
1 

Journal of Organometalkc Chemb-fry. 139 (1977) 1-S 
0 Elsewer Sequoia S A. Lausanne - Printed In The Netherlands 

SILICON ANALOGS OF PHENOTHLUXNE * 

JOYCE Y COREY *, JULIA P PATON and DIANA M RANKIN ** 

Department of Chemrstry Unruerstty of Mzssoun-St Lous St Louis. MO 63121 (US A ) 

(Recemed March 30th, 1977) 

Synthesis of tricyclic derivatives which contain both sihcon and mtrogen in 
the central rmg (phenazasilmes) as well as a dimethylammopropyl side cham 
bonded either to Si or to N are described Reaction of 4,4’-dibromo-2,2’-di- 
hthio-N-(y-dimethylaminopropyl)diphenylamme with Me,SiCl, provides a rmg 
brominated silicon analog of the tranquilizer promazme Reaction of 4,4’-d1- 
bromo-2,2’&hthio-N-methyldlphenylamme with MeSiHC12 followed by S1H 
addition of the phenazasilme to allylamine provided the lsomenc derivative 
Debromination of three phenazasilines with BuLl followed by hydrolysis demon 
&rated formation of both 2-bromophenazasllmes as well as phenazasihnes. Strut 
tural comparisons to phenothiazmes are discussed 

Introduction 

Syntheses of tncychc derivatives which contam both a silicon and a nitrogen 
heteroatom in the central ring, i.e., the phenazasmnes, I, were fvst reported in 
the literature in the late 50’s by Gilman and coworkers [I] The utihty of these 
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compounds as hgh temperature addltlves for jet-engine lubricants spurred the 
early synthetic studies and these efforts have been rewewed 121. The analogy 
between phenazasllmes and the phenothlazine systems that form the basis of a 
series of clinically effective tranquilizers has not been pursued previously. Neuro- 
leptlcs of the trlcychc class, such as the phenothlazme derlvatwes, contam a 
non-planar tricyclic nucleus bridged by a heteroatom, a three atom side chain 
bonded to the central rmg of the tricycle and a mtrogen functional group which 
terminates the side chain. The more potent compounds usually contain electron- 
withdrawmg substltuents in the 2-position (relative to N). We unsh to report 
here the synthesis of silicon analogs of phenothiazine derwatlves which contam 
the structural features of the neuroleptlcs 

The effects of replacing an &Me2 group for a S m the phenothiazme skeleton 
have been determined from a sohd state crystal structural analysis of 2,8-dl- 
bromo-5-ethyl-5,10-dlhydro-lO,lO-d~methylp~~en~~~l~ne [3] and compared 
with the parameters reported for phenothlazme denvatnres where the exe-cychc 
N-group is Me [4], Et [5] and i-Pr [6] The C,,-Sl-C,, and C,,-S-C,, bond 
angles are m the range 97 4“ to 98 9” and the average C,,-Si bond distance IS 
1855 A compared to an average C,,- S distance of 1.765 W in the three pheno- 
thlazane derwatwes- The benzo group dlhedraI angle of 130.9” for the phenaza- 
saline is midway between the range of 135.0 to 147.8” reported for the phenothla 
zmes- No myor structural chfferences were observed on replacement of S by 
SIMe2. 

The carbon analog of 5,10dtiydro-lO,lOdimethylphenazasiline, 9,9-dimethyL 
IO-chmethylaminopropyiacridan, “dimethacrme”, IS a rapldiy actmg antldepres- 
sant m man, however, no structural informattlon for this carbon analog 1s aval- 
able at this time [7]_ A related carbon analog, 9-dimethylaminopropyl-lo-methyl- 
acridan, also exhibits psychotropic actwlty [S] 

