifh. 2 SR — Y ko Ak 10 R AR R — Y Bk e
i, A=Y N, N- WP BN TS B4, TEIRA I RRTESE TRV RTK G, &= A TR k. Bl
K —HE WO, WG AL S 2 FH2d, PRREE. (HRZEMUTE ML S 1a F11b S
2a F12b B, ARAEAT B A RIAHR (7= 8. X R — W I A Pk e o, HEIE A A — HP (3 4h A
NI F R E R, S8R AL, R B By m SR SRy 5 4% 35000 575 i s I A S & 42 4% 11 il
7). IR Delépine RV T AAY) 2a 1 2b, 7238 45% ~50% .

[ R AT A 4 5 IR AR S- R 25 St ik P T T A i 7 8 g (B R BB AR AL, 74 eh 0B A
th, B Talifh. (B[R =R 2b 2SRk AL, RIS BIUTTE ™) 3b. [0 R IERAREL 3¢ F1 3d 48
BT AL 2 M S B B S 1 Al A5 2 HEhBREE 4c F14d. LAY 3a 7E/K PG EEAR S /N, KAt T
B AT B AH R B ER R £
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2.2 EYMEE

] AR AN B R I A T R T RIS S 1) F 2 1. HTH NMR 3§ RIOT R o0 5 454
WA, HUBEZE R (ESIMS ) R Al B PH B TIE 1K) m/z (-5 M —2 LAY 3a, 3¢, 3d, 4c, 4d 11
LLAMETERIAE 1 620 em ™ A G, 55 ITEERR AU (C = N) I 4R3I s RSAH ) &

Table 1 Spectra data and elemental analyses of the synthesized compounds

. L Elemental analysis( % , Calc. )
Comp. Formula ESIMS, m/z( Calc. ) H NMR(D,0), &

C H N

2a CyHi4Cl,N,O  202.7 [M-Cl] *(203.1) 7.28(s, 2H, ArH), 4.26 (s, 4H, 2ArCH,N) ,

2.35(s, 3H, —CH,)
2b CjpHypuCLN, O 2445 [M-Cl] T (245.1) 7.28(s, 2H, ArH), 4.02 (s, 4H, 2ArCH,N) ,

1.33[s, 9H, 2—C(CH; )5 ]
2¢ CyH;sCLN,0  236.4 [M-Cl]*(237.0) 7.42(s, 2H, ArH), 4.48 (s, 4H, 2ArCH,N) ,

3.93(s, 3H, —OCH,)
2d CyHRCLN,O0 217.0 [M-Cl] *(217.1) 7.23(s, 2H, ArH), 4.25(s, 4H, 2ArCH,N) ,

3.90(s, 3H, —OCH, ), 2.31(s, 3H,—CH,)
3a CjHpNgOsS  250.7 [M-HSO,]*(251.2) 7.21(s, 2H, ArH), 4.35(s, 4H, 2ArCH,N), 37.84 5.93  24.34

2.25(s, 3H, —CHj) (37.92) (5.79) (24.12)
3¢ CHpCINGOsS 284.8 [M—HSO,] *(285.1)  7.40(s, 2H, ArH), 4.52(s, 4H, 2A:CH,N), 34.33  4.87  2L.78
3.88(s, 3H, —OCH, ) (34.55) (5.01) (21.99)

3d CpHuNgOsS  265.0 [M-HSO,]*(265.2) 7.19(s, 2H, ArH), 4.21 (s, 4H, 2AxCH,N), 39.50  6.02  23.41
3.83(s, 3H, —OCH, ), 2.28(s, 3H,—CH,)  (39.76) (6.12) (23.20)

de¢ CHCLNGO 320.7 [M-Cl]*(321.1) 7.37(s, 2H, ArH), 4.48 (s, 4H, 2ArCH,N), 36.72  5.19  23.34
3.86(s, 3H, —OCH, ) (36.94) (5.35) (23.50)
4d CpHLCLNO 336.4 [M]*(336.0) 7.15(s, 2H, ArH), 4.20(s, 4H, 2ArCH,N), 41.96 6.34  24.64

