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i T RS HIAV)(cis—PUNH),CLOR RhEW. RKRABHRE, SHBN C2/c, RBKS
B a=6.097(3), b=10.188(7), ¢=11.264(7)A; $=9597(4)°; Z=4. FIJH Patterson ¥: 145 Pt & T
i, £%{H Fourier S M RBHKAEEAFHTFHRUE, HeEER DN _REBE, BE RETY
0.0676. KM BIEH Urey—Bradley 5135 (LT RiFR U-B 713%) X eis—Pt(NH,),Cl, H Rz & i 4T T H
EAKRG AT, WBBEMNITBHESWUIHAS, HETHEEN 36lom™, THESREY
0.759%, BABLEN 11.9cm™. WIS AEFT T &R, FHiTe T B ELSRS I A%
WS IBBER.
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Weissenberg MR BE “ , (R, 7SR 0 B 4% 543 M BE T cis—Pt(NH,),Cl,
MG, FEAT T IR 6 7 IE 4R r.

R EaNE
PR A 032x0.23x 0.17mm’, X SN 51 BIB7E R3IM / E DB SH E g, A
MoKa £, bk 6-20 ARk, 76 1° <20<<45° {EE AWK B] 1436 M RigHR, 3 Hor
AR RAE 1193 MU>1.56(). RkBTRMGER, ZHBHR C2/c. BESHON:
a=6.097(3), b5=10.188(7), c¢=11.264T)A; B=9597(4)° ; Z=4; V=6959NA%
p=2182cm™", Dc=3.54g/ cm®; F(000)=663.7.
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FEAEFRRSE, AR AEMR/DN R LG EFGEEE FARIR, &1 N R %R
YRS, B 2EKR/N _FKBIER R=0.0676, R,=0.0635. 43 F FA FAsHr
BEZORER T, FEgKNEAHS I TEL R2, 2 FHELKE 1.

H1 (V) RA &sp’ LBl s, BUSKRARAREL, 2 FHd NEF, g4l
I F B PR FEA FAF /AN MMATRE Y0 L, S5EA CLIE FAL T RIETI b TR
B. #imAEF ClLY PR BB K TRE i R T CL 5 PIOEERT, Ui R 4l Rl
JiF CL 5 Pt RCALYE I B85 T o il ERHLE F CL S PtIARLALAER . Pt—N 1 T80 2
H 2.059A., P—CIINT-HE &N 2.320A, SWMHEEY cis, cis, trans—PtCl,(NH;),
(OH),"” MM T-HRK—8. SIHMATME P, ZHZKLEY P-N, PCl Tk
LGIREUNE, MHERLS YN Pt—Cl KB TR AN P—Cl K,

%1 FERFERYHEHEEETF(ATx 107

Table | Non—Hydrogen Atomic Coordinates with Estimated Standard Deviations ( x 10%)

and Equivalent Temperature Factors (A2 x 10%)

atom | X y z I Ug
Pt 0 5340(1) 7500 | 140

cit) 3227(5) 5356(4) 87913) | 26(1)

i) ~1381(6) 6938(4) 8684(4) 1 26(1)
N -1322(20) 3939(13) 8534(11) | 21(3)

% 2 cis-[PUNH),CLIM T ER K B AE

Table 2 Structural Paramecters for cis—[Pt(NH,),Cl,]

bond length(A) i angle( ®)
Pt—CI(1) 2.322 CI(1)-P1—Cl(2) 88.3 { CI(1)-P1—N 90.4
Pt—Cl1(2) 2.318 ‘ CI1(2)-Pt—N 88.5 CI(1)—-P1—CI(1") 179.2
Pt—N 2.059 N-Pi—CI(2) 178.3 N-Pt—Ci(1") 90.2
P—CI(1) 2.322 CI(1)—-P1—CI1(2") 91.2 Cl(2)-P1—CI(2) 90.8
Pt-ClI(2) 2,318 ‘ Cl1(2)-P1—CI(1") 91.2 C(1)-P1—N’ 90.2
Pt—N’ 2.059 | Cl(2)-P1=N’ 178.3 | N—Pt-N’ 92.2
c1(1)
q Pt c1(2*)
st ]
C .
N 12) Fig. 1 Structure of cis—{Pt(NH,),Cl,]
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i 3 cis—[Pt(NH,),Cl I Hi & kil