Discussion and results 

Two basic methods have been developed for the generatlon of the phenaza- 
saline framework. The earhest reported route mvolved the one-step reactlon of a 
phenothlazine denvative lvlth a s&me, ArZSIHI, at temperatures m excess of 
200°C [la,c]. Although this process has the advantage of msertron of an Ar& 
unit mto a preformed tncycle the yields are generally in the range, 1 to 7%- A 
second procedure requires the tedious preparation of 2,2’dlbromo-N-alkyldi- 
phenylammes, precursors to the dlhthlo denvatlves which form phenazaslhnes 
upon reaction unth RzSICl, or R&H2 [lb,d]_ A variation of the latter route 
was provided when it was shown that 2,2’,4,4’-tetrabromo&phenylammes 
(read& prepared from bromination of Aphenylamine derwatives) react with 
BULI preferentially m the optho posltlons and thus provide access to 2,8-dlbromo- 
phenazaslhnes [9]_ 

A report that N,N-dimethylanlhne is lithlated m the ortho position [lOa,b] 
suggested a possible alternative and shorter route to phenazashnes if alkyldi- 
phenylamines would undergo dfithiation in ortho positions_ G&mm has reported 
the monolithiation of methyldiphenylamine \rfith BuLi in refluxing ether (24 h) 
in low yields [lOc] We examined the reaction of methyldlphenylamine with 
two to four moles BuLi in ether or THF at O”C, room temperature or reflux 
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followed by quenching with dimethyldichlorosrlane and drd not observe the 
formation of any product which could be identified as 5,10,10-tnmethyl-9,10- 
dihydrophenazasiline (prepared by an alternate route) [ll] Therefore, the 
scheme utrhzed for generation of the systems that are the subJect of this study 
mcorporated brommated diphenylammes. In the ongmal report [9], diphenyl- 
amrne was brommated and then alkylated, however, we found the reverse to 
be simpler Generation of the precursor amme tetrabromides is shown m Scheme 
1. Brommation of N-(y-dimethylaminopropyl)diphenylamme gave the CCl,-m- 
soluble hydrobromide salt of 2,2’.4,4’-tetrabromo-N-(y-dlmethylanunopropyl)- 
diphenylamme which was insoluble u-r base and difficult to punfy The free 
amme was generated by couplmg 2,2’,4,4’-tetrabromodiphenylamme wrth 
NJV-dimethylammopropyl chloride in the presence of NaH on a small scale 

SCHEhIE I 

(lo-’ mol) Attempts to increase the scale of this coupling reaction resulted m 
considerable reduction m yields of the desrred armne 

Reaction of the amme tetrabromides, II, with BuLi at 0°C followed by addi- 
tron of the approprrate drchlorosrlane gave the indicated 2,8dibromophenaza- 
silmes, III and IV_ Attachment of the propylamme side cham at the sihcon hetero 
atom was accomphshed through hydride addition of IV to allylamme m the 
presence of H$tC16 (Scheme 2). Reactions of amines, V and IIIc, with morgamc 
and orgamc acids frequently produced viscous oils which could not be mduced 
to crystal&e. After several attempts it was possible to obtain the crystalline 
fumarate salt of V and a crystaihne hydrochlonde salt of IIIc 

Debrommatlon of the 2,8-d~bromo-5-ethyl-l,lOdiphenyl-5,1O-d~hydrophena- 
zastie has been reported from reaction with BuLi at 0°C followed by hydrolysis 
to give 5-ethyl-l0,lO-diphenyI-5,1O-drhydrophenazasrlme m 27% yields [9]_ The 
attempted debromination reactions of the 2,8&bromophenazasrlmes, IIIa, 
IIIb and V were not as straightforward as the literature case cited Even with 
excess BuLi and longer reactron tunes than those reported debrommatron was 

not complete. The NMR spectrum of the crudr reaction product from IIIa after 
hydrolysis clearly showed the presence of two components. Although drstilla- 



