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PREPARATION OF A DICOORD I NAT E SULPHUR DICATIO N
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~ ~~~~~~~~~~~Sttmma’uj The first dicoordinate sulphur dication , (~fe
2

N)
2
S ,

has be en prepared by treatment of (~Xe 2
N )

2
SF

2 
wi th f l uor ide

ion acceptors.

T H E  isoelec tron ic p r inc ip l e s ug g e s ts the ex is tenc e of  s eve ra l
+ 2+ +

six—electron main—group cations such as R3
Si , R

3
P , R2P ,

a nd R
2
S2+ . Thu s far only phosphe nium (R

2
P+) ions h.~ve been found

to ex is t in the condensed  phas es , ‘ al tho u g h , of  co u r s e, si~~1—

ce nium ions are well known species in the vapour phase.
3

Two—coord inate sulp hur d ic a tions , R2S
2+
, have been p o s tu la ted

as one of the possible transition states involved in the racemi—

sation of sulp honium cations ,
4 however , such  co m po unds  have

never been isolated previousl y.

Trea tment of (Me2
N)

2
SF

2 
(1) wit h one eq uiva l en t o f  a

fluoride ion acceptor such as PF 5, As F 5, or BF
3 

in SO 2 so lu tion

res ults in the generation of the cation (Me 2
N )

2
SF + (2) as

d e s c r ibed previousl y.
5 Howeve r , when a n e x c e s s  of  As F

5 
is

emp loyed the 
1H resonance of 2 (doublet , 6 2.95, 

~FsNCH 
— 7.0 H z )

was  r e p l aced  by a singlet at lower field (6 , 3.75) wh ich we

assign to the dicoordinate sul phur d ication , (Me2
N )

2
S2+ (3)•

i I i ~ 
13 C resonance of 3 sing l et (41.6 p.p .m.) was also downfield



h

of that of 2 (singlet , 37.9 p.p.m.). Moreover , no ‘9F r e s o n a n c e

attributable to 3 could be detected . Particular ly compell ing

is the fact that two anion resonances were detected by N M R

when the fluoride ion abstraction from 1 was conducted with two
F acceptors. For example , treatment of 1 with one equivalent
of  PF

5 
f o l l o w e d  by one equivalent of AsF

5 
resulted in the detection

of  P F
6 (

31 P: septet , 144 p.p.m., Jp~ 711 Hz , ~
9F: doublet ,

72.5 p.p .m., 
~P F = 711 Hz), AsF

6 (
19

F: quartet ,~
’ 59.4 p.p.m .);

and 3.
Vibra tional spectroscopy ha s a l so  been us ef u l  f o r  the

charac terisation of 3. Since (Me 2
N )

2P
+ and 3 ar e isoe lec tron ic

the vibr ational s p e c tra of  these  ca tions are expec ted to be

somewha t similar . This is indeed the case. For examp le ,

(M e
2

N )
2
P+ exhibit s st rong Raman p eaks a t 997 and 1300 cm’

~~

while for 3 peaks of very similar appearance and relative

in tensity are observed at 961 and 1247 cm ’. Parry and co—workers’

have d e tec ted pe aks  a t 996  and 1309 cm”
~
’ in the infrared spectrum

of  ( M e
2

N )
2
P+ and ass igned them to CN..’P stretching . When

3 is gene ra t ed b y treating 1 with 2 equivalents of PF5 a s trong Ram an

peak at 742 cm ’~~ is de tec ted wh ich has been as s ig ned 6 to

V1
(A
1g

) of  PF 6 .  Similarly, when AsF
5 

is used as  the f l u o r ide

ion a c c e p tor , an analogous band at 685 cm ’ is d e tec ted which

is characteristic 6 of  AsP 6 .  When 1 is treated with equimolar

quantities of PF
5 

and AsF
5 

the V
1

(A jg) modes of both PP6
and A5F 

— 

are de tected .
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3See , for  examp le , M. K. Murp hy and J. C. Beauchamp,
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4 s. Oae , Q,ua/t t eALq Repo/L.t6 on Su.~~tUt Cke.m~o.t&~, 1970 ,

5, 53.
5A. H. Cowley, D. J. Pagel , and II. L. Walker , 3. Amek.

Ch~m . Soc., 1978 , 100. 7065.
6o. N. Begun and A. C. Ru tenberg, In o~tg .  Ch em.,  1967 ,

6, 2212.