= Fig. 3 Raman spectrum of cis—[Pt(NH,),Cl,]

g- the spectrum in the region of 700—4000cm™"
was omitted because no other bands appear
except weak bands at 1320 and 3186em™
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Fig.4 Numerical identification of internal coordinates for cis—{Pt(NH,),Cl,]
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cis—Pt(NH,),Cl, EEH S B (A G EEBER. WL e LT 45 2N,
SFRTINE, HMmgssh 124 (v), Bilidksh 274 (8), WHMHEREKD) 44 (o), il
wsh 24 (1), Bikw XHE 4.
%3 cis—[PUNH,),CLIH T HER
Table 3 Force Constants for cis—[Pt(NH,),Cl,]"

symbol coordinates involved value symbol coordinates involved T value
K, Pt—CI(2) 1.871 Fg ZCI(2)PtCI(2) 0.112
K, Pt—N 2.070 F, ZCI2)PICI(1) 0.090
K, Pt—CI(1) 1.660 Fis ZCI2)PIN 0.020
K, N-H 5.610 Fy ZCI1PIN 0.020
H, ZCI2)PICI2) 0.300 Fao ZCINPICI(1Y) 0.110
H, ZCI()PCI(1) 0.200 F,, ZN'PIN 0.002
H, ZCI(2)PIN 0.780 Fy, ZPINH 0.190
H, ZCI(DHPIN 0.260 F,, Z/HNH 0.050
H, ZCINPLCI) 0.105 Al N-H,, N'-H,, 0.042
H,, S NPIN 0.320 A PI-N, PI-N’ 0.200
H, ZPINH 0.215 Lo ZH,NH,, ZHNH, 0.042
H,, ZHNH 0.600 L, ZHNH,, /HNH, 0.070
Wi, ZCI(2)~PIN-N’ 1.210 Ly ZPINH,, Z/PINH, —0.090
W, ZCI(1)-PIN-N’ 1.121 Ly /PINH,, /PiNH, —0.065
Tis ZHN-Pt—CI(2) 0.070

* Nolation and dimension are as follows: K—stretching force constant (mdyn « A™"); H—bending force constant
(mdyn « A); F—repulsive force constant (mdyn » A~'); W—wagging out—of—planc force constant (mdyn « A);
T—twisting foree constant (mdyn « A); A—intcraction force constant between bonds (mdyn « A™'); L—interaction
force constant between angles (mdyn « A)

KRB IER U-B Jibg LT 29 AN ¥, ARSERIE A0SR LS 618 I Bl iy 7 B X
IEBCEITT AL, HRIITR 3. Kb S(A-B) A-B @4k ) HH, BABO)N
ZABC B LTBARSN BB UABCOKERIRT A--C ZMM MBI HEL fun it
Fm b AR ] (1 AH LA IR B

cis—[PUNH,),CLI& A 13 MFEF, Hi 3n—6 BLR, WA 33 Mesh#E, ML R iE
B EREI T 23 AR, BE 4 & BN ASREITIHE, 83 33 MEF Ikg -4
ENALRES S, FEX iR ATTTIHE (R 4). HBITHMK L SLIRBAR, FBRRE
Avp=11.9cm™, P H iR X Av=36lcm™, TH HF R ZEN 0.759% . A L
cis—[Pt(NH,),C1,) ({4 3l Y 3% 6] 1E AL AR o b B AR BRTh i) .

HGEREN: KT 1500em™ WIREI, o By, VEN—KIR3I I b RIS K
T 90%. 7 800~1500cm™ MIREEA LA RS MA, {118 150 NH, k34 X. NH,
M. WHLRTE s, RFRATE Ik 30 DL B i W 4% 82 9 3l 50 3113 & T 30003400,
1550—1650, 1300-1330 LA K 820-870cm™", LA L4553 HM NH, AR IAMM—8 @ .
BA 2612em™" 55 HP 0 A NH, 69 %4 8528 T8 B 3 19 55 — 12 ST 2640cm™(1320 x 2)4
B G0 ' )
PIREME B R M LR F P A XM I 600cm™ LU AKX, 551.1 A0
512.9cm™ 13/ T Pt—N M4 gh (GLOIRESM i 4k 51N 72.5 10 84.7%). 356.1, 341.3, 332.8
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1 306.8cm™ HAITRB T P—Cl MaidRgl (GLALAE A4 51Kk 69.4, 84.0, 88.6 F1 80.8%).
SCHR[TIAR 8 40 F S BE XY P—N M4 R 30 LA R Pt—Cl 4 45 4% 30 19 57 = 1~ ¥ (353, 344 0
330cm HIHR, 54 XM IEAARFTE R — . B0RINTHH 206em™ 194 HRIA R T
Pt—Cl 4RSI R K&, EitEdE S, RMNGK UK 206cm™ KB IART Pt—Cl (H45