SCHEME 2 
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tion of the crude reaction mixture which resulted from the dehrommatlon of 
IIIa with a 50% molar excess of BuLi afforded a sohd with a 2°C meltmg pomt 
range this proved to be a mixture of VIa/VIIa m an approximate 3 - 1 ratio 
(Scheme 3) These could be separated by distillation of the sohd followed by 
recrystallization, but VIIa could not be totally freed from Via When the mole 
ratio of BuLi to IIIa was increased to 5 I 1 and the reaction time increased a 
35% yield of purified VIIa was obtamed. Although VIb and VIc were not isolated 
their presence in the reaction products was suggested from both NMR and 
mass spectral evidence and as m the previous case it was difficult to purify both 
VIIb and VIIc 

The brommated phenaxasilines have also been prepared by addition of bromme 
to 5,10-drhyclrophenazas&nes in CS2 at -20°C. Extensive nng cleavage also 
occurs durmg the reaction and only the &brormnated products, 2,S-&bromo- 

5,lO-dihydrophenazasGnes were isolated [12]. Monobrominated phenazasilmes 
such as VI have not been previously reported and such derivatives perrmt 
mtroductlon of a substltuent into the Pposition (relative to nitrogen), The more 



potent promazme derlvatlves are substituted m the 2-posltlon (relative to mtro- 

gen)- 
Reductive cyclizatron of 2-mtrophenyl phenyl sulfide wrth ( EtO)JP m refluk- 

ing cumene affords phenothiazme m 54% yield 1131 This suggests a possible 
alternative route to phenazasilines from silanes such as (o-NOzC,H,)( CgH5)SrRZ 
Nitration of drphenyldrmethylsrlane wrth copper( II) nitrate m acetic anhydnde 
according to the procedures developed for phenyltnmethyls&me [ 141 proceeds 
smoothly to afford 60% crude monomtrated product but separation of isomers . 
has not yet been accomphshed. Attempted cyclrzatron of the crude drphenyldr- 
methyls&me nitration product has not yet been successful and 1s under current 
mvestrgation [ 111 

Experimental 

General All reactrons which mvolved alkylhthrum or Gngnard reagents and 
R,SrCl, reagents were carried out under an atmosphere of dry nitrogen m 
flame-dried glassware. IR spectra were determined as thm films or as NUJO~ 
mulls on a Perkm-Elmer 337 gratmg spectrophotometer Proton NMR spectra 
were recorded m Ccl, or CDCls on a Varran T-60 spectrophotometer (internal 
TMS as a reference unless otherwise specified) Mass spectral data were collected 
at 70 eV on an AEI MS-12OlB mass spectrometer 

All organosrhcon halides were obtamed commercially and were used without 
further purrfrcation Butylhthmm, dialkylsulfates, drphenylamme and allyl- 
amme were used as supplied 2,8-Drbromo-5,10,10-tnmethyl-5,lOdrhydrophenaza 
srlme and 2,8-d~bromo-5-ethyl-l0,10-d~methyl-5.1O-d~hydrophenazas~lme were 
prepared as described from 2,2’,4,4’-tetrabromodrphenylalkylamme and dimethy l- 
drchlorosrlane [ 9 ] 

THF was dried by treatment with BuLi followed by drstillatron [ 151 Xylene 
was dned by refluxmg over PzO, for 18 h followed by drstrllation 

Analyses were performed by Galbraith Laboratones, Inc , Knoxville, Tennessee 
Synthesis of methyl- and ethyldlphenyiamme To a solution of drphenylamme 

(17 g, O-10 mol) m 300 ml anhydrous THF was added butyllrthmm (O-10 mol) 
dropwise with strrnng After completion of the addition the reaction mature was 
stirred an additional half-hour before adding dropwrse a solutron of draikyl- 
sulfate (0.10 mol) m 20 ml THF. After heating at reflux for 18 h, 15 ml H,O 
were added and the solvents stripped to grve a red-brown oil Drstrllatron afforded 
the product. Methyldrphenylamme, b p 118-13O”C/O 35 mmHg, 84% (Lit. [lS] 
148-149”C/12 mmHg), ethyldiphenylamme, b p 115-12O”C/O 2 mmHg, 6S% 
(ht. 1171 152-153°C/12 mmHg). 