AoqeS,siontor
tins c~~~~&i
DDC TAB
tk3azmounoed
Just if icat ion__________

By___________________
jstrihition~~ -

__Ave i1abili~~~Cod~s
vaila:id/oz’



— i;-—- ’~
- •~- ~~~~~~~~~~~~~~~~~~~~~~~~~ 

.--- —
~~~~~ 

.—---,---—

I
TECHNICAL REPORT DISTRIBUTION LIST, CEN

No.  No.
Co p l e  s ç~~p 1e a

01 1 Icc of N~iv nl Research I)efense Documentation Center
800 North Q u [ n c y  Street Building 5, Cameron Station
Ar l i ngton , V l r g t nia 2 2 2 17  Al ex a n d r ia , V irg inia 22314 12
Attn: Code 472 2

U.S. Army Research Office
ONR Branch Office P.O. Box 1211
536 S. Clark St ree t Re sear ch Tr iangle Park , N.C. 277 09
Chicago , Ill inois 60605 Attn : CRD—AA—IP
A ttn: Dr. George Sandoz 1

Naval Oc ean Systems Center
ONR Branch Office San Diego , Cal iforn ia 92152
715 Broadwa y Attn: Mr . Joe McCar tney
New Y o r k , New Y o r k  10003
Attn: Scientific Dept. 1 Naval Wea po ns Cent er

Ch ina Lake , Cal ifor nia 93555
ONR Branch Office Attn : Dr. A. B. Amster
1030 East Green Street Chemistry Division
P a sa d e n a , Ca l i f o rn ia 91106
A t tn: Dr. R. .T . Marcus 1 Naval Civil Engineering Laboratory

Port Hueneme , Cal ifornia 93401
ONR Area Office Attn: Dr . R . W . Drisko
One Hallidie Plaza , Suite 601
San Francisco , Cal ifornia 94102 Professor K. E. Woehier
A ttn: Dr. P. A. M iller 1 Department of Physics & Chemistry

Naval Postgrad uate School
ONR B r a n c h  O f f i c e  M o n t e r e y ,  C a l i f o r n i a  93940
Build ing 114 , Sec ti on D
666 Summer Street Dr. A . L. Slafkosky
Boston , Massachusetts 02210 Scientific Advisor
A tt n: Dr . L. H. Peebles 1 Commandant of the Marine Corps

(Code RD—l)
Direc tor , Naval Research Labora tory Washing ton , D .C. 20380
Wash ing ton , D.C. 20390
A tt n: Code 6100 1 Off ice of Naval Re search

800 N. Ouincy Street
The Assistant Secretary of the Navy Arlington , V irg inia 22217

(R, E&S) A ttn: Dr. R ichard S. Miller
Depar tment of the Navy
Ro om 4E136 , Pen tagon Naval Sh ip Re search and Dev elopmen t
Wash ing ton , D.C. 20350 1 Cent er

Anna pol is, M a r y l a nd 2 1401
Commander , Naval A ir Systems Command Attn: Dr . C . Bo smajian
Depar tment of the Navy Applied Chemistry Division 1
Wash ing ton , D.C. 20360
Att n : Code 310C (H. Rosenwasser) 1 Naval Ocean Sys tems Center

San Diego , Cal iforn ia 91232
A ttn: Dr. S. Yamamo to , M a r i n e

Sc iences Division

- -~~~~~~ --~~~~~~~
.- -

~~~~~~~ 
- .



- 
— —-

T E C H N I C A L  R E P O R T  D I S T R I B U T I O N  L I ST ~ 053

Cop ies Copies

o r .  K . N. Crimes Dr. M . H. C h i s h o i m
University of Virginia Department of Chenistry
I)epartment of Chemistry Indiana University
Charlottsville , Virginia 22901 1 Bloomington , Indiana 47401

Dr. M . Tsutsui Dr. B. Foxman
Texas A&M University Brandeis University
Department of Chemistry Depar tment of Chemistry
College Station , Tex as 77843  1 Wal tham , Massachusetts 02154

Dr. M . F . Hawtho rne Dr. T. Marks
University of California Northwestern University
Department of Chemistry Department of Chemistry
los Angeles , Ca l i f o r ni a 90024 1 E v a n s ton , I l l ino is 602 01

I)r. D. B. Brow n Dr . C . Ge o f f r ey
University of Vermont Pennsylvania State University
I)~ partment of Chemistry Department of Chemistry
Burlington , Vermo nt 05401 1 University P a r k , Pe nnsy lva nia 16802

Dr. W . B. Fox Dr. J. Zuckerman
Naval Research Laboratory University of Oklahoma
Chemistry Division Department of Chemistry
Code 6130 Nor m an, Ok lahom a 7 3019
Washington , D .C. 20375 1

Professor 0. T. Beachley
flr . 3. Adcock Department of Chemistry
University of Tennessee State University of New York
Department of Chemistry Buffalo , New Y à r k  14214
Knoxville , Tennessee 39716 1

Professor P. S. Skell
Dr. W . Hatfield Department of Chemistry
Univer sity of lb rth Carolina The Pennsylvania State University
Depar tment of Chemistry University Park , Pennsylvania 16802
Cha pel H i l l , Nor th C a r o l ina 27514 1

Profes sor K. M . Nicholas
Dr . 0. Sey ferth Department of Chemistry
Mas sachusetts Institute of Boston College

Technology Chestnut Hill , Massachusetts 02167
Department of Chemistry
C a m b r idge , Massachu setts 02139 1

I’  -~~~~~~~