R4 FRIAXBEHESHER

Table 4 Calculated and Observed Wavenumber and Per Cent PED for cis—[Pt(NH,),Cl,]

Ran_xla " “3. obscrved ‘ potential cnergy distribution (%) band assignment
(cm™) (cm™)
33425 33447 91.7K, NH, antisymmetric stretching
3257.5 3247.7 98.2K, NH,; symmetric stretching
3246.0 98.2K, NH, antisymmectric stretching
3205.0 98.5K, NH; symmetric stretching
3186 31754 3182.1 96.4K, NH,; antisymmectric strelching
30743 3086.2 | 104.0K, NH,; symmetric stretching
2612.0 } 1320 x 2 = 2640
1630.7 1627.2 “ 97.5H,, NH, degencrate deformation
1627.1 97.5H,, NH; degencrate deformation
1552.7 1553.0 106.2H,, NH, degenerate deformation
1552.9 106.2H,, NH, degenerate deformation
1323.8 66.2H,,+23.5H,, NH, symmetric deformation
1320 1320.4 13209 | 66.2H,,#23.6H,, NH, symmetric deformation
861.4 | 8524 45.8H,,+28.8F,,+25.2L,, NH; rocking
851.4 | 45.9H,,+28.8F,+25.3L, NH; rocking
834.0 | 48.9H,,+30.8F,+14.8L,, NH, rocking
831.3 | 8328 | 49.0H,;+30.8Fy,+14.8Ly NH; rocking
554 552.7 5511 | 72.5K,+17.7F,, Pt—N antisymmetric stretching
519 517.8 512.9 ‘ 84.7K,+19.6F,, P1—N symmetric stretching
350.7 356.1 [ 694K +16.9W,, Pt—CI(1) antisymmetric stretching
340 341.9 3413 \ 840K, Pt—CI(2) antisymmctric stretching
332 330.2 332.8 88.6K, Pt—Cl(2) symmetric stretching
3049 306.8 80.8K,+10.7F,, P1~CI(1) symmetric stretching
281.9 282.9 44.5W,,+342W ;+14 6H, Pt-CI(1) wagging
276.5 34.9W,;+24.0K ;+20.4W |, +10.1H, Pt—Cl(2) wagging
239 240.8 238.6 88.3H, CI(2)P1N bending
224 228.8 ! 65.9H,+26.6H,, CI(2)PtN bending
205 206.0 203.4 91.9T,, P1—N twisting
202.8 89.7T,, Pt—N twisting
174 174.8 171.9 50.9H,+20.2F (+19.0H, CI(2)PtN bending
167 161.1 157.9 25.7W ,+25.5F ;+19.6H+17.0W P1—Cl wagging
148 151.9 28.9W,,+26.3F ;+20.0H+12.9W,, Pt-Cl wagging
112.0 24.6Hg+23.1F;+18.3H¢+15.1H, CI(1)PtN bendign
104 107.6 107.4 33.4H+28.8F,,;+22.4H, CI(1)PtN bending

REVO-SHMN, FEREY: Y PClHZ IR XN RS ) M EES il ik 190%, 3 4h
EREABEFA N -12% W R WERAEER I H . B, W. Pretz ct al fi]
BCl/ TC P E B IKRHPF,Cl, * (n = 0-6) R 5 L& WAL SR L8 i %' 478t
FIEHE I P—Cl M3 HLE 310-380cm ™", X565 A 3030 i 8 1E A AR 4M %t Pt—Cl
Gtrs AR — .
thALJE 1) J1 % B K(P-N)=2.070 5 XM 2.10 ',