Synthesis of N-(y-d~methylammopropyl)diphenylamme To a solution of di- 
phenylamine (2.4 g, 0.014 mol) m 50 ml anhydrous xylene was added sodium 
hydride (l-7 g, O-07 mol) and the slurry heated at reflux for 90 mm. -4 solution 
of 3-dimethylammopropyl chlonde m 40 ml of xylene was slowly added at 
reflux and heatmg contmued for 5 h after addition was completed. The cooled 
reaction mixture was poured mto cold water, the organic layer separated and 
the aqueous layer extracted wrth ether and the orgamc layers combmed- After 
drying over Na,S04 the solvents were stripped and the resultant crude WY-dl- 
methylaminopropyl)drphenylamine dnrtrlled on a KugeIrohr apparatus, b-p. 
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l40-17O”C/O.l mmHg, 3 2 g. ‘H NMR (CDCl,) 6 (ppm)- 7 2-6.6 (m, 9 8, 
aromatlc), 3.9-3.5 (t, 2.0, NCH,), 2.5-1.5 and 2 17 (overlappmg m and s, 
10.2, CH,CH2NMe,)_ m/e 254_ The crude amme was used without further 
purrflcatlon for brommatlon reactions- 

Brommatlon of alkylammes. Brommatlons were carried out m CCl,/H,O 
according to a previously pubhshed report [ 181 From methyldlphenylamme 
(15 g, 0.081 mol) and bromine (52 g, 0.32 mol) was obtamed 32 g (80%) 2,2’,4,4’- 
tetrabromo-IV-methyldlphenylamme, m-p. 139-141°C after recrystalhzatlon 
from Ccl, (ht. [9] 142-144°C). ‘H NMR (CDC13) 6 (ppm). 7 7-6.7 (m, 5,9, 
aromatics), 3 2 (s, 3.1, N-CH3). 

From reaction of ethyldlphenylamme (13.4 g, 0.070 mol) and bromine (44 g, 
0.27 mol) was obtamed 21 g (59%) of 2,2’,4,4’-tetrabromo-N-ethyldlphenyl- 
amine, m p_ 128-131°C after recrystalhzation from Ccl0 (lit [3] 136 5-138 5°C) 
‘H NMR (CDCl,) 6 (ppm): 7-7-6-7 (m, 6.2, aromatlcs) 3 8-3.6 (q, 1 7, CH2); 
1 4-l 0 (t, 3 1, CHs) 

Addition of bromme (8 0 g, 0 050 mol) to N-(y-dimethylammopropyl)di- 
phenylamme ( 3.2 g, 0.013 mol) resulted m the formation of a Ccl4 msoluble 
precipitate which was recrystallized from CH2C12/EtOH to give 2,2’,4,4’-tetra- 
bromo-N-(~-dimethylaminopropyl)dlphenylamme hydrobromlde, m p 238 
-240°C (78%). The salt prepared by t& route had ldentlcal spectral charac- 
teristics as and exhlbited no mixed m p_ depression with the salt prepared from 
the couphng reaction product The amine hydrobromide is msolLble In 4 M 
NaOH 