3.94(s, 3H, —OCH;), 2.30(s, 3H,—CH,) (42.74) (6.58) (24.92)

2.3 BEIZTFAFREREITEY 3a WRKLEH

LAY 3a ML EFE Bruker CCD X SFZRATHMY 1 25 #8E. 73+ 30 € Hyy N, O5S « H,0; 5
BHHAR, 2SEBEN P2,/¢; a =0.764 33(15) nm,
b=1.9447(4) nm, ¢ = 1.211 5(2) nm; B =
107.81(3)°. k&Y 3a HYAMIRZE R WLIE 1. PIASIK
HA ) C—N 8K JLFAHF (0.132 7 ~0.135 3
nm) , A ) N—C—N 8 (118.2° ~122.0°) il
120°, X FIAREE ) = A F i dedugh by — 50 . ik
A T A IS Y- TR R 2RO 1 Y 2 AR a3 i ol
90.34°F192. 11°, WM ENEIE T HAHEER. X :
PRI R 3 PR G0 1 ) ) 0B P i . ARG Y Fig.1 ORTEP view of 0mp0und 3a including
N—H FIfy £ 5 R I8 o+ N S8 (N2—H - one water molecule
01, ##40.314 3 nm, #EA 159.79°). Ko+ F &+ FEy 23 | W N—H Z [H]JE 5 53 F 8] &
(06---H—O01, 4K 0.285 6 nm, £ 155.28°; 06---H—N2, 5, 0.301 1 nm, £ 153.49°). BIEE [
HAR A N—H ARFNBRIR AR 0 85T R, 4 WA T3 1) — 2 S P 28 2544
2.4 BEZFMHBEENBABEFHEMRER

FHAZRE P S R F I 25 T B ) 25 AR B R IR de At dd SV E T EAER. M E
Yy dc T Ad BT AR 1 HHoin A5 B eI S5 B IR e X RS SR FR R O T BB B i, RSB+
i I 7. 51, 8.67 F17.48, 8.58 M7 #5hE] 9. 02, 10.23 F18.95, 10.06. FHIABERR T
THFEZR Y IR A DU T B8 Eh i), AW de A1 4d BYIIEE T 53 5 K582 80 0. 78, 1.23 F1 0. 64,
1.05. UEHIMEERY N—H FURFMRAR iR — e A B Z B T 282 b B e i dd 5%
EAHRIBOPBERKER BB ZE SR E, KA HLES W% (m/z 451.8,
[4c¢ -2C1~ +NO,C,H,CO0™ ] *F1432.1[ 4d -2C1~ +NO,C,H,CO0~ | *) , X tHiiHIb &Y 4c Fldd 5
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Synthesis of Phenylenedimethylene Bis( guanidiniums) Derivatives

SONG Wei, LU Xiao-Feng, LU Guo-Yuan”

( Department of Chemistry, State Key Laboratory of Coordination Chemistry ,
Nanjing University, Nanjing 210093, China)

Abstract Naturally occurring and synthetic compounds containing guanidine display a wide range of biologi-
cal activities and are used as a receptor for organic anions. This paper reports the synthesis of phenylenedime-
thy-lene diamines and bis ( guanidiniums ) derivatives. The phenylenedimethylene diamine derivatives were
prepared by the reaction of phenylenedimethylene dichloride with sodium diformamide and then hydrolyzing
with hydrochloric acid/ethanol solution. The diamines were respectively treated with S-methylisothiourea sul-
fate to give the corresponding phenylenedimethylene bis( guanidiniums) sulfate, and then they were converted
to the corresponding chlorides by ion-exchange process. 'H NMR spectra and ESIMS data indicate that they
display a stronger interaction with organic anions.

Keywords Guanidine; Bis( guanidiums) ; Diamine; Synthesis
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