2,09 ', 1.92 9% #iE,
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R, oAl BA T U 2 B EIE 1T, R HRALE R B A B,

MEMERO I ERATUER-LTHI FPRPETFHRBERL. KPt-N)=2.070 M
K(Pt~C12)=1.871, K(Pt—Cl1)=1.660(10"*mN « nm™"), K(Pt—N)>K(Pt—CI2)>K(Pt~Cl1),
YWl NH, 5 Pt O ACALAE A S0 T C1 Y PoBINAER, BaRiET I b Cl R F MRS AR A X
WIART R CLIEFRIRLAER. XS X SRS RKGEK P-NQOSSA) <K
Pt—-C12(2.318 A) < Pt—CI1(2.322A)—¥. Ml BXKIEBRILE I E B GEE. WK 3
i, FALE T BLE 1 H(CI2PN) > H(N’PtN) > H(CI2'PtC12) > H(C11PtN) > H(CI2PtCl1) >
H(CNPLCIYY), $EHAZRE T i L B R AL F (N, C12) 2 [a A4 B 4 AT L R B AC A 5 F
(C12, CI2)T(N, N)RIIMAHE/E RS2, #E Vil LRAIRF(N, N/, C12, C12) 2Z (R AH E.
ER X EMW T ENMS 4% m Ak Cn, Cn)z Wi M4 B4R . WEPt-Cl2)=1.210,
W(Pt—CI1)=1.120(10"°mN « nm), FH B EABIRORIYE, X AL HIME4 R —

£ U-B Jilph i g B0 B 6tt, £ U-B IETSEE R0 FIOF LR aI BTN B
1315343 AT U-B Jibap 28 T 140 S804 10 45 4k 8 22 1) LA R 255ty 4 sl 2 TRl AH BLAE AT
EREBIE IR SRS MR AT S, R BRI @ . NITRXE
PROME, A SCB132E T AR AH 4B A 0 40 i sl 2 Ta) 0 R B4R P I0T(A L) R0 B A - A0 A B4R T OO
(Lo, Lag, Lag, Lag)s ENTMSIAES e sl EA0 M THFL T4 U ITRF & 13 4T

HEEILEW U-B J% T, ASCER TWEWAER. 7E XM 45 MW AR US4 4 A i
Sh 48 42 4 ) [W(PHCI1),W(Pt+—CI2)F1 2 A~ 4 Hl i 4% 3 [T(Pt=N)], iX gt #F /¢ 7 Naka—
moto “'*, Hiraishi “'® ZEXNR, S XA EEH A S YA 0 LA ARI AT 288 T
750 T P2 bt 2y R S Ll B sl N AR AR FITA R 5 b S DR ST A L TR BB K 2 TRl A E K R
L RKIRZE Avy,, 20910 36cm™ F 79cm ™)) A EME.

LR U-B JIHF, HPw X T —REENASR, FIZETHRM 1Y, ERR )
Yyt RSy R, AT IR Bl Y1 O 17 L A bR A BT SRR IR A5 4R

B X X W
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CRYSTAL STRUCTURE AND NORMAL COORDINATE
ANALYSIS OF TETRACHLORODIAMINEPLATINUM(LV)

Shao Wciping Jiang Lijuan  Li Chongde  Min Zhiyuan  Tang Wcnxia
(Institute of Coordination Chemistry, Coordination Chemistry state Key Laboratory,)
Nanjing University, Nanjing 210008)

Yu Kaibai

(Chengdu Center of Analysis and Determination Academia Sinica, Chengdu 610015)

The title complex cis—[Pt(NH,),Cl,] crystallized in the monoclinic space group C2/c,
with latticc paramecters: a=0.6097(3), b= 1.0188(7), c=1.1264(")nm, §=95.97(4)° , Z=4. The
structure was solved by Patterson and Fourier techniques and refined by full-matrix
lcast—square to a final conventional R value of 0.0676. The modified Urey--Bradley force ficld
was uscd in a normal coordinate analysis. The calculated frequencics agree well with the ob-

! or 0.759% between them. The bands were as-

scrved values, with average deviation 3.6lcm™
signed in terms of potential energy distribution. The rationality and the reliability of the results
arc discussed.

Keywords:  crystal structure  internal coordinate  modified U—B force field model