Synthesi$ of 2,2’,4 4’-tetrabromo-N-(y-drmethylam~nopropyl)d~phenylamrne 
To a solution of 2,2’,4,4’-tetrabromodiphenylamme (2 11 g, 0 0043 mol) in 
55 ml of dry xylenes was added 0 56 g of NaH and the mixture heated at reflux 
for 1 75 h at which time a solution of N,N-dimethylammopropyl chloride 
(2.08 g, 0 017 mol) m 25 ml xylene was slowly added After an addltlonal 5 h 
reflux the reaction mixture was poured into cold water and the organic layer 
separated_ The aqueous layer was extracted with ether and combined with the 
xylene layer. The combined organic layers were dried over Na2S04 pnor to 
stnpping the volatlles. Kugelrohr dlstlllatlon gave crude 2,2’,4,4’-tetrabromo-N- 
(y-dnnethylammopropyl)&phenylamm e, b-p_ 190-205°C/0.1 mmHg as 2-O g 
(81% crude yield) of thick ofi. ‘H NMR (CDC13) 6 (ppm): 7.7-6 7 (m, 6 1, 
aromatic), 3.7-3 3 (t, 1.8, NCHI), 2 4-1.5 and 2.15 (overlappmg m and s, 10.1, 
CH,CH,NMe,)_ Attempts to double the scale of the reaction resulted in a de- 
crease m yields to 47% and quadruphng the scale resulted m lsolatlon of only 
34% product 

A 0.1 g sample of amme was dissolved m EtOH and l/2 ml of 4 8% hydro- 
bromlc acid added The precipitated hydrobromlde salt was recrystalhzed from 
EtOH, m p 238-240°C (dec.) (Founds C, 31 81; H, 3.12 C17H19NZBr5 calcd.: 
C, 31.33; H, 2.92%.) ‘H NMR (CDCIS) 6 (ppm): 7.6-6 7 (m, 6 0, aromatics); 
3 7-3 4 (t), 3 4-2 9 (m), 2 6 (s), 2.5-l 8 (m, 13.0, NCH2CH2CH2NMe2H). 

2,8-Dzbromo-5,l O&methyl-5,1 O-dzhydrophenazaszhne To a solution of 
2,2’,4,4’-tetrabromo-N-methyldlphenylamine (20 g, 0 040 mol) m 150 ml. 
anhydrous ether, cooled to 0°C was added BULI in hexane (2 3 M, 35 ml, 0 SO 
mol). The murture was then stn-red for 1 h and a solution of methyldlchloro- 
sihe m 50 ml ether (4.6 g, 0.040 mol) added dropwlse. After completion of 
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the addrtion the solution was allowed to werm to room temperature and stirred 
for 2 h The reactlon mixture was hydrolyzed with saturated NH ,Cl solution 
and the organic layer decanted and dried over sodium sulfate After stripping 
the solvent the brown semlsohd residue was drstilled m a Kugelrohr apparatus 
to give crude 2,8-dibromo-5,10-dimethyl-5,lO-dihydrophenazasil~ne, b p_ 
190-22O”C/O 1 mmHg, 10 7 g Recrystallization from hesanes gave 5 3 g (27%) 
of pure srlane, m p. 128-129°C (Found C, 44.02, H, 3 40. CIJHiJBrNSr calcd 
C, 43 86, H, 3 39% ) ‘H NMR (CDCl,) 6 (ppm). 7-6-6 7 (m, 6 1, aromatux), 
5.0-4-7 (q, 0.9, SiH)_ 3 4 (s, 3.0, N-CH3), 0 6 and 0 4 (d, 3.0, S1-CHJ) 

~..8-Drbromo-5.IO-d~methyl-lO-(y-drmethylam~noprop_vl)-3,lO-d~hydrophena~a- 
sdtne (V) 2,8-D~bromo-5,10-d~methyl-5,1O-d~hydrophenazas~l~ne (3 9 g, 0 01 
mol) and 2 ml N,N-dimethylallylamme were heated at reflex In the presence of 
chloroplatnuc acid for 5 h Methylene chlonde was added and the solutron 
filtered to remove 0 8 g of msoluble solid The filtrate was boiled with EtOH 
and upon coohng, 3.15 g of crude product was obtained_ Recrystalhzation 
from EtOH provided pure 2,8dlbromo-5,10-dlmethyl-lO-(ydlmethylammo- 
propyl)-5,10-dlhydrophenazasllme, m-p. 126-127 5°C. (Found C, 48 41, 
H, 5 14. CIgHt3BrZSiN2 calcd_ C, 48 72, H, 5_13%_) ‘H NMR (CDCl,) 6 (ppm)_ 
7.6-6.7 (m, 5 8, aromatrcs), 3.4 (s, 3.1, Nhle), 2 3-2 0 (m, 8 0, CH*NMe,), 
1.5-1-O (m, 1 6, CH=), 0 9-O 8 (m, 5.5, CH2SiCH3)_ 

Fumarate salt of V To a recrystalhzed sample of 2,8-drbromo-5,10-drmethyl- 
1O-(~~~methylammopropyl)-5,1O-d~hydrophenazas~l~ne (0 99 g, 2 1 X 10e3 mol) 
in 5 ml warm EtOH was added a warm solution of fumarrc acid (0 21 g, 2.1 
X 10m3 mol) in 5 ml EtOH After stripping solvents a thick 011 was obtamed The 
011 was dissolved in a mmimum quantity of hot EtOAc Upon coolmg an oil 
separates and slow evaporation of the mother liquor afforded 0 28 g of the 
fumarate salt of V, m p_ 164-165 5°C (Found: C, 46 99, H, 4.71 C,,H,&N,O,- 
Br2 calcd - C, 47 09, H, 5.12%) 

Debrommatlon strcdres (a) 2,8-Dlbromo-4-ethyl-l0,10-dimethyl-5,1Odlhydro- 
phenazasihne (3.8 g, O-087 mol) was added to anhydrous ether and BuLl/hexanes 
(0 017 mol. 3-O M) added dropwlse w&h stirring_ After addit:on was complete 
the mixture was stirred an additional 20 mm followed by hydrolysis with 25 
ml of water. After separation of the water layer the ether layer was stripped to 
give a yellow oil which contained a mixture of products Dissolution of the oil 
m hot hexanes followed by coohng gave 1 g of solid material. After two recrystal- 
hzatlons from EtOH, 0.25 g (11%) of 5-ethyl-lOJO-dimethyl-5,1Odihydro- 
phenazasihne was obtamed of m p_ 66-67OC (ht. [19] 69_5-70°Cl. ‘H NMR 
(CDCls) 6 (ppm): 7.4-6 6 (m, 7 9, aromatics), 4.3-3 9 (q, 1 8, CH2); 1.6-l 3 
(t, 3 3, CHs), 0 4 (s, 6.0, SrMe?) m/e 253 

(b) To 2,8-d~bromo-5,10,10-trimethyl-5,lO~~hydrophen~~iline (1 3 g, 
0.0033 mol) m 25 ml ether cooled to 2°C was added BuLl(0 091 mol, 2 29 M) 
over a penod of l/2 h. The mixture was allowed to warm slowly to room tem- 
perature and then stirred for 1 h before addition of 25 ml water. After separation 
of the organx layer and evaporation of the ether the residue was dlstllled on a 
Kugelrohr apparatus to give 0 8 g 011, b p. 135-16O”C/O 1 mmHg A cooled 
solution of the oil in absolute ethanol afforded a solid of m p_ 67-69”C which 
proved to be a mixture of two compounds. The sohd was redistilled to give a 
0.16 g fraction, b p_ 135-15O”C/O.2 mmHg, which was recrystallized from 95% 
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EtOH to give impure 5,10,10-trimethyl-5,10-dmydrophenazasrlme, m p 
98.5-99.5”C. (Found: C, 73.33; H, 5.07; CISH,,S~N calcd.: C, 75 3; H, 7.11%) 
m/e 239. ‘H NMR (CDC13) 6 (ppm): 7.7-6.4 (m, 7.6, aromatics), 3.5 (s, 3.1, 
N-Me), O-4 (s, 63, SiMe,)_ 

The second fraction, 0.49 g, b.p_ 160-17O”C/O 2 mmHg, was recrystallized 
from EtOH to give 2-bromo-5,10,1O-trimethyl-5,10-d~hydrophenazas~l~ne, m p- 
70 5-72X (Found: C, 57 18; H, 5 23 CISH&iNBr calcd : C, 56 60, H, 5.03% ) 
m/e 317 (based on “Br). ‘H NMR (CD&) 6 (ppm), 7 8-6 8 (m, 6 8, aromatics), 
3.4 (s, 3.2, NMe); 0.45 (s, 6 0, &Me?) 

In a second debromination attempt, the azasihne dibromide (2 5 g, 0 0063 
mol) in 25 ml ether was mixed with BuLI (O-032 mol) at 0°C for 3 h After 
hydrolysis, 1.3 g solid, m p_ SO-85°C was isolated from the ether layer. Recrys- 
talllzation from 95% EtOH afforded 0.53 g 5,10,10-trimethyl-5,10-dihydro- 
phenazasihne, m-p. 99-100 5°C. A purified sample, m.p lOl-102.5”C, was 
obtained after distillation and recrystalhzation from I-PrOH (Found- C, 73 78; 
H, 7.13_ ClsHl,SiN calcd.: C, 75 3, H, 7 11%) m/e 239 

(c) To 2,8-d~bromo-5,1O-d~methyl-lO-(y-d~methylam~nopropyl-5,1O-d~hydro- 
phenazasiline (1 8 g, 0.0038 mol) m 25 ml ether cooled to 2OC was added BuLr 
(0.0096 mol, 2 29 M) and the solution stirred for 1 h before addition of water 
The crude product recovered from the ether layer was distilled on a Kugelrohr 
apparatus to gme 0.3 g 011, b p_ 150-16O”C/O.l mmHg which was recrystallized 
from aqueous ethanol to give 0.1 g solid. Further recrystalhzation from i-PrOH 
provided an analytical sample of 5,10-dimethyl-lO-(y-dlmethylaminopropyl)- 
5,10-dihydrophenazasilme, m-p_ 63 5-64”C. (Found_ C, 72 55, H, 8.09. C,gH,,- 
NzSr calcd.: C, 73 54; H, 8 38%) m/e 310 ‘H NMR (CDCL) 6 (ppm): 7 2-6 5 
(m, 7.9, aromatics); 3 3 (s, 3 1, N-Me); 2 3-l-9 (s + t, 7 6 CHtNMe2); 1 4-O 4 
(m + s, 7.3, MeSiCH,CH,)_ 

S>nthes?sls of 2,8-d~bromo-5-(-y-d~methylammopropyl)-lO,lO-d~methyl-5,l O- 
dzhydrophenazasrline_ A solution of 2,2’,4,4’-tetrabromo-PI-(-y-dlmethylammo- 
propyl)drphenylamme (2.5 g, 0.0044 mol) m 50 ml ether was cooled with an 
ice/salt bath and a solution of n-BuLi (0.009 mol, 2.29 M) added After stirring 
the cooled mrxture for l/2 h, a solution of MetSiC12 (0 57 g, 0 0044 mol) m 
25 ml ether was added dropwise_ After the addition was complete the solution 
was warmed to room temperature and stirred an additional 2 h. After hydrolysis, 
the crude product that was obtained from the ether layer was distilled on a 
Kugelrohr apparatus to give 0 86 g oil, b p. 210-225”C/O 1 mmHg. The distilled 
portion was eluted with benzene over 70 g basic alumina to give 0 56 g of 011 
which could not be induced to crystalhze_ 

A sohd derivative was prepared by dlssolvmg 0.28 g of benzene eluted fraction 
in Etr0/CHC13 and adding gaseous HCl After stirring the solvents the solid 
residue was recrystallized twice from CHClJxylene to give 0.09 g 2,8-dibromo- 
5-(y-dimethylammopropyl)-lO,lO~~methyl-5,lO-d~hydrophen~~~hne hydro- 
chlonde hydrate, m-p. 172-173°C. (Found- C, 43.90; H, 4.88. C,gH74N2S1-Br2 
- HCl - H,O calcd : C, 43.60, H, 5.16%) 
